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Introduction 

• Rice covers world’s largest area (28%) covering 42.3 million hectares with a 

total production of 80 million tonnes annually.  

• Its area is 37% of the total area under food against as against 20% under wheat, 

another important food crop.  

• But globally it stands next to wheat in harvested area.  

• It is grown in diversified soil, topographical and hydrological situations ranging 

from sloppy uplands to deep-water areas of above 1 metre depth.  

• It is adapted to cold temperatures that exist in hilly areas and also in the adverse 

soil conditions such as salinity, alkalinity and acidity.  

• It is a staple food crop of 60 per cent of world’s population.  

• Mostly it is cooked with water.  

• Other edible uses include rice flakes and puffed rice, rice wafers and canned rice.  

• It is also used starch and brewing industries.  

• The byproduct of rice milling i.e., rice husk and bran are used as a cattle and 

poultry feed.  

• Hard board and paper industries also uses these byproducts.  

• Rice bran oil is used in cooking after refinement.  

• It is also used in making soap.  

• Rice straw are good cattle feed as well as it is also used in marking hats, mats and 

ropes.  

 Rice is the second most widely consumed cereal in the world next to wheat. It is 

the staple food for two thirds of the world’s population. Over 2 billion people in Asia 

alone derive 80% of their energy needs from rice, which contains 80% carbohydrates, 7–

8% protein, 3% fat, and 3% fiber (Juliano, 1985). Until recently, rice was considered only 

a starchy food and a source of carbohydrates and some amount of protein. Rice protein, 

though small in amount, is of high nutritional value (Chaudhary and Tran, 2001). 



Origin 

• Rice is regarded as a first cultivated crop of Asia.  

• Preserved rice grains were found in China around 3000 B.C.  

• Paddy grains found during excavation at Hastinapur (India) around 1000-750 B.C. 

considered as an oldest sample in the world.  

• Southwest Himalayas has various types and varieties and indicated probable 

centre of origin.  

• De Condolle (1886) and Watt (1862) mentioned south India is its centre of 

origin. 

• Vavillov suggested that India and Myanmar should be regarded as the centre of 

origin of cultivated rice. 

• According to D. Chatterjee (1948), there are altogether 23 species of genus 

Oryza of which 21 are wild and two viz., Oryza sativa and Oryza glaberrima are 

cultivated. 

• Oryza sativa is grown in all rice growing areas, but Oryza glaberrima is confined 

to the West Africa only. 

• Thus it indicates that there might have been two centres of origin of our 

cultivated rice; South-eastern Asia (India, Myanmar and Thailand) and West 

Africa. 

 

 



History 

 Based on one chloroplast and two nuclear gene regions, Londo et al (2006) conclude 

that Oryza sativa rice was domesticated at least twice—indica in eastern India, 

Myanmar and Thailand; and japonica in southern China. 

 Vaughan et al (2008) determined that there was a single domestication event for 

Oryza sativa in the region of the Yangtze river valley. 

      1. Continental East Asia 

 Rice appears to have been used by the Early Neolithic populations of Lijiacun and 

Yunchanyan.  

 Evidence of possible rice cultivation in China from ca. 11,500 BP has been found, 

however it is still questioned whether the rice was indeed being cultivated, or instead 

being gathered as wild rice. 

 Bruce Smith, an archaeologist at the Smithsonian Institution in Washington, D.C., 

says that evidence has been mounting that the Yangtze was probably the site of the 

earliest rice cultivation. 

 Zhao (1998) argues that collection of wild rice in the Late Pleistocene had, by 6400 

BC, led to the use of primarily domesticated rice. 

 Morphological studies of rice phytoliths from the Diaotonghuan archaeological site 

clearly show the transition from the collection of wild rice to the cultivation of 

domesticated rice. 

 The large number of wild rice phytoliths at the Diaotonghuan level dating from 

12,000-11,000 BP indicates that wild rice collection was part of the local means of 

subsistence.  

 Changes in the morphology of Diaotonghuan phytoliths dating from 10,000-8,000 BP 

show that rice had by this time been domesticated.[ 

 Analysis of Chinese rice residues from Pengtoushan which were C14 (carbon dating) 

dated to 8200-7800 BCE show that rice had been domesticated by this time. 

 In 1998, Crawford & Shen reported that the earliest of 14 AMS or radiocarbon dates 

on rice from at least nine Early to Middle Neolithic sides is no older than 7000 BC, 

that rice from the Hemudu and Luojiajiao sites indicates that rice domestication likely 



began before 5000 BC, but that most sites in China from which rice remains have 

been recovered are younger than 5000 BC. 

            2. South Asia 

 
 
                                    Plate 1. Paddy fields in the Indian state of Tamil Nadu 

 Wild Oryza rice appeared in the Belan and Ganges valley regions of northern India as 

early as 4530 BC and 5440 BC respectively.  

  The Encyclopedia Britannica—on the subject of the first certain cultivated rice—

holds that Many cultures have evidence of early rice cultivation, including China, 

India, and the civilizations of Southeast Asia. However, the earliest archaeological 

evidence comes from central and eastern China and dates to 7000–5000 BC. 

 Denis J. Murphy (2007) further details the spread of cultivated rice from India into 

South-east Asia. 

 Several wild cereals, including rice, grew in the Vindhyan Hills, and rice cultivation, 

at sites such as Chopani-Mando and Mahagara, may have been underway as early as 

7000 BP. The relative isolation of this area and the early development of rice farming 

imply that it was developed indigenously.  

 Chopani-Mando and Mahagara are located on the upper reaches of the Ganges 

drainage system and it is likely that migrants from this area spread rice farming down 

the Ganges valley into the fertile plains of Bengal, and beyond into south-east Asia. 

 Rice was cultivated in the Indus Valley Civilization. Agricultural activity during the 

second millennium BC included rice cultivation in the Kashmir and Harrappan 

regions. Mixed farming was the basis of Indus valley economy. 



3. Korean peninsula and Japanese archipelago 

 
 

Plate 2. Utagawa Hiroshige, Rice field in Oki province, view of O-Yama. 

 Mainstream archaeological evidence derived from palaeoethnobotanical 

investigations indicate that dry-land rice was introduced to Korea and Japan some 

time between 3500 and 1200 BC.  

 The cultivation of rice in Korea and Japan during that time occurred on a small-scale, 

fields were impermanent plots, and evidence shows that in some cases domesticated 

and wild grains were planted together. 

  The technological, subsistence, and social impact of rice and grain cultivation is not 

evident in archaeological data until after 1500 BC. For example, intensive wet-paddy 

rice agriculture was introduced into Korea shortly before or during the Middle 

Mumun Pottery Period (c. 850–550 BC) and reached Japan by the Final Jōmon or 

Initial Yayoi circa 300 BC.  

 In 2003, Korean archaeologists alleged that they discovered burnt grains of 

domesticated rice in Soro-ri, Korea, which dated to 13,000 BC. These predate the 

oldest grains in China, which were dated to 10,000 BC, and potentially challenge the 

mainstream explanation that domesticated rice originated in China.  



4. Southeast Asia 

 
 

Plate 3. Using water buffalo to plough rice fields in Java 

 Rice is the staple for all classes in contemporary South East Asia, from Myanmar to 

Indonesia.  

 In Indonesia, evidence of wild Oryza rice on the island of Sulawesi dates from 3000 

BCE. The evidence for the earliest cultivation, however, comes from eighth century 

stone inscriptions from Java, which show kings levied taxes in rice.  

 In the sixteenth century, Europeans visiting the Indonesian islands saw rice as a new 

prestige food served to the aristocracy during ceremonies and feasts.  

 Rice production in Indonesian history is linked to the development of iron tools and 

the domestication of water buffalo for cultivation of fields and manure for fertilizer. 

Once covered in dense forest, much of the Indonesian landscape has been gradually 

cleared for permanent fields and settlements as rice cultivation developed over the 

last fifteen hundred years. 

 In the Philippines, the greatest evidence of rice cultivation since ancient times can be 

found in the Cordillera Mountain Range of Luzon in the provinces of Apayao, 

Benguet, Mountain Province and Ifugao.  

 The Banaue Rice Terraces (Tagalog: Hagdan-hagdang Palayan ng Banaue) are 2,000 

to 3,000-year old terraces that were carved into the mountains by ancestors of the 

Batad indigenous people.  



 It is commonly thought that the terraces were built with minimal equipment, largely 

by hand. The terraces are located approximately 1,500 meters (5000 ft) above sea 

level and cover 10,360 square kilometers (about 4,000 square miles) of mountainside.  

 They are fed by an ancient irrigation system from the rainforests above the terraces. It 

is said that if the steps are put end to end it would encircle half the globe. The Rice 

Terraces (a UNESCO World Heritage Site) are commonly referred to by Filipinos as 

the "Eighth Wonder of the World". 

 Evidence of wet rice cultivation as early as 2200 BC has been discovered at both Ban 

Chiang and Ban Prasat in Thailand. 

 By the 19th Century, encroaching European expansionism in the area increased rice 

production in much of South East Asia, and Thailand, then known as Siam. British 

Burma became the world's largest exporter of rice, from the turn of the 20th century 

up till the 1970s, when neighbouring Thailand exceeded Burma. 

 

 

 

 

 

 



Distribution 

• Rice cultivation is limited to as far as north as 49o in Czechoslovakia and as far as 

south as 35o in New South Wales.  

• But most of the world’s rice is grown in tropics which include countries of south 

and south East Asia, West Africa and central and South America.  

• India stands first in area and second with regards to production.  

• China is first.  

• Rice is grown through out India in all the states.  

• It is cosmopolitan crop grown in high altitude hills and also in regions below 

mean sea level 

 



Area, Production and Productivity of Rice 
1. Country wise area (000ha), production (000t) and productivity (t/ha) of Rice 

during 2006 and 2007 

 

                    2006                                 2007 Country 

  Area Production Product

ivity 

Area Production Product

ivity 

India 43617 139137 3.19 44000 141134 3.21 

USA 1142 8788 7.70 1112 8956 8.05 

Philippines 4160 15327 3.68 4250 16000 3.76 

Chinac 29463 184128 6.25 29230 185490 6.35 

Japan 1688 10695 6.34 1678 10970 6.54 

Africa 9483 22014 2.32 9386 23483 2.50 

Bangladesh 11200 43504 3.88 11200 43504 3.88 

Source: FAOSTAT Database, 2008.  Chinac  : Includes Taiwan province 

 

2. State-wise trends in Area, Production and Productivity of Rice during 2003-04 to 
2005-06 
 
A - Area in lakh hectares 
P - Production in lakh tonnes 
Y - Yield in kg/ha. 
 

State/Uts 
 

 2003-04 2004-05 2005-06 

A 29.75 30.86 39.82 

P 89.53 96.01 117.04 

1. Andhra Pradesh 
 

Y 3009 3111 2939 
A 1.19 1.22 1.22 

P 1.55 1.35 1.46 

2. Arunachal Pradesh 
 

Y 1297 1110 1195 
A 25.29 23.77 24.20 

P 38.8 34.71 35.52 

3. Assam 
 

Y 1534 1460 1468 



A 35.78 31.23 32.52 
P 54.48 24.72 34.95 

4. Bihar 
 

Y 1523 792 1075 
A 38.29 37.47 37.47 
P 55.68 43.83 50.12 

5. Chhattisgarh 
 

Y 1454 1170 1337 
A 0.53 0.52 0.52 
P 1.71 1.45 1.47 

6. Goa 
 

Y 3233 2771 2822 
A 6.75 6.86 6.66 
P 12.77 12.39 12.98 

7. Gujarat 
 

Y 1891 1806 1949 
A 10.15 10.28 10.52 
P 27.9 30.23 32.10 

8. Haryana 
 

Y 2749 2941 3051 
A 0.81 0.81 0.79 
P 1.21 1.22 1.12 

9. Himachal Pradesh 
 

Y 1483 1506 1412 
A 2.60 2.50 2.59 
P 5.04 4.92 5.57 

10. Jammu & Kashmir 
 

Y 1941 1969 2150 
A 13.63 12.85 13.55 
P 23.1 16.77 15.58 

11. Jharkhand 
 

Y 1695 1305 1150 
A 10.74 13.08 14.85 
P 25.5 35.47 57.44 

12. Karnataka 
 

Y 2375 2712 3868 
A 2.87 2.90 2.76 
P 5.7 6.67 6.30 

13. Kerala 
 

Y 1983 2301 2284 
A 17.19 16.22 16.58 
P 17.5 11.69 16.56 

14. Madhya Pradesh 
 

Y 1018 720 999 
A 15.30 15.19 15.15 
P 28.35 21.64 26.95 

15. Maharashtra 
 

Y 1853 1425 1779 
A 1.58 1.76 1.66 
P 3.81 4.36 3.86 

16. Manipur 
 

Y 2416 2472 2322 
A 1.10 1.11 1.01 
P 2.01 1.94 1.52 

17. Meghalaya 
 

Y 1830 1737 1508 
A 0.59 0.55 0.56 
P 1.15 1.04 0.99 

18. Mizoram 
 

Y 1926 1900 1778 



A 1.55 1.53 1.56 
P 2.48 2.60 2.63 

19. Nagaland 
 

Y 1600 1698 1682 
A 45.01 44.72 44.79 
P 67.34 64.66 68.59 

20. Orissa 
 

Y 1496 1446 1531 
A 26.14 26.47 26.42 
P 96.56 104.37 101.93 

21. Punjab 
 

Y 3694 3943 3858 
A 1.00 1.01 1.07 
P 1.65 1.50 1.53 

22. Rajasthan 
 

Y 1653 1485 1425 
A 0.15 0.15 0.15 
P 0.21 0.22 0.21 

23. Sikkim 
 

Y 1442 1469 1433 
A 13.97 18.73 20.51 
P 32.23 50.62 52.20 

24. Tamil Nadu 
 

Y 2308 2703 2546 
A 2.38 2.43 2.45 
P 5.17 5.45 5.53 

25. Tripura 
 

Y 2173 2247 2260 
A 59.52 53.39 55.78 
P 130.19 95.56 111.34 

26. Uttar Pradesh 
 

Y 2187 1790 1996 
A 2.93 3.06 3.02 
P 5.69 5.72 5.90 

27. Uttranchal 
 

Y 1942 1869 1654 
A 58.57 57.83 57.83 
P 146.62 148.85 145.11 

28. West Bengal 
 

Y 2504 2574 2509 
A 0.11 0.11 0.11 
P 0.31 0.29 0.31 

29. Andaman & Nicobar Islands 
 

Y 2915 2729 2896 
A 0.14 0.14 0.14 
P 0.22 0.23 0.24 

30. D & N Haveli 
Admn. 
 Y 1652 1733 1743 

A 0.02 0.02 0.02 
P 0.04 0.04 0.04 

31. Daman & Diu Admn. 
 

Y 2167 2353 2056 
A 0.25 0.25 0.24 
P 0.67 0.66 0.60 

32. Pandichery 
 

Y 2669 2649 2465 
A 0.07 0.06 0.08 
P 0.11 0.14 0.24 

33. Delhi Admn. 
 

Y 1708 2383 3200 



A 425.93 419.07 436.60 
P 885.26 831.32 917.93 

All India 

Y 2078 1984 2102 

3. District-wise Area, Production and Productivity of Rice during 2003-04 to 2005-

06 in Karnataka 

A=Area in thousand hectares 

P=Production in thousand tones 

Y-=Yield in Kg/ha 
 

Sl.No District  2003-04 2004-05 2005-06 

A 2.6 3.5 3.52 

P 6.8 12.6 9.81 

1. Bangalore (urban) 

Y 2574 3600 2784 

A 6.6 9.4 11.84 

P 16.5 28.5 29.26 

2. Bangalore (rural) 

Y 2512 3044 2471 

A 9.1 7.3 16.74 

P 20.8 22.7 59.16 

3. Kolar 

Y 2297 3099 3533 

A 13.1 25.6 39.08 

P 34.1 77.3 103.72 

4. Tumkur 

Y 2598 3016 2654 

A 120.3 128.1 133.59 

P 242 289.7 321.19 

5. Shimoga 

Y 2012 2262 2404 

A 5.2 4.7 10.8 

P 12.2 12.2 31.91 

6. Chitradurga 

Y 2346 2607 2953 

A 81.5 118 120.85 

P 245.5 387.1 357.03 

7. Mysore 

Y 3012 3281 2954 



A 54.6 92 83.81 

P 176.9 343.1 255.29 

8. Mandya 

Y 3240 3729 3046 

A 36.1 37.2 35.31 

P 72.2 93.2 88.49 

9. Kodagu 

Y 2000 2505 2506 

A 39.5 54.6 52.53 

P 67.7 132.5 115.57 

10. Hassan 

Y 1714 2427 2200 

A 41.5 45.7 44.83 

P 79.9 120.4 105.88 

11. Chikmagalur 

Y 1925 2635 2362 

A 59.1 58.8 56.69 

P 160.2 152.2 128.9 

12. Dakshin kannada 

Y 2711 2588 2275 

A 83.6 82.2 82.31 

P 137.7 148.1 167.88 

13. Uttara Kannada 

Y 1647 1802 2040 

A 68.1 71.4 66.83 

P 49.3 108.2 124.87 

14. Belgum 

Y 724 1515 1869 

A 0.03 0.03 0.09 

P 0.03 0.07 0.22 

15. Bijapur 

Y 1107 2367 2396 

A 79 108 178.1 

P 212.5 239.1 408.8 

16. Raichur 

Y 2630 2214 2295 

A 56 66.8 102.8 

P 217.9 242.5 309.6 

17. Bellary 

Y 3891 3630 3011 



A 65.7 77.4 90.14 

P 189.4 221.6 192.1 

18. Gulbarga 

Y 2883 2863 2132 

A 8.8 8 7.54 

P 3.5 3.5 3.59 

19. Bidar 

Y 403 438 476 

A 29.3 23.8 22.9 

P 7.4 15.7 40.81 

20. Dharwad 

Y 253 660 1782 

A 0.1 0.06 0.19 

P 0.2 015 0.5 

21. Bagalkot 

Y 2284 2359 2630 

A 11.5 16 18.23 

P 31.8 53.9 48.36 

22. Chamarajnagar 

Y 2771 3362 2653 

A 58.7 106.5 130.42 

P 194.5 409.9 438 

23. Davangere 

Y 3313 3849 3359 

A 1.5 1.3 2.93 

P 3.9 4.5 15.07 

24. Gadag 

Y 2557 3366 5138 

A 37.1 37.3 31.42 

P 29.6 50.1 63.86 

25. Haveri 

Y 798 1343 2032 

A 43.2 62.5 78.86 

P 180.1 230.3 249.3 

26. Koppal 

Y 4169 3685 3162 

A 62.1 62.3 62.77 

P 157.8 147.7 150.8 

27. Udupi 

Y 2541 2371 2403 



 

A 1073.9 1308.5 1485.24 

P 2550.4 3546.8 3820.28 

Total 

Y 2375 2711 2572 



Botanical classification of Rice 

Botanical name: Oryza sativa L.  

Family: Gramineae  

• Rice, an annual grass belongs to the genus Oryza. There are about twenty three 

species out of which only two species have been known of their commercial value 

being used for cultivation. These two species are Oryza sativa (Asian rice) and 

Oryza glaberrima (African rice).  

• The Oryza sativa is the most commonly grown species through out the world to 

day while Oryza glaberrima is grown only in South Africa.  

• Of the two, O. sativa is by far the more widely utilized. O. sativa is a complex 

group composed of two forms endemic to Africa but not cultivated.  

• A third form, O. rufipogon, having distinctive partitions spread into South Asian, 

Chinese, New Guinean, Australian, and American forms.  

• In Asia Oryza sativa is differentiated into three sub-species based on geographical 

conditions, viz., indica, japonica and javanica.  

• The variety indica refers to the tropical and sub-tropical varieties grown 

throughout South and South-East Asia and Southern China.  

• The variety japonica is grown in temperate areas of Japan, China and Korea, 

while javanica varieties are grown along side of Indicas in Indonesia.  

Botanical Description: 

 Family- Poaceae 

 Self-pollinated crop 

 Semi-aquatic plant and consists of arenchymatic tissues. The presence of 

arenchymatic cells on leaf, culm and roots can diffuse oxygen from aerial parts 

downward to roots.  

 The plants are about 1m tall but certain deep water varieties can elongate upto 5m 

with the rise in water level. 



Root System:  

The root system is fibrous.  
 
Soon after sowing, rice seed gives out seminal roots out of the radical. These are 
temporary in nature.  
 

The real functional roots are secondary adventitious roots that are produced from the 
lower nodes of the culm. 

Shoot System:   

 The rice stem known as culm is hollow and is made up of nodes and internodes. 
Each node bears a leaf and bud, which may grow into a shoot or tiller. Primary 
tillers grow out of the main culm. 

   

 Tillering continues in rice upto vegetative phase.  
 

 Some tillers die during the reproductive phase due to competition for water and 
nutrients.  Panicles bearing tillers are known as fertile or productive tillers. 

Leaf: Each node of the culm bears a leaf. Each leaf consists of the following parts: 

Leaf sheath: It originates from the node of culm and many a times encloses it and 
sometimes even the next upper node and a part of the leaf sheath of the upper leaf. 

Leaf blade: It is the upper expanded part of leaf and begins at node, where it is joined 
with leaf sheath. At the joint there is a thick collar. 

Auricles: These are hairy appendages at the base of the leaf blade.  

Ligules: It is a thin papery structure just above the auricles. Different parts of leaf are of 
importance in identifying the varieties.                                                                         

Flag leaf:  It is the uppermost leaf just below the panicle. It is generally shorter in length 
and remains erect at an angle 

Panicle: The inflorescence of rice plant is born on terminal shoot and is known as 
panicle. It is determinate type and at maturity it is droopy in nature. Panicle bears the 
spikelets. 

Spikelet: A spkelet is the floral unit and consists of two sterile lemmas, a lemma, a palea 
and the flower. 

Lemma: It is a 5 nerved hardened bract with a filiform extension known as awn. Rice 
varieties may or may not have an awn. 

Palea: It is a three nerved bract slightly narrower than lemma. 



Flower: It consists of 6 stamens with two -celled anthers and a pistle with one overy and 
two stigmas. The pistil consists of one ovule. 

Grain:  

 Rice grain is the ripened ovary with lemma and palea firmly adhered to it.  

 The lemma and palea with other smaller components from the hull are removed 

in shelling rice for consumption.  

 The rice fruit is a caryopsis in which single seed is fused with the wall of the 

ovary (paricarp). 

 The seed consists of endosperm and an embryo. The embryo is very small and is 

found on the ventral side of the caryopsis. It contains plumule (embryonic leaves) 

and radicle (root). 

 On submergence in water or on sowing the radicle grows as root and plumule 

grows as shoot. 

 

 

 



Economic utility 

TABLE 1- Composition and nutritional value of milling fractions of IR32 brown 
rice at 14% moisture 

 

Rice  

fraction

Crude  

protein 

(%Nx6.25)

Neutral  

detergent 

fibre

(%)

Crude  

fat

(%)

Crude  

ash

(%)

Total  

P

(%)

Energy  

value

(kJ/g)

Lysine  

(g/16 g 
N)

Amino 

acid

score

(%)

Brown rice 8.5 2.5 2.3 0.8 0.14 15.9 3.8 66 
Undermilled 
rice 

8.3 1.8 1.5 0.6 0.14 15.7 3.6 62 

Milled rice 8.1 0.8 0.7 0.4 0 08 15.5 3.6 62 
LSD 0.3 0.3 0.4 0.4 0.06 ns 0.1   

Medicinal properties 

      Medicinal Action      Uses  

1. Light and digestible food  : for those in whom there is any tendency to  
diarrhoea or dysentery. 

 
2. Ricewater  
(Decoction of rice) : recommended in the Pharmacopceia of India as an 

excellent demulcent, refrigerant drink in febrile and 
inflammatory diseases, and in dysuria and similar 
affections. 

 
3. Finely powdered rice flour  : Erysipelas, burns, scalds etc. 

Uses of rice 

• Rice is primarily a high energy food.  

• Rice bran one of the by-products of rice milling is used as cattle and poultry feed.  

• Rice hulls can be used in manufacturing insulation materials, cement and card 
board and as litter in poultry production.  

• Rice straw can be used as cattle feed as well as litter during winter reason.  

• Rice straw forms a substrate for mushroom production.  

• Straw is also used as roofing  



Rice Ecosystems 

Rice farming is practiced in several agro ecological zones in India. No other country in the 

world has such diversity in rice ecosystems than India. Because cultivation is so widespread, 

development of four distinct types of ecosystems has occurred in India, such as: 

• Irrigated Rice Eco System  

• Rainfed Upland Rice Eco System  

• Rainfed Lowland Rice Eco System  

• Flood Prone Rice Eco System  

Irrigated Rice Eco System

• Irrigated ecosystems are the primary type found in East Asia.  

• Irrigated ecosystems provide 75% of global rice production.  

• In India, the total area under irrigated rice is about 22.00 million hectares, which 

accounts about 49.5% of the total area under rice crop in the country.  

• Rice is grown under irrigated conditions in the states of Punjab, Haryana, Uttar 

Pradesh, Jammu & Kashmir, Andhra Pradesh, Tamil Nadu, Sikkim, Karnataka, 

Himachal Pradesh and Gujarat.  

• Irrigated rice is grown in bunded (embanked), paddy fields.  

Rainfed Upland Rice Eco System

• Upland zones are found in Asia, Africa, and Latin America.  

• In India, the total area under upland rain fed rice in the country is about 6.00 million 

hectares, which accounts13.5% of the total area under rice crop in the country.  

• Upland rice areas lies in eastern zone comprising of Assam, Bihar, Eastern M.P., 

Orissa, Eastern U.P., West Bengal and North-Eastern Hill region.  

• Upland rice fields are generally dry, unbunded, and directly seeded.  

• Land utilized in upland rice production can be low lying, drought-prone, rolling, or 

steep sloping.  



Rainfed Lowland Rice Eco System

• Rainfed low-land rice is grown in such areas as East India, Bangladesh, Indonesia, 

Philippines, and Thailand, and is 25% of total rice area used worldwide.  

• In India, low land rice area is about 14.4 million hectares, which accounts 32.4 % of 

the total area under rice crop in the country.  

• Production is variable because of the lack of technology used in rice production.  

• Rainfed lowland farmers are typically challenged by poor soil quality, drought/flood 

conditions, and erratic yields  

Flood Prone Rice Eco System

Flood-prone ecosystems are prevalent in South and Southeast Asia, and are 

characterized by periods of extreme flooding and drought. Yields are low and variable. 

Flooding occurs during the wet season from June to November, and rice varieties are chosen 

for their level of tolerance to submersion. 

Rice ecosystems in India represent 24% of irrigated areas, 34% of rainfed lowlands, 

26% of flood-prone areas and 37% of rainfed uplands cultivated to rice in the entire world 

 

 



 Agro climatic requirement 
 

    Soil requirement 

• The soils of Karnataka are laterite, red sandy or gravelly, red loamy, deltaic and 

coastal alluvium.  

• Karnataka state is having varied type of climate, ranging from humid to sub-

humid.  

• Laterite and lateritic soils are found in the coastal districts of north and south 

Kanara, parts of Belgaum, Shimoga, Chickmagalore, Hassan and Coorg.  

• The black soils are found in the districts of Belgaum, Dharwar, Bidar, Raichur 

and parts of Bellary. These soils are calcareous, enriched with bases and alkaline.  

• The districts of Mysore and parts of Hassan are having red soils where as some 

parts of shimoga and Chickmagalore districts are having red loam soils. These 

soils are well-drained and light-textured.  

• Black and red soils are found in the districts of Belgaum, Bijapur, Dharwar, 

Raichur, Bellary and Chitradurga.  

• Generally, upland areas are having red soils and lowland areas are having black 
soils.  

Climatic requirement 

• Rice is heat and water loving plant, requiring high temperature and adequate 
moisture supply.  

• For germination a minimum of 10oC and for flowering a temperature of 22-25oC 

is considered as an optimum. Grain formation takes place at 20-21oC.  

• Low temperature particularly during 10-11 days before heading causes 

considerable loss in grain yield because of sterile spikelets.  

• At ripening temperature should be in between 20-25oC.  

• Rice is a short day, thermosensitive plant but now many thermoinsensitive 

varieties have been developed.  

• It is mostly grown in areas receiving 1000-1500 mm rain.  

• Crop needs heavy rains (125 mm) during vegetative phase and 200 mm monthly 

rain for low land and 100 mm for upland.  

• Rice. In India it is grown from 8o to 35o north latitude from sea level to 

mountainous regions up to 3000 meters.  

• Heavy winds especially after heavy rainfall or heavy irrigation results in severe 

lodging. 



Season 
 

Rice growing conditions in different regions largely influence the system of 

cultivation. The chief factors influencing system of rice cultivation are: 

a) situation of the land 

b) Type of soil 

c) Class of rice 

d) Season 

e) Intensity and distribution of rainfall 

f) Irrigation resources and 

g) Special agronomic features 

 

In India there are three principal systems of rice cultivation i.e. 

1) Dry 

2) Semi-dry and 

3) Wet system of cultivation 

I. Dry System of Cultivation (upland rice) 
 
Sowing – Broadcasting in the high level land with outbreak of the monsoon. 

Situation - Followed in almost all rice growing states in India but mainly confined to 

tracts which get either the south-west or north-east monsoon or both and do not have 

adequate irrigation facilities. 

Alternate names – Bhatta or Kavali in Kannada 

                                 aus in West Bengal, 

    aus or ahu in Assam, 

     beali in Orissa, 

     bhadi or kuari in Uttar Pradesh 

Duration - 90 to 110 days 

 

 

 



Cultivation practices: 

 Ploughing - summer 

 Application of organic manure 

 Season - May-June in the case of the crop dependent on the south-west 

monsoon 

 September - north-east monsoon, 

 Sowing - sown or broadcast 

 Seed rate - 60-80 kg/ha 

When the moisture is at the marginal level the surface soil is compacted by a light roller. 

A primitive type of shifting cultivation called punam cultivation in Malabar, kumari in 

South Kanara, podu in the Circars, jhum in Assam hills is being done in scrub jungles on 

a small scale. , The bushes are cut and burnt. The land is ploughed with pre-monsoon 

showers and rice is sown as a pure or mixed crop. The land is abandoned after the harvest 

of rice and allowed to recoup its fertility. Fresh jungle land is broken up for cultivation 

every year. 

II. Semi-dry System of Cultivation 

 Sowing - sown or broadcast as a dry crop for about two months and when more 

water is available, after the strengthening of monsoon, it is treated as wet crop. 

 Season -  July-August, when the south-west monsoon is active, the rain water is 

impounded in the fields and the young crop of five to six weeks is inter 

cultivated by using slit hoe with about 5 cm of standing water in the field for 

partial weeding, thinning as well as stirring of soil to promote root formation.  

This operation is also called as hodtha operation. 

III. Wet System of Cultivation 

 Situation - Low land / flooded / submerged 

 Ploughing - 3 to 4 times with an interval of about four days (country plough or 

mould board plough or by tiller/tractors) with 5-7 cm of standing water. 

 Fertilizers - inorganic and organic. 

Advantages over dry cultivation 

i) The puddling operation buries all weeds 

ii) multiple cropping is possible 



iii) more assured plant population 

iv) Increased availability of iron and phosphorus and nitrogen is conserved, 

v) Scope for extended root system 

vi) Reduced infiltration rate and thus  increases the water retaining capacity of soil 

vii) Easy transplanting. 

Season: 
Rice- growing season vary in different parts of India, depending upon temperature, 

rainfall and other climatic conditions. In parts of eastern region and Peninsular India, the 

mean temperature throughout the year are favourable for Rice cultivation and hence two 

or three crops of rice are taken in a year. In northern and western parts of the country 

where winter temperature are fairly low only one crop of rice is taken during Kharif 

season. There are three seasons for growing rice in India as give below 

 

Crop 

season 

Local Name Sowing 

time 

Harvest time 

Kahrif Mungaru (Karnataka) 

Aus(West Bengal) 

May-June Sept-Oct 

Rabi  Hingaru (Karnataka) 

Aman or Aghani 

June-July Nov-Dec 

Summer or 

Spring 

Besige (Karnataka) Dalua 

(Orissa) 

Boro(West Bengal) 

Nov-Dec March-April 

 

 



Land preparation and method of planting Rice (Sowing) 

Mechanization in land preparation 

• Tractors / cage wheel fitted tractors and power tillers - ploughing and puddling. 

• Wetland puddlers can reduce the time and cost of puddling by 50-60 per cent in 

comparison to conventional ploughs. 

 
Plate 1: Wetland puddler 

Method of planting Rice 

Direct seeding 

 

                Transplanting 

 

 

Seeds are sown straight to the main 

field either by broadcasting or by 

row seeding in wet or dry land. 

 

 

seedlings are raised in the seed bed 

before they are planted in the main 

field 

 

 

DIRECT SEEDING 

Two methods 

I. Direct seeding in dry soil 

a) Line sowing or drilling and 

b) Broadcasting. 

 

II. Direct seeding in watered field 



a) Line sowing and 

b) Broadcasting. 

1. Direct seeding in dry soil: 

Land preparation - Land is tilled with ploughs and leveled properly before or at the 

onset of monsoon. 

 

 

 
Plates 2: Sequence of land preparation 

Sowing - Direct sowing, broadcast or behind ploughs or in line by seed drills. + 

planking (depth – 3 cm) 



 
Plate 4: Drill sowing 

 
Plate 5: Planking 

 

Seed rate - 60 to 80 kg per hectare 

Spacing - row spacing -25 to 30 cm depending on variety and time of planting, 

 

2. Direct seeding in watered field 

 Land preparation - The land is prepared wet. 

 Puddling - several ploughing and laddering in standing water. The land may be 

impounded with rain or irrigated water. 



 Incorporation of weeds into the soil and allowed to decompose for almost 3 

weeks. 

 The mud in the field is then leveled for seeding. 

 Drainout excess water 

 Pre-germinated seed with radicle length of 1 to 2 mm long is broadcast by hand  

  Seed rate - 90 to 100 kg/ha. 

 

Disadvantages: 

(a) Seeds are exposed to rat and bird attacks 

(b) Seeds are carried or washed away during heavy rains resulting in poor seedling stand. 

 

Use of Drum seeder 

 Requires less number of labourers 

 Suitable to sow the pre-germinated paddy seeds directly in wetland. 

 Before using this seeder, the land has to be ploughed, puddle and levelled 

properly and left for 2 days.  Immediate use of this seeder after puddling is 

discouraged since pulling the seeder will be difficult. 

 

  
Plate 6. Paddy drum seeder 

 

Advantages of direct seeding are: 

• Lower labour cost 

• Seed bed preparation, care of seedlings in the seed bed and pulling of seedling as 

required in transplanting operations can be eliminated 



• Crop matures 7 to 10 days - earlier than transplanted crop this may be adjusted 

for multiple cropping. 

Disadvantages of direct seeding are: 

• After sowing, the seeds are exposed in the field - bird or rat attack which may 

cause poor establishment. 

• In the broadcast fields, the crop seedlings and the weeds start growing together 

and the more hardy weeds arrest the growth of crops markedly. Weeding is a 

great troublesome and costly affair in direct seeding particularly in broadcast 

crop. 

• Direct seeded crop has a greater tendency to lodge than the transplanted one as the 

root anchorage and development become poor in direct seeded crop. 

 

         Table 1:  Recommendations of spacing 

Dry season Wet season 

    Particulars 
Poor 

fertility 

(cm X cm) 

High 

fertility 

(cm X cm) 

Poor 

fertility 

(cm X cm) 

High 

fertility 

(cm X cm) 

Short, lodging 

resistant and or Non-

seasonal varieties 

25 X 25    or 

20 X 15 

 

 

20 X 20 

 
20 X l0 

 
20 X I5 

 

20 X 15 

Tall, leafy, heavy

tillering, lodging 

Susceptible varieties 

25 X 25 30 X 20 20 X 15 20 X 20 

 

 

 

 



 Rice Varieties 
 

Table 1. Rice varieties notified from 1996 to 2007 in different states and their salient features   
 

Sl.  

No.  

Name of variety  Year of 

Notifi-  

Cation  

Duration 

(days)  

Eco-  

System  

Salient Features  Recommen

ded for 

cultivation  

1.  Pusa 834 (IET-11674)  1996  105-110  Irrigated, 

early  

Grains-long bold.  AP and 

Karnataka  

2.  Pant dhan-12 (IET-

10955)  

1996  124  Irrigated, 

early  

Medium statured, grains – LS, resistant to 

BLB,BLS, & BPH ;yield: 50-55 Q/ha.  

Uttar 

Pradesh  

3.  Ratnagiri-3 (IET-11384)  1996  135-140  Irrigated med. Grains – long bold, resistant to blast , BLB & 

tolerant to GM.  

Maharashtra  

4.  Karjat-2 (IET-12331)  1996  130-140  Irrigated med. Grains – LS.  Maharashtra  

5.  Karjat-3 (IET-12481)  1996  105-110  Scented  Grains –short bold & scented.  Maharashtra  

6.  IET-7564  1996  110  Rainfed 

uplands  

Grains – LS.  Karnataka  

7.  Amrut (IET – 7991)  1996  100 -110  Rainfed 

uplands  

Grains-long bold.  Karnataka  

8.  Turanta Dhan  1996  70-75  Rainfed Dwarf (70-80 cm ),grains – Long bold,. resistant to Bihar  



uplands  blast. Yield:20-30 Q/ha  

9.  Birsa Dhan-105 (IET-

12050)  

1996  85-90  Rainfed 

uplands  

Dwarf (70 cm) ,grains-short bold ,white, resistant to 

blast,BLB,- Porium,SB & GM; Yield:32-35 Q/ha.  

Bihar  

10.  Birsa Dhan-106  

(IET-12052)  

1996  90-95  Rainfed 

uplands  

Dwarf(75-80cm),grains-short bold ,white, resistant 

to blast, BLB, Yield:35-40 Q/ha.  

Bihar  

11.  Birsa Dhan-107  1996  90-95  Irrigated mid 

early 

Dwarf (65-70 cm),grains - short bold, white, 

resistant to blast, BLB,SB,G M, Yield:30-35 Q/ha.  

Bihar  

12.  Birsa Dhan-201  

(IET- 9789)  

1996  105-115  Rainfed 

uplands 

Semi, dwarf,grains – long bold,white, & resistant to 

blast, Yield:30-35 Q/ha..  

Bihar  

13.  Birsa Dhan-202  1996  125  Irrigated 

medium 

Grains-long bold ,medium white, resistant to blast;  

Yield: 35 - 40 Q/ha.  

Bihar  

14.  Vaidehi  1996  150-160  Semi deep 

water  

Tall, grains-long bold, resistant to blast BLB, 

tolerant to drought ; Yield:30-35 Q/ha.  

Bihar  

15.  Gautam  

(IET-13439)  

1996  125-130  Irrigated mid-

early  

Dwarf( 70 cm)– long bold, white ; Yield-6.8 q/ha.  Bihar  

16.  Shakuntala  

(IET-11183)  

1996  140-145  Rainfed ,low 

land 

Tall,  – MS & resistant to blast; Yield:35-45 Q/ha.  Bihar  

17.  Taraori basmati  1996  155  Scented Tall, grains-LS, scented ; Yield:21.Q/ha.  Haryana  

18.  Ranbir Basmati  

(IET-11348)  

1996  120 -125  Scented Grains - LS, scented.  Jammu & 

Kashmir  



19.  Karnataka  

Hybrid Rice-1 (KRH –1)  

1996  120-125  Irrigated 

medium lands 

Yield: 60 Q/ha  Kanataka  

20.  Nidhi  

(IET-9994)  

1997  120-125  Irrigated early Semi dwarf (95 cm),- LS, resistant to blast,RTV, 

tolerant to GLH, WBPH & BPH; Yield: 40 Q/ha.  

TN,  & WB  

21.  Pusa-677 (IET-12617)  1997  77-85  Irrigated early Semi dwarf (80-95 cm), Grains-MS, resistant to 

neck blast, BS, leaf scald, .  

TN  AP & 

M P,KAR  

22.  ASD-19 (IET-10436)  1997  120-132  Irrigated 

medium land 

Semi dwarf (108 cm),grain MS,white, AWA, 

resistant to blast & BPH; Yield: 58 Q/ha.  

Tamil nadu  

23.  ADT-42  

(IET-13239)  

1997  110-115  Irrigated 

medium  

Semi dwarf,grains-LS, white resistant to blast and 

tolerant to BPH; Yield: 56 Q/ha.  

Tamil Nadu  

24.  CORH-1 (IET- 12561)  1997  110-115  Irrigated 

medium lands 

Semi dwarf,grains-MS, white, moderately resistant 

to  BS,BPH,GLH, RTV & BPH ; Yield: 60 Q/ha.  

Tamil Nadu  

`25.  PMK-2 (IET-13971)  1997  110-115  Irrigated early Semi dwarf(80-95 cm),- MB,White, resistant to 

BPH, RTV, blast, Yield: 32 Q/ha  

Tamil Nadu  

26.  TPS-3 (IET-10522)  1997  124-139  Irrigated  Semi dwarf (88-100cm), grains-short bold white,  

resistant to blast & LF; Yield: 56 Q/ha  

Tamil nadu  

27.  Shyamala (IET-12561)  1997  130-140  Rainfed low 

lands  

Semi dwarf (80-90 cm),grains-LS,moder-  

ately resistant to leaf blight & GM; Yield: 28 Q/ha.  

Madhya 

Pradesh  

28.  Poornima (IET-12284)  1997  100-105  Rainfed 

uplands 

Semi dwarf(90-100 cm), grains-LS,white,resistant 

to major diseases & pests; Yield: 30 Q/ha.  

Madhya 

Pradesh  



29.  Jitendra (IET-10526)  1997  Late  Rainfed 

deep water  

Tall (160 -170 cm) , grains- LS , white, resistant to 

neck blast , BPH, WBPH, Yield: 50 Q/ha.  

WB and UP  

30.  Purnendu (IET-10029)  1997  150-160  Rainfed semi 

deep water  

Tall (140-150 cm),grains-short bold, white resistant 

to Sh B, Sh.R, LF, SB Yield: 53 Q/ha.  

West 

Bengal  

31.  Vijetha  

(IET-13967)  

1997  120 –125 Irrigated 

medium 

Semi dwarf (115 cm),grains – MS, AWA tolerant to 

BPH & blast ; Yield: 67 Q/ha.  

Andhra 

Pradesh  

32.  Basmati-386  1997  155  Irrigated Tall (180 cm),grains- LS, mild aroma, suseptible to 

SB,BPH,LF, BB & Sh.B; Yield: 21-35 q/ha.  

Punjab  

33.  COR-46 (TNAU BPHR-

8)  

1997  125-130  Irrigated Tall (115-125 cm), grains-LS, AWA, resistant to 

BPH, moderately resistant to blast ; Yield: 60 q/ha.  

Tamil Nadu  

34.  ASD-20  

(IET-13181)  

1997  105 m -

115  

Irrigated 

medium 

Semi dwarf (89 cm),grains - LS, white resistant to 

SB,LF, moderately resistatnt to blast Yield: 67q/ha. 

Tamil Nadu  

35.  Barh Avarodhi (IET-

11295)  

1997  145-155  Shallow deep 

water  

Grains- slender, white, resistant to neck blast, 

brown spot & blight ; Yield: 25-30 Q/ha.  

Uttar 

Pradesh  

36.  Malviya Dhan-36  1997  130-135  Medium & 

low lands  

Grains-MS, white, resistant to major diseases ; 

Yield: 42-45 Q/ha.  

Uttar 

Pradesh  

37.  PHB-71  1997  130-135  Irrigated 

medium 

Semi dwarf (115-120 cm), grains- LS, white 

tolerant to blast, BPH & GM; Yield: 87 q/ha.  

HAR, TN , 

KAR & U P 



38.  APHR-1  1997  130-135  Irrigated 

medium 

Semi dwarf (110 cm ), grains – LS, white, AWA ;  

Yield: 35 q/ha.  

Andhra 

Pradesh  

39.  APRH-2  1997  120-125  Irrigated 

medium 

Semi dwarf (100 cm ), grains – LS ,white ,AWA ;.  

Yield: 45 q/ha  

Andhra 

Pradesh  

40.  MDU-5  1997  95-100  Cold tolerant Dwarf (85-90 cm), grains-MS , white, resistant to 

drought, suitable for dry and transplanted condition 

Tamil Nadu  

41.  Ashwani  

(KR-5-142)  

1997  96-110  Rainfed early Dwarf (60-70 cm),grains – short bold,AWP ;  

Yield: 30-31 q/ha.  

Uttar 

Pradesh  

42.  VL Dhan-61 (IET13485)  1997  125-130   irrigated Grains - long bold & resistant to blast.  UP  

43.  Triguna (IET-12875)  1997  120-125  Irrigated  Grains – LS, tolerant to BPH & GM.  AP  

44.  IET-8116  1997  125-130  Irrigated  Grains – long bold.  Karnataka  

45.  Krishna Hamsa  1997  145-155  Irrigated  Semi dwarf,  - LS, long fine; Yield: 50-56q/ha.  AP,WB  

46.  DRRH-1  1997  125-130  Irrigated 

medium 

Grains – LS ; Yield: 7.3 q/ha. AP  



47.  Karnataka Rice Hb-2 

(KRH-2)  

1997  130-135  Irrigated 

medium 

Grains-LB ; Yield: 7.40 Q/ha. Karnataka  

48.  Indur Samba (PDR-763)  

(IET- 13799)  

1997  120-125  Rainfed , low 

land 

Grains - MS, tolerant to GM; Yield: 55 Q/ha.  Andhra 

Pradesh  

49.  Keshava  

(IET-14002)  

1997  120-125  Rainfed  low 

land 

Grains - LS, super fine, tolerant to GM ;  

Yield: 60 q/ha.  

Andhra 

Pradesh  

50.  Shiva  

(IET-12799)  

1997  130-135  Rainfed  low 

land 

Grains - LS, resistant to blast, GLH & GM; Yield: 

55 q/ha. 

Andhra 

Pradesh  

51.  Sonamani  

(CR-644) (IET-11365)  

1997  145-155  Rainfed ,low 

land 

Grains – short bold.  Orissa  

52.  Tapaswini  

(IET-12168)  

1997  135  Irrigated 

medium  

Grains-MS, tolerant to WBPH, BB, moderately 

tolerant to LF & GM; Yield: 55 q/ha.  

Orissa  

53.  Dhala Heera  

(IET-11411)  

1997  80  Rainfed 

upland  

Grains-short bold & resistant to RTV.,GM,GLH, 

WBPH & blast ; Yield: 35 q/ha  

Orissa  

54.  Radhi  

(CRM-40) (IET-12413)  

1997  120  Irrigated early Grains – long bold & tolerant to blast & BPH ;  

Yield: 45 q/ha.  

Orissa  



55.  Narendra usar-2  1997  130  Saline – 

alkaline soil  

Grains – long bold.;  

Yield: 45 q/ha.  

Uttar 

Pradesh  

56.  Luit (TTB-127-216-2)  

(IET-13622)  

1997  90 –100  Rainfed 

lowlands 

Grains – medium bold & resistant to blast ;  

Yield: 35 q/ha  

Assam and 

A&N Island  

57.  Jalprabha  

(IET-11870)  

1997  165-180  Deep water  Grains – short bold.  West 

Bengal  

58.  Saraswathi  

(IET- 11271)  

1997  160-170  Semi deep 

water  

Grains- long bold.  West 

Bengal  

59.  Jamini 1997  135 –150 Rainfed   Semi dwarf,grains – short bold; Yield: 50-55 q/ha.  WB  

60.  Jawahar Rice 3-45  1997  80-95  Rainfed   Grains ong bold & resistant to blast ; Yield: 25q/ha. MP 

61.  Khanika (IET-12055)  1997  75-90  Rainfed   Grains – LS.  WB  

62.  Pooja (IET-12241)  1999  140-150  Rainfed  Grains - MS, resistant to blast. AP, MP  

63.  VL.Dhan-81 (IET13792)  1999  120-130   irrigated Grains – long bold & resistant to blast.  Hills of UP  

64.  CSR-13 (IET-10348)  1999  115-130  alkaline soil  Grains - LS, resistant to blast.  HAR andUP  



65.  Vagad dhan  1999  90-105  Rianfed 

uplands 

Grain- long bold  Rajasthan  

66.  Pant shankar Dhan-1  1999  115 –120 Irrigated 

medium 

Grains – LS ; Yield: 68 q/ha. Uttar 

Pradesh  

67.  Narendra Shankar- 

Dhan-2  

1999  125 –130 Irrigated 

medium 

Grains – LS ; Yield: 62 q/ha.  Uttar 

Pradesh  

68.  CORH-2  1999  120 –125 Irrigated 

medium 

Grains – LS ; Yield: 63 q/ha. Tamil Nadu  

69.  ADTRH-1  1999  130 –135 Irrigated 

medium 

Grains-LS ; Yield: 71 q/ha.  Tamil Nadu  

70.  WGL 3962 Bhadrakali  1999  135  Irrigated 

medium 

Grains-MS,resistant to GM;suitable for late 

planting ; Yield: 55-60 q/ha.  

Andhra 

Pradesh  

71.  Gurjari  

(IET-10750)  

1999  150-160  Irrigated 

medium 

Grains - long bold & resistant to blast.  Gujarat  

72.  Lemaphou  1999  125-130  Hill rice 

irrigated 

Grains - long bold.  Manipur  

73.  Akutiphou  1999  120-130  Hill rice 

irrigated 

Grains – long bold & resistant to blast.  Manipur  



74.  ADT-43  

(IET-14879)  

1999  110  Irrigated early Dwarf (87 cm ), grains-MS,white,  moderately 

resistance to BPH ,SB & GM 0 ;Yield: 56 Q/ha.  

Tamil Nadu  

75.  TKM-11  1999  110 –120 Irrigated early Semi dwarf (90-100 cm), grains-MS, mod. resist. to 

GLH,BLB ;Yield: 40 q/ha.  

Tamil Nadu  

76.  Lalithagiri  

(IET-13198)  

1999  95  Rainfed 

upland  

Semi dwarf, grains- MB, white, resistant to blast & 

tolerant to BPH; Yield: 25-35 q/ha.  

Orissa  

77.  Uydyagiri  

(IET-12136)  

1999  95  Irrigated 

medium 

Semi dwarf, grains-MS, red; Yield: 25-35 q/ha.  Orissa  

78.  Mahanadi  

(IR- 13356)  

1999  150  Rainfed , 

lowland 

Semi dwarf,grains- MB,white; Yield: 45-65 q/ha.  Orissa  

79.  Indravati  1999  150  Rainfed ,low 

land 

Semi dwarf, grains – MB, white ;  

Yield: 45-65 q/ha.  

Orissa  

80.  Prachi  

(IET-12786)  

1999  155  Rainfed 

shallow low  

Semi dwarf, grains-MB,white,. Photosensitive; 

Yield: 45-65 q/ha.  

Orissa  

81.  Ramchandi  

(IET-13354)  

1999  155  Rainfed 

shallow low  

Semi dwarf, grains -MB,white,. photosensitive; 

Yield: 45-65 q/ha  

Orissa  

82.  Ketekijoha  

(IET-14390)  

1999  145-160  Rainfed 

shallow low  

Grains - MS, resistant to blast. Assam  



83.  Pamindra  

(IET-11875)  

1999  145-150  Rainfed 

shallow low  

Grains - MB, resistant to blast.  Assam  

84.  Golak  

(IET-11898)  

1999  150-160  Semi deep 

water  

Tall (160-170 cm),grains-long bold, golden 

;resistant to blast,RTV & BPH; Yield: 30 q/ha.  

Orissa,WB, 

Assam,Biha

r  

85.  Sudhir  

(IET-10543)  

1999  150-160  Semi deep 

water  

Tall (140-150 cm), grains-LS, resistant to blast 

BLB ,LF, WBPH & SB ; Yield: 27 q/ha.  

W Bl, 

Assam, 

Bihar,UP  

 86.  Sunil  

(IET-11896)  

1999  150-

160  

Deep water  Tall (135-145 cm), grains-LS, white, resistant to 

blast, BLB ,LF, WBPH & SB; Yield: 40 q/ha. 

West Bengal  

87.  Padmanth (IET-11876)  1999  145-

170  

Deep water  Grains-long bold.  Assam  

88.  Neeraja (IET-11865)  1999  150-

160  

Deep water  Tall (180-200 cm),grains-longbold, yellowis,AWA; 

resistant to BPH & GM; Yield: 35 q/ha.  

West Bengal  

89.  Satyaranjan  

(IET-14453)  

1999  130-

135  

Rainfed low  

land  

Tall (113 cm), grains – MS, white, resistant to 

blast, LF,GM,WBPH,BPH, Yield: 40 q/ha.  

Assam  



90.  Basundhra  

(IET 14453)  

1999  130-

135  

Rainfed low  

land  

Semi dwarf (107 cm ),grains - MS,white, resistant 

to blast, BLB,GM ,BPH, SB, LF Yield: 40 q/ha.  

Assam  

91.  Jayamati  

(IET 13253)  

1999  130-

170  

Rainfed low  

land  

Tall (130 cm ),grains-MS, white suitable for Boro, 

resistant to blast,BLB,SB & GM , Yield: 65 q/ha.  

Assam  

92.  Kharaveli  

(IET 13253)  

1999  125  Irrigated 

medium 

Semi dwarf,grains - MS ,white, tolerant to BPH;  

Yield: 35-50 q/ha.  

Orissa  

93.  Sebati  

(IET 11786)  

1999  125  Irrigated 

medium 

Semi dwarf ,grains - MS , white,resistant to blast;  

Yield: 35-50q/ha.  

Orissa  

94.  Gajapathi  

(IET 13251)  

1999  130  Irrigated 

medium 

Semi dwarf, grains - MS , white, tolerant to BPH ;  

Yield: 35-50 q/ha.  

Orissa  

95.  Konark  

(IET 1009)  

1999  125  Irrigated 

medium 

Semi dwarf, grains - MS , white, tolerant to BPH ;  

Yield: 35-50 q/ha.  

Orissa  

96.  Surendra (IET 12815)  1999  135  Irrigated  Semi dwarf, grains – MB, white, Yield: 35-50 q/ha. Orissa  

97.  Bhoi  

(IET 12443)  

1999  125  Irrigated 

medium 

Semi dwarf, grains- MB, white,. resistant to blast & 

BLB; Yield: 35-50 q/ha.  

Orissa  

 98.  Pavithra (MO-13)  1999  115-

120  

Irrigated  Grains - MB , tolerant to GM. Kerala  

99.  Panchami (MO-14)  1999  115-

120  

Irrigated  Grains - MB , tolerant to GM. Kerala  

100.  Remanica (MO-15) 1999  100- Irrigated  Grains – short bold, resistant to BPH & GM.  Kerala  



105  

101.  Uma (MO-16)  

(IET 14758)  

1999  115-

120  

Irrigated 

medium 

Grains - MB , tolerant to GM, resistant to GM & 

BPH.  

Kerala  

102.  Revathy (MO-17)  

((IET 15322)  

1999  105-

110,  

Irrigated 

medium 

Grains - MB , tolerant to BPH. Resistant to BPH.  Kerala  

103.  Karishma (MO-18)  

(IET 15095)  

1999  115-

120  

Irrigated 

medium 

Grains-MB,resistant to BPH,iron toxicity, & GM.  Kerala  

104.  Krishna Anjana (MO-

19) (IET 15096)  

1999  105-

110  

Irrigated 

medium 

Grains –MB resistant to BPH, iron toxicity.  Kerala  

105.  Vivek dhan-62  

(IET 14621)  

2000  125-

135  

Hill rice 

irrigated 

Grains – short bold, resistant to blast ,neck blast,  & 

tolerant to low temperature; Yield: 46 q/ha.  

All India  

106.  Hybrid 6201 (PA 103)  

(IET 16438)  

2000  125-

130  

Irrigated 

medium 

Grains -LS, resistant to blast, & tolerant to SB, 

BPH & LF; Yield: 62 q/ha.  

All India  

107.  Narendra Usar-3 (IET 

14657)  

2000  125-

140  

Irri. Saline, 

alkaline 

Dwarf, grains-LS , resistant to BLB ,Sh.B,Sh.R & 

BLS.  

Uttar Pradesh  

108.  Karnataka - Hill Paddy-

5 (IET 15718)  

2000  150-

155  

Upland direct  Dwarf (85-90 cm) , grains-MB , resistant to blast ; 

Yield: 35-40 q/ha.  

Karnataka  

109.  Hemavathi (DWR-

4107) (IET 13943)  

2000  160-

165  

Deep water  Semi-dwarf (100-110 cm) , MS , white, resistant to 

blast, leaf & neck blast; Yield: 45-50 q/ha.  

Karnataka  



 110.  Sravani  

(IET 14876)  

2000  115-120 Irrigated Dwarf (80-85 cm) , grains-LS , white; resistant to 

blast, tolerant to BLB, Yield: 60 q/ha.  

Andhra Pradesh  

111.  Somasila  (IET 

13932)  

2000  90  Rainfed 

upland  

Dwarf (80-85 cm),grains-MS, white, AWA, 

resistant to blast, tolerant to BLB  Yield: 60 q/ha.  

Andhra Pradesh  

112.  Swathi  (IET 11582)  2000  120-125 Rainfed  low 

land 

Dwarf (8-85 cm), grains- LS, white,AWA, resistant 

to blast, Yield: 60 q/ha.  

Andhra Pradesh  

113.  Vedagiri  

(IET 14328)  

2000  150-155 Rainfed low 

land 

Semi dwarf (107 cm),grains -MS, tolerant to 

SB,GM & RTV; resistant to blast ; Yield: 60 q/ha.  

Andhra Pradesh  

114.  Maruteru Sannalu  

 (IET 14348)  

2000  150-165 Rainfed 

upland  

Dwarf (90-95cm),grains-MS, white, AWA, 

susceptible to blast & SB ; Yield: 20-30 q/ha.  

Andhra Pradesh  

115.  Cottondora Sannalu  

 (IET 15644)  

2000  120  Irrigated 

medium land 

Semi-dwarf (108 cm) , grains – LS ,white ,AWA, 

resistant to blast; Yield: 74 q/ha.  

Andhra Pradesh  

116.  Bharani ) (IET 

12630)  

2000  120-125 Irrigated 

medium land 

Dwarf (70-75 cm),grains-LS, white,AWA, resistant 

to Helminthosporium & RTV  Yield: 60 q/ha.  

Andhra Pradesh  

117.  Deepti  (IET 8100)  2000  150  Irrigated 

medium land 

Semi-dwarf (110 cm) ,grains- MS, white ,AWA, 

tolerant to BPH; Yield: 55-60q/ha.  

Andhra Pradesh  

118.  Srikakulam Sannalu  

 (IET 16023)  

2000  155-160 Rainfed low 

land 

Semi-dwarf (110-120 cm), grains-LS ,white , AWA 

; resistant to blast, GM & SB ; Yield: 55-63 q/ha.  

Andhra Pradesh  

 119.  Vasundhara (IET 

16085)  

2000  130-135 Rainfed low 

land 

Semi dwarf (100-105), grains-LS,resistant to Plant 

hopper & GM ; Yield: 55-60 q/ha.  

Andhra Pradesh  



120.  Early Samba 

(RNRM-7) (IET 

15845)  

2000  130-135 Irrigated 

medium land 

Dwarf (80-90 cm ),grains-MS,white ,tolerant to SB 

; Yield: 60-65q/ha.  

Andhra Pradesh  

121.  Surya  

(BPT-4358)  

2000  145  Irrigated Semi-dwarf (100 cm),grains - LS, white tolerant to 

BPH & WBPH ; Yield: 60 q/ha.  

Andhra Pradesh  

122.  CO-47  

(IET-14298)  

2000  110-115 Irrigated 

medium land 

Dwarf (80-92cm), grains-MS, resistant to blast, 

moderately susceptible to all hoppers.  

Tamil Nadu  

123.  Subramaniya 

Bharathi  

(PY-6) (IET 14728)  

2000  135-140 Irrigated 

medium land 

Tall (120 cm), grains - MS, white, AWA, resistant 

to blast & GM ; Yield: 55 q/ha.  

Pondicherry  

124.  Bhagirathi 

(IET11272)  

2000  150-160 Semi deep 

water  

Tall (170-180 cm ),grains- short bold ,tolernt to 

Sh.B & SB ; Yield: 46 q/ha.  

West Bengal  

125.  Mahananda  

(IET 11910)  

2000  155-160 Semi deep 

water  

Tall (140-145 cm),-short bold ,white , resistant to 

blast ,  BS , BLB & LF ,Yield: 25-30 q/ha.  

West Bengal  

126.  Sashi  

(IET-14105)  

2000  140-145 Rainfed  low 

land 

Semi dwarf (115 cm) , grains –LS , resistant to 

blast ,Sh.B ,Sh.R ,BPH & BLB ; Yield: 45 q/ha.  

West Bengal  

127.  Satabdi  

(IET-4786)  

2000  112-115 Irrigated 

medium land 

Semi dwarf , grains- LS, white, resistant to Sh.B, 

BB & Sh.R ; Yield: 35-56 q/ha.  

West Bengal  

128.  PNR-519  2000  85-115  Irrigated 

upland  

Semi-dwarf (100 cm) ,grains-LS, brown, resistant 

to blast , BS, SB, GM, LF & WM ; Yield: 55 q/ha.  

West Bengal  



129.  Sahyadri  2000  120-130 Irrigated 

medium land 

Semi dwarf (115-120 cm) ,grains-LS, white 

,resistant to blast ,& SB ; Yield: 60-65 q/ha.  

Maharashtra  

 130.  ADT-44  

(IET 14099)  

2000  150-160 Irrigated Semi dwarf ( 112 cm), -short bold ,white , AWP, 

resistant to blast, SB ,BS & LF; Yield: 62 q/ha. 

Tamil Nadu  

131.  Parag-401  

(PBNR-90-3-401)  

2000  110-112 Upland 

Irrigated 

Dwarf (68-72 cm), grains-LS, white ,resistant to 

neck blast ,SB & LF ; Yield: 36 q/ha.  

Maharashtra  

132.  Anjali  

(IET-16430)  

2002  90-95  Rainfed direct 

seeded  

Semi dwarf (85-100 cm), grains -short bold, white ,  

resistant to BS,  blast.  Yield: 20-30 q/ha.  

Bihar Orissa, 

Assam  

133.  Karnataka Rice 

Hybrid-2  (KRH –2)  

2002  125-130 Irrigated 

timely sown  

Semi dwarf (102 cm), grains-LS, white , tolerant to 

LB, BS, & other diseases ; Yield: 75-85 q/ha.  

All India  

134.  KAUA 4-4-2 

(HARSHA)  

2002  NA  Rainfed low 

lands/ uplands

Dwarf (86cm) , grains-long bold , red , resistant to 

WBPH, LF, SB & Yield : 45-50q/ha.  

Kerala  

135.  2002  155  Water logged 

situation 

Grains – MS, white ;  

Yield : 45-50 q/ha.  

136.  Mugad Sugandha-1 

(IET-13549)  

2002  130-135 Rainfed 

transplant-ing 

Dwarf (65 cm) grains – LS, moderate resistant to 

blast , moderate tolerant to LR ; Yield : 32-35 q/ha. 

Karnataka  

137.  KAUM 57-18-1-

1(K18)  

(IET 15096)  

2002  Early, 

irrigated 

Irrigated Dwarf (85-90 cm),  grain – medium bold, red , 

resistant to BPH & GM ; Yield : 50-55q/ha.  

Kerala  



138.  RM-1  

(IET-14083 )  

2002  NA  NA  Tall (123 cm), grains- SB, moderately resistant to 

SB  , Yield : 50-55 q/ha.  

Kerala  

 

139.  KAU – 87117 

(Karuna)  

2002  150-160 Wet land Tall (147 cm), grains – LB, red , moderately 

resistant to Sh.B, and blast , SB ; Yield: 45-50q./ha. 

Kerala  

140.  Deepthi  

(WND-III)  

2002  150-160 130-135 Tall (123 cm), grain – LS, red, medium duration, 

resistant to Udbatta ; Yield : 40 q/ha.  

Kerala  

141.  KAUM – 57- 9-1-

1(K16)  

2002  NA  Irrigated Semi dwarf (90-95 cm.), grains– medium bold, red, 

resistant to BPH, Yield : 50-55 q/ha.  

Kerala  

142.  KAUM – 45- 20-1  

(IET-15322)  

2002  Short 

duration 

Irrigated Dwarf (90-93 cm.), grains –medium bold, red , 

resistant to BPH, Yield : 50-55 q/ha.  

Kerala  

143.  KAUM – 42-6-3 

(IET-14758)  

2002  Medium 

duration 

Irrigated Dwarf (90-93 cm), grain-MB, red, resistant to GM 

and BPH, Yield : 65-70 q/ha.  

Kerala  

144.  KAUM- 20-19-4 

(IET-13981)  

2002  Early  Irrigated Dwarf (90-93 cm), grains- MB, red, resistant to 

BPH, tolerant to Sh.B. & Sh.R.; Yield: 55-60 q./ha. 

Kerala  

145.  KAUM –61-6-1-1-

2  

(IET-14260)  

2002  Medium Irrigated Semi dwarf (90-95 cm), grain medium bold, red, 

resistant to GM & BPH, Yield: 60-70 q/ha.  

Kerala  

146.  KAUM-59-29-2-1-

2  

2002  Medium Irrigated &   

GM areas  

Semi dwarf (90 -95 cm), grains-MB, red, resistant 

to GM & BPH, Yield ; 60-70 q/ha.  

Kerala  



(IET-13983)  

147.  Makaram  

(KTR-2)  

2002  160-175 Irrigated Semi dwarf (111 cm), grain- MB, red, no major 

diseases & pests; Yield : 52 q/ha.  

Kerala  

 148.  KAUM- 4-2 

(Harsha)  

2002  Early  Rainfed 

lowlands   

Dwarf (86 cm), grains - LB, white, resistant to 

WBPH and LF, Yield : 45-50q/ha.  

Kerala  

149.  Kumbhan (KTR-3)  2002  165-178 NA  Semi dwarf (95 cm), grain – MB, red, tolerant to 

lodging , Yield : 47 q/ha.  

Kerala  

150.  Sarala CR-260-77  

(IET-10279)  

2002  150  Water lodging Grains -MB, white , no insect pest ; Yield : 45-50 

q/ha.  

Orissa  

151.  Vandana /  

RR-167-982  

2002  Early  Rainfed 

upland  

Tall (95-155 cm), grains– long bold, white, 

resistant to termite & SB , blast Yield: 25-30q/ha.  

Orissa  

152.  Jagabandhu  2002  150  Deep water Semi dwarf (103 cm), grains-MB, white, 

moderately resistant to lodging, shattering ,  

Orissa  

153  Dhanrasi  

(IET 15358)  

2002  Late 

duration 

Rainfed 

shallow low 

land condition 

Semi dwarf; Grain- SB; resistant to blast, neck 

blast,  Yield : 50-65 Q/ha  

Karnataka,  

MH,TN,AP 

155  Shah Sarang-1  

(RCPL 1-87-8)  

2002  Medium 

in kharif  

Rainfed  

low land  

 

Semi dwarf (95cm); Grain – SB; resistant to blast 

and S B; Yield: 40-42 q/ha  

Meghalaya  



156  Lum Pnah-1  

(RCPL 1-87-4)  

2002  Medium 

in kharif 

Rainfed  

low land  

Semi-dwarf (80-85cm); Grain - S B, moderately 

resistant to blast and SB; Yield : 40-42 q/ha  

Meghalaya  

157  Bha Lum-1  

(RCPL-1-27)  

2002  Medium Rainfed 

upland  

Intermediate (105-115 cm); Grain: LB, highly 

resistant to blast, Yield : 35-38 q/ha  

Meghalaya  

158  Bha Lum-2  

(RCPL- 1-29)  

2002  Medium Rainfed  

Upland  

Intermediate (100-110 cm); Grain LB, highly 

resistant to blast, Yield : 30-35 q/ha  

Meghalaya  

159  GR-8  2002  Extra  

early  

 

Rainfed 

upland 

(Drilled)  

Semi tall; Grain: Very Coarse, Yield : 10-15q/ha  Gujarat  

160  Dandi  

(IET 14906)  

2002  Mid  

Late  

Irrigated  Tall; Grain - Coarse and bold, resistant to BLB, BL, 

S.B.,WBPH, LF; Yield : 45-50 q/ha  

Gujarat  

161  Tholakari  

(MTU-1031)  

2002  Late  

(155)  

Irrigated  Semi dwarf; Grain : MS, tolerant to BLB and BPH; 

Yield : 60 q/ha  

AP 

162  Godavari (MTU-

1032)  

2002  Late  

(150)  

Irrigated  Semi dwarf ; Grain : MS, tolerant to BLB and 

BPH; Yield : 60 q/ha  

AP 

163  Shanthi  

(IET- 12884)  

2002  120-130 Limited 

irrigation  

Semi dwarf (90 cm); Grain : LS , resistant to blast, 

WBPH; Yield : 50 q/ha.  

AP 

164  JGL-1798  

(Jagtial Sannalu)  

2002  120-125 

(Kharif ) 

Irrigated areas 

of Telangana   

Semi dwarf; Grain : MS, tolerance to blast, BLB 

and Sheath blight, Yield : 51.5 q/ha .  

AP  



 

165  JGL-384 (Polasa 

Prabha)  

2002  130-135 Irrigated areas 

of Telangana   

Semi dwarf ; Grains : MS, Field tolerance to BPH, 

blast , BLB, and BPH; Yield : 54 – 62 q/ha.  

AP 

166  CSRC (S) 2-1-7  

(IET-13428)  

2003  -  Coastal Saline 

Soils  

Semi dwarf; Salt tolerant (8.0 dsm -1), resistant to 

LB, BS, BLB, , WBPH Yield : 30-40 q/ha.  

WB, Orissa,  and 

AP 

167  HPR 1156  

(IET-16007)  

2003  112 - 

127  

Rainfed upland  Semi tall; Grain : LS, resistant to blast, leaf folder 

and rice hispa;  Yield: 28.5 q/ha.  

Meghalya, HP 

168  GR-104  2003  Late  

130-140 

Irrigated  Tall; Grain : fine LS, resistant to leaf and neck 

blast ,resist. to BLB, Yield : 40-50 q/ha.  

Gujarat  

169  PNR-546 (IET-11347)  2003  90-95 

(Kharif) 

Irrigated  Semi dwarf (100 cm); Super fine, LS, aromatic, 

tolerance for BS, Blast, Yield : 38 -43 q/ha  

West Bengal  

170  Swati  

(IET-12 888)  

2003  Medium Boro cultivation Grain : Awn less, Tolerant to leaf blast & Leaf 

folder; Yield : 71 q/ha.  

Tripura  

171  Kali Khasa  2003  Medium 

128-130 

Rainfed shallow 

low land  

Semi dwarf; Grain : LS , resistant to blast, brown 

spots and sheath rot; Yield : 35 - 40 q/ha  

Tripura  

172  HKR-126  2003  Medium 

135-140 

Lows hills sub-

tropical zone  

Semi dwarf (95-98 cm) Grain : LS resistant to 

blast, stem rot;  Yield : 30 q/ha  

Himachal 

Pradesh  

173  BR-2655  2003  Late  Irrigated areas 

of south KAR 

Medium tall; Grain : MB, tolerant to blast and 

stem borer ; Yield : 65-75 q/ha  

Karnataka  



 

174  Sharavathi  

(IR 57773)  

2003  Late  Hill zone of 

Karnataka  

Tall (130-135 cm); Grain : Bold, dark brown , 

tolerance to blast disease; Yield : 50-55 q/ha.  

Karnataka  

175  SYE-2001  2003  Mid late Irrigated 

transplanted  

Dwarf; Grain : SB, mod. resist. to blast, BLB, BS, 

WBPH, BPH and GM; Yield : 45 – 50 q/ha.  

Maharashtra  

176  Jaldi Dhan-13  2003  Extra 

early  

Rainfed uplands Semi dwarf; Grain : LB, resist.to neck blast, BS., 

WBPH, BPH and GM; Yield : 60 – 72 q/ha.  

West Bengal  

177  Palghar-2  2003  Medium Medium to high 

rainfall area  

Semi dwarf; Grain: SL.,  resist. to neck blast, BS, 

SB , Yield : 30-35 q/ha.  

Maharashtra  

178  Bhudeb (CN1035-61)  

(IET 14496)  

2003  Late  Rainfed deep 

water areas  

Semi tall; Grain : LS, golden colour, resist. to 

BLB, BPH, GM; Yield : 31-41 q/ha.  

West Bengal  

179  SKL-8  

(SKL-11-28-29-55)  

2003  Late  Irrigated 

transplanted  

Dwarf, Grain : LS, resist. to GM, BPH, GLH, 

WBPH, SB LF; Yield : 40-45 q/ha.  

Maharashtra  

180  GIRI  2003  Late  Shallow water  Semi tall; Grain : LS; Yield: 45 q/ha.  West Bengal  

181  CSRC (s)  

(IET 13422) UTPALA  

2003  Medium 

140  

Rainfed 

/irrigated  

Semi tall; Grain: LS, resist. to BLB, Sheath rot, 

sheath Blight, Yield: 37- 48 q /ha.  

West Bengal  

182  SKL-8  

(SKL11-28-29-55)  

2004  145-148 Irrigated  Dwarf (95-98 cm ); Grain-LS, mod. resist. to 

blast, blight, GB,BPH, Yield: 40-50 q/ha.  

Maharashtra  

183  JR-503 (Richa)  

(IET-16782)  

2004  130  Irrigated/ Rain 

fed  

Medium height (95-100 cm); Grain- LS, resist. to 

leaf blast, Yield : 40 q/ha.  

All India  



184  Pusa Sugandh -5 (IET-

17021)  

2004  125-130 Irrigated  Semi dwarf (90-100 cm); Grain-LS; resist.to BS, 

GM (biotype-5), blast, Yield: 47.5 q/ha.  

All India  

185  Suruchi 5401 (MPH 

5401)  

2004  130-135 Irrigated  Semi dwarf (90-100 cm); Grain-MS; resistant to 

leaf blast, GM, LF and BPH; Yield: 70-80 q/ha.  

All India  

186  Sugandhamati (IET 

16775)  

2004  144  Irrigated  Semi dwarf (98 cm); Grain-LS, strong scented; 

mod. resistant to leaf blast, Yield: 43 q/ha.  

All India  

187  NDR 8002 (IET15848)  2004  135-140 Irrigated/ Rain 

fed  

Semi dwarf (105-115 cm); moderately resistant to 

blast, WBPH; Yield: 45-55 q/ha.  

MP and AP  

188  Rajendra Mahsuri-1 

(RAU 83-500)  

2004  140-150 Medium to 

shallow lowland 

Semi dwarf (100-110 cm); Grain-MS;,  mod. 

resist. to BLB,SB; Yield: 55 q/ha.  

Bihar  

189  GR-9  2004  90-100  Rainfed upland  Semi tall, grain- medium;  

Yield: 23-25 q/ha.  

Gujarat  

190  PKV Makarand (Sye-4-

32-5-8)  

2004  120-126 -  Semi dwarf (85-90 cm); Grain-MS, mild aroma,  

resist. to blast, BLB, Yield: 35-40qQ/ha.  

Maharashtra  

191  PKV-SKL-3-11-25-30-

36 (IC 400211)  

2004  126-128 Irrigated  Medium dwarf ; Grain-MS, highly resist. to blast, 

BLB,  Yield: 45-50 q/ha.  

Maharashtra  

 192  Indra Dhan-1 (IET 

15376)  

2004  130-135 Irrigated/ 

rainfed  

Semi tall (90-100cm); Grain-MS; mod. resist. to 

sheath blight, BS, resit. to GM; Yield: 36q/ha.  

Chhattisgarh  

193  PBNR 93-1 (Parbhani 

Avishkar)  

2004  100-115 Upland irrigated Semi dwarf (60-65 cm); Scented grain, resistant 

to SB, blast & LF; Yield: 34-36 q/ha.  

Maharashtra  



194  PR-118  2004  158 

(Late)  

Lowland 

irrigated  

Semi dwarf (140 cm); Grain-MS, res./mod. resist. 

to Patho types of Xanthomonas  Yield: 69-72q/ha. 

Punjab  

195  Super Basmati  2004  145  Irrigated  Semi tall (113 cm); Grain-extra long slender, 

scceptible to SB, LF & WBPH; Yield: 31q/ha.  

Punjab  

197  Narendra 8002  

(NDR 8002)  

2005  135-140 Lowland  Medium dwarf (105-115); Grain- Slender,  mod. 

resit. to blast, BS, BLB, Yield: 55 q/ha.  

AP, MP & 

Chhattisgarh 

198  Pusa 1121 (Pusa 

Sugandha-4)  

2005  135-140 Irrigated saline 

soils  

Medium (97.3 cm); Grain-slender, mod. resit. to 

RTV, sheath rot, & BLB; Yield: 55-65 q/ha.  

AP and 

Kerala  

199  DRRH-2 (IET 18076)  2005  116  Irrigated  Semi dwarf ( 90 cm); Grain-slender, esit. to LF, 

neck blast and RTV,  WBPH; Yield: 54 q/ha.  

WB,TN & 

Harayana  

200  Jarava  

(IET- 15420)  

2005  116  Coastal saline 

areas  

Semi dwarf (105-110 cm); Grain SB, tolerant to 

high salinity, resit.to blast,  Yield: 33-45q/ha.  

WB, A&N , 

Pondicherry.  

201  Naina  

(CSR-36)  

(IET 17340)  

2005  105-109  Irrigated 

alkaline area  

Semi dwarf (95-105 cm); Grain – LS, tolerant to 

alkalinity, resit. to blast, BLB, Yield: 39 q/ha.  

Haryana and 

Pondicherry  

202  Birsamati  2005  130  Rainfed/ 

Irrigated  

Semi dwarf (95-100 cm); Slender, resistant to 

blast, BLB,BS & SB; Yield: 40-45q/ha.  

Jharkhand  

203  Birsa Vikas Dhan - 110  2005  95  Rainfed upland  Medium tall (90-95 cm); Grain- LS, mod. resist. 

to blast,BLB,BS, and GB; Yield: 30-35 q/ha.  

Jharkhand  



204  Birsa Vikas Dhan - 109  2005  85-90  Rainfed upland  Medium tall (90-95 cm); Grain- LS, mod. resist. 

to blast, BLB, BS, borer and GB.  

Jharkhand  

205  Hazari Dhan  2005  115-120  Rainfed  Semi dwarf; Grain- LS, highly resist. to blast 

BLB, SB, WBPH & GB ; Yield: 35-40 q/ha.  

Jharkhand  

206  Sada bahar  2005  100-105  Rainfed uplant  Grain LB, resistant to blast, BLB, brown spot & 

SB; Yield: 30-35 q/ha.  

Jharkhand  

207  ADT(R) 46  2005  135  Irrigated  Semi dwarf; Grain- LS, resist. To SB and LF; 

Yield: 62 q/ha.  

Tamil Nadu  

208  TKM (R) 12  2005  Early  Upland  Semi tall (95-105 cm); Grain- MS, mod. resist. to 

SB, LF, blast and BS; Yield: 30 q/ha.  

Tamil Nadu  

209  PMK (R) 3  2005  Early  Rainfed/ 

Semidry  

Grain-LB, tolerant to LS, LB, sheath rot, resist to 

WBPH, tolerant to LF, SB; Yield: 25-40 q/ha.  

Tamil Nadu  

210  Malviya Basmati-1 

(HUBR 2-1)  

2005  125-130  Irrigated  Semi dwarf (100 cm); tolerant to BLB, blast and 

SB; Yield: 40-45 q/ha.  

Uttar Pradesh 

211  Malviya Dhan-3022  

(HUR 3022)  

2005  105  Irrigated/ 

Rainfed  

Semi dwarf (100 cm); Grain -LS, fine, tolerant to 

BLB, SB, neck blast; Yield: 50-55q/ha.  

Uttar Pradesh 

212  Malviya Dhan-2  

(HUR 3022)  

2005  100-105  Irrigated/ 

Rainfed  

Semi dwarf (100 cm); Grain-LS, fine tolerant to 

BLB, SB, resit. to leafblast; Yield: 50-55 q/ha.  

Uttar Pradesh 

213  HKR-47  2005  135  Irrigated  Semi dwarf (116 cm); Grain-LS; Yield: 80 Q/ha.  Haryana  



214  JR-201 (Rashmi)  2005  95  Irrigated  Dwarf , Grain- LS, resistant to blast sheath rot , 

GM-1, SB, & WBPH; Yield: 30 q/ha.  

Madhya 

Pradesh 

215  VTL-6  2005  105-110  Costal Saline 

area  

Semi tall (115-120 cm), Grain -medium, tolerant 

to salinity,  water stagnation:, Yield : 35-45q/ha.  

Kerala  

216  Salimar Rice-1  2005  Medium  High altitude  Resistant to Blast;  Yield: 60 q/ha.  Jammu & 

Kashmir  

217  Kohsaar  2005  Early  Irrigated High 

altitude  

Cold tolerant disease, Moderately resistant to 

blast; Yield: 40 q/ha.  

Jammu & 

Kashmir  

218  Ehnghat-1  2005  Early  -  Semi dwarf (85-90 cm) grain LS, moderately 

resistant to leaf blast & bacterial blight.  

Maharashtra  

219  Birsa Dhan-108  2006  70 (Extra 

early)  

RainfedUpland  Plant height – 115-120 cm; Grains: MB; resistant 

to blast, SB and GB, Yield: 50-52 q/ha  

Jharkhand  

220  Bhutnath (CSRC (S) 5-

2-2-5)  

2006  108 

Medium  

Coastal rainfed 

areas  

Plant height – 112 cm; Grains: LS, awn absent, 

moderately resistant toblast,  Yield : 40 q/ha  

All India  

221  KHP-9  2006  165-170 

Long   

Low lands of 

hill zone  

Plant height – 115-120 cm; Grains: MB; tolerant 

to blast disease; Yield: 50-52 q/ha  

Karnataka  

222  Tunga  

(IET-13901)  

2006  150-155  Mid lands of 

hill zone  

Plant height – 90-100 cm; Grains: LS; tolerant to 

blast and BLB; Yield: 50-52 q/ha  

Karnataka  

223  Barani Deep (NDR 

1025-2) (IET-13194)  

2006  95-100  Rainfed upland/ 

irrigated  

Plant height –75-85 cm; tolerant to BLB , Sh. R. 

,LF , mod. rest. to sh.B; Yield: 30-40 q/ha  

Uttar Pradesh 



224  Jogesh  

(OR-1519-2) 

2006  89  

( Early)  

Rainfed / 

irrigated  

Plant height –92 cm; resistant to BS ,neck blast, 

mod. rest. to blast and Sh.B Yield: 30-40 q/ha  

Orissa  

225  Sidhanta (ORS 102-4) 

(IET-15296)  

2006  96  

( Early)  

Rainfed / 

irrigated  

Plant height –103 cm; Grains: SB; resistant to BS 

,neck blast, Yield: 34.32 q/ha  

Orissa  

226  Varshadhan (CRLC-

899) (IET-15296)  

2006  155-160  Low land   Plant height –150 cm; Grains: LB; mod. resistant 

to neck blast, BLB, and Sh.R; Yield: 35-40 q/ha  

Orissa  

227  Uphar 9OR 1234-12-1)  

(IET 17318)  

2006  162 

(Late )  

Shallow & 

semi-deep water 

Plant height –124 cm; Grains: SB; resistant to Sh 

B, BLB,RTV and Sh R; Yield: 35-84 q/ha  

Orissa  

228  Pratikshya (ORS 201-

5) (IET-15191)  

2006  142  

(Mid Late  

Irrigated/ 

Rainfed  

Plant height –105 cm; Grains: MS; mod. resistant 

to BS, LF and WBPH, Yield: 40-45 q/ha  

Orissa  

229  Ajay  

(CRHR-7) (Hybrid)  

2006  125-130  Irrigated  Plant height –107 cm; Grains: LS; resistant to 

blast and WBPH , Yield: 60-65 q/ha  

Orissa  

230`  Ketekijoha  2006  140-145  Rainfed 

lowland  

Height –130 cm; Grains: MS; mod. resistant to 

Sh.B, SB, GM and BLB; Yield: 35-40 q/ha  

Orissa  

231  Rajalaxmi (CRHR-5)  

(Hybrid)  

2006  125-130  Irrigated  Height –105 cm;  LS; tolerance to blast & BB, 

SB, BPH/ WBPH and GM; Yield: 55-60 q/ha  

Orissa  

232  Naveen (CR-749-20-2)  

(IET-14461)  

2006  115-130  Rainfed upland, 

irrigated  

Height –105 cm; Grains: MB; resistance to blast 

Sh.B, BS and SB.; Yield: 50-60 q/ha  

Orissa  

233  Geetanjali (CRM-2007-

1) (IET-17276)  

2006  130-135  Medium land 

and irrigated  

Height –110-115 cm, Grains: LS; resistance to 

neck blast, GM; Yield: 50-60 q/ha  

Orissa  



234  JKRH-401  

(JKRH-2000)  

2006  140  Irrigated  Height –115 cm, semi-tall; Grains: LB; mod. 

resistance to neck blast, BS, Yield: 62 q/ha  

Bihar, Orissa 

and WB  

235  Shusk Samrat  

(NDR 1045-2)   

2006  100-105 

(Early)  

Upland,  mod. 

drought tolerant 

Height –95-100 cm, Grains: LB; mod. resistance 

to BS, Sh. B, Sh.R, Yield: 30-35 q/ha  

Bihar, Orissa 

and UP  

236  Virender  

(IET-17901)  

  

2006  90-95  

( Early)  

Upland  tolerant 

to drought  

Height –85-100 cm, Grains: SB; mod. resistance 

to BS, Sh. R, Yield: 25-30 q/ha  

Orissa, 

Gujarat  

237  VL Dhan-86 (VL97-

3861) (IET-16863)  

2006  90-95  

( Early)  

Irrigated  Height –112 cm, Grains: MB; resistance to leaf 

and neck blast, Yield: 50 q/ha  

HP,  

Uttrakhand  

 238  Shivam (IET- 17868) 

(RR-272-829)  

2006  115-125  Irrigated  Height 95–110 cm, Grains: SB; resistant to blast,  

mod. resistant to BS, Sh.R;  Yield: 45-50 q/ha  

UP Bihar, 

and Assam  

239  Haryana Shankar 

Dhan-1 (HKRH-1)  

2006  139  Irrigated  Height 122 cm, Grains: LS; mod. resistant to 

blast, BS, WBPH, SB & LF, Yield: 80-82 q/ha  

Haryana  

240  VL Dhan 209  2006  160-165  Rainfed upland  Height 110-115 cm, Grains: MB; resistance to 

leaf blast, SB neck blast & LF, Yield: 55-60 q/ha  

Uttarakhand  

241  VL Dhan 65  2006  130-135 

(Medium) 

Irrigated  Height 125-130 cm, Grains: LS; resistance to leaf 

blast, neck blast, BLS , Yield: 53 q/ha  

Hilly areas of 

Uttarakhand  

242  Sahyadri-2  

(IET-17661) Hybrid  

2006  115-120  Irrigated  Height 105-110 cm, Grains: LS; resistant to blast, 

BLB, false smut, TRV, Sh.R, BS, Yield: 70 q/ha  

Maharashtra  



243  Sahyadri-3 (KJTRH-

12) (IET-18829)  

2006  125-130  Irrigated  Height 115-120 cm, Grains: LS; resistant to blast, 

BLB, BS, Sh.B and Sh.R;  Yield: 65-75 q/ha  

Maharashtra  

244  Bhogavari  2007  110-115  Irrigated  Height 85-90 cm, resistant to blast, mod. resistant 

to leaf scald, SB; Yield: 35-40 q/ha  

 Maharashtra  

245  Samaleshwari  

(IET-17455,  

2007  105-112  Rainfed uplands Height 85-90 cm,Grains: MS; resistant to GM 

biotype 1,  BS and neck blast; Yield: 32 q/ha  

Chhattisgarh  

246  Chandrahasini (IET 

16800, R 979-1528-2-1  

2007  120-125  Rainfed uplands Height 85-90 cm,  Grains: MS; mod. resistant to 

neck blast, BS ,Sh.R, BPH, LF, Yield: 46q/ha  

Chhattisgarh  

247  Jaldubi (IET 17153, 

AR 1023)  

2007  130-140   Direct seeded 

rainfed  

Height 140-150 cm,Grains: medium fine; 

resistant to blast,  Yield: 53.0 q/ha  

Chhattisgarh, 

MP 

248  Indira Sona  2007  Medium  Irrigated  Height 110-115 cm,  Grains: medium fine; 

tolerant to blast, Yield: 60-65 q/ha  

Chhattisgarh  

249  Pardhiva (NLR 33892)  2007  Late   Irrigated  Height 110-135 cm, resistant to blast   

Yield: 60-65 q/ha  

Andhra 

Pradesh  

250  Indra (MTU 1061)  2007  Late  Irrigated  Height 115 cm, Grains: MS; tolerant to BPH, 

BLB and GM biotype 1; Yield: 48-50q/ha  

Andhra 

Pradesh  

251  Sree Kurma  2007  150-155 

(Late)  

Rainfed 

lowland  

Height 105-110 cm, Grains: MS; high tolerance 

to GM biotype 4, Yield: 43-52 q/ha  

Andhra 

Pradesh  

252  Warangal Sannalu 

(WGL32100)  

2007  Medium  Irrigated  Plant height 105-110 cm, semi-dwarf; Grains: 

MS;  Yield: 65-70 q/ha  

AP, Bihar, 

Orissa  



253  Phule Radha  2007  110-115 

Early  

Irrigated  Height 90-95 cm, Grains: short slender; resistant 

to BLB, blast and scald;  Yield: 35-40 q/ha  

Maharashtra  

254  JRH-5 (Hybrid)  2007  105-108  Irrigated/ 

rainfed  

Height 110-115 cm,Grains: LS;  low incidence of 

BLB,  Yield: 60-80 q/ha  

Madhya 

Pradesh 

255  JRH-4 (Hybrid)  2007  105-108  Irrigated/ 

rainfed  

Height 110-115 cm, ; Grains: LB; susceptible to 

false smut,   Yield: 60-80 q/ha  

Madhya 

Pradesh 

256  ADT(R) 47  2007  Early  Irrigated  Plant height 80-100 cm, semi-dwarf; Grains: MS; 

Yield: 61.57 q/ha  

Tamil Nadu  

257  TPS (R) 4  2007  95 (Early) Irrigated  Height 90 cm, Grains: MB; tolerant to blast, BS, 

Sh.B, SB, LF, BPH and GLH; Yield:.59-70 q/ha  

All India  

258  RMD (R) 1  2007  100-105  Rainfed  Height 95-100 cm,  Grains:LB; tolerant to BLB 

and Sh.R, resistant to SB and LF; Yield:.42 q/ha  

All India  

259  CORH -3  2007  115-120  Irrigated  Height 96cm, Grains: MS; tolerant to RTD, blast, 

WBPH, BPH, GLH; Yield:.65 q/ha  

All India  

260  Rajendra Sweta  2007  135-140  Irrigated  Grain : fine  

Yield : 45 q/ha  

Bihar  

261  Rajendra Suwasini  2007  120-122  -  Grain : medium slender, good aroma  

Yield : 50 q/ha  

Bihar  

262  Rajendra Mahsuri  2007  150-155  Lowland  Grain : medium slender, tolerant to Sh.B & 

bacterial blight, Yield : 50-60 q/ha  

Bihar  



263  Rajendra Kasturi  2007  120  -  Grain :short fine, good aroma  

Yield : 45-50 q/ha  

Bihar  



 

            

                                            Table2. High yielding rice varieties developed at CRRI for upland ecosystem 

 

Sl. No. Variety  Year of release  Released by  Total duration (days)  Yield potential 

(t/ha)  

1. Bala 1970  CVRC 105  -  

2. Sattari 1980  Orissa/ CVRC 80  3.0  

3. Kalinga III 1983  Orissa 80  3.5  

4. Neela 1985  Orissa 90  4.0  

5. Annada 1987  CVRC/Goa/ Orissa 110  5.0  

6. Heera 1988/ 1991  Orissa/ CVRC 68  3.0  

7. Kalyani-II 1988  Orissa 62  2.5-3.0  

8. Tara 1988  Orissa 100  4.5  

9. Vanaprabha 1988  Orissa 90  3.0  

10. Sneha 1992  Orissa 70  3.5  

11. Vandana 1992  Bihar 95  3.5  

12. Dhala Heera 1996  Orissa 80  3.5  



13. Anjali 2003 Jharkhand/CVRC 90 3.5 

14. Sadabahar 2003 Jharkhand 105 3.5 

15. Hazaridhan 2003 Jharkhand 120 5.0 

16. Virendra 2006 Jharkhand 90 4.5 

 

For Irrigated Ecosystem 

 

Sl. No. Variety  Year of 

release  

Released by  Total duration 

(days)  

Yield potential (t/ha) 

1. Padma 1968  CVRC 120  -  

2. Kiron 1970  Bihar/W.B. 110  4.0  

3. Krishna 1970  CVRC 125  -  

4. Ratna 1970  CVRC 125  5.0  

5. Vijaya 1970  CVRC 135  -  

6. Saket-4 1971  UP 115  4.0  

7. Jayanti 1973  CVRC 135  4.0  

8. Kalinga-I 1973  Orissa 105  4.0  

9. Kalinga-II 1973  Orissa 100  4.0  



10. Shakti 1973  Orissa 135  5.0  

11. Supriya 1973  Orissa 125  4.0  

12. Vani 1975  CVRC 125  -  

13. Naikichili 1977  Tamilnadu 120  4.0  

14. Indira 1980  Orissa 125  4.0  

15. Pallavi 1980  Orissa 125  4.0  

16. Narendra Dhan-1 1981  UP 150  4.0  

17. Khitish 1982 West Bengal 125 7.0 

18. CR 138-928 1983 Gujrat 120  4.0  

19. Sarasa 1985  Orissa 120  5.0  

20. Udaya 1985  Orissa 135  5.5  

21. Kshira 1988  Orissa 135  4.5  

22. Shaktiman 1990  CVRC 120  5.0  

23. Tapaswini 1996  Orissa 135  5.5  

24. Radhi 1996  Orissa 120  4.5  

25. Satabdi 2000 West Bengal 120 8.0 

26. Naveen 2005 Orissa 120 5.0 



27. Geetanjali 

(Aromatic) 

2005 SVRC 135 5.0 

28. Rajalaxmi (Hybrid) 2005 SVRC 135 7.0 

29. Ajay (Hybrid) 2005 SVRC 135 7.5 

30. Abhishek 2006 Jharkhand 120 5.0 

31. Chandrama 2007 Assam 125 5.0 

32. Satya Krishna 2008 Orissa 135 5.5-6.0 

33. Chandan 2008 Orissa 125 5.5-6.0 

 

                For Shallow Rainfed Lowland Ecosystem  

 

Sl. No. Variety  Year of release Released by  Total duration 

(days)  

Yield potential (t/ha) 

1. Anamika 1979  CVRC/TN 1945  -  

2. Ramakrishna 1980  Orissa 130  4.0  

3. Samalei 1980  Orissa 150  4.5  

4. Savitri/ Ponmani 1982  CVRC/ TN 145  5.5  

5. Dharitri 1988  CVRC/Orissa 150  5.0  



6. Padmini 1988  Orissa 145  4.0  

7. CR 1002 1992  CVRC/Orissa 145  4.5-5.0  

8. Seema 1992  Orissa 150  4.5-5.0  

9. Pooja 1990  CVRC 150  5.0  

10. Ketekijoha 

(Aromatic) 

2005 SVRC 145 3.5 

11. Nua Kalajeera 2008 Orissa 145-150 3.0 

12. Nua Dhusara 2008 Orissa 145-150 3.0 

 

                  For Medium Deep Waterlogged Ecosystem 

 

Sl. No. Variety  Year of release  Released by  Duration (days)  Yield potential(t/ha)  

1. Utkal Prabha 1983  Orissa 155  4.0  

2. CR 1014 1988  Orissa 160  4.0  

3. Gayatri 1988  Orissa 160  5.0  

4. Kalasree 1988  Oriss 160  4.0  

5. Moti 1988  Orissa 145  5.0  

6. Panidhan 1988  Orissa 180  4.0  



7. Tulasi 1988  Orissa 170  5.0  

8. Sarala 2000 Orissa PS 4.0 

9. Durga 2000 BVRC PS 4.5 

10. Varshadhan 2005 Orissa PS 3.5 

11. Hanseswari  2008 Orissa PS > 160 2.5-5.0 

                        

                    For Coastal Saline Ecosystem 

 

Sl. No. Variety  Year of release Released by  Total duration 

(days)  

Yield potential (t/ha)  

1. Lunisree 1992  Orissa/CVRC 145  4.5  

2. Sonamani 1996  Orissa 155  5.0  

 

 

 



Table 3. Recommended Rice varieties for different agro climatic zones of Karnataka 

Variety  Suitable 

Zones  

Duration Special Features 

Jaya  1,2,3,8,9  140-150  Dwarf (82 cm), grains: long bold, white, resistant to 

blast, Yield: 50-60 q/ha.  

Rasi  1,2,8  125-130  Suitable for rain fed upland condition, medium 

bold, white, resistant to blast, yield: 56 q/ha.  

Vani  1,2,3  140-145  - 

Sona  1,2,3,  140-145  - 

Prakash  1,2,3  140-145  Resistant to green leaf hopper stem borer, bacterial 

leaf blight. Yield:  40 – 50q/ha  

IR - 20  1,2,3  130-145  Semi dwarf (100 cm), grains-slender, moderately 

resistant to BLB, GLH, Yield: 50-55q/ha.  

Puspha  1,2,3  125-135  Medium duration, high yielding variety with long 

slender grain.  

Madhu  1,2,3  120-125  Tolerant to cold. Grains- medium slender. Suitable 

for summer planting. Yield: 55-60 q/ha  

Mangala  1,2,3,8,9  105-130  High yielding, short duration variety, tolerant to 

cold.  

Mandya Rani  1,2,3,8  130-135  It is a semi-dwarf, high tillering, short duration 

variety. It has super fine grain.  

Karna  1,2,3,8,9  130-135  It is suited for Cauvery basin. Tolerant to pests 

Yield : 42 q/ha.  

Avinash/Gama -318 3,8  135-145  - 

MTU1001/Vijetha  8  130-135  Semi-dwarf (115 cm), grains: Medium slender 

tolerant to BPH & blast; Yield: 97 q/ha.  

Pragathi  1,2,3  130-135  A semi-dwarf rice culture of IR-20. White 



kernelled. Best for Kharif and summer plantings. 

Mandya Vijaya  8  140-145  Rainfed Shallow Low Land rice with Tall nature, 

grains are medium slender; Yield: 55-60 q/ha.  

Jothi  8  125-130  Dwarf, grains: long bold, red, resistant to blast, 

moderately susceptible to BPH, Yield: 28 q/ha  

Amrut  8  105-110  Suitable for Rain fed Uplands and grains;long bold. 

Abilash  8,9  155-165  Semi dwarf (105-110 cm), grains: coarse bold; 

Yield: 35-40 q/ha.  

Intan  8,9  160-170  Resistant to blast disease, suitable for hilly areas of 

the State  

Hemavathi  9  160-170  For low lands of Hill Zone Tolerant to Leaf and 

neck blast. Yield : 24.2 q/ha  

IET 7191  9  150-155  Tolerant to blast and suitable for Upland, Midland 

and hill zone. Yield: 35-45 q/ha  

Mahaveer  10  110-115  For gall midge endemic areas of South Canara and 

North Canara in kharif season. Yield: 30 q/ha.  

Shakthi  10  120-125  A dwarf variety with semi compact habit.  

Resistance to gall midge and is drought tolerant  

Phalguna  10  135-140  A semi-dwarf variety with green stem and foliage.  

IET - 7564  8  100-105  Suitable for rain fed uplands and grains long 

slender  

IET - 13549  8  130-135  - 

Karnataka Rice 

Hybrid-2 (KRH-2)  

All zones  125-130  Semi-dwarf (102 cm), grains: long slender, white, 

tolerant to leaf blight, Yield: 75-85 q/ha.  

 Following are ten agro-climatic zones in Karnataka formed taking into consideration of 

rainfall pattern-quantum and distribution, soil types, texture, depth and physio-chemical 

properties,  



1. North Eastern Transition Zone    2. North Eastern Dry Zone     3. Northern Dry Zone  

4. Central Dry Zone                         5. Eastern Dry Zone               6. Southern dry Zone  

7. Southern Transition Zone            8. Northern Transition Zone   9.  Hill Zone  

10. Coastal Zone 

 

Recommended varieties for different regions of Karnataka 

 
Malnad Region (Zone-9)  

Condition Varieties 
Crop period 

(days) 
Grain quality Sowing season 

Monsoon              

Low land area Intan  160-165  Medium small  June 1st week  

  Hemavathi 165-170  Medium small  June 1st week  

          

  KHP-2  145-150  Medium small  June 1st week  

  IET-7191  150-155  Bold  June 1st week  

          

Upland area  Gama-318  135-140  Bold  May 2nd week  

  Karna  140-145  Medium small  May 2nd week  

  Jaya  145-150  Bold  May 2nd week  

          

Delayed 

Monsoon  
Karna  140-145  Medium small  July 2nd week  

  IR-20  140-145  Medium small  July 2nd week  

  Mangala  125-130  Bold  July 2nd week  

          



Summer  Mangala  125-130  Medium small  Jan. 1st week  

  Madhu  130-135  Medium small  Jan. 1st week  

  IR-20  140-145  Medium small  Jan. 1st week  
 

 



 

Coastal Region 

 Condition Varieties Sowing Season
Crop growth 

period (days)
Yield q/ ha Special characters 

Hill region Mahaveer 
Within 2nd week 

of June 
110-115 35-40 Red rice 

Medium 

low land 
Shakthi 

May end to 

June end 
120-125 40-45 White rice 

  Latha 
May end to 

June end 
120-130 40-45 White rice 

  M.O-4 
May end to 

June end 
130-135 40-45 Red rice 

Low land Phalguni 

Last week May 

& 1st week of 

June 

135-140 40-50 White rice 

  Netravathi 

Last week May 

& 1st week of 

June 

135-140 40-50 White rice 

  M.O-4 

Last week May 

& 1st week of 

June 

130-135 45-50    

Rabi Mukthi October 120-125 35-40 
White rice resistant to 

blast 

  Jyothi October 100-105 30-35 Red rice 

  Shakthi October 120-125 35-40    

3rd Crop Jaya January 120-125 40-45 Bold white rice 
 

 



Agriculture Zone– III  

• In Raichur and Bellary districts paddy is grown under canal irrigation, 

• In Belgaum and Bijapur districts it is grown under tank irrigation.  

Season Varieties Duration (Days) Seed qualities 

Monsoon & 

Summer 

season  

Gama (318):Avinash  135-140  Medium  

  Jaya  140-145  Long & bold seeds  

  Van  140-145  Long slender  

  Sona  140-145  Long slender  

  Prakash  145-150  Long slender  

  IR 20  130-135  Medium slender  

  Pushpa  125-130  Long slender  

  Madhu  120-125  Medium slender  

  Pragathi  130-135  Medium slender  

  Mandya Vani  130-135  Long slender  

  KSP 39 (Karna)  130-135  Long bold  

  Sona Massuri  140-145  Long slender  

  Mysore  120-125  Long slender  

  Tellahamsa  105-115  Medium slender  

• IR 20 varieties are Resistant to plant hopper, Bacterial blight and Tango disease.  

• Long duration crop should not be sown in summer if there is no irrigation facility in May.  

• Grain drooping in Madhu variety and grain separation in Sona variety is observed.  

• Mangala variety is resistant to blast diseases.  

 

 



Sowing season 

Season Varieties Sowing time Transplanting season 

Monsoon Jaya, Sona, Vani & Prakash  June last week  Before July  

  IR-20 and Mandya Vani  Before July 15  Before July 7th  

  Madhu, Pragathi & Pushpa  Before July end Before August 20th  

  Mangala  Mid of August  Before September 7th  

Summer  

Jaya, Madhu, IR-20, Sona, 

Vani, Mangala, Pushpa, 

Mandya Vani, Pragathi and 

Prakash  

Jan last week Before February last week 

  

 

Agricultural Zone [4, 5 & 6]  

Varieties and season  

• Canal irrigated area (Zone 6 and parts of 4th zone)  

• Zone 6 include Krishnarajasagar catchment area (parts of Mandya, Mysore Districts and

zone 4 include Vanivilas and Bhadra catchment area (Hiriyur and Davangere).   

• Two crops can be taken in a year (kharif & summer crop).  

Varieties 
Duration 

(days) 

Quality of 

grain 
Sowing season 

Transplanting 

time 
Yield t/ha 

Pre-monsoon 

Jaya 140-145 Bold June Last week 
Within July 3rd 

week 
5.5 –6 

Mandya 

Vijaya 
140-145 Slender June last week 

Within July 3rd 

week 
5 – 5.5 



Prakash 140-145 Slender June last week 
Within July 3rd 

week 
5 – 5.5 

IET 8116* 135-140 
Medium 

Slender 
July 1st week By July last week 4.5 – 5 

IET 7575* 130-135 
Medium 

Slender 
By July 2nd week By August 1st week 4.5 – 5 

IR 20 130-135 
Medium 

Slender 
By July 2nd week By August 1st week 4.5 – 5 

Pushpa 120-125 Slender By July 2nd week By August 1st week 4.5 – 5 

Rasi 120-125 
Medium 

Slender 
Within July last week

By August 3rd 

week 
4 – 4.5 

KRH-1 120-125 
Medium 

Slender 
Within July last week

By August 3rd 

week 
5.5 – 6 

KRH-2 130-135 
Medium 

Slender 
By July 2nd week 

Within August 1st 

week 
5.5 – 6 

Mangala 115-120 
Medium 

Slender 
By August 2nd week 

Within September 

2nd week 
3.5 – 4 

Tank irrigated area (Zone 5 and some parts of zone 6)  

• Zone – 5 (Kolar, Tumkur and Bangalore Districts) and some regions of zone 6 use tank

irrigation. Average yield is 1.49 ton/ha.  

• Transplanting is carried when the tanks are filled with rain water in August-September.  

Varieties 
Duration 

(days) 

Quality of 

grain 
Sowing season 

Transplanting 

time 
Yield t/ha 

Pushpa 130-135 
Medium 

Slender 
By July 3rd week 

Within July 3rd 

week 
4.5 – 5 

Karna 130-135 
Medium 

Slender 
By June last week By July 3rd week 4.5 – 5 

IR-20 130-135 Medium By June last week By July 3rd week 4.5 – 5 



Slender 

If Monsoon is 

delayed 
          

Rasi 120-125 
Medium 

Slender 
By July 3rd week 

By August 2nd 

week 
3.5 – 4 

Mangala 115-120 
Medium 

Slender 
By July 3rd week 

By August 2nd 

week 
3 –3.5 

Tellahamsa 120-125 
Medium 

Slender 
By July 3rd week 

By August 2nd 

week 
3 – 3.5 

Mukthi 125-130 Red rice By August 3rd week 
By September last 

week 
3 – 3.5 

Summer 

season 

varieties 

          

Rasi - - 
Within January 3rd

week 

By February 2nd 

week 
- 

Mangala - - 
Within January 3rd

week 

By February 2nd 

week 
- 

Tellahamsa - - 
Within January 3rd

week 

By February 2nd 

week 
- 

Well irrigated area (in all 3,4,5 and 6 zones)  

• Zone 5 (Kolar, Tumkur and Bangalore districts) and parts of zone 4 and 6 are grown by

well irrigation.  

Varieties 
Duration 

(days) 

Quality of 

grain 
Sowing season 

Transplanting 

time 
Yield t/ha 

Kharif 

Rasi 120-125 
Medium 

Slender 
By July 3rd week 

By August 2nd 

week 
4 –4.5 



Mangala 115-120 
Medium 

Slender 
By July 3rd week 

By August 2nd 

week 
3.5 – 4 

Tellahamsa 120-125 
Medium 

Slender 
By July 3rd week 

By August 2nd 

week 
3.5 – 4 

Summer           

Rasi - - By January 3rd week 
By February 2nd 

week 
- 

Mangala - - By January 3rd week 
By February 2nd 

week 
- 

Tellahamsa - - By January 3rd week By Feb. 2nd week - 

Saline soils area (zone 4 and some parts of zone 6)  

Varieties 
Duration 

(days) 

Quality of 

grain 
Sowing season 

Transplan

ting time 
Yield t/ha 

Monsoon 

Prakash 140-145 Slender By June last week By Mid July 4 –4.5 

Pragathi 130-135 
Medium 

Slender 
By July 2nd week 

By August 1st 

week 
3 – 3.5 

IR 30 864 130-135 
Medium 

Slender 
-"- -"- 3.5 – 4 

Tellahamsa 120-125 
Medium 

Slender 
By July last week 

By August 3rd 

week 
3 – 3.5 

Mangala - - - - - 

Summer           

Rasi 120-125 
Medium 

Slender 
By Jan. 3rd Week Be Feb. 2nd week 3.5 – 4 

Mangala 115-120 
Medium 

Slender 
By Jan. 3rd Week Be Feb. 2nd week 3 – 3.5 

 



Rice verities released for Northern Karnataka and their characters  (UAS, Dharwad).  

 

Varieties Zone Sowing time Duration (days) and 

characteristics  

Kharif – Irrigated    

Jaya 
1,2,3,8 & 9 Before June  

140-150, long and bold 

seed 

Rasi 
1,2 & 8 -do- 

125-130, Suitable for drill 

sown conditions also. 

Vani 
1,2 & 3 -do- 

140-145, long and small 

seed 

Sona 
1,2 & 3 -do- 

140-145, long and small 

seed 

Prakash 
1,2 & 3 -do- 

145-150, long and small 

seed 

IR-20 
1,2 & 3 Before 15th July 

130-145, Medium and 

small seed 

Puspa 
1,2 & 3 -do- 

125-135, long and small 

seed 

Madhu 
1,2 & 3 -do- 

120-125, Medium and 

small seed 

Mangala 
1,2, 3, 8 & 9 Mid of August 

105-130, Medium and 

small seed 

JPT-5204 
1,2 & 3 Up to June end 

140-150, Medium and 

small seed 

Mandya Vani 
1,2, 3 & 8 Up to 15th July 

130-135, long and small 

seed 

Karna (KMP – 39) 
1,2, 3, 8 & 9 Up to 15th July 

130-135, Medium and 

bold seed 

JEB – 24 1 & 2 August 165-175, Suitable for seed 



drill sown 

Avinash 
3 & 8 May-June 

135-145, Medium and 

small seed 

MTU-1001 
8 May-June 

130-135, Medium and 

small seed 

Pragathi 
1,2 & 3 Up to July 

130-135, Medium and 

small seed 

Mandya Vani 
8 Up to June 

140-145, Medium and 

small seed 

Jyoti 
8 Up to June 

125-130, long and mall 

seed 

Kharif - Rain fed    

Jaya 
1,2,3,8 & 9 Before June  

140-150, long and bold 

seed 

Mangala 
1,2, 3, 8 & 9 Mid of August 

105-130, Medium and 

small seed 

Avinash 
3 & 8 May-June 

135-145, Medium and 

small seed 

MTU-1001 
8 May-June 

130-135, Medium and 

small seed 

Amrut 

8 May-June 

105-110, Medium and 

bold seed, Suitable for 

drill sown conditions 

Abhilsha 

8 & 9 May-June 

155-165, long and bold 

seed, Suitable for drill 

sown conditions 

Intan 

8 & 9 May-June 

160-170, long and small 

seed, Suitable for drill 

sown conditions 

Hemavati 9 May-June 160-170, medium and 



small seed, Suitable for 

drill sown conditions 

KHP-2 

9 
May-1st week of 

June 

145-150, medium and 

small seed, Suitable for 

drill sown conditions 

IET-7191 

9 
May-1st week of 

June 

150-155, long and bold 

seed, Suitable for drill 

sown conditions 

Mahaveer 

10 
May-1st week of 

June 

110-115, long,  small and 

red seed, Suitable for drill 

sown conditions 

Shakti 

10 
May-1st week of 

June 

120-125, long and bold 

seed, Suitable for drill 

sown conditions 

Palguna 

10 
May-1st week of 

June 

135-140, medium and 

small seed, Suitable drill 

sown conditions 

KKP-6 

10 
May-1st week of 

June 

135-140, long and bold 

seed, Suitable for drill 

sown conditions 

Getu 

10 
May-1st week of 

June 

130-140, long and bold 

seed, Suitable for drill 

sown conditions 

IET-7564 
8 May-June 

100-105, long and small 

seed 

IET-13549 
8 May-June 

130-135, long and small 

seed  

Rabi (Irrigated)    

Palguna 
10 

Up to last week of 

October  

140-150, long and small 

seed 



Jaya 
10  --do-- 

120-145, long and small 

seed 

Jyoti 
10 

Up to last week of 

October  

120-105, long and small 

seed 

Shakti 
10 --do-- 

120-125, long and small 

seed 

Summer 

(Irrigated) 
   

IR-64 
1,2 & 3 

Up to last week of 

January  

125-130, long and small 

seed 

S-18 
1,2 & 3 --do- 

120-125, medium and bold 

seed 

Tella Hamsa 
1,2 & 3 --do- 

120-125, long and small 

seed 

Sujatha 
1,2 & 3 --do- 

130-135, long and small 

seed 

Rasi 
8 --do- 

120-125, medium and 

small seed 

Jyoti 
8 --do- 

120-130, long and bold 

seed 

Shakti 
10 --do- 

120-125, long and bold 

seed 

Mukti 10 --do- 125-130, red seed 
 

 

 

Table 4. Recommended Rice Varieties for different zones of Andhra Pradesh 

1. Varieties for Krishna Godavari Zone  

 a. East Godavari District :  



Single cropped wet land  :  Swarna, Vajram, Badava Mahsuri (PLA 1100), Chaitanya, 

Krishnaveni, Godavari, Tholakani.  

Double cropped wet land  :  Swarna, Vajram, Chaitanya, Godavari  

Tankfed areas  :  Swarna, Vajram  

Saline soils  :  Swarna, Chaitanya and Deepti, (MTU 4870) 

Rainfed uplands  :  MTU 9993, Maruteru sannalu  

b. West Godavari District : 

Single cropped wet land  :  Swarna, Vajram, Chaitanya, Godavari, Tholakari. 

Double cropped wet land  :  Swarna, Vajram, Chaitanya, Prabhat, Godavari.  

Tankfed and tube wells  :  Swarna, Collondor & Sannalu.  

Low lying areas  :  Badava Mahsuri  

Late planted areas  :  Collandora, sannalu  

Saline areas  :  Swarna, Chaitanya  

Krishna District  :   

Single cropped wet land  :  Swarna, Pratibha, Vajram, Chaitanya, Deepti, Krishnavamsi, 

Godavari, Tholakari.  

Double cropped wet land  :  Swarna, Vajram, Chaitanya, Godavari  

Uplands irrigated  :  Swarna  

Saline soils  :  Swarna, Chaitanya  

c. Guntur and parts of Prakasam Districts :  

Krishna Western Delta  :  Pratibha, Vajram, Chaitanya, Krishnaveni, Badava Mahsuri, 

Srinagar, Penna, Qioakini, Kothanulagakulu - 74, Godavari.  



Water logged areas  :  Badawa Mahsuri, Pratibha,Chaitanya  

NSP areas  :   

Right canam areas  :  Swarna, Pratibha, Chaitanya, Surya (RPT 4358)  

(areas of Guntur & 

Prakasam districts )  

  

Left Canal areas  :  Swarna, Vajram, Chaitanya, Krishnaveni, Sambha  

(Parts of Nalgonda, 

Khammam and  

 Mahsuri (BPT 5204)  

Krishna Dists).    

Varietal description  

Variety  
Duration 

(days)  
Yield (t/ha) Special features  

Swarna 

(MTU 7029) 

150  6.5  High yielding low input response areas and 

resistant to MB.  

Vajram  

(MTU 5249) 

150  5.6  High yielding non-lodging resistant  

Badava 

Mahsuri  

(PLA 1100)  

160  5.5  High yielding variety. It can tolerate water logging 

of 40-50cm shattering.  

Chaitanya 

(MTu 2067)  

150  6.0  Resistant to BPH, High yielding  

Krishnaveni 

(MTU 2077) 

150  6.0  High yielding Non-lodging resistant to BPH and 

tolerant to GM  

Deepti  

(MTU 4870) 

150  6.0  High yielding, non lodging resistant brown to RPH 

posses good cooking quality  

Pratibha 

(MTU 5893) 

165  6.5  High yielding, resistant to leaf  

Prabhat 

(MTU 3626) 

135  6.0  High yielding, BPH resistant variety, grain 

dormancy strong  



Vijetha  

(MTU 1001) 

135-140  6.0  High yielding resistant to leaf  

IR 64  120  5.0  High yielding resistant to BPH and leaf blast  

Cottondora 

Sannalu 

(MTU 

1010)Straw  

120  6.0  Resistant to Blast  

Rasi 115 

15CIET 

1444)  

- 5.0  Resistant to Blast  

Surya  

(BPT 4358)  

145  6.0  High yielding, resistant lu BPH & WBPH, Suitable 

for NSP right canal  

MTU 9993  110  3.0  Suitable for rainfed conditions  

Maruteru 

sannalu 

(MTU 1006) 

115  3.5  Suitable for rainfed conditions  

 

Rice Varieties Suitable for Krishna Godavari Zone 

Tract Suitable Varieties Kharif Suitable Varieties Rabi 

(Districts of East  Godavari 

(except hill  areas), West 

Godavari  exclusive of hill 

regions,  Krishna, Guntur, North 

 part of Prakasam and  part of 

Khammam and  Nalgonda) 

Swarna (MTU-7029), 

Chaitanya (MTU-2067), 

Krishnaveni (MTU-2077), 

Vajram (MTU-5249), Deepti 

(MTU-4870), Prabath (MTU-

3626), Prathiba (MTU-5293), 

Penna (NLR-33365), Pinakini 

(NLR-9672-96), Sreeranga 

(NLR-28523), NLR-9674. 

Vijetha (MTU-1001), MTU 

1010, IR-64, Satya (RNR-

1446), Vikas (IET-3116).  



Rice Varieties Suitable High Altitude Tribal Zone 

Tract Suitable Varieties Kharif Suitable Varieties Rabi 

High Altitude - Tribal Zone 

 (Northern parts of  Srikakulam, 

Vijayanagaram, 

 Visakhapatnam, East  Godavari 

and Khammam  districts) 

Srikakulam sannalu (RGL-

2537), Swarna (MTU-7029), 

Chaitanya (MTU-2067), 

Phalguna, Vasundara (RGL-

2538) 

Pushkala (RGL-2624), Rasi 

(IET-1444), IR-64, Abhaya 

North Coastal Zone  

Crop Sequence  Varieties  

i. Fallow - Rice - Fallow  Swarna, Srikakulam sannalu, Suraksha, Vasundhara, 

Kothabayyahunda  

Fertilizers  30Kg N, 40Kg P 2O 5, 50 Kg K 2O /ha  

ii. Fallow - Rice - Pulses  Same as above  

80 kg N, 60 kg P 2O 5, 50 Kg K 2O /ha  Fertilizers  

ZnSO 4, 50 kg /ha wherever is necessary  

iii. Mesta - Gingelly - Rice - 

Pulses  

Vasundhara, Abhaya, RGl 8828, RGL 3218, Polasprabha  

Fertilizers  90 Kg N, 60 kg P 2O 5, 50 Kg K 2O /ha  

iv. Ragi- Bajra - Rice - Pulses  Varieties and fertilizers same as above  

Greengram : Pusa - 105, LGG - 450 and LGG -410  Varieties for Rice - fallow 

pulses  Black gram: LBG -17, LBG -402, LBG - 20, LBG - 22.  

Alluvial soils - canal irrigated 

i) Rice-Rice - Pulses  Swarna, Srikakulam sannalu, Suraksha, Sona Mahsuri, RGL 

2332  

ii) Pulses - Groundnut, Rice - 

Pulses  

Kothabayyahunda, Vasundhara, Sona Mahsuri, RGL 2332  

Fertilizers  80 Kg N + 60 Kg P 2O 5, 50 Kg K 2O /ha  



Red loams with clay base- canal irrigation 

Varieties  Swarna, Suraksha, Kothabayyahunda, Sona Mahsuri, RGL 2332 

Lateritic soils with tank irrigation 

Rice - Sesame - Ragi  

Varieties  Vasundhara, Suraksha, Polasprabha  

Fertilizers  80 Kg N + 40Kg P 2O 5, 50 Kg K 2O /ha split 4-5 times and 

basal N.  

Lateritic soils - rainfed

Single rice crop  Pushkala, Parijatham  

Fertilizers  60 kg N + 30 kg P 2O 5, 50 Kg K 2O /ha  

Red loans - rainfed

Single rice crop  Pushakala, Parijatham, Cottondora Sannalu  

60 Kg N + 30 kg P 2O 5, 50 Kg K 2O /ha  Fertilizers  

Foliar spray of zinc 2g /lit in saline / alkaline soils  

Varietal recommendation :  

Season 

/Situation  
SKLM  Vizianagaram  Visakhapatnam  Peddapuram  

Early Kharif  Pushkala, 

Cottondora 

Sannalu, 

Parijatham  

--- Pushkala, Cottondora 

Sannalu, Parijatham  

--- 

Assured 

irrigated  

Srikakulam 

sannalu, 

Sonamahsuri, 

Suraksha, 

Swarna, RGL -

2332  

Srikakulam sannalu, 

Swarna, Sonamahsuri, 

Suraksha, 

Kothabayyahunda  

RGL 2537  

Swarna, Suraksha, 

Kothabayyahunda, 

Sonamahsuri  

Swarna, 

Srikakulam 

sannalu  

Un-assured Cottondora Cottondora sannalu, MTU 1010, Pushkala, Same as in 



irrigated 

(medium 

and short 

duration)  

sannalu, 

Suraksha, 

Pushakala, 

Abhaya 

Vasundhara  

Suraksha, Pushkala, 

Abhaya, RGL 2538  

Abhaya, Suraksha, 

Vasundhara, 

Cottondora Sannalu  

Visakhapatnam  

Un-assured 

irrigated 

area (long 

duration)  

Srikakulam 

sannalu, Swarna, 

RGL 2332, 

Sonamahsuri  

Srikakulam sannalu, 

Swarna, 

Kothabayyahunda  

Srikakulam sannalu, 

Swarna, 

Kothabayyahunda  

Same as in 

Visakhapatnam 

district  

Upland areas Pushkala, 

Cottondora 

sannalu, 

Parijatham  

Pushkala, Cottondora 

sannalu, Parijatham  

Maruteru sannalu, 

Pushkala  

Maruteru sannalu 

Pushkala  

Rice Varieties Suitable for North Coastal Zone 

Tract Suitable Varieties Kharif Suitable Varieties Rabi 

North Coastal Zone 

(Srikakulam, Vijayanagaram, 

Visakhapatnam (except hill 

areas) and partof eastern area 

of East Godavari district)  

Swarna (MTU-7029), 

Chaitanya (MTU-2067), 

Phalguna (RP-6-17), 

Kothabayahunda (AKP-70-

73), Srikakulam sannalu 

(RGL-2537) 

(RGL-2624), Rasi (IET-1444), 

IR-64, Abhaya 

Rice Varieties Suitable for Southern Zone  

Tract Suitable Varieties Kharif Suitable Varieties Rabi 

Southern Zone  

(Nellore, 

Chittoor, Cuddapah (exclusive 

Simhapuri (NLR-28600), penna 

(NLR-33365), Pinakini (NLR-9 

672-96), Tikkana (NLR-

27999), Sriranga (NLR-28523), 

Swarnamukhi (NLR-145), 

Swathi (NLR-33057), Vijetha 

(MTU-1001, Deepti (MTU-

4870), Co-43, IR-64, Sravani 



of north west   

region and southern region  of 

Prakasam districts)  

Savitri (CR-1009), NLR-9674, 

A.P.H.R-1 Hybrid, A.P.H.R-

2Hybrid, D.R.R.H-1 Hybrid 

(NLR-33359), NLR-33358, 

A.P.H.R -2 Hybrid, D.R.R.H-1 

Hybrid, Satya (RNR-11446), 

Tella hamsa (RNR-10329), 

Rasi (IET-1444) 

Rice Varieties Suitable for North Telengana Zone 

Tract Suitable Varieties Kharif Suitable Varieties Rabi 

Northern Telangana Zone 

(Districts of Adilabad, 

Kharimnagar, Nizamabad, 

Northern part of Medak, 

warangal (exclusive of North 

western part) and eastern areas 

of Nalgonda and Khammam.  

Vijetha (MTU-1001), Siva 

(WGL-3943), Kesava (WGL-

3825), Bhadrakali (WGL-

3962), Pothana (WGL-22245), 

Indursamba (RDR-763), Kavya 

(WGL-48684), Divya (WGL-

44645), Varsha (RDR-355), 

Tellahamsa, A.P.H.R-1 Hybrid, 

A.P.H.R-2 Hybrid, D.R.R.H-1 

Hybrid 

Divya (WGL-44645), 

Yerramallelu (WGL-20471), 

Indursamba (RDR-763), 

Kesava (WGL-3825), Satya 

(RNR-1446), Tellahamsa, 

Varsha (RDR-355), IR-64, 

Pothana (WGL-22245), 

A.P.H.R-2 Hybrid, D.R.R.H-1 

Hybrid 

Rice Varieties suitable for south Telangana zone 

Tract Suitable Varieties Kharif Suitable Varieties Rabi 

Southern Telangana Zone 

(Districts of Rangareddy, 

Mahaboobnagar except 

 Southern borders, 

Nalgonda   

except South 

east area, Warangal  

Sambamashuri (BPT-5204), 

Sagar samba (RNR-52147), 

Kesava (MTU-7029), Satya 

(RNR-1446), Rajavadlu (RNR-

99377), Chandana (RNR-

74802), Kavya (WGL-48684), 

Tellahamsa, Varsha (WGL-

20471), Phalguna (RP-6-17), 

Saleema (RNR- 29692), 

Rajavadlu (RNR- 99377), 

Kavya (WGL-48684), Surekha 

(IET-  

7946), Yerra 

mallelu (WGL-20471), Indur 

samba (RDR-763), Kesava 

(WGL- 



except North west  area and 

Southern part  

of  Medak)  

A.P.H.R-1 Hybrid, A.P.H.R-2 

Hybrid, D.R.R.H-1 Hybrid 

3825), Satya  

(RNR- 

1446), Tella 

hamsa, IR-64, Rasi (IET-1444), 

Pothana (WGL-22245), 

A.P.H.R-2 Hybrid, D.R.R.H-1 

Hybrid.  

Varieties for Scanty Rainfall Zone  

a) Kharif 

Long duration varieties are usually preferred under assured irrigation. Medium and short duration

varieties are ideal under tank and well irrigation depending on the duration of availability of 

irrigation water.  

A. Long duration varieties  

Samba Mashuri (BPT 5204) : A fine variety of 150 days duration with an average yield of 6 t/ha. It

is susceptible to BPH, gallmidge, sheath blight, BLB, blast and stem borer.  

Deepthi (MTU 4870) : It matures in 150 days with an average yield of 5.5 - 6.0 t/ ha. Fine variety 

resistant to BPH.  

B. Medium duration varieties :  

Sona Mashuri (BPT 3291) : It has duration of 140 days with an average yield of 6t/ha. It is

tolerant to blast. It is a fine variety with tolerance to blast.  

Nandyal Sannalu (NDLR 8) : A fine variety of 135 days duration with yield 6.5 t/ha. Tolerant to

BPH and leaf folders. Also suitable for cultivation in Rabi and late planting conditions. Cooking

quality on par with samba mahsuri.  

JGL 384 (Polasaprabha) : Matures in 130-135 days with yield potential of 55. - 6.0 t/ha. 



Characterised by medium slender grain, tolerant to BLB, BPH blast and gall midge (bio types

384).  

C. Late plant under K.C.Canal  

Swathi (NLR 33057) : It is a fine variety with 125 days duration and yields 6.5 t/ha. Resistant to

blast.  

Swarnamukhi (NLR 145) : It is a fine variety with 135 days duration and gives 6.5 - 7.5 t/ 

ha.yield. Resistant to blast.  

Somasila (NLR 33358) : Matures in 105 days with 6.0 t/ha  yield. Superfine variety resistant to

blast and tolerant to saline conditions.  

D. Short duration varieties (For both Kharif and Rabi)  

Satya (RNR 1446) : It matures in 120 days with yield potential of 6 t/ha. Suitable to late planting 

and cold areas.  

Rasi (IET 1444) : Its duration is 115 days with yield potential of 6 t/ha. It is resistant to blast. 

WGL 14377(Varalu) : Matures in 90-95 days, extra short duration variety suited for direct sowing

end and transplanting conditions, long slender grain, tolerant to gall midge biotypes 1,3 and 5.

Suitable for Kharif, Rabi and Edagaru. Yields 2-3 t/ha under rainfed and 4.5 - 5 t /ha under 

transplanted conditions. 

Rice Varieties Suitable for Scarce Rainfall Zone 

Tract Suitable Varieties Kharif Suitable Varieties Rabi 

(Districts of Kurnool, 

Ananthapur, North parts  of 

Cuddapah, Prakasam except 

 west area and Mahaboobnagar 

 southern borders) 

Sambamashuri (BPT-5204), 

Sonamashuri (BPT-3291), 

Nandi (MTU-5182), Deepti 

(MTU-4870), A.P.H.R-1 

Hybrid, A.P.H.R-2 Hybrid, 

Swathi (NLR-33057), Rasi 

(IET-1444), MTU-7014, Satya 

(RNR-1446), A.P.H.R-2 

Hybrid, D.R.R.H-1 Hybrid 



D.R.R.H-1 Hybrid  
 

 

Varietal Characteristics of Rice Varieties 

Tolerant to     Variety  Season  Duration 

(in days) 

Yield 

(t/ha) Insects  Diseases Characters  

Swarna 

(MTU 7029) 

Kharif  150  6.5  -  BLB  Semi dwarf. Variety with 

wide adaptability. Medium 

Slder (M.S) Nitrogen 

requirement is low. Dormant 

at maturity. Can be grown in 

Saline Soils.  

Chaitanya 

(MTU 2067) 

Kharif  150  6.0  BPH  BLB  Non Lodging. Medium 

Slender (M.S)  

Krishna 

Veni (MTU 

- 2077)  

K  150  6.0  BPH and

Gallmidge 

(GM)  

 -  Non - lodging : Medium 

Slender grain (M.S) Seed 

has dormancy.  

Vajram 

(MTU 5249) 

K  150  5.6  BPH  -  Non lodging. Fine grain  

Pratibha 

(MTU 5293) 

K  155-160 6.5  BPH  -  Non Lodging, Long slender 

grain (L.S). Good cooking 

quality.  

Deepti 

(MTU 4870) 

K  150  6.0  BPH  RTV  Non lodgoing. Medium 

Slender (MS) grain can be 

grown in saline soils. Seed 

has dormancy.  

Nandi 

(MTU- 

5182)  

K  150-155 6.0-6.5 BPH  -  Suitable for Rayala-seema 

some Fine grain.  



Tholakari 

(MTU 1031) 

K  155  5.5-6.0 BPH  BLB  Fine grain. Non lodging.  

Godavari 

(MTU 1032) 

K  150  5.5-6.0 BPH  BLB  Fine grain. Non Lodging.  

Bapatla 

Sannalu 

(BPT 1768)  

K  165  5.0-5.5 -  BLB  Fine Grain. Semitable for 

Krishna Western delta.  

Badava 

Mashuri 

(PLA 1100)  

K  160  5.5  -  -  M.S grain. It can tolerate 

water logging of 40-50cm. 

Non dormant.  

Vijetha 

(MTU 1001) 

K  

Rabi  

140 

120  

6.02.8  BPH  Blast  Grain dormancy Strong M.S 

grain.  

Cotton Dora 

Sannalu 

(MTU 1010) 

R  120  6.5  BPH  Blast  L.S grain. Suitable to areas 

where l.R.64 and vijetha are 

cultivated.  

Prabhath 

(MTU 3626) 

K  135  6.0  -  Blast  Bold grain. In coastal 

districts two crops can be 

grown. Non lodging.  

Sona 

Mashuri 

(BPT 3291)  

K  145  6.0  -  Blast  Fine grain.  

IR-64  R  120  6.0  -  Blast  L.S grain. Tolerant to 

lodging.  

Surya (BPT 

4358)  

K  145  5.-5.0 BPH and

WBPH  

 -  M.S grain. Suitable for NSP 

right canal. Non ledging.  

Nandyal 

Sannalu 

(NDLR 8)  

K 

R  

135 

125  

6.5  BPH  -  Suitable for Rabi and late 

planting conditions. 

Cooking quality on par with 

samba mahsuri.  



Rasi (IET 

1444)  

K 

R  

115  5.0 -  Blast  Bold grain. Suitable for 

moisture stress condition.  

MTU 9993  K  110  2.4 (R) 

5.0 (l.D) 

-  Blast  Suitable for rainfed 

conditions. M.S grain.  

Maruteru 

Sannalu 

(MTU 1006) 

K  110-115 3.0(R) 

5.0 (ID) 

- 

-  

- 

-  

L.S grain, suitable for 

rainfed conditions.  

Phalguna 

(RP W6-17)  

K  140-145 6.5  GM  Blast  Fine grain. Suitable for 

Godavari delta and N.S.P 

areas.  

Kottaba- 

yyahunda  

K  160-165 6.5  -  -  With stands moisture stress 

and late planting. Fine grain. 

Pushkala 

(RGL 2624)  

Shasti- 

cum  

105  4.5  -  -  With stands moisture stress. 

Suitable for direct sowing

also. Fine grain size.  

Vasun- 

dhara (RGL 

2538)  

K  135  4.5  GM4  -  Grain is like Phalguna 

variety. Fine grain. Suitable 

for late sowing and late 

planting conditions.  

Mahendra 

(RGL 1750)  

K  150  6.0  -  -  Fine grain. Withstands when 

aged seedlings are planted.  

Vamsi  K  130-135 5.5  -  -  Fine grain. Withstands 

moisture stress. Suitable for 

late planted conditions.  

Suraksha  K  125  5.5  GM  -  -  

Srikakulam 

Sannalu 

(RGL 2537)  

K  165  6.0  GM4  Blast  Super fine grain. Non 

lodging. 60 days nursery can 

be planted.  

Kothamola- K  165-170 5.5  -  Blast  Fine grain. Grain does not 



golukulu 74 

(NLR 9674)  

germinate at harvest. Rice is 

tasty.  

Pinakini 

(NLR 9672-

96)  

K  160  4.5-5.0 -  Blast  Coanse grain. Resembles 

molagolukulu  

Tikkana 

(NLR 

27999)  

K  165  5.5  -  Blast  Suitable for late planting.  

Penna (NLR 

33365)  

K  155-160 5-5.5 -  Blast  For delta areas of Nellore 

district suitable. Taste 

similar to NLR 9672.  

Simhapuri 

(NLR 

28600)  

K  160-170 5.5  -  Blast  Aged seedlings can be 

planted.  

Sri Ranga 

(NLR 

28523)  

K  170  5.-5.5  -  Blast  Fine grain. Suitable to late 

planting of Nursery.  

Swarna-

mukhi (NLR 

145)  

Early  

Rabi  

135  4.5-5.5 SB 

GM  

Blast  Super fine grain. Withstands 

moisture stress and salinity. 

Vedagiri 

(NLR 

33641)  

K  150-155 5.5-6.0 -  Blast, 

Tungro  

M.S grain. with stands 

salinits. Suitable for areas 

whrere Molagolukulu is 

cultivated.  

Bharani 

(NLR 

30491)  

K/ 

Summer  

125  5.5  -  Tungro  Fine grain. In nellore and 

Chittor districts suitable to 

Edagaru Season.  

Somasila 

(NLR 

33358)  

All 

Seasons  

105-110 6.0  -  Blast  Superfine variety. Tolerant 

to Saline Conditions. 

Suitable for export.  



Swathi 

(NLR 

33057)  

Rabi  125  5.5  -  Blast  Fine grain. In place of 1.R 

20 Suitable for cultivation. 

Can be cultivated under 

Borewells and tanks. With 

stands drought and late 

planting.  

Sravani 

(NLR 

33359)  

R  120  5.5  -  Blast  Paddy resembles 1.R.36 

Variety. Suitable for Nellore 

and Chittoor districts 

superfive grain.  

CO-43  K/R  135  5.0  -  Blast  Finegrain. Withstands for 

Cultivation under salive 

soills.  

Savithri 

(C.R.1009)  

K  150  4.5-5.0 -  -  Coanse grain. Susceptible 

for BPH. Suitable for water 

logging. Phdto insensitive 

variety.  

Apurva 

(NLR 

33654)  

R/K  135  7.0  -  Blast  M.S Grain  

Tellahamsa  All seasons 125  6.0  -  Blast 

BLB  

Tolerant to cold in 

vegetative stage. Super fine 

grain. Tolerant to Blast.  

Krishna 

Hamsa  

K/R  115-120 6.0  -  Blast  Fine grain. Tolerant to cold. 

Samba 

Mashuri 

(BPT 5204)  

K  145-150 6-7.0  -  -  Fine grain. Has wide 

adaptability with good grain 

quality.  

Sagar Samba

(RNR 

 K  140  5.5-6.0 -  Blast  Fine grain.  



52147)  BLB  

Raja Vadlu 

(RNR-

99377)  

K  135  6-6.5 -  BLB 

Blast  

Superfine grain. Tolerant to 

sheath rot also.  

Chandan 

(RNR 

74802)  

K  145  5.5-6.0 BPH  Blast  Fine grain.  

Early Samba 

(NRR M-7)  

K  130-135 6.2  -  -  In place of samba mashuri 

in Telangana and 

Rayalseema this can be 

cultivated.  

Satya (RNR 

1446)  

K 

R  

120  5.5-6.0 -  Blast  Suitable for late planting 

and areas. Fine grain.  

Surekha  K  135  5.5-6.0 G.M  -  Super fine grain. Tolerant to 

G.M.  

Vikas  K  120-125 5.5  -  -  Fine grain. Tolerant to 

Salinity.  

CSR-13  K  115-120 4.0 -  -  Fine grain .Suitable for 

Saline Soils.  

Sumathi 

(RNR 

18833)  

K  135-140 5.5 GM  Blast  Scented Small grain variety. 

Under high Nitrogen dose 

liable for grain breakage.  

Salima 

(RNR 

29692)  

K/R  135  6.5  -  Blast 

BLB  

Superfine grain.  

Prasanna  K  90-95  3.5 -  -  Fine grain. Suitable for 

Rainfed areas.  

Tulasi  K  100  3.5  -  -  Fine grain .Suitable for 

rainfed areas.  



Pothana 

(WGL 

22245)  

K 

R  

125  6.0  GM 

SB  

-  L.S grain.  

Kavya 

(WGL 

48684)  

K  135  6.0  GM  -  M.S Grain. Resistant to G.M 

Divya (WGL 

44645)  

K 

R  

125 

140  

5.5-6.0 GM  -  L.S Grain  

Erramallelu 

(WGL 

20471)  

K 

R  

120  6.0  GM  -  Superfine. Resistant to GM 

and drought.  

Kesava 

(WGL 3825) 

K  120-125 5.5-6.0 GM 

1 and 3  

-  Superfine grain. Suitable for 

late planting under Kharif.  

Rudrama 

(RDR 7555)  

K  105  5.0 GM  BLB  Tolerant to moisture stress 

and Iron deficiency. In 

South Telangana areas 

suitable for rainfed & ID 

conditions.  

Pelala vadlu 

(RDR 8702)  

K  135-140 5.2  GM  -  Suitable for Northern 

Telangana  

Jagtyal 

Sannalu 

(JGL 1798)  

K  120-125 5.2-5.5 GM 

1,3,4  

-  Fine grain Resembles samba 

mashuri Variety.  

Polasa 

Prabha (JGL 

384)  

K  130-135 5.5-6.0 BPH, GM

3,4  

BLB 

Blast  

Medium slender (M.S) 

Grain.  

Varalu 

(WGL 

14377)  

K / R / 

Edagaru  

90-95  2-3.0(R)

4.5 (I.D) 

GM 

1,3,5  

-  Suited for direct sowing and 

transplanting L.S grain. 

Extra short duration suitable 



for Kharif, Rabi and 

Edagaru.  

Rajendra  K  110  5.5-6.0 -  -  Tolerant to cold and drought 

coanse grain. Suitable for 

rainfed areas.  

Orugallu 

(WGL 

47970)  

K  135-145 5.0  GM  -  Slender grain.  

Bhadrakali 

(WGL 3962) 

K  135  5.0  GM  -  Superfine grain.  

Siva (WGL 

3943)  

K  130-135 5.5  Gall 

midge  

Blast and

Sheath 

Blight  

 Fine grain  

Varsha 

(RDR 355)  

R  125  5.0  SB, GM

leaf folder 

 -  Fine grain.  

Indur Samba 

(RDR 763)  

K  120-125 5.5  GM  1  Superfine grain. Rice 

resembles Samba Mahsuri.  

Hybrids for 

Rayal-

seema, 

Telangaana  

            

APHR -2  K/R  120  8-8.5  -  BLB  Fine grain. Resistant to 

BLB. During Kharif in 

Telangana and Rayalaseema 

districts this can be 

cultivated. During Rabi 

except in Krishna Godavari 

Mandals can be cultivated in 

Mandals.  

DRRH-1  K/R  125-130 8.0  -  -  Fine grain. During Kharif 



this can be cultivated in 

Kharif in Telangana, 

Rayalseema districts. 

During Rabi except in 

Krishna, Godavari mandals 

can be cultivated in all 

mandals.  

K=Kharif  

R = Rabi 

 

 

Table 5. Recommended rice varieties for different regions of Kerala 

        

Region / kind of land Seasons Recommended Varieties 

Upland (Modan land) 

Purely rainfed 
First crop 

PTB 28, PTB 29, PTB 30, Suvarnamodan, 

Annapurna, Mattatriveni, Swarnaprabha, Rohini, 

Aiswarya 

Palliyals (Myals)  

Single crop, terraced 
First crop 

Early duration:  Rohini, Annapurna, Mattatriveni, 

Jyothy, Kairali, Kanchana, Harsha, Karthika, 

Ahalya 

Medium duration:  Aswathy, Sabari, Bharathy, 

Jaya, Mahsuri, Aiswarya, Aathira 

Double crop,  wet lands: 

a.  Semi-dry cultivation First crop Early duration:  Mattatriveni, Annapurna, Jyothy, 

Swarnaprabha, Ahalya, Varsha, Rohini, Karthika, 

Revathy, Remanika, Krishnanjana, Kanchana, 

Harsha, Kairali, Kunjukunju Varna, Kunjukunju 

Priya 

Medium duration:  Aswathy, Sabari, Bharathy, 



Jaya, Mahsuri, Arathy, Remya, Kanakom, 

Ranjini, Pavithra, Panchami, Uma, Karishma, 

Aathira, Aiswarya, Pavizham, Bhadra 

Second crop 

Any of the varieties suggested for the first crop 

seasons (except 

Rohini) 

First crop 

Early duration:  Annapurna, Mattatriveni, Jyothy, 

Swarnaprabha, Kairali, Kanchana, Karthika, 

Aruna, Makom, Revathy, Remanika, 

Krishnanjana, Varsha, Rohini, Ahalya, 

Kunjukunju Varna, Kunjukunju Priya. 

Medium duration:  Jaya, Sabari, Bharathy, 

Aswathy, Mahsuri, Aathira, Aiswarya, Pavizham, 

Remya, Kanakom, Renjini, Pavithra, Panchami, 

Uma, Karishma 

Late duration:  Mangalamahsuri, Pranava 

b.  Transplanted 

Second crop 

Early duration:  Annapurna, Mattatriveni, Jyothy, 

Kairali, Kanchana, Karthika, Makom, Revathy, 

Remanika, Krishnanjana Kunjukunju Varna, 

Kunjukunju Priya 

Medium duration:  Aswathy, Sabari, Bharathy, 

Jaya, Mahsuri, Aathira, Aiswarya, Pavizham, 

Remya, Kanakom, Renjini, Pavithra, Panchami, 

Uma, Karishma 

Late duration:  Mangalamahsuri, Karuna, Resmi, 

Nila, Makaram, Khumbham, Dhanu 



Third crop 

Early duration:  Annapurna, Mattatriveni, Jyothy, 

Swarnaprabha, Kairali, Kanchana, Karthika, 

Makom, Revathy, Remanika, Krishnanjana, 

Ahalya, Harsha, Varsha 

Medium duration:  Sabari, Bharathy, Jaya, 

Aathira, Aiswarya, Pavizham, Remya, Kanakom, 

Renjini, Pavithra, Panchami, Uma, Karishma 

Puncha 

Early duration:  Karthika, Makom, Aruna, Jyothy, 

Mattatriveni, Annapurna, Revathy, Remanika, 

Krishnanjana 

Medium duration:  Bhadra, Asha, Pavizham, 

Remya, Kanakom, Jaya, Sabari, Bharathy, 

Renjini, Pavithra, Panchami, Uma, Karishma, 

Gowri Kuttanad area 

Additional crop 

Early duration:  Karthika, Aruna, Makom, 

Annapurna, Jyothy, Mattatriveni, Revathy, 

Remanika, Krishnanjana 

Medium duration:  Pavizham, Remya, Kanakom, 

Jaya, Sabari, Renjini, Pavithra, Panchami, Uma, 

Karishma 

Kole area Mundakan 

Extra short duration:  Hraswa 

Early duration:  Annapurna, Mattatriveni, Jyothy, 

Swarnaprabha, Karthika, Aruna, Makom, 

Kanchana, Kairali, Revathy, Remanika, 

Krishnanjana, Ahalya, Varsha 

Medium duration:  Aswathy, Sabari, Bharathy, 

Pavizham, Remya, Kanakom, Jaya, Aiswarya, 



Renjini, Pavithra, Panchami, Uma, Karishma, 

Bhadra 

Pokkali area First crop Vyttila-1, Vyttila-2, Vyttila-3, Vyttila-4, Vyttila-5

First crop Remya, Arathy 
Deep ill-drained regions 

of southern districts Second crop 
Kottarakkara-1, Lakshmi, Nila, Makaram, 

Kumbham, Mangalamahsuri 

Waterlogged and 

flooded areas 
First crop 

IR-5, Pankaj, Jagannath, H4, Mahsuri, Neeraja, 

Mangalamahsuri 

Oorumundakan Second crop Late duration:  Sagara 

First crop PTB 23 Onattukara and coastal 

sandy areas 

a.  Where HYVs do not 

come up 

Second crop PTB 20 

First crop 

Early duration:  Annapurna, Mattatriveni, Jyothy, 

Bhagya, Rohini, Onam, Aruna, Makom, Karthika, 

Revathy, Remanika, Krishnanjana 

Medium duration:  Jaya, Sabari, Bharathy, 

Aswathy, Pavizham, Remya, Kanakom, Arathy, 

Renjini, Pavithra, Panchami, Uma, Karishma, 

Chingam 

b.  Where HYVs come 

up well 

Second crop Early Duration:  Annapurna, Mattatriveni, 

Makom, Jyothy, Karthika, Revathy, Remanika, 

Krishnanjana 

Medium duration:  Jaya, Sabari, Bharathy, 

Aswathi, Pavizham, Remya, Kanakom, Dhanya 

(season bound), Renjini, Pavithra, Panchami, 



Uma, Karishma. 

Third crop 

Annapurna, Mattatriveni, Rohini, Makom, 

Revathi, Remanika, Krishnanjana. 

Medium duration:  Jaya, Sabari, Bharathy, 

Aswathy, Pavizham, Remya, Kanakom, Renjini, 

Pavithra, Panchami, Uma, Karishma 

Poonthalpadam  Makom, Mattatriveni, Neeraja 

High altitude area:  

a.  Single crop areas 
 

WND-1, WND-2, Aswathy, Jaya, Sabari, 

Mahsuri, Bhadra, IR 8, Aathira 

First crop 
Aswathy, Jaya, Sabari, Bharathy. Bhadra, 

Deepthi, Aathira, IR 8 
b.  Double crop areas 

Second crop 
Aswathy, Jaya, Sabari, Bharathy, Bhadra, 

Deepthi, Aathira, IR 8 

c.  Eastern lateritic 

regions of Kollam & 

Alappuzha districts 

Second crop Lakshmi 

First crop ASD 16, ASD 17, Mahsuri, Varsha, ADT 43 

Chitoor black soil 
Second crop 

Ponni, Vellaponni, Ponmani, ASD 16, ASD 17, 

Pranava, Karuna, Swetha, Bhadra 
    

 

 

 

 

 



 

Important characteristics of varieties recommended for cultivation in Kerala 

Sl. 

No. 
Variety 

Duration 

(days) 

Bran 

colour; 

grain type 

Characteristics 

Short duration 

1 Hraswa(Cul 24-20) 75-80 

Red; 

medium, 

bold 

Extra-short duration variety.  

Ideal as a contingent variety for 

areas where there is crop loss.  

Susceptible to leaf folder.  

Raised only as direct sown crop. 

2 
Kattamodan-Tall (PTB 

28) 
110-115 Red 

For uplands (modan). Tolerant 

to drought. 

3 
Karuthamodan-Tall 

(PTB 29) 
105-110 Red -do- 

4 
Chuvannamodan-

Tall(PTB 30) 
105-110 Red -do- 

5 Annapurna(PTB 35) 95-100 
Red; short, 

bold 

Suitable for direct seeding.  

Susceptible to blast, sheath 

blight and BPH.  Suited for I and 

III crop seasons. 

6 Rohini(PTB 36) 85-105 
White; long, 

bold 

Performs well during virippu 

season.  Not recommended for 

mundakan season.  Suitable for 

direct seeding. 

7 Triveni(PTB 38) 100-105 
White; long, 

bold 

Tolerant to BPH.  Susceptible to 

blast and sheath blight. 

8 Jyothy(PTB 39) 110-125 
Red; long, 

bold 

Moderately tolerant to BPH and 

blast; susceptible to sheath 

blight; suitable for direct 



seeding, transplanting and 

special systems of Kole and 

Kuttanad. 

9 Swarnaprabha(PTB 43) 105-110 
White; long, 

bold 

Suited for upland (modan) and 

for all the three seasons in the 

wet lands.  Resistant to blast, 

susceptible to sheath blight and 

bacterial blight.  Moderately 

resistant to stem borer.  A good 

first crop component in 

koottumundakan 

10 Mattatriveni(PTB 45) 100-105 

Red; 

medium, 

bold 

Tolerant to BPH, susceptible to 

blast and sheath blight.  Suitable 

for I and III crop 

11 Kairali (PTB 49) 110-115 
Red; long, 

bold 

Moderately resistant to blast, 

blight, gall midge and leaf 

folder.  Can be cultivated in all 

the three seasons. 

12 Kanchana (PTB 50) 105-110 
Red; long, 

bold 

Suitable for Kole and Kuttanad 

regions.  Resistant to blight, 

blast, stem borer and gall 

midge.  Suitable for all seasons. 

13 Karthika (MO 7) 105-125 
Red; long, 

bold 

Suitable for growing in all the 

three seasons.  Moderate 

resistance to sheath blight, 

sheath rot and BPH.  A good 

first crop component in 

koottumundakan 

14 Aruna (MO 8) 100-110 

Red; 

medium, 

bold 

Tolerant to BPH and stem borer, 

moderately resistant to gall 

midge, sheath blight and sheath 



rot.  Dormancy up to one 

month.  Specifically suited to 

wet season. 

15 Makom (MO 9) 100-110 
Red; short, 

bold 

Moderately resistant to pests like 

BPH, stem borer, gall midge, 

leaf folder and diseases like 

sheath blight and sheath rot.  

Dormancy up to one month.  

Specifically suited for wet 

season.  Can be cultivated in all 

the three seasons. 

16 Remanika (MO 15) 100-105 
Red; short 

bold 

Dwarf, medium tillering, 

resistant to BPH and medium 

resistant to gall midge. 

17 Revathy  (MO 17) 105-110 

Red; 

medium, 

bold 

Dwarf, medium tillering, 

resistant to BPH and medium 

resistant to gall midge.  

Dormancy up to 3 weeks.  

Suited to all the three seasons 

especially to additional crop of 

Kuttanad. 

18 Krishnanjana (MO 19) 105-110 

Red; 

medium, 

bold 

Medium tillering, resistant to 

BPH and dormancy up to 3 

weeks, suited to all seasons 

especially to kari lands of 

Kuttanad, tolerant to iron 

toxicity.  

19 
Bhagya 

(Kayamkulam-2) 
100 Red 

Suitable for first crop season in 

Onattukara and eastern lateritic 

region.  Drought resistant in the 

early growth phases.  



Moderately tolerant to blight, 

stem borer, leaf roller and case 

worm. 

20 
Onam 

(Kayamkulam-3) 
95 Red 

Drought tolerant in the early 

growth phases.  Moderately 

resistant to blight, sheath blight 

and blast.  Suited for dry sowing 

in the first crop season of 

Onattukara region. 

21 ASD 17 100-105 
White; 

short, bold 

Good grain quality and high 

yielding. 

22 Ahalya 90-100 Red 

Good cooking quality, tolerant 

to leaf folder and moisture stress 

in the early growth phase. 

23 Harsha (PTB 55) 105-110 
Red; long, 

bold 

Suitable for direct seeding in 

rainfed lowlands.  Moderate 

resistance to blast and moisture 

stress. 

24 Varsha (PTB 56) 110-115 
Red; long, 

bold 

Suitable for direct seeding and 

transplanting in irrigated 

lowlands.  Moderate resistance 

to blue beetle 

25 
Kunjukunju Varna  

(VK-1) 
110-150 

Red; short, 

bold 

Photo-insensitive, moderately 

tolerant to major pests like gall 

fly, leaf folder, whorl maggot 

and stem borer.  Adapted for 

double cropped areas of Palghat, 

Thrissur and Ernakulam districts 

as direct seeded or transplanted 

crop.  Leaf sheath and apiculus 

are purple pigmented. 



26 
Kunjukunju Priya 

 (VK-2) 
105-110 

Red; short, 

bold 

Photo-insensitive, moderately 

tolerant to major pests like gall 

fly, leaf folder, whorl maggot, 

and stem borer.  Adapted for 

double cropped areas of Palghat, 

Thrissur and Ernakulam districts 

as direct seeded or transplanted 

crop.  This is a non-pigmented 

variety. 

27 Chingam 95-100 
Red; short, 

bold 

Photo-insensitive semi-tall 

variety suitable for first crop 

season in Onattukara.  

Moderately resistant to sheath 

blight and brown leaf spot. 

Medium duration 

1 Jaya 120-125 
White; 

long, bold 

Very high yield potential, highly 

susceptible to BPH, plant hopper 

and other pests. 

2 
Aswathy 

(PTB 37) 
120-125 

White; 

long, bold 

Suitable for dry sowing in the 

first crop season 

3 Sabari (PTB 40) 130-135 
Red; long, 

bold 
Susceptible to sheath blight 

4 Bharathy (PTB 41) 120-125 
Red; long, 

bold 

Tolerant to BPH, moderately 

resistant to blast, suitable for dry 

sowing. 

5 
Suvarnamodan  

(PTB 42) 
110-115 White 

Suitable for dry sown 

conditions, medium tall, 

moderately resistant to pests and 

diseases. 



6 Jayathi (PTB 46) 120-125 White 

Resistant to BPH, green leaf 

hopper, leaf folder, blast and 

bacterial leaf streak, non-

lodging, semi-tall, suitable for 

all the three seasons. 

7 Aathira (PTB 51) 120-130 
Red; short, 

bold 

Semi-tall, non-lodging, 

moderate resistance to blast and 

blight diseases and BPH.  Suited 

for I and II crop seasons and also 

for hilly tracts. 

8 Aiswarya (PTB 52) 120-125 
Red; long, 

bold 

Suitable for modan.  Resistant to 

blast and blight diseases.  

Resistant to BPH.  Suited for 

first and second crop seasons. 

9 Bhadra (MO 4) 

120-125 

(125-135 

for addl. crop) 

Red 

Suitable for puncha season in 

Kuttanad region.  Low 

susceptibility to pests and 

diseases.  Tolerant to BPH.  

Weakly photosensitive. 

10 Asha (MO 5) 115-120 Red 

Suitable for both seasons of 

Kuttanad.  Moderately tolerant 

to pests and diseases.  Tolerant 

to BPH. 

11 Pavizham (MO 6) 115-120 
Red; short, 

bold 

Easy to thresh.  Fairly resistant 

to BPH.  Moderately resistant to 

stack burn and sheath rot and 

fairly resistant to sheath blight. 

12 Remya (MO 10) 110-120 
Red; long, 

bold 

Moderately resistant to BPH, 

gall midge, sheath blight and 

sheath rot, semi-tall variety.  

Suitable for all the three 



seasons.  Seed dormancy up to 

one month. 

13 Kanakom (MO 11) 120-125 

Red; 

medium, 

bold 

Resistant to BPH and 

moderately resistant to stem 

borer.  Resistant to diseases like 

rice tungro virus and blast.  

Moderately resistant to bacterial 

blight.  Semi-tall variety suitable 

for all the three seasons. 

14 Renjini (MO 12) 115-120 

Red; 

medium, 

bold 

Dwarf, resistant to blast and 

BPH. 

15 Pavithra (MO 13) 115-120 

Red; 

medium, 

bold 

Dwarf, medium tillering, 

resistant to BPH and GM 

Biotype-5. 

16 Panchami (MO 14) 115-120 

Red; 

medium, 

bold 

Dwarf, medium tillering, 

resistant to BPH and GM 

Biotype-5. 

17 Uma (MO 16) 

115-120 

Mundakan 

120-135 

Virippu 

Red; 

medium, 

bold 

Dwarf, medium tillering, non-

lodging, resistant to BPH and 

GM Biotype-5.  Dormancy up to 

3 weeks.  Suited to three seasons 

especially to additional crop 

season of Kuttanad. 

18 Karishma (MO 18) 115-120 

Red; 

medium, 

bold 

Dwarf, medium tillering, 

resistant to BPH and medium 

resistant to GM.  Suited to three 

seasons especially to kari lands 

to Kuttanad; tolerant to iron 

toxicity. 



19 
Vyttila-1 

(Chootupokkali-Tall) 
115 Red Suitable for Pokkali areas. 

20 
Vyttila-2 

(Cheruvirippu Tall) 
125-130 Red; bold 

Suitable for virippu season in the 

saline areas of Ernakulam and 

Alappuzha districts 

  

21 

Vyttila-3  110-115 Red 

Suitable for virippu season in the 

coastal saline areas of 

Ernakulam and Alappuzha dists. 

22 Vyttila-4  120-125 Red 

Suitable for virippu season in the 

coastal saline areas (Pokkali 

ecosystem) and other flood 

prone areas and deep water 

situations. 

23 Vyttila-5 115-120 Red 

Tall, moderately lodging, 

tolerant to major diseases and 

pests except BLB, leaf scald, 

stem borer, leaf folder and rice 

bug. 

24 Arathy (ACV-1) 120-135 Red 

Seed dormancy up to one 

month.  Recommended for 

southern region for virippu 

season for delayed sowing and 

for situations where over-aged 

seedling may have to be 

planted.  Moderately resistant to 

sheath blight, sheath rot and 

BPH. 

25 ASD 16 110-115 
White; 

short, bold 
Good grain quality, high yield 



 

Long duration 

1 
Lakshmi 

(Kayamkulam-1) 
175-180 Red 

Suitable for second crop season.  

Moderately resistant to leaf 

roller, blast, blight and sheath 

blight, fairly resistant to stem 

borer. 

2 
Dhanya 

(Kayamkulam-4) 
160-165 Red 

Photosensitive, moderately 

resistant to stem borer, gall 

midge, sheath blight and blast. 

3 Reshmi (PTB 44) 150-160 Red 

Suitable for growing in the 

second crop as the mundakan for 

Koottumundakan system.  

Resistant to leaf folder and 

tolerant to gall midge. 

4 Neeraja (PTB 47) 140-150 White 

Moderately resistant to leaf 

folder, resistant to blast and 

moderately susceptible to sheath 

blight, non-lodging, 

photosensitive, dormant, suited 

to flood prone and waterlogged 

areas and poonthalpadams. 

5 Nila  (PTB 48) 160-180 
Red; short, 

bold 

Photosensitive, capable of 

producing good grain and straw 

yields under low fertilizer 

application.  Suitable for 

karinkora cultivation.  Highly 

resistant to thrips, BPH and 

moderately resistant to gall 

midge, stem borer and sheath 



blight.  Can be cultivated in 

areas where water supply is 

assured till the middle of 

January. 

6 
Mangalamahsuri 

(PTB 53) 
140-145 

Red; medium, 

slender 

Multiple resistant, tolerant to 

iron toxicity and waterlogging.  

Good response to low fertilizer 

regimes. 

7 Karuna  (PTB 54) 140-145 Red; long, bold

Multiple resistant, tolerant to 

iron toxicity, good response to 

low fertilizer regimes, 

susceptible to brown spot.  

Specific to II crop season.  

8 
Kottarakkara-1 

(Cheradi) 
140-145 Red For waterlogged deep soils 

9 
Makaram 

(KTR 2) 
160-165 

Red; short, 

bold 

Photosensitive; suitable for 

eastern lateritic region; II crop 

component in koottumundakan 

system 

10 Kumbham  (KTR 3) 165-175 
Red; short, 

bold 

Photosensitive, tolerant to 

lodging; suitable for eastern 

lateritic region; II crop 

component in koottumundakan 

system 

11 Pankaj (Semi-tall) 135-140 White 
For ill-drained deep soils, 

susceptible to leaf blight. 

12 H4 (Tall) 125-145 Red; bold For ill-drained deep soils 

13 Mahsuri (Tall) 125-145 
White; fine 

rice 

Excessive shedding of grains at 

maturity, susceptible to blast. 

14 Sagara 180-190 Red Photosensitive 



15 Deepthi 150-160 Red 

Semi-tall, photo-insensitive, 

moderately resistant to blast, leaf 

folder and stem borer, 

moderately resistant to drought 

16 Ponni 140-145 

White; 

medium, 

slender 

Fine grain quality rice 

17 White Ponni 135-140 

White; 

medium, 

slender 

Fine grain quality rice 

18 Ponmani 160-165 White; bold  
Resistant to BPH; high yield 

potential 

19 Pranava 130-135 

White, 

medium, 

slender 

Multiple resistant. Suitable for 

the black cotton soils of Chittoor 

20 Swetha 140-145 
White; short, 

bold 

Suitable for black cotton soils of 

Chittoor taluk as a transplanted 

II crop 

21 Dhanu 150-160 
Red; short, 

bold 

Photosensitive variety suitable 

for the second crop in 

Onattukara.  Tolerant to sheath 

blight, brown leaf spot and stem 

borer. 

      

 

 



Table 6. Recommended Paddy Varieties for Tamil Nadu 

• Selection of varieties depends on the agro climatic conditions, the cropping system 

followed, grain quality and several other factors.  

• The dwarf varieties have higher potential compared to traditional varieties.  

• Rice hybrids have been developed with two to three times higher yield potential.  

• So far in Tamil Nadu, 157 varieties have been released. Among them, 86 varieties are short 

duration, 48 and 50 are medium and long duration varieties respectively.  

Short duration varieties 

Variety  Duration 

(Days)  

Yield 

(t/ha)  

Grain quality  Remarks  

ADT 36  110  5.5  Medium slender white rice Resistant to BPH and blast  

ADT 37  110  6.0    Short bold white rice Resistant to many pests and diseases, 

seed dormancy for 60 days  

ADT 42  115  5.9  Long slender white rice Resistant to GLH  

ADT 43  110  5.9  Medium slender white rice High tillering and fine rice, resistant to 

GLH  

ASD 16  115  5.5  Short bold white rice Medium tillering, more number of 

grains per panicle, resistant to blast  

ASD 18  110  7.0  Medium slender white rice Resistant to blast  

ASD 20  115  5.5  Long slender White rice, resistant to many pests and 

diseases  

IR50  110  5.5  Long slender white rice Susceptible to BPH and blast  

TKM 9  110  6.0  Short bold red kernel Resistant to BLB, drought tolerant  

IR 36  115  5.5  Long slender white rice Resistant to many pests and diseases  

MDU 5  100  5.0  Medium slender white rice Resistant to many pests and diseases  

CO 47  110-115  6.0  Medium slender Resistant to blast  

ADT (R) 45  115  6.2  White medium slender Resistant to rice gall midge. temborer 

and Brown Plant hopper  



TRY (R) 2  115  5.3  - -  

TKM (R) 12 115  3.1  Medium slender Moderate Resistant to Blast of Brown 

spot and Stemborer, and gall midge.  

PMK (R) 3  115  3.25  Long bold White Rice  Drought Resistant. Field tolerant to 

leaf folder and stem borer  

ADT (R) 47  118  6.2  Medium slender white Rice High yielder with more number of 

tillers and long compact panicles.  

ADT (R) 48    94- 99   4.8  Long slender  

White Rice  

Very early.Resistant to stemborer 

green leaf hopper and gall midge.  

 

Variety  Duration 

(Days)  

Yield 

(t/ha)  

Grain quality  Remarks  

Medium duration varieties 

ADT 38  135  6.5  Long slender  White rice, resistant to BPH, GLH, 

leaf folder, susceptible to BLB. There 

is a problem of reduction of viability 

after 6 months storage. For this, the 

seed should be brought down to 12% 

moisture content.  

CO 43  135  5.5  Medium slender white rice Tolerant to saline and alkaline soils  

MDU 2  135  5.0  Medium slender  White rice, cold tolerant  

MDU 4  125  6.0  Long slender  White rice, cold tolerant  

CO 46  130  6.0  Long slender  White rice resistant to BPH.Suitable 

for Coimbatore and Erode districts  

IR 20  130  5.5  Medium slender white rice Resistant to stem borer  

ASD 19  125  5.8  Short slender white rice  Drought tolerant  

White Ponni 

(Improved)  

140  4.0  Semi tall  Fine grain quality rice, lodging type, 

resistant to RTV  



 

                        Recommended varieties for different seasons and districts of TN 

District / 

Season 

Month Varieties 

     Kanchipuram / Tiruvallur  

Sornavari  April -May  TKM 9, ADT 36, ADT 37, JJ 92 (ADT 41), ADT 42, ADT 43, ADT (R) 45, ADT 

(R) 47, IR 36, IR 50, IR 64, ASD 1, ASD 16, ASD 17, ASD 18, ASD 20, MDU 5, 

MGR (CORH1)*, ADTRH 1*  

Samba  August  IR 20, White Ponni, CO 25, CO 43, CO 45, ADT 39, ADT 40, PY 4, TRY 1, ASD 

19, ASD 20, CORH 2*  

Late 

Samba  

September – 

October  

IR 20, White Ponni, ADT 39, ADT (R) 46, CO 43, CO 45, TRY 1, MDU 5, ASD 

20, CORH2* 

ADT (R) 46  135  6.26  Medium slender  High yielding variety.  

TRY 1  135-140  5.3  Medium slender  Suitable for making flaked rice (Aval) 

and Puffed Rice ( Pori )  

• ADT 38, CO 43, CO 45 and CORH 2 should be sown during September (early Puratasi) IR 

20 and ASD 19 are to be sown during first fortnight of October (late Puratasi).  

Long duration varieties 

Variety  Duration 

(Days)  

Yield 

(t/ha)  

Grain quality  Remarks  

CR 1009  160  short bold white rice  resistant to RTV  6.0  

ADT 40  150  5.0  short bold white rice  suited to water logged situation  

ADT 44  150  6.2  short bold white rice  resistant to blast and GLH  

• CR 1009 is more suitable for August sowing / September planting, whereas ADT 40 and 

ADT 44 are recommended for September sowing.  



Navarai  December -

January  

IET 1722, IR 20, IR 64, ADT 36, ADT 37, ADT 39, ADT 42, ASD 16, CO 37, CO 

43, ASD 18, ASD 20, MDU 5, MGR (CORH1)*  

Dry  July-August TKM 9, TKM 11, IR 50, PMK 1, PMK 2, MDU 5,  

Semi-dry  July-August IR 20, PMK 1, PMK 2, TKM 9, TKM 10, TKM 11, MDU 5,  

    Vellore / Tiruvannamalai  

Sornavari  April-May  IR 50, IR 64, TKM 9, ADT 36, ADT 37, JJ 92 (ADT 41), ADT 42, ADT 43, ADT 

(R) 45, ADT (R) 47, CO 37, ASD 16, ASD 17, ASD 18, ASD 20, MDU 5, 

ADTRH1*, MGR (CORH1)*,  

Samba  August  Ponmani, ADT 40, ADT (R) 46, Bhavani, IR 20, White Ponni, CO 43, Paiyur 1, 

PY 4, CO 45, TRY 1, MDU 5, ASD 19, ASD 20, CORH2*  

Navarai  December-

January  

Rasi, ADT 36, IR 20, IR 64, CO 37, CO 43, ADT 39, ADT 42, ASD 16, ASD 18, 

ASD 20, MDU 5, MGR (CORH1)*  

     Cuddalore / Vilupuram  

Sornavari  April-May  ADT 36, JJ 92 (ADT 41), ADT 42, ADT 43, ADT (R) 45, ADT (R) 47, TKM 9, 

IR 50, IR 64, ASD 16, ASD 18, ASD 20, MDU 5, , ADTRH 1*, MGR (CORH1)* 



 

Samba  August  IR 20, White Ponni, CO 43, CO 45, Ponmani, PY 4, ADT 38, ADT (R) 46, 

TRY 1, MDU 5, ASD 19, ASD 20, CORH 2*  

Navarai  December-

January  

ADT 36, ADT 39, ADT 42, IR 20, IR 36, IR 64, ASD 16, ASD 18, ASD 20, 

MDU 5, MGR (CORH1)*  

   Tiruchirappalli/Karur/ Perambalur  

Kuruvai  June-July  TKM 9, ADT 36, ADT 37, JJ 92 (ADT 41), ADT 42, ADT 43, ADT (R) 45, 

ADT (R) 47, IR 50, IR 64, CO 37, ASD 16, ASD 18, MDU 5, ADTRH 1*, 

MGR (CORH 1)* , TRY (R) 2  

Samba  August  IR 20, White Ponni, CO 43, Paiyur 1, ADT 40, Ponmani, CO 45, TRY 1, ASD 

19, MDU 5, ASD 20  

Late Samba  September-

October  

IR 20, White Ponni, ADT 39, CO 43, CO 45, TRY 1, Thaladi, ASD 19, ASD 

20  

Navarai  December -

January  

IET 1722, ADT 36, ADT 42, IR 64, ASD 16, ASD 18, ASD 20, MDU 5, 

MGR (CORH1)*, TRY (R) 2  

   Thanjavur/Nagapattinam/ Tiruvarur  

Kuruvai  Jun.-Jul  ADT 36, ADT 37, ADT 42, ADT 43, ADT (R) 45, ADT (R) 47, ADT (R) 48, 

TKM 9, IR 50, IR 64, ASD 16, ASD 18, MDU 5, ADTRH 1*, CORH 2*, 

MGR (CORH1)*, TRY (R) 2  

Samba  Aug.  CO 25, CO 43, CO 45, IR 20, White Ponni, Ponmani, ADT 38, ADT 40 TRY 

1, ASD 19, ASD 20, MDU 5, CORH 2*  

Late Samba / 

Thaladi  

September-

October  

ADT 38, ADT 39, ADT (R) 46, IR 20, CO 43, CO 45, Ponmani, TRY 1, ASD 

19, ASD 20  

Navarai 

(Kullankar)  

December-

January  

ADT 36, ADT 37, ADT 42, IR 64, ASD 16, ASD 18, ASD 20, MDU 5, MGR 

(CORH 1)*, TRY (R) 2  

   Pudukottai  

Kuruvai  June-July  ADT 36, ADT 42, ADT 43, ADT (R) 45, ADT (R) 47, TKM 9, IR 50, IR 64, 

ASD 16, ASD 20, MDU 5, MGR (CORH 1)*, ADTRH 1*, CORH 2* 

Samba  August  IR 20, White Ponni, CO 43, Paiyur 1, Ponmani, ASD 18, ASD 19, ASD 20, 

TRY 1, MDU 5, CORH 2*  

Late Samba / 

Thaladi  

September-

October  

IR 20, ADT 38, ADT 39, ADT (R) 46, CO 43, CO 45, TRY 1, ASD 19, ASD 

20  



 

District / 

Season 

Month Varieties 

Dry  July-August  ADT 36, Rasi, PMK 1, PMK 2, TKM 9, TKM 10  

Semi-dry  July-August  ADT 36, Rasi, PMK 1, PMK 2, TKM 9, TKM 10, TKM (R) 12  

    Madurai/Dindigul/Theni  

Kar  May-June  CO 37, ADT 36, ADT 37, JJ 92 (ADT 41), ADT 42, ADT 43, ADT (R) 45, 

ADT (R) 47, TKM 9, IR 36, IR 50, IR 64, ASD 16, ASD 18, ASD 20, MDU 

5, MGR (CORH 1)*, ADTRH 1*  

Samba  August  IR 20, White Ponni, CO 42, CO 43, CO 45, MDU 2, MDU 4, MDU 5, Paiyur 

1, ADT 38, ADT 40, TRY 1, ASD 19, ASD 20, CORH 2*  

Late Samba / 

Thaladi  

September-

October  

IR 20, White Ponni, MDU 2, MDU 3, MDU 4, ADT 39, ADT (R) 46, CO 43, 

CO 45, ASD 19, ASD 20, TRY 1  

Navarai  December-

January  

CO 37, Rasi, IR 64, ADT 36, ADT 37, ADT 42, ASD 16, ASD 18, ASD 20, 

MDU 5, MGR (CORH1)*  

Semi-dry  July-August  PMK 1, PMK 2, TKM 9, TKM 10, MDU 5  

    Ramanathapuram  

Samba  August  IR 20, White Ponni, CO 43, CO 45, ASD 19, ASD 20, TRY 1, MDU 5, 

CORH 2*  

Rainfed & 

Semi-dry  

July-August  ASD 17, ADT 36, PMK 1, PMK 2, MDU 5, TKM (R) 12, PMK (R) 3  

    Virudhunagar  

Dry  July-August  TKM 9, ADT 36, Rasi, PMK 1, PMK 2, MDU 5, CORH 2*, TKM (R) 12 , 

PMK (R) 3  

Sivaganga  

Semi-dry  July-August  ADT 36, Rasi, PMK 1, PMK 2, MDU 5, TKM (R) 12, PMK (R) 3 

    Tirunelveli, Thoothukudi  

Early Kar  April-May  TKM 9, IR 50, IR 64, ADT 36, ADT 42, MGR (CORH 1)*  

Kar  May-June  ASD 16, ASD 17, ASD 18, JJ 92 (ADT 41), ADT 42, ADT 43 (for 



Tirunelveli, Thoothukudi), ADT (R) 45, ADT (R) 47, ADTRH 1*, MGR 

(CORH1)*,  

Late 

Samba/Thaladi 

September-

October  

White Ponni, IR 20, ADT 39, ADT (R) 46, ASD 19, ASD 20, TRY 1, MDU 

5, CORH 2*, PMK (R) 3  

Pishnam/Late 

Pishnam  

  CO 45, ASD 18, ASD 19, ASD 20, CO 43, TRY 1  

Semi-dry    MDU 5  

District / 

Season  

Month  Varieties  

   Kanayakumari  

Kar  May-June  TKM 9, ADT 36, JJ 92 (ADT 41), ADT 42, ADT 43, ADT (R) 45, ADT (R) 

47, TPS 1, IR 50, IR 56, IR 64, ASD 16, ASD 17, ASD 18, ASD 20, MDU 5,  

Late Samba / 

Thaladi    

Pishnam  

September-

October  

White Ponni, IR 20, Ponmani, CO 43, CO 45, TRY 1, ASD 18, ASD 19, ASD 

20, ADT 39, ADT 40, ADT (R) 46, MDU 5,  

Semi-dry  July-August  ADT 36, Rasi, TPS 1, ASD 17, PMK 1, PMK 2  

   Salem, Namakkal  

Kar  May-June  IR 50, ADT 36, ADT 37, ADT 42, ADT 43, ADT (R) 45, ADT (R) 47, CO 

37, IR 36, IR 64, ASD 16, ASD 18, ASD 20, MDU 5, ADTRH 1*, MGR 

(CORH1)*  

Samba  August  IR 20, White Ponni, Bhavani, CO 43, CO 45, Paiyur 1, MDU 4, MDU 5, 

TRY 1, ASD 19, ASD 20  

Navarai  December-

January  

IR 20, CO 37, CO 43, ADT 36, ADT 39, ADT 42, IR 36, IR 64, ASD 18, 

ASD 19, ASD 20, MDU 5, MGR (CORH 1)*  

   Dharmapuri  

Kar  May-June  CO 37, CO 43, IR 20, IR 50, IR 64, ASD 16, ASD 18, ASD 19, ASD 20, 

Bhavani, White Ponni, Paiyur 1, Paiyur 2, MDU 2, MDU 4, MDU 5, JJ 92 

(ADT 41), ADT 42, ADT 43, ADT (R) 45, ADT (R) 47, TRY 1, ADTRH 1, 

MGR (CORH1)*  

Navarai  December- CO 37, Rasi, IR 64, ADT 36, ADT 37, ADT 42, ASD 16, ASD 18, ASD 20, 



January  Paiyur 1, MDU 5, MGR (CORH 1)*  

Samba/Late 

Samba  

August-

October  

TRY1, Bhavani, IR 20, White Ponni, Paiyur 1, CO 43, MDU 4, ADT (R) 46, 

ASD 19  

  Coimbatore  

Kar  May-June  CO 37, IR 50, IR 64, ADT 36, JJ 92 (ADT 41), ADT 42, ADT 43, ADT (R) 

45, ADT (R) 47, ASD 16, ASD 18, ASD 20, MDU 5, ADTRH 1*, MGR 

(CORH 1)*  

Samba  August  IR 20, CO 43, CO 45, CO 46, White Ponni, ADT 39, MDU 4, MDU 5, TRY 

1, ASD 19, ASD 20, CORH 2*  

Late Samba / 

Thaladi  

September-

October  

IR 20, ADT 39, ADT (R) 46, CO 45, CO 46, ASD 20, CORH 2*  

District / 

Season 

Month Varieties 

Navarai  December-

January  

CO 37, CO 43, IR 20, IR 64, ADT 36, ADT 39, ASD 16, ASD 18, ASD 19, 

ASD 20, TRY 1, MDU 5, MGR (CORH 1)*  

     Erode  

Kar  May-June  CO 37, IR 50, IR 64, ADT 36, JJ 92 (ADT 41), ADT 42, ADT 43, ADT (R) 

45, ASD 16, ASD 18, ASD 20, MDU 5, MGR (CORH 1)*, ADTRH 1)*  

Samba  August  IR 20, Bhavani, CO 43, CO 45, CO 46, White Ponni, ADT 39, TRY 1, ASD 

19, ASD 20, MDU 5  

Late Samba  September-

October  

IR 20, White Ponni, ADT 39, ADT (R) 46, CO 43, CO 45, CO 46, TRY 1, 

ASD 19, ASD 20, CORH 2*  

Navarai  December-

January  

IR 20, IR 64, CO 37, Rasi, ADT 36, ADT 42, ASD 16, ASD 18, ASD 20, 

MDU 5, MGR (CORH 1)*, TRY (R) 2  

  The Nilgiris  

Samba  July-August IR 20, CO 43, CO 45, TRY 1, MDU 5, ASD 20  
 

 



Table 7. Recommended High Yielding varieties of Paddy for U.P.  

Bundel Khand Zone 

Variety  Duration 

(Days)  

Yield 

(Qt. 

per 

ha.)  

Type of 

Paddy  

Type of 

Rice  

Resistence 

to 

Diseases 

Variety Character  

Saket-4  110-115  40-42  Thin 

long  

Thin 

white  

  Not effected by light suitable for 

alkaline soils  

Govind  105-110  40-45  Thin 

long  

Thin 

white  

Bacterial 

Blight & 

Blast  

-  

Ashwani  96-110  40-45  Small 

thick  

Small 

medium  

-  Irrigated and unirrigated  

Jaya  130-125  50-60  Thick  Thick  Blast & 

Stem Rot 

Affected by temperature suitable for 

direct sowing alkaline soil.  

Panth-4  125-130  55-60  Thin 

long  

Thin 

White  

Moderate 

tolerent to 

Bacterial 

Blight  

-  

Mahasuri 140-150  30-40  Medium White 

Medium 

-  Can grow in 30-40 Cm deep water  

Type-3  125-140  35-45  Thin 

long  

Thin 

white  

-  Dwarf Scented  

Basmati-

370  

135  22-25  Long 

thin  

Thin 

white  

-  Suitable for Whole by U.P.  

Pusa 135-140  30-40  Thin Thin -  Scented  



Kasturi  115-125  45-50  Thin 

long  

Thin 

white  

-  Scented Suceptable to blight & blast 

 

 

 

Bhawar and Tarai Zone 

(Saharampur MuradaBad, Pilibheet, Barelley, Lakhimpur, Manital, Udhamsingh,Nagar, 

Dehradoon plains, Jytibafully Nagar) 

Variety  
Duration 

Days  

Yield 

(Qt. 

per 

hac.)  

Type of 

Paddy  

Type 

of 

Rice  

Resistance 

to Diseases  

Variety 

Character  

  

Saket-4 
110-115 40-42  

Thin 

long  

Thin 

white  
- 

Not affected by light.

Suitable for alkaline soils  

Govind  105-110  40-45  
Thin 

long  

Thin 

white  

Bacterial 

Blight & 

Blast  

  

Narender 

- 118  
85-90  40-45  

Thin 

long  

Thin 

white  
-  

Suitable for 

unirrigated upland cultivation 

Narender 

80  
110-120  50-60  

Thin 

long  

Thin 

white  
Blast  Irrigated  

Ratna  120-125  40-45  Thin Thin Bacterial -  



long  white  Blight  

Manhar  119-122  48-50  
Thin 

long  

Thin 

white  

Medium 

Resistent 

for 

Bacterial 

Blight  

-  

Pusa-169  130-135  60-65  
Medium 

thin  

Medium 

thin  
-  -  

Panth-12  115-122  50-60  
Thin 

long  

Thin 

White  

Bacterial 

Blight 

Brown 

spot  

Medium resistant

to plant hopper  

Panth-10  125-130  55-60  
Thin 

long  

Thin 

white  

Blast 

moderately 

for Blight 

Suitable for 

Transplanting  

Jaya  130-125  50-60  Thick  Thick  
Blast & 

Stem Rot  

Affected by 

temperature , suitable for 

direct 

sowing alkaline soil.  

Panth-4  125-130  55-60  
Thin 

long  

Thin 

White  

Moderate 

tolerent to 

Bacterial 

Blight  

-  

Sarju-52  130-135  50-60  Long  Medium  
Bacterial 

Blight  
-  

PNR-381  125-140  50-60  
Long 

thin  
White thin 

Diseases 

Resistant  
-  

Narender-

359  
130-135  60-65  

Long 

thick  

Medium 

White  

Bacterial 

Blight 

moderate 

Panicle comes in 

all the tillers  



tolerant  

Cross-116 150  35-40  
Long 

brown  

Thick 

white  

Bacterial 

Blight  
Shallow water area  

Type-9  150  30-35  

Thin 

orange 

tip  

Thin 

white  
  Scented, Stem borer Resistant 

Type-100  150  35-45  

Thick 

yellowish 

tip  

Thin 

White  
-  

Suitable for 30 

to 45cm.water depth  

Type-3  125-140  35-45  
Thin 

long  

Thin 

white  
-  Dwarf Scented  

Pusa 

Basmati  
135-140  30-40  

Thin 

long  

Thin 

white  
-  Scented  

Haryana 

Basmati-1 
140  45-50  

Long 

thin  

Thin 

white  

Green 

hopper 

tolerent  

Scented  

Kasturi  115-125  45-50  
Thin 

long  

Thin 

white  
-  

Scented,Susceptible 

to blight & blast  

Usardhan-

1  
140-145  50-60  

Small 

thick  

Small 

white  
  Suitable for Alkaline soil  

Narender 

Usardan-2 
125-130    

Long 

round  

Medium 

White  

Brown 

spot & 

Blight 

Moderate 

tolerent to 

Stemrot & 

Strip leaf  

Suitable for irrigated 

Alkaline soil  

CSR-10  115-120    
Small 

thick  

Small 

white  
-  

Suitable 

& good

for Alkaline



soil  

Mahasuri  140-150    Medium 
White 

medium  
-  

Can grow

in 30-40 

cm. deep water  
 

 

Central Plains 

(Lucknow Kanpur, Alahabad, Regions excluding pratapgarah) 

Variety  Dura 

tion 

(Days)  

Yield (Qt. 

per hac.)  

Type  

of 

Paddy  

Type of Rice Resistence 

to 

Diseases  

Variety 

Character  

Saket-4 110-115  40-42  Thin 

long  

Thin white    Not affected by 

light suitable for 

alkaline soils  

Ashwani  96-110  40-45  Small thick Small 

medium  

-  Irrigated and 

unirrigated  

Narender-80 110-120  50-60  Thin 

long  

Thin white  Blast  Irrigated  

Manhar  119-122  48-50  Thin  

long  

Thin white  Medium 

Resistent 

for 

Bacterial 

Blight  

-  

Panth-12  115-122  50-60  Thin 

long  

Thin White  Bacterial 

Blight 

Brown 

spot  

Medium 

resistant to plant 

hopper  

IR-50  105-110  45-50  Thin Thin white  -  Succeptable to 



long  Blast  

Jaya  130-125  50-60  Thick  Thick  Blast & 

Stem Rot  

Affected by 

temperature 

suitable for 

direct sowing 

alkaline soil.  

Panth-4  125-130  55-60  Thin 

long  

Thin white  Moderate 

tolerent to 

Bacterial 

Blight  

-  

Sarju-52  130-135  50-60  Long  Medium  Bacterial 

Blight  

-  

Sita  130-135  45-50  Med 

ium  

White 

medium  

-  -  

PNR-381  125-140  50-60  Long 

thin  

Long thin  Diseases 

Resistant  

-  

Narender-

359  

130-135  60-65  Long 

thin  

Medium 

white  

Bacterial 

Blight 

Moderate 

tolerant  

Panicle comes in 

all the tillers  

Cross-116  150  35-40  Long 

brown  

Thick white  Bacterial 

Blight  

Shallow water 

area  

Type-9  150  30-35  Thin 

orange tip 

Thin white    Scented Stem 

borer Resistent  

Type-3  125-140  35-45  Thin  

long  

Thin white  -  Dwarf Scented  

Basmati-370 135  22-25  Long  

thin  

Thin white  -  Suitable for 

Whole by U.P.  

Pusa 

Basmati  

135-140  30-40  Thin 

long  

Thin white  -  Scented  



Kasturi  115-125  45-50  Thin 

long  

Thin white  -  Scented 

Suceptable to 

blight & blast  

Usardhan-1  140-145  50-60  Small thick Small white    Suitable for 

Alkaline soil  

Narender 

Usardan-2  

125-130    Long round Medium 

White  

Brown 

spot & 

Blight 

Moderate 

tolerent to 

Stemrot & 

Strip leaf  

Suitable for 

irrigated 

Alkaline soil  

Type-100  150  35-45  Thick yello

wish tip  

Thin white  -  Suitable for 30 

to 45cm. Water 

depth  
 

 

Central Western Plains 

(Bijnor, Muradabad, Rampur Barelly, Shajahapur, Badaiyoo, Jyotibaphuly Nagar.)

Variety  Duration 

(Days) 

Yield 

(Qt. per 

hac.)  

Type 

of 

Paddy  

Type of 

Rice  

Resistance 

to 

Diseases 

Variety Character  

Saket-4 110-115  40-42  Thin 

long  

Thin white 
  

Not effected by light 

suitable for alkaline soils  

Govind  105-110  40-45  Thin 

long  

Thin white Bacterial 

Blight & 

Blast  

               --   



Ratna  120-125  40-45  Thin 

long  

Thin white Bacterial 

Blight  

              - -  

Narender-

80  

110-120  50-60  Thin 

long  

Thin white Blast  Irrigated  

Manhar  119-122  48-50  Thin long Thin white Medium 

Resistent 

for 

Bacterial 

Blight  

        --  

Panth-12  115-122  50-60  Thin long Thin 

White  

Bacterial 

Blight 

Brown 

spot  

Medium resistant to plant 

hopper  

Panth-10  125-130  55-60  Thin long Thin white Blast 

moderetell

y for 

Blight  

Suitable for Transplanting 

Jaya  130-125  50-60  Thick  Thick  Blast & 

Stem Rot 

Affected by temperature, 

suitable for direct sowing 

alkaline soil.  

Panth-4  125-130  55-60  Thin long Thin 

White  

Moderate 

tolerent to 

Bacterial 

Blight  

-  

Sarju-52  130-135  50-60  Long  Med 

ium  

Bacterial 

Blight  

-  

PNR-381  125-140  50-60  Long  

thin  

White thin Diseases 

Resistant  

-  

Cross-116 150  35-40  Long 

brown  

Thick 

white  

Bacterial 

Blight  

Shallow water area  



Type-9  150  30-35  Thin 

orange tip 

Thin white 
  

Scented, Resistant to Stem 

borer  

Type-100  150  35-45  Thick 

yello 

wish tip  

Thin white -  Suitable for 30 to 45cm. 

Water depth  

Type-3  125-140  35-45  Thin long Thin white -  Dwarf Scented  

Basmati-

370  

135  22-25  Long thin Thin white -  Suitable for Whole U.P.  

Pusa 

Basmati  

135-140  30-40  Thin long Thin white -  Scented  

Kasturi  115-125  45-50  Thin long Thin white -  Scented Succeptable to 

blight & blast  

Usardhan-

1  

140-145  50-60  Small 

thick  

Small 

white  
  

Suitable for Alkaline soil  

Narender 

Usardan-2 

125-130  

  

Long 

round  

Med 

ium White 

Brown 

spot & 

Blight 

Moderate 

tolerent to 

Stemrot & 

Strip leaf  

Suitable for irrigated 

Alkaline soil  

CSR-10  115-120  
  

Small 

thick  

Small 

white  

-  Suitable & good for 

Alkaline soil  

Mahasuri  140-150  
  

Medium  White 

medium  

-  Can grow in 30-40 cm. 

deep water  
 

 

 



Eastern Plains  

(Barabanki, Faijabad, Sultanpur, Pratapgarh,Jonpur, jamgarh, Baliya, Gajipur, 

Varanasi, Chandauli,Mau, Ambedkar Nagar)  

   

Variety  Duration 

(Days)  

Yield 

(Qt. per 

hac.)  

Type  

of  

Paddy  

Type 

of 

Rice  

Resistance to 

Diseases  

Variety Character  

Saket-4 110-115  40-42  
Thin 

long  

Thin 

white  
  

Not effected by light 

suitable for alkaline soils 

Govind  105-110  40-45  
Thin 

long  

Thin 

white  

Bacterial 

Blight &

Blast  

  

Narender-

118  
85-90  40-45  

Thin 

long  

Thin 

white  
    

Narender-

80  
110-120  50-60  

Thin 

long  

Thin 

white  
    

Ratna  120-125  40-45  
Thin 

long  

Thin 

white  

Bacterial 

Blight  
-  

Narender-

97  
85-90  45-50  

Thin 

long  

Thin 

white  
-  

Suitable for unirrigated 

upland  

Panth-12  115-122  50-60  
Thin 

long  

Thin 

White  

Bacterial 

Blight  

Brown spot  

Medium resistent to plant 

hopper  

IR-50  105-110  45-50  
Thin  

long  

Thin 

white  
-  Succeptable to Blast  

Jaya  130-125  50-60  Thick  Thick  
Blast & Stem 

Rot  

Effected by temperature 

suitable for direct sowing 

alkaline soil.  

PanthDhan- 125-130  55-60  Thin Thin Moderate  -  



4  long  White  tolerent 

to Bacterial

Blight  

Sarju-52  130-135  50-60  Long  
Med 

ium  

Bacterial 

Blight  
-  

Sita  130-135  45-50  
Med 

ium  

White 

med 

ium  

-  -  

PNR-381  125-140  50-60  
Long 

thin  

White 

thin  

Diseases 

Resistant  
-  

Narender 

359  
130-135  60-65  

Long 

thick  

Med 

ium 

white  

Bacterial 

Blight 

Moderate 

tolerent  

Panicle comes in all the 

tillers  

Cross-116  150  35-40  
Long 

brown  

Thick 

white  

Bacterial 

Blight  
Shallow water area  

Type-9  150  30-35  

Thin 

orange 

tip  

Thin 

white  
  

Scented Stem Borer 

Resistent  

Type-100  150  35-45  

Thick 

yello 

wish 

tip  

Thin 

white  
-  

Suitable for 30 to 45cm. 

Water depth  

Type-3  125-140  35-45  
Thin 

long  

Thin 

white  
-  Dwarf Scented  

Mahsuri  140-150  30-40  
Med 

ium  

White 

med 

ium  

-  
Can grow in 30-40 cm 

deep water  

Basmati-

370  
135  22-25  

Long 

thin  

Thin 

white  
-  Suitable for Whole U.P.  



Pusa 

Basmati  
135-140  30-40  

Thin 

long  

Thin 

white  
-  Scented  

Kasturi  115-125  45-50  
Thin 

long  

Thin 

white  
-  

Scented Suceptable to 

blight & blast  

Usardhan-1 140-145  50-60  
Small 

thick  

Small 

white  
  Suitable for Alkaline soil 

CSR-10  115-120    
Small 

thick  

Small 

white  
-  

Suitable & good for 

Alkaline soil  

Jal lahri  145  40-50  -  -  -  -  

Swarn  165  65-70  
Small 

thin  
White  -  Dwarf  

Chakiya-59 145-150  30-40  
Small 

thin  

Thick 

white  
-  

Suitable for Stagnant 

water dept upto 120cm.  

Jalmagna  150-200  35-40  
Small 

thick  

Thick 

White  
-  

Suitable for deep water 

more than 120cm.  

Madhukar  145-150  30-40  
Small 

thick  

Thick 

White  
-  

Suitable for flood 

effected areas.  

Jalnidhi  170-200  35-40  

Med 

ium 

Healthy 

light  

Med 

ium 

Red 

dish  

Resistent  

Long plant grows with 

the water level like lotus 

plant.  

Jalpriya  150-160  30-35  
Long 

healthy  

Long 

white  

Partially  

Resistent  

Suitable for stagnant 

water depth upto 100cm. 

Badh 

(Flood) 

Awrodhi  

145-155  35-40  -  -  

Blast 

Brown  

spot  

Survives after merging in 

water for few days. 

Suitble for flood effected 

areas.  
 

 

 



 

North East Plains 

(Gonda, Behraich, Basti, Davariya, Gorakhpur, Sidharth Nagar, Mahjraj gunj, 

Kushinagar, Balrampur, Shrawanti, Santkabeer Nagar) 

Variety  Duration 

(Days)  

Yield 

(Qt. 

per 

ha)  

Type 

of 

Paddy  

Type 

of 

Rice  

Resis 

tance 

to  

Dise 

ases  

Variety Character  

Saket-4 110-115  40- 42  Thin 

long  

Thin 

white  

- Not effected by light 

suitable for alkaline soils 

Govind  105-110  40-45  Thin 

long  

Thin 

white  

Bacterial Blight

& Blast  

- 

Ratna  120-125  40-45  Thin 

long  

Thin 

white  

Bacterial Blight -  

Narender-

97  

85- 

90  

45-50  Thin 

long  

Thin 

white  

-  Suitable for unirrigated 

upland  

Panth-12  115-122  50-60  Thin 

long  

Thin 

White  

Bacterial Blight 

Brown 

spot  

Medium resistant to plant 

hopper  

IR-50  105-110  45-50  Thin 

long  

Thin 

white  

-  - 

Jaya  130-125  50-60  Thick  Thick  Blast 

& Stem

Rot  

Affected by temperature 

suitable for direct sowing 

alkaline soil.  

PanthDhan-

4  

125-130  55-60  Thin 

long  

Thin 

White  

Moderate 

tolerant to 

Bacterial Blight 

-  

Sarju-52  130-135  50-60  Long  Medi Bacterial Blight -  



um  

Sita  130-135  45-50  Medium White 

medi 

um  

-  -  

PNR-381  125-140  50-60  Long 

thin  

White 

thin  

Diseases 

Resistant  

-  

Cross-116  150  35-40  Long 

brown  

Thick 

white  

Bacterial Blight Shallow water area  

Type-9  150  30-35  Thin 

orange 

tip  

Thin 

white  

- Scented Stem Borer 

Resistent  

Type-100  150  35-45  Thick 

yellowish 

tip  

Thin 

white  

-  Suitable for 30 to 45cm. 

Water depth  

Type-3  125-140  35-45  Thin 

long  

Thin 

white  

-  Dwarf Scented  

Mahsuri  140-150  30-40  Medium White 

med 

ium  

-  Can grow in 30-40 cm 

deep water  

Basmati-

370  

135  22-25  Long 

thin  

Thin 

white  

-  Suitable for Whole U.P.  

Pusa 

Basmati  

135-140  30-40  Thin 

long  

Thin 

white  

-  Scented  

Kasturi  115-125  45-50  Thin 

long  

Thin 

white  

-  Scented, Succeptable to 

blight & blast  

Usardhan-1 140-145  50-60  Small 

thick  

Small 

white  

- Suitable for Alkaline soil 

Narender 

Usardan-2  

125-130  - Long 

round  

Medi 

um 

White  

Brown spot & 

Blight Moderate 

tolerent to 

Suitable for irrigated 

Alkaline soil  



Stemrot & Strip 

leaf  

CSR-10  115-120  - Small 

thick  

Small 

white  

-  Suitable & good for 

Alkaline soil  

Jal lahri  145  40-50  -  -  -  -  

Chakiya-59 145-150  30-40  Small 

thin  

Thick 

white  

-  Suitable for Stagnant 

water dept upto 120cm.  

Jalmagna  150-200  35-40  Small 

thick  

Thick 

White  

-  Suitable for deep water 

more than 120cm.  

Madhukar  145-150  30-40  Small 

thick  

Thick 

White  

-  Suitable for flood 

effected areas.  

Jalnidhi  170-200  35-40  Medium 

Healthy 

light  

Med 

ium 

Red 

dish  

Resistent  Long plant grows with 

the water level like lotus 

plant.  

Jalpriya  150-160  30-35  Long 

healthy  

Long 

white  

Partially 

Resistent  

Suitable for stagnant 

water depth upto 100cm. 

Badh 

(Flood) 

Awrodhi  

145-155  35- 

40  

-  -  Blast Brown 

spot  

Survives after merging in 

water for few days. 

Suitble for flood affected 

areas.  

  

 

 

 

 



Western Plains 

(Ganga Jamuna belt, Saharaupin Muzzafer Nagar Merut, Gajiabad, Buland shahar, 

Haridwar, Bagpath, Gautum Budh Nagar) 

Variety Duration 

(Days) 

Yield 

(Qt/Ha) 

Type of 

Paddy 

Type 

of 

Rice 

Resistance 

to Diseases 

Varietal Character 

Saket-4 110-115  40-42  Thin long Thin 

white 

- Not affected by light,  suitable 

for alkaline soils  

Govind  105-110  40-45  Thin 

long  

Thin 

white 

Bacterial 

Blight & 

Blast  

  

Narender 

- 118  

85-90  40-45  Thin 

long  

Thin 

white 

-  Suitable 

for unirrigated upland cultivation 

Nar 

ender-80  

110-120  50-60  Thin 

long  

Thin 

white 

Blast  Irrigated  

Ratna  120-125  40-45  Thin 

long  

Thin 

white 

Bacterial 

Blight  

-  

Manhar  119-122  48-50  Thin 

long  

Thin 

white 

Medium 

Resistent for 

Bacterial 

Blight  

-  

Panth-12  115-122  50-60  Thin 

long  

Thin 

White 

Bacterial 

Blight 

Brown spot 

Medium resistant 

to plant  hopper  

Panth-10  125-130  55-60  Thin 

long  

Thin 

white 

Blast mod 

erately for 

Blight  

Suitable for Transplanting  

Jaya  130-125  50-60  Thick  Thick Blast & 

Stem Rot  

Affected by temperature suitable

for direct sowing alkaline



soil.  

Panth-4  125-130  55-60  Thin  

long  

Thin 

White 

Moderate 

tolerent to 

Bacterial 

Blight  

        -  

Sarju-52  130-135  50-60  Long  med  Bacterial 

Blight  

          -  

PNR-381  125-140  50-60  Long 

thin  

White 

thin  

Diseases 

Resistant  

          -  

Cross-116 150  35-40  Long 

brown  

Thick 

white 

Bacterial 

Blight  

Shallow  water area  

Type-9  150  30-35  Thin 

orange tip 

Thin 

white 

- ScentedStem borer Resistent  

Type-100  150  35-45  Thick 

yellow 

tip  

Thin 

white 

-  Suitable for 30to45cm water 

depth  

Type-3  125-140  35-45  Thin 

long  

Thin 

white 

-  Dwarf  Scented  

Pusa 

Basmati  

135-140  30-40  Thin 

long  

Thin 

white 

-  Scented  

Haryana 

Basmati-1 

140  45-50  Long 

thin  

Thin 

white 

Green 

hopper 

tolerent  

Scented  

Kasturi  115-125  45-50  Thin 

long  

Thin 

white 

-  Scented, Sucetable to blight & 

blast  

Usardhan-

1  

140-145  50-60  Small 

thick  

Small 

white 

- Suitable for Alkaline soil  

Narender 

Usardan-2 

125-130  - Long 

round  

Med 

White 

Brown spot 

& Blight 

Moderate 

Suitable for irrigated Alkaline

soil  



 

Fertilizer Requirement for differnet varieties grown in Uttar Pradesh 

Type  N  P  K  Application  

I. Irrigated - Transplanted  

A. High yielding varieties  

a. Short 

duration 

varieties  

100  50  50  • Half nitrogen + full Phosphrous and Potash apply as 

basal dressing  

• Balance nitrogen in two equal parts  

• Broadcast first at tillering and 2nd at Penical Iniciation 

b. 

Medium 

duration 

varieties  

120  60  30  • As mentioned above  

c. Scented 

varieties 

(Dwarf)  

90-120 60  60  • AS mentioned above  

d. Hybrid 

varieties  

150  75  60  • Half nitrogen and full Phosphorous and Potash is for 

basal dressing  

• Balance nitrogen in two split doses.  

tolerent to 

Stemrot & 

Strip leaf  

CSR-10  115-120  - Small 

thick  

Small 

white 

-  Suitable &good for Alkaline soil 

Mahasuri  140-150  - Med  White 

med  

-  Can grow in 30-40cm. deep

water  

Type-23 

(T-23)  

140-150  30-35  Long  

thin  

Light 

white 

-  Scented  



• First at tillering and 2nd at booting stage.  

• If required use Zinc 25 kg/ha.  

B. Local 

varieties  

60  30  30  • Same as high yielding varieties  

Direct sowing  

a. High 

yielding 

varieties  

100-

120  

50-60 50-60 • ¼ nitrogen + full Phosphorous and Potash as basal 

dressing.  

• Balance nitrogen 2/4 at tillering and ¼ at Penical 

initiation stage.  

b. Local 

varieties  

60  40  30  • As mentioned above  

II. 

unirrigated 

60  40  30  • Full quantity as basal below the seed at sowing.  

 

 

Table 8. Recommended Varieties for Punjab 

A. Fine (parmal) and coarse grain, long duration (135-150 days) varieties 

Variety  Yield 

( q/ha)  

Duration 

(days)  

Grain Characteristics Resistance  

PR 116  70  144  long, slender, 

translucent, good 

cooking quality  

most races of bacterial blight  

PR 114  70  145  extra long, slender, 

translucent, good 

cooking quality  

-do-  

PR 111  67-68  138  -do-  -do-  

PR 108  66  145  -do-  tolerant to sheath blight and 



WBPH  

PR 106  65  145  -do-  -  

PR 118 78 158 Medium slender with 

good cooking quality.

4 races of bacterial blight 

B. Coarse (parmal) grain long duration varieties 

Variety  Yield 

(q/ha)  

Duration 

(days)  

Grain Characteristics  Resistance  

Jaya  65  145  grains are bold, heavy, chalky     

IR 8  65 145  -do-     

PR 113  70  142  -do-  all races of bacterial 

blight  

 

C. Short duration fine (parmal) type 

Variety  Yield 

( q/ha)  

Duration 

(days)  

Grain Characteristics  Resistance  

PR 115  62-63  125  grains are long, slender, good 

cooking quality  

most races of bacterial 

blight  

PR 103  55  125  -do-     

 

 

 

 

 

 

 



D. Basmati 

Variety  Yield 

( q/ha)  

Duration 

(days)  

Grain Characteristics  Resistance  

Basmati 370 

(Best 

Variety)  

30  150  photo-period sensitive, tall, 

highly aromatic, grain 

elongates to double on 

cooking, non sticky,  

   -- 

Basmati 386 23  155  -do-    -- 

Pusa 

Basmati 1  

40  140  mildly aromatic, elongates well 

upon cooking, non sticky  

  -- 

Super 

Basmati 

32 145 extra long, super fine grains 

with excellent cooking quality 

and strong aroma. 

 -- 

Basmati 370 24 150 Superfine, highly aromatic and 

elongate almost double upon 

cooking. 

 -- 

Pusa 

sugandh 2 

49 125 extra long slender and clear 

transluent grains.  

 -- 

 

Table 9 .Recommended varieties for Assam 

 

Agroclimatic zone Varieties Duration(days) 

                                                  A. Semi dwrf 

2, 3, 4, 5 & 6 Govind 105-110 

2, 3, 4, 5 & 6 IR-50 105-110 

1, 2, 4  &  6 Rasi 110-115 

1 ,3, 4 & 6 IR-36 110-120 

                                                 B. Tall 

1, IW, 4 Bangalami 115-120 

1, 3, 4 Rangadoris 115-120 



1, 2, 4 Ahu Joha 110-120 

6 Maibee 90-100 

6 Dimroo 90-100 

 

IW- Sonitpur and Darrang districts          

Zone 1: North bank plains zone,                      Zone 2: Upper Brahaputra valley zone 

Zone 3: Central Brahaputra valley zone           Zone 4: Lower Brahaputra valley zone 

Zone 5: Barak Brahaputra valley zone              Zone 6: Hilly zone 

 

Table 10. Recommended Rice Varieties for Meghalaya 

Situation Varieties Yield 

(ql/ha) 

Maturity 

(in days) 

Remarks 

Ranjit 50-60 160 

Bahadur 50-60 160 

 

Lowland: Low altitude (below 800m) 

Pankaj 40-50 150 

  

RCPL 1-

87-8 

45-50 145 

RCPL 1-87 40-45 145 

RCPL 1-3 40-45 140 

 

 

Mid altitude (800-1300m) 

RCPL 3-3 40-45 140 

Red kernels but 

become white 

after milling 

Meg Rice 1 30-35 165 

 

 

 

 

 

 

A. 

 

High altitude (above 1300m) Meg Rice 2 30-35 160 

  

RCPL 1-29 40-42 130 

RCPL 1-28 38-40 130 

I.E.T 

13783 

28-30 120 

 

 

B. 

 

 

Upland : Mid altitude (800-1300m) 

I.E.T 

13459 

29-30 120 

Resistant to 

blast 

 



Table 11. Recommended Rice varieties for Northeastern hill region of India 

 

 

 

 

Altitude  Situation Variety/ Line Expected/ 

Yield 

Maturity in 

days 

Upland VL-206  

IRAT 141  

30-32  

28-32  

135  

120  

Low(<800 m 

above sea level) 

Lowland Pankaj  

RCPL - 30  

40-50  

40-50  

150  

150(Boro)  

Upland Bali  

IET 13459   

RCPL1-28       

RCPL1 29    

25-28  

28-30  

30-32  

32-35  

140  

115  

130*  

130*  

Medium (800 -

1300m above 

sea level) 

Lowland RCPL1-87-8  

DR-92  

Ngoba  

RCPL1-30    

45-50    

45-50  

45-48  

45-47  

45-50   

145**  

145  

150  

150  

140  

High (>1300m 

above sea level) 

Lowland NEH Megha Rice  

NEH Megha Rice  

Abore B   

35-40  

35-40  

25-28  

165  

160  

175  



PADDY VARIETIES CONSERVED BY CIKS 

1. Velchi 

Clay and sandy clay soil types are best suitable for its cultivation. This variety is suited 

for preparation of South Indian meals.  

2. Norungan 

It is a coarse variety and the rice is suitable for making idli.  

3. Varappu Kudainchan 

The roots of these varieties penetrate to a great depth into the ridges and are hence called 

"Varappu Kudainchan" (Varappu - Ridges; Kudainchan - Penetrator in Tamil). The rice is 

highly suitable for making idli.  

4. Mattaikkar 

It is a drought tolerant variety. The rice of this variety is ideal for making idli and dosas.  

5. Thidakkal 

This variety of rice is suitable for making idli and dosas.  

6. Sadakar 

• It is highly suitable for cultivation in the hilly slopes. It is cultivated in the hilly slopes 

of Kalvarayan range in the Villupuram district of Tamil Nadu.  

It is extremely suitable for making dishes like idly and dosa.  

• The rice is also suitable for the South Indian meal.  

• Highly resistant to pest and disease.  



7. Sempalai 

• The rice of this variety is good for the South Indian meal.  

• It is highly suitable for making ' Pori ' (puffed rice).  

• Highly resistant to pest and disease.  

8. Sigappu kuzhiyadichan 

• Since it is a coarse variety, it is ideal for preparation of idli and dosa.  

9. Kallundai 

• The rice of this variety is highly suitable for making dishes such as idly and dosa.  

• Grows well in soil which is high in sand content. Useful for cultivation in coastal areas.  

10. Kuruvai Kalanchiyam 

• It is a coarse variety.  

• it is ideal for making idli, dosa.  

11. Chithiraikkar 

• The rice of this variety is suited for making idly, dosa.  

12. Pattaraikkar 

• It is suitable for making idly, dosa. 

Can also be used for preparing South Indian meals.  

13. Periyavari 

• The leaves and stem of this variety resemble the sugarcane.  



• The rice is suitable for making dishes such as idly and dosa.  

• Since the circumference of the stem is more than 2 cm., it is a preferred roofing 

material.  

14. Kudaivazhai 

• The earheads of this variety appear like open umbrellas and hence the name 

'Kudaivazhai' (Kudai = Umbrella).  

• The rice of this variety is highly suitable for making dishes such as Idly and Dosa.  

• Since it grows upto 5 feet, the stem is 2.5 cm thick the straw is used as roofing material.  

• This variety is highly suitable for areas where there is water logging.  

• Since this is a short duration variety it can even be cultivated thrice a year.  

15. Sivappu kuruvikar 

• This variety is highly suitable for making the idly and dosa.  

• Resistant to brown plant hopper and case worm.  

• Gives a good yield even when dry sown.  

• Since the weight of the grain is high, it gives good yield.  

• Highly resistant to pest and disease. 

16. Kattukuthalam 

This is a short duration variety and can be grown in all the three seasons.  

• It is extremely suitable for making dishes like idly and dosa.  

• The grain weight is quite heavy.  



• Grows in areas which have good drainage facility.  

17. Karuppu nel 

• It is ideal for making idly, dosa.  

• Suitable for saline soil.  

• It is suitable for making a speciality dish called 'Pittu' of South India .  

18. Kollikkar 

• It is suitable for preparing idly, dosa.  

19. Ondrarai samba 

• This variety is good for South Indian meals and also for making idli, dosa.  

• The grains of this variety are long.  

• The length of the grains of this variety is 1 ½ times the length of the grains of Samba 

variety. Hence it is called "Ondrarai Samba" (Ondrarai in Tamil means 1½).  

20. Ariyan nel  

• Ideal for making idly, dosa.  

21. Kouni nel 

• The rice of this variety is ideal for preparing the traditional South Indian breakfast foods 

like idly and dosa.  

22. Puzhuthiikar 

It is ideal for preparing idli, dosa. 

It can withstand drought.  



23. Sooran Kuruvai  

• The rice of this variety is ideal for making idli and dosa.  

24. Vellaikkariyan  

• It is ideal for making idlis.  

25. Koomvalai  

• This variety grows up to the height of 4.5 - 5 feet.  

• The straw of this variety is preferred as a roofing material.  

• The rice is highly suitable for making dishes such as idly and dosa.  

• This variety is suitable for sandy soil and also areas prone to water logging.  

26. G.E.B. 24  

• Since this is a fine variety the rice is suitable for the South Indian meal and also for 

preparing a special dish 'Biriyani'.  

• It is highly resistant to drought.  

Remarks  

• This variety is a selection from the local variety Kitchili samba. G.E.B. 24 denotes that 

the strain was evolved by the Government Economic Botanist.  

27. Sandikar  

• The rice of this variety is ideal for South Indian meals.  

28. Thinni 

• It is highly suitable for preparing South Indian meals.  



• It is ideal for preparing special dishes like 'Biriyani'.  

29. Maranel  

• Ideal for preparing tiffen varieties like idli, dosa.  

• The grains of this variety have a tough seed coat. So, the grains do not germinate even if 

there is heavy rainfall at the time of harvest.  

30. Thooyamallee  

•  The rice of this variety is highly suitable for the South Indian meal. It is also used for 

making special dishes like 'Biriyani'.  

• During the flowering stage the earheads look like flowers.  

• In Tamil 'Thooyamallee" literally means pure jasmine. Since the rice of this variety is 

white in colour like that of jasmine it is known by this name.  

• Highly resistant to pest and disease.  

• Since this is a fine variety it fetches a good price.  

31. Kitchili samba  

• This variety is highly suitable for the South Indian meal and also used for making a 

special dish called 'biriyani'.  

• This variety is highly suitable for dry sowing.  

• Highly resistant to pest and disease.  

32. Seeraga samba  

• Since the rice of this variety resembles the shape of a spice "Seeragam" it has got the 

name "Seeraga Samba". 



The rice is extremely fine and aromatic; hence it is used for making 'Biriyani' 

Since it is aromatic, it fetches the highest price amongst all indigenous paddy varieties of 

Tamil Nadu.  

 

33. Perungar  

• This variety is highly suitable for making idly and dosa.  

• Also highly resistant to pest and disease.  

• It is suitable for cultivation in areas prone to water logging .  

34. Mathimuni  

• The rice of this variety is ideal for making South Indian meals, idly and dosa.  

35. Jil Jil Vaigunda  

• This variety is highly drought resistant.  

• This variety is suitable for making idli, dosa and also in the South Indian meal.  

• This variety comes to harvest 10 days before the Vaigunda.  

36. Kappakkar  

• This variety is highly suitable for making idly and dosa.  

• Gives a high yield in clayey soil.  

• Suitable for growing in water logging areas as well as drought prone areas.  

• Suitable for preparing Aval (flattened rice).  



• This variety is used in the feast given during several rituals like "Seemantham" (a ritual 

conducted during pregnancy).  

37. Vaigunda 

Extremely suitable for making ' Pori ' (puffed rice).  

• Also suitable for making idli.  

• It can be grown in areas prone to water logging as well as in drought prone areas.  

• This variety grows faster than the weeds in the field.  

38. Pisini  

• Extremely suitable for making dosa and porridge.  

• Also suitable for making 'Aval' (flattened rice).  

• Highly drought resistant.  

• Since the earheads are found with awn it is important to take extra care while removing 

the grains.  

• If there is excess mist during the milky stage the grains become chaffy.  

39. Pattar pisin  

• It is ideal for making idly, dosa.  

40. Puzhuthi samba  

• Ideal for dry sowing.  

• Drought resistant variety.  

41. Vadan samba  



• It is highly suitable for preparing the traditional South Indian delicacies such as the idly 

and dosa.  

Since the grains shatter, it is important to harvest them when they are still green. 

• Highly resistant to pest and disease.  

• It is also a highly drought resistant variety.  

Highly resistant to pest and disease.  

• It is also a highly drought resistant variety.  

42. Kurangu samba  

• The earheads are very long.  

• There are upto 267 grains in one earhead.  

• The rice of this variety is suitable for the South Indian meal.  

• It grows in areas prone to water logging as well as dry areas.  

• Highly resistant to pest and disease.  

43. Kudhiraival samba  

• It is better to grow this variety by transplantation.  

• The rice is suitable for the South Indian meal.  

• Can be grown in areas prone to water logging.  

• Highly resistant to pest and disease.  

44. Kappa samba  



• It is highly suitable for preparing the traditional South Indian delicacies such as the idly 

and dosa.  

• During the flowering stage there is a needle like awn at the tip of all grains. However, 

on maturity some of them drop off.  

• Highly resistant to pest and disease. 

45. Kallimadaiyan  

• The rice of this variety is highly suitable for making a South Indian snack called 

'Murukku'. The Manapparai murukku became very popular since it was prepared by using 

this variety of rice.  

• It is also suitable for the South Indian meal.  

• Highly resistant to pest and disease.  

46. Thangam samba  

• The earhead of this variety is very long.  

• Since this variety of rice is extremely fine and long it is used for the preparation of 

special dishes like pulav. It is suitable for the South Indian meal.  

• The word 'Thangam' in Tamil means 'Gold'. Since the matured grains are golden in 

colour the variety is known as 'Thanga Samba'.  

47. Samba  

• This variety is highly suitable for making idly and dosa. It is also suitable for the South 

Indian meal.  

• It can be grown in areas prone to water logging and also in saline soils.  

• Highly resistant to pest and disease.  



48. Kaliyan samba  

• It grows very tall to a height of 167 cm.  

• Extremely suitable for making idli and dosa.  

• It can be grown in areas prone to water logging and low lying areas.  

• Highly resistant to pest and disease.  

49. Chengalpattu sirumani 

• The rice is highly suitable for the South Indian meal.  

• It is a high yielder. It was grown very prominently in the Chengalpattu district of Tamil 

Nadu and hence the name "Chengalpat Sirumani".  

• Grows in areas prone to watter logging.  

50. Karunguruvai  

• It is ideal for making idly, dosa.  

51. Selam samba  

• It is ideal for preparing South Indian meals.  

52. Vellai chithiraikkar  

• It is highly suitable for preparing South Indian meals.  

53. Karuthakkar  

• It is suitable for making idli, dosa.  

54. Kandasel / Kandasali  



• It is ideal for preparing South Indian meals.  

55. Rasagadam  

• It is ideal for preparation of South Indian meals.  

• The grains of this variety are very small and round.  

56. Kattu samba  

• It is ideal for preparation of South Indian meals.  

• The grains of this variety are very small and round.  

57. Konakkuruvai  

• Since it is a coarse variety, it is ideal for making idli, dosa. 

It is a short duration crop. It can even be cultivated 2 - 3 times in a year.  

 

58. Kuzhiyadichan  

• Kuzhiyadichan is highly suitable for making dishes such as idly and dosa.  

• Suitable for saline soil and land which has good drainage facility.  

• Highly drought resistant.  

• Highly resistant to pest and disease.  

• It is also called 'Kulikulichan'. It is ideal for lactating mothers, since it increases the 

milk flow.  

59. Sornavali  



• The rice of this variety is suitable for the South Indian meals and also for preparing idli, 

dosas.  

60. Vellaikkuruvai  

• This rice is suitable for the South Indian meal.  

• It is also ideal for making idli, dosa.  

61. Kallurundaiyan  

• The rice of this variety is highly suitable for making dishes such as idly and dosa.  

• Grows well in soil which is high in sand content. Useful for cultivation in coastal areas.  

62. Sornavari  

•  Ideal for preparing idli, dosa  

• It can withstand drought conditions.  

63. Kar samba 

The rice of this variety is ideal for making idli, dosa.  

•  64. Mahate  

• It is suitable for making idli, dosa.  

65. Jirkudai  

• It is suitable for South Indian meals.  

• Also suited for preparing idly, dosa.  

• One tip of the grain is black in colour.  



66. Kadaikazhuthan  

• The rice of the variety is higly suitable for the South Indian meal.  

• It is also known as 'Garudan samba'. The appearance of the grains is like the neck of the 

brahmini kite (Garudan) - ie. it has a white ring and hence the name.  

• It is suitable for making a speciality dish called 'Pittu' of South India.  

• Grows well in areas which have good drainage facilities.  

67. Neelan samba  

• A highly suitable variety for areas which are prone to water logging. It is best suited for 

cultivation in the vicinity of lakes.  

• Resistant to brown plant hopper and earhead bug.  

• It increases the milk yield in lactating mothers and hence suitable for them.  

• Since the straw is very long it is used as a roofing material.  

68. Samba mosanam  

• This variety is also called Puzudikal, Eri nel and Maduvu muzangi. It is suitable for 

growing in the vicinity of lakes. It is said that people travelled by boats and harvested the 

'Samba mosanam' in the lakes.  

The variety is good for preparing aval. (flattened rice), idly and dosa.  

69. Sempalai (D.K.M.)  

• The rice of this variety is good for the South Indian meal.  

• It is highly suitable for making 'Pori' (puffed rice).  



• Highly resistant to pest and disease.  

70. Karthigai samba  

• This variety is suitable for making idly, dosa.  

71. Puzhuthikal  

• This variety is ideal for preparing South Indian meals.  

72. Kuruvaikalayan (ASD-4)  

• It is ideal for making idly, dosa.  

73. Lakshmi kajal  

• The rice of this variety is ideal for making idly, dosa.  

• Kajal is a Hindi word which means Collyrium. Since the grains of this variety are black 

in colour like collyrium, this variety is known as "Lakshmi Kajal".  

74. Mattaikkuruvai (ADT-26)  

• It is ideal for preparing South Indian meals, idly and dosa.  

75. Arubatham samba (CO-21)  

• It is suited for preparation of South Indian meals.  

• There are black dots on the tips of the grains. 

76. Sanna samba (ADT-13)  

• The rice of this variety is ideal for preparing idli, dosa.  

• It is also suited for preparation of South Indian meals.  



77. Veethivadangan (ASD-3)  

• It is ideal for making idli, dosa.  

78. Chithiraikar (Pondy)  

• The rice of this variety is suited for making idly, dosa.  

79. Pitchavari  

• The rice of this variety is highly suitable for making a special dish called 'Pittu'.  

• It is used for treatment of diarrhoea in cattle. It also increases appetite in cattle.  

• Highly resistant to pest and disease.  

• It is suitable for cultivation in areas prone to water logging as well as drought prone 

areas.  

80. Muttakkar  

• It is highly suitable for preparing the traditional South Indian delicacies such as the idly 

and dosa.  

• Highly resistant to pest and disease.  

81. Kullakkar  

• This variety is highly suitable for preparing the idly and dosa. It is also used in the 

preparation of porridge. 

Since it is a short duration variety it can be grown in all the three seasons.  

• Highly drought resistant. However, there should be no water logging.  

• Highly resistant to pest and disease.  



• The straw is preferred as a roofing material.  

82. Aruvadhan kodai  

• This variety is also known as "Poongar".  

• After harvest of the samba paddy the land is ploughed once or twice and this variety is 

sown.  

83. Sembilipanni  

84. Vellaikkuruvai (Sobanapuram - Thuraiyur)  

• This rice is suitable for the South Indian meal.  

• It is also ideal for making idli, dosa.  

85. Katta samba  

• It is ideal for South Indian meals.  

• It can withstand drought conditions.  

86. Vangu vellai  

87. Cochin samba  

88. Kollan samba  

89. Valla arakkan  

90. Navara  

91. Vasaramundan 

92.Veer adangan  



93. Gandakesala  

94. Chennel  

95. Chomala  

96. Njavara  

97. Veliyan  

98. Sigappu Jermany  

99. Ottadai  

100. Kuruvai  

101. Kattu vaniyam  

102. Katta samba  

103. Kunthali  

104. Kattanur Nel  

105. Vellai Poonkar  

106. Murugangar nel  

107. Oazhava Katrazhai  

108. Sureka  

109. Pathrakali  

110. Kamban samba  

111. Sivappu chithiraikar 



112. Mattai 110  

113. Vellai nel  

114. Rongalachi dhan  

115. Chot dhan  

116. Jogarnath dhan  

117. Ninni dhan  

118. Amsipiti dhan  

119. Bhatta dhan  

120. Biagunda dhan  

121. Lendhi dhan  

122. Oldisaur dhan  

123. Bod dhan  

124. Eravapandi (PTB-18)  

125. Kalarpalai  

126. Mottakur  

127. Poongar  

128. Kaividhai samba  

129. Aravan Kuruva  

130. Soolaikuruvai 



 

 

 



TRANSPLANTING 
 

 
Plate1: Transplanting of Paddy seedlings 

Planting of seedlings is done in two ways 

a) Random transplanting 

 Transplanted at random 

 Distance from plant to plant is not uniform 

 Difficult to operate a rotary weeder or and other machinery for intercultural 

operations. 

 

b) Straight row planting. 

 Seedlings are planted in straight rows. 

Advantages (i) Weeding operations are more efficiently done either by rotary weeder or 

by hand, (ii) Proper plant spacing makes uniform growth of plants possible and (iii) 

Other field management operations, such as spraying and fertilizer top dressing are made 

easier. 

Disadvantage - labour cost is high. 

 

(Spacing varies with season, variety and soil fertility. However, spacing between 

rows and between plants should not exceed 25 cm) 

 



Steps for transplanting operations: 

• The planting wire is placed along any base line and each end of the wire is tied to 

a bamboo pole so that the wire is about 10 cm above the soil level. 

• Seedling bundles are distributed throughout the plot and set planters along 

planting wire. 

• Seedling bundle is held in such way as to facilitate detaching the seedlings. Right 

numbers of seedlings are detached from the bundle, protecting the roots by 

holding them in three fingers while inserting them into the soil right under a mark 

on the planting wire. The seedlings are planted not shallower than 1.5 cm but not 

deeper than 5 cm (wet bed seedlings). When the first row has been planted, shift 

the planting wire to the next row and move backward to plant the subsequent row. 

When the last row has been planted, remove planting wire etc. 

• After transplanting, keep water depth at about 1 cm generally for 3 to 4 days until 

the plants recover. 

• Ten days after transplanting, replace all missing hills with extra seedlings 

previously saved. 

 
Plates 2: Random transplanting 

 

Advantages of transplanting: 

• Plant population becomes more assured. 

• Since nurseries occupy only 1/10 of area of the main crop, the irrigation, control 

of insects and diseases and other management become easier to reduce the cost of 



raising seedlings as compared to a broadcast wet crop of the same age. Nurseries 

raised in advance, enable the crop to be planted in the field at the right time. 

• The seedlings are grown up at the time of transplanting and they are able to 

compete with young weeds that spring up. Weed control and other inter-cultural 

operation are much easier, particularly in row planting. 

 

Disadvantages of Transplanting 

• Labour cost is high 

• Seedlings are exposed to possible injury during handling 

• Plants tend to grow more slowly than direct seeding because of recovery time 

after transplanting, 

• Harvesting is delayed. 

 

RAISING SEEDLING IN NURSERIES 

Types: Dry nursery 

           Wet nursery  

Dry Nursery: 

This method is practiced in the rainfed condition and in some areas where water is 

not sufficient to warrant use of wet bed. The practices in dry nursery preparation are: 

 

• Area - 7.5 guntas for one hectare  

• The field selected for the seed-bed is brought to fine tilth by repeated ploughing 

and harrowing. 

• Prepare 75 beds of 7.5 m long, 1.2 m width and 10 cm high. Arrangements should 

be made for channels in between rows of beds, to irrigate when required. 

• Apply 25 kg FYM or compost along with 90 g nitrogen, 45 g phosphorus and 45 

g potassium in the form of any chemical fertilizers for each bed. 

• Sow recommended seeds in the raised beds. Dry seeds are sown in soil when 

there is requisite soil moisture or sometimes even in anticipation of rain and then 

covered with light wooden planks. Sometimes the land is irrigated and seeds are 

sown when it comes to condition with the moisture at the correct level. 



• The seedlings get ready for planting in 25 to 30 days. The seed bed should be wet 

during pulling. 

• Plant protection measures are taken as per recommendation for the region. 

 

Advantages of Dry Nursery: 

• Seedlings can be raised with limited water supply. 

• Preparation of dry nursery is easier than wet nursery. 

• Pulling is easier. Seedlings come out easily and do not adhere to each other, so 

dry nursery facilitates single planting and quick manipulation during planting. 

• Seedlings get, established quickly due to favourable conditions in the planted 

fields. 

• Seedlings are hardy and can resist adverse condition to some extent. 

• Seedlings raised in dry nursery tiller early and profusely. 

 

Disadvantages: 

• It requires more time for preparation. 

• It is not suitable, for all types of soils, especially in sandy and stiff clay soils. 

• As seedlings cannot withstand even traces of salinity, dry nursery in such soil is 

not suitable. 

• Higher seed rate is required. 

• Seedlings are usual1y thin and slender. 

 

Wet Nursery 

This is widely used in areas where water is abundant. The seed bed is usually 

prepared 25 to 35 days before transplanting. Steps involved in raising wet bed seedlings 

are as follows 

• Land where both irrigation and drainage can be controlled should be selected for 

seed bed. The land should be fertile and free of excess salts or other soil 

problems. 

• The seed bed area is ploughed twice either in dry or wet conditions and then 



puddle by giving two or three more ploughings. After 10 days, the field is again 

ploughed twice and leveled. 

 

Plates 3: Puddling in Paddy nursery 

• When the field is brought to fine soft puddle condition, raised beds (4 - 5 cm 

high) of 1.2 m wide and of convenient length with 45 cm channel all around are 

constructed. Raised beds are not necessary in areas where water logging is not a 

problem. Excess water is drained off to maintain a water level just sufficient to 

cover the soil.  The surface of the seed bed is so levelled that there is gradual 

inclination toward both sides to facilitate drainage of water during the first few 

days. 

 

Plate 4: Raised seedbed preparation 



• For each 100 m2 area of nursery bed, provide 1 kg N, 0.4 kg P2O5 and 0.5 kg K2O.  

Double the P2O5 application in locations where cool temperatures retard the 

growth of seedlings.  The fertilizers are mixed with soil before sowing. 

• Sow (broadcast) pre-germinated seeds (soak the seeds for 24 hours, incubate in 

warm moist conditions for 36-48 hours until germination) on a drained bed at the 

rate of 50 – 70 g (unsoaked weight basis) per square meter depending upon the 

size of the seed.  If seeds are sown too closely seedlings will be weak. It will be 

also more difficult to pull seedlings and there will be more chances of injury to 

the long roots of adjacent seedlings. 

   

Plates 5: Pre-germinated paddy seeds (left) and broadcasting of pre-germinated 

paddy seeds (right) 

• Keep the beds moist for the first few days.  Do not flood the beds.  When the 

seedlings are about 2 cm high, keep the beds submerged in a shallow layer of 

water. 

• Top dress the seed beds with 0.3 kg to 0.6 kg N per 100 square meter area, 6 days 

before transplanting. 

• Appropriate control measures should be taken for pests and diseases in the 

nursery if they occur. 

 



Procedure for pulling the seedlings out of seed bed: 

 

Seedlings are ready for transplanting from 20 to 25 days after sowing. Seedlings 

more than 30 days old when transplanted recover more slowly than younger seedlings, 

especially if they suffer stem and root injury. Seedlings less than 20 days old are too short 

to be pulled from the soil. The procedure is as follows: 

• Two to three seedlings are grasped at a time. 

• The seedlings are held between the thumb and forefingers, and as close to the 

base as possible. 

• They are pulled gently and easily at an angle of about 30° on the horizon. 

• If too much mud sticks to roots, it is washed by shaking the roots in water. The 

plant roots should not be thrashed against feet or any object to remove mud as this 

will injure the plants. 

• Convenient size of seedling bundle (5 - 8 cm in diameter) is made by tying with 

any soft material may and the seedling should be protected from drying. 

 

Advantages of Wet Bed Nursery: 

• Less seed is required per unit area. 

• It may be grown in any type of soil but the suitability will vary. 

• Growth is quick with strong and sturdy seedlings. Number of seedlings per hill 

can be specified; therefore seedlings are not wasted. 

• It can withstand slight salinity. 

 

Disadvantages of Wet Bed Nursery: 

• Copious water supply is essential. This causes delay in transplanting. 

• Seeds are easily carried away by rainwater if a heavy rain occurs shortly after 

sowing. 

• Preparation and care of seed bed and pulling of seedlings are laborious. 

• It is difficult to arrest seedling growth. 



• Seedlings cannot be kept longer in the nursery as they tend to tiller and produce 

nodes under the favorable conditions. 

• It requires more space and this entails in loss of space where crops are standing. 

• Seedlings cannot withstand drought. 

Dapog Method 

• Followed in Philippines 

• Introduced in India (adopted by some farmers in Andhra Pradesh) 

• It is a portable paddy nursery. Paddy seedling can be raised within 2 weeks 

without affecting its quality. 

• Area - 40 – 50 sq. m to cover one hectare of land. 

Procedure: 

• Preparation of the raised beds is similar to wet bed nursery. 

 

 
Plates 6: Sequence of seedbed preparation 

• Banana leaves with mid ribs removed; empty cement/fertilizer bags or polythene 

(Plastic) sheets are used to cover the surface of seed bed to prevent the roots of 



seedlings from coming in contact with the soil. Fertilizer is not needed since the 

seedlings are nourished by food in the seed. Concrete floors are often used as base 

for dapog seedlings but frequent watering is needed on cemented base. 

• A wall is made of strips of banana sheathes 2 to 3 inches high in the four sides of 

the bed. The wall keeps the seeds in place after they are sown on the bed. 

• Pre-germinated seeds are sown at the rate of 1 kg/m2 uniformly over the seed bed. 

Water is splashed on the germinating seeds and the seeds are pressed down 

slightly by hand or light wooden plank in the morning and afternoon for 3 to 6 

days. This will prevent the exposure of roots to the air. By pressing, the 

germinated seedling maintains touch with each other and also with the ground. 

• For 3 to 4 days the seedlings should be kept moist by frequent sprinkling of water. 

 
Plate 7: Sprinkling of water 

• Within a couple of days (10-14 days) 10 to 12 cm high seedlings are available. If 

the growth of the seedlings is not satisfactory, 1% urea solution may be applied. 

The seedlings are ready for transplanting 10 to 14 days after sowing regardless of 

duration of the variety. 

• Dapog seedlings are not pulled. The whole seedling mass with matted roots below 

can simply be rolled and carried to the field where the seedlings are easily 

separated and transplanted. 



    
Plate 8: Paddy seedlings raised through Dapog method 

 

Advantages: 

• Time in the seed bed is greatly reduced. 

• Area required for seed bed is reduced. 

• More choices of location of seed bed. 

• Seedlings do not suffer from root or stem injury. 

• Pul1ing of seedlings is eliminated. 

• Seeds will not be carried away by rain. 

 

Disadvantages: 

• The seedlings are delicate, thin and slender. 

• If the seedlings are allowed to remain in the bed they may fade away and die after 

3-4 weeks. 

• Number of seedlings per hill can not be controlled easily. 

 

 

Age of Seedlings 

 21-25 days old seedlings (having 3 to 4 leaves)  

 The dapog seedlings are transplanted even at 10-15 days age. 

 Research Works further revealed that for longer duration varieties (beyond 140 

days old) seedlings 35 to 40 days old (with 5 to- 6 leaves) can be used without 



any adverse effect on yield. 

 At places where the planting has been late, very close planting of old seedlings 

(60-70 days) of late varieties may also be remunerative because at this time, it is 

no use expecting any contribution from secondary tillers. 

 At places where crops are to be transplanted in lands having 20 to 30 cm deep 

water, planting of double transplanted seedlings prove to be remunerative. 

 In regions (Western U.P. and Punjab) where the temperature gets cool by the 

middle of October, late transplanting with young seedlings (25 days old) do not 

give as much yield as that with older (35-40 days) seedlings. 

' 

Number of Seedlings per Hill 

• Under normal conditions- 2-3 seedlings per hill 

• Under adverse conditions (late planting, planting of seedlings in 20-30 cm 

deep water or planting in alkaline and saline soils) close planting of greater 

number of seedlings per hill showed advantage. 

Plant Spacing in Relation to Variety, Season of Planting and Soil Fertility 

• Under poor fertility condition – Narrow spacing between hills  

• Under high fertility condition - Wider spacing between hills (depends on plant 

type, weather condition)   

Recommendations: 

• Wider spacing - wet season  

      High tillering, tall, leafy and lodging susceptible varieties 

• Narrow spacing - dry season. 

           Low tillering, short and lodging resistant varieties. 

• Early varieties - 15 x15 cm or 15x10 cm  

Medium and late varieties - 20x10 cm or 20 x l5 cm 

• At many places very close planting (a) increases population of brown plant 

hoppers per unit area and also (b) causes difficulty in directing the insecticidal 

sprays to the basal parts of rice stem where the insect congregate more. 

Mechanization in crop establishment 



Paddy transplanters 

Advantages:  

• Less labour intensive operation (Transplanting consumes 33 per cent of total 

labour required in rice production) 

• Helps in line transplanting 

• Easy weeding and intercultural operations 

 

Self-propelled paddy transplanter 

Developed and introduced in Japan and Korea.  These are available in walking type as 

well as riding type models. 

 

Mat type seedling transplanter 

 It consists of a reciprocating tray, ground wheel, flat, a planting unit and a small 

engine as a power unit. 

 

 
Plates 9: Paddy transplanter  a) front view   b) back view 

 

 The seedlings in mat form are placed in an inclined aluminium tray and are fed by 

gravity to the planting fork. 



 
Plate 10: Paddy transplanter (side view) 

 

 Mechanical feeders located at the lower end of the tray intermittently flick the 

seedling mat and cause it to slide down. 

 A screw mechanism gradually moves the tray from side to side to ensure uniform 

quantity of seedlings to be picked up by the fingers. 

 
Plates 11: Mechanized Paddy Transplanting  

 The riding type machines are generally of six rows while walking type of 2-4 

rows is quite common. 



 Their coverage is from 0.2 to 0.5 ha day-1 depending upon number of rows and 

skill of the operator. 

 

 
Plates12: Machine Planted paddy crop (Machine transplanted paddy video 1, 2 and 3) 

 

SEED TREATMENT: 

Dry Seed Treatment: 

Fungicide treatment 

• Carbendazim at 2 g/kg 

• Thiram at 4 g/kg (seed-treating drum) 

    
 



 
Plates 13: Sequence of seed treatment in Paddy  

 

Bio-fertilizer Treatment 

 After treating seeds with fungicide, seeds are treated with bio-fertilizers. 

 Azospirillum - 2 pockets i.e. 400 g.  Cooled rice kanji is used as a binder. 

 First, slurry is made by using rice kanji.  Then seeds are added to it and after 

thorough mixing, the seeds are kept under shade for 30 minutes and on the same 

day, drying should be done on a polythene sheet or clean concrete surface. 

 

Wet seed sprouted seed treatment 

If dry seed treatment is not given, mix any one of the recommended fungicides in 

required quantity of water and soak the sprouted seeds in the fungicidal solution for 15 

minutes just before sowing in the nursery, drain the fungicidal solution and then sow in 

the nursery. 



 Cropping systems 
 

Rice based cropping systems in India 

In rice growing areas several crop combinations (cropping systems) are in 

practice based on agro-ecological conditions, market and domestic needs and facilities 

available with farmers, some of the most prominent ones are being discussed under: 

 

1. Mixed varietal cropping of rice. System of mixing seed of early rice (ahu) with late 

maturing deep water rice (bao) is being practices in West Bengal to avoid total crop loss 

at the event of flood. The seed of both the types of mixed in 1:1 ratio and has given 

higher yield than sole cropping of either type. Similarly growing of a mixture of autum 

and winter varieties in 3:1 ratio in Tamil Nadu (known as udo) and Kerala (called as 

koottumundkan) is very much in practice. However, under normal conditions it has 

created problems in performing agricultural operations like harvesting, deciding fertilizer 

doses etc. 

 

2. Intercropping rice with other crops. It is a common practice under upland conditions 

in north and north-eastern part of the country to grow rice intercropped with black gram, 

green gram, sesame, maize, finger millet or other miner millets. The ratio of rice and inter 

crop is preferred to be 3-4:1. 

 

3. Relay/paira/utera cropping. The seed of succeeding crops like lentil, gram, pea, 

lathyrus, berseem, linseed etc. is sown broadcast in maturing rice crop. This practice 

saves time; money (to be spent on land preparation etc.) utilizes residual fertility. This 

practice is common in both upland and lowland rice culture. 

 

4. Sequential cropping in rice. Sequential cropping refers to the crops grown as 

preceding or succeeding with rice as shown below; 

       Irrigated conditions        under upland 

       Rice-Rice-Rice        Rice-Chickpea 

       Rice-Rice-Cereal        Rice-Lentil 



       Rice-Rice-Pulses        Rice-Mustard/Linseed 

       Rice-Wheat-Pulse         Rice-Barley 

       Rice-Toria- Wheat        Rice – Wheat 

       Rice – Wheat                   Rice – Wheat 

       Rice – Mustard                   Rice – Pea 

5. Rice under integrated farming system 

Rice-Fish-Poultry 

Rice-Fish-Duckery 

 

In North India where irrigation facilities exist, a number of cropping systems of 

crops involving rice are feasible. After harvest of rice, crops like potato, berseem, toria 

etc., can be sown and will fit very well in intensive crop rotations. In rainfed areas too, 

where the soils are well drained and have good moisture retention capacity, legume crops 

like chickpea, lentil could be grown s 

 
Dynamics of rice-based cropping systems in the southern transitional zone of 
Karnataka 
 
Table 1: Changing area under rice (ha) from 1985-86 to 1996-97 
 
Taluk 1985-86 1989-90 1991-92 1996-97 Change over 1985-

86 (%) 
Alur 5,469 7,176 6,455 7,664 +40.1 
Arakalgud 5,790 5,666 9,170 12,496 +115.8 
Belur 9,815 7,600 8,410 7,359 -25.0 
Bhadravathi 25,212 34,800 17,092 24,424 -3.1 
Channagiri 14,328 15,300 13,968 23,332 +62.8 
Hassan 3,664 6,538 4,532 2,251 -38.6 
H.D. Kote 8,429 6,591 4,715 7,590 -9.9 
Honnali 12,443 16,300 12,701 16,295 +30.9 
H.N.Pura 5,771 8,006 9,954 8,924 +54.6 
Hunsur 5,710 6,408 7,967 9,580 +67.8 
Periyapatna 2,942 4,375 3,470 3,364 +14.3 
Shikaripur 22,918 19,800 21,221 21,106 -7.9 
Shimoga 20,410 20,800 22,186 17,326 -15.1 
Tarikere 11,159 10,586 9,582 7,543 -32.4 
Total 154,060 169,946 151,1423 169,254 +9.8 
 
 



Table 2: Comparison of areas (in 000 ha) under rice-based cropping systems 
 
System 1985-86 1996-97 Change in area (%) 
Rice-rice 67.2 59.6 -7.6 
Rice-groundnut 17.1 18.9 +1.8 
Rice-pulses 0.7 11.3 +10.6 
Rice-fallow 0.4 12.8 +12.4 
Rice-vegetables 0.8 4.5 +3.5 
Rice-maize 0.6 2.5 +1.9 
Total  86.8 109.6 +22.6 
Additional summer 
rice area 

67.2 59.6 -7.6 

Total rice area 154.0 169.2 +9.4 
 
Source: Diagnostic sample survey in 14 taluks (140 villages, 700 farmers) of the 
southern transition zone of Karnataka 
 



Integrated nutrient management (INM) in rice 

1. Nutrient deficiency and toxicity symptoms in rice  

Nutrients Deficiency Symptoms Toxicity symptoms 

Nitrogen 1. Restricted plant growth 
2. Yellowing (chlorotic) of older leaves 
3. Deficient leaves are narrow, short, erect, and 
lemon yellowish 
4. Occurs at critical growth stages such as 
tillering and panicle initiation, when the demand 
for N is large 
 5. Tillering is reduced where N is deficient 

1. Plants are dark green in 
colour 2.Abundant foliage 

3. Restricted root system 

4. Flowering and seed 
setting may  be retarded  

Phosphorus 1. Stunted plant growth  
2. Dark green colour 
3. Symptoms occur first on mature leaves and 

plant maturity is often delayed 
4. Leaves are narrow, short, very erect, and dark 

green 
5. Young leaves may appear to be healthy, but 

older leaves turn brown and die 
6.  Red and purple colours may develop in leaves 

if the variety has a tendency to produce 
anthocyanin pigment 

7. Stems are thin and spindly 

Excess Phosphorus lead to 
deficiency of Zinc and 
Copper 

 

 

Potassium 1. Symptoms first visible on older leaves 
2. The tips and margins of the leaves die.  
3. The leaves are initially chlorotic but soon 

scattered dark necrotic lesions (dead areas) 
develop 

4. Often, yield response to K fertilizer is observed 
only when the supplies of other nutrients, 
especially N and P, are sufficient.  

5. Dark green plants with yellowish brown leaf 
margins or dark brown necrotic spots first 
appear on the tips of older leaves.  

6. Leaf bronzing  
 

 Excess potassium may lead 
to magnesium deficiency 
and possible manganese, 
zinc or iron deficiency.  

Sulfur 1. Deficiency results in yellowing of the whole 
plant  

2. Chlorosis is more pronounced in young leaves, 
the tips of which may become necrotic.  

3. The effect of sulfur deficiency on yield is more 

 Leaf symptoms often absent 
or poorly defined. 
Sometimes intervienal 
yellowing or leaf burning.  



pronounced during vegetative growth. 

Magnesium 1. Interveinal chlorosis develops on the older 
leaves later on younger leaves as deficiency 
becomes more severe.    

2. The chlorosis may start at leaf margins or tip 
and progress inward intervienally 

No contrasting symptoms 

 

 
Calcium 1. Symptoms are usually visible only under 

severe Ca deficiency.  
2. Young leaves show the symptoms first and 

become distorted and small with irregular 
margins.  

3. The tips of the youngest leaves become white 
(bleached), rolled, and curled.  

4. Necrotic tissue may develop along the lateral 
margins of leaves, and old leaves eventually 
turn brown and die Panicle development is 
inhibited and root tips often die. 

No consistent visible 
symptoms. Usually 
associated with excess 
carbonate.  

 

 

 

Iron 1. Interveinal yellowing and chlorosis of emerging 
leaves.  

2. The chlorosis may start at leaf margins or tip and 
progress inward intervienally.  

3. Leaves become chlorotic and pale.  
4. The entire plant becomes chlorotic and dies if Fe 

deficiency is very severe.  

Not often evident in natural 
conditions. Observed after 
the application of sprays 
where it appears as necrotic 
spots.  

 
Chlorine 1. Wilted leaves which then become chlorotic and 

necrotic, eventually attaining a bronze colour. 
2.  Roots become stunted and thickened near tips. 

1. Burning or firing of 
leaf tip or margins.  

2. Bronzing, yellowing 
and leaf abscission 
and sometimes 
chlorosis.  

3. Reduced leaf size 
and lower growth 
rate.  

Manganese 1. Interveinal chlorosis starting at the tip of 
younger leaves.  

2. Pale grayish green interveinal chlorosis spreads 
from the tip of the leaf to the leaf base.  

3. Necrotic brown spots develop later, and the leaf 
becomes dark brown.  

4. Newly emerging leaves are short, narrow, and 
light green.  

5. At tillering, deficient plants are shorter, have 
fewer leaves, and have a smaller root system.  

6. Mn-deficient rice plants are often deficient in 

1. Some times 
chlorosis 

2. Uneven chlorophyll 
distribution.  

3. Reduction in growth. 
4. Lesions and leaf 

shedding can 
develop later.  

 



P.   

Boron 1. Stem and root apical meristems often die.  
2. Root tips often become swollen and discoloured.  
3. Leaves show various symptoms including 

thickenings, brittleness, curling, wilting, and 
chlorotic spotting.  

Yellowing of leaf tip 
followed by progressive 
necrosis of the leaf 
beginning at tip or margins 
and proceeding toward 
midrib.  

Zinc 1. Reduction in internodal length and leaf size.  
2. Leaf margins are often distorted or serrated.  
3. Interveinal chlorosis  
4.  Under severe Zn deficiency, tillering decreases 

and may stop completely, and the time to crop 
maturity may increase.  

5. Zn deficiency can also increase spikelet 
sterility.   

6. Deficient plants give a brown rusty appearance.
 

Excess zinc commonly 
produces iron chlorosis in 
plants. 

 

 

 

Copper 1. Young leaves often become dark green and 
twisted or distorted, often with necrotic spots. 

2. Leaves develop chlorotic streaks on either side 
of the midrib, followed by the appearance of 
dark brown necrotic lesions on leaf tips.  

3. New leaves do not unroll and the leaf tip 
maintains a needle-like appearance, while the 
leaf base appears normal.  

4. Tillering decreases.  
5. Pollen viability is reduced resulting in 

increased spikelet sterility and many unfilled 
grains.   

Reduced growth followed 
by symptoms of iron 
chlorosis, stunting, reduced 
branching, thickening and 
abnormal darkening of 
rootlets.  

 

 

Molybdenum 1. Intervienal chlorosis developing first on older 
or midstem leaves, then progressing to the 
youngest 

2. Marginal scorching or cupping of leaves.  

No contrasting symptoms.  

Silicon        1. Leaves become soft and droopy; this increases   
mutual shading, which reduces photosynthetic 
activity.  

       2. Severe Si deficiency reduces the number of 
panicles and the number of filled spikelets per 
panicle.  

       3. Plants susceptible to lodging. 

No contrasting symptoms. 

 

 



 
Aluminium  

 

 1.The mechanism of 
aluminium toxicity is 
reportedly the inactivation 
of phosphorus, especially 
in the roots and also the 
coagulation of protein  
2. Water soluble 
aluminium in the soil is 
low at a pH above 5; it 
increases below pH 5 and 
becomes considerably high 
below 4.5.  
3. Liming a low pH soil 
counteracts the detrimental 
effects of aluminium. 

                        

Plates 1: Nitrogen deficiency in paddy  



     

Plates 2: Phosphorus deficiency in paddy 

 

Plate 3: Potassium deficiency in rice at mid-season 



              

Plates 4: Iron toxicity in paddy fields 

 

 

 

 

 

 

 

 



Plate 5: Iron toxicity in paddy leaves 

 

   

Plates 6: Manganese toxicity in paddy 

 

 

 

 

 



  

Plates 7: Boron toxicity 

 

  

Plates 8: Zinc toxicity  



 

Plate 9: Aluminium toxicity in paddy 

 

2. Sources of organic manures  

1. Bulky Organic Manures 

     FYM, Poultry manure, Municipal wastes, sheep & goat manures, Vermicompost etc.  

2. Concentrated Organic Manures 

    Oil cakes (edible and non-edible 

Table 1. Nutrient composition of organic manures 

Organic Sources Nitrogen  (per cent)  
Farm Yard Manure 0.5 – 1.0  

Compost (Urban) 1.0 – 1.5  

Compost (Rural) 0.4 – 0.1  

Green Manures 0.5 – 0.7  

Castor cake 5.5 – 5.8  

Cotton seedcake 

(undecorticated) 

3.9 – 4.0  



Mahua cake 2.5 – 2.6  

Karanj cake 3.9 – 4.0  

Neem cake 5.2 – 5.3  

 
 
Organic manures to rice crop: 
 

 Apply FYM @ 10 t/ha or  Green manure @ 5t/ha (Karnataka) 
 

 Apply 12.5 t of FYM or compost or green leaf manure @ 6.25 t/ha. If green manure is 

raised @ 20 kg /ha in situ, incorporate it to a depth of 15 cm using a green manure 

trampler or tractor. In the place of green manure, press-mud / composted coir-pith can 

also be used (Tamil Nadu conditions) 

 
Plate 10: In situ green manuring in paddy  

 
 Apply organic manure in the form of FYM or compost or green leaf @ of 5 t/ha and 

incorporate into the soil while ploughing. Cowpea may be raised as an intercrop in 

dry seeded low land (semi-dry) rice by sowing 12.5 kg seed/ha along with rice to 

serve as a source of green manure. When the rice field gets submerged with the onset 

of southwest monsoon, cowpea at the age of about six weeks and at active vegetative 

stage decays and gets self-incorporated in the soil adding substantial quantity of green 

manure. Such a system of concurrent growing of cowpea also reduces weed pressure 

in semi-dry rice (Kerala conditions). 

 



For irrigated transplanted paddy,  

 sow green manure seeds of Sesbania rostrata (@ 25kg/ha) along with the 

application of entire P2O5 recommended for paddy, eight weeks before transplanting 

of paddy, then in situ incorporate the green manure crop by carrying out hodta 

operation ( Planking) seven weeks after sowing. Transplant paddy seedlings after one 

week of incorporation along with the application of 50% recommended nitrogen for 

paddy. 

 In situ green manuring (S. aculeata) to supply 5 t green matter/ha coupled with 

33% extra paddy plant population (15 x 15 cm spacing) and 33% extra fertilizer  

(120:53:53 kg N, P2O5 and K2O/ha)  

 Use of green manure (S. aculeata) which supplyies about 40 kg N/ha along with 40 

kg N/ha supplied through inorganic fertilizer proved better than 80 kg N/ha supplied 

solely through inorganic fertilizer.  

   
Plates 11: Eupatorium green leaf manure (left) and incorporation (in situ) into the 

paddy field (right) 



   
Plates 12: Dhaincha green leaf manure (left) and incorporation into the paddy field (right) 

 

           Following options can be adopted for drill sown rice depending upon the situations.   
 

 Alternative to application of FYM, sow sunhemp green manure seeds @10kg/ha mixed 

with paddy seeds. Carry out hodta operation (Planking) in standing water after 40 DAS 

for in situ incorporation of sunhemp in the soil which will decompose easily and early 

and add to organic matter to the soil maintaining the soil fertility.  

 Ex situ incorporation of green leaf manuring of Eupatorium/parthenium/cassia and 

other weeds (green material) @ 5 t/ha in between the two paddy rows by carrying out 

hodta operation 

 In situ green manuring of dhaincha (S. aculeata) sown along with rice in alternate rows 

at a 15 cm spacing in direct seeded rice produced 2.8 t dry matter and supplied 67.5 kg 

N/ha and the grain yield was significantly more than that of the crop transplanted 

following incorporation of pure dhaincha, and was on par with the crop grown with 40 

kg N/ha applied as urea fertilizer under both conditions 

 Apply 22 kg urea/ha at the time of first puddling while incorporating the   stubbles of 

previous crop to compensate immobilization of N by the stubbles. This may be done 

at least 10 days prior to planting of subsequent crop. This recommendation is more 

suitable for double crop wetlands, wherein, the second crop is transplanted in 

succession with short turn around period. 



   
a) Dhaincha     b) Dhaincha (close-up view) 

 
c) Eupatorium 

   
d) Sunhemp (Crotalaria juncia)  e) Sunhemp (Close up view) 



  
e) Phaseolus trilobus a legum

 
inous green manure crop grown in rice  

and area 

nures commonly used in Paddy 

icroorganisms which on 

obilize the availability of nutrients by their 

to build up the micro-flora and in turn 

entally safe 

•

• Low cos

e.g. Azospiril ycorrhiza.  

Types of biofertilizers and their usage 

xers  

2. Pho h

Nitrogen fixer

• Am ded because of its easy adaptability 

and lim

• A m   

  fallows in Tungabhadra river comm

Plates 13: Green ma

   

3. Bio-fertilizers 

• Ready to use live formulates of such beneficial m

application to seed, root or soil m

biological activity in particular, and help 

the soil health in general.  

• Eco friendly and are environm

 Form part of integrated nutrients  

t 

lum, Phosphobacteria, Blue green algae,  Azolla and M

1. Nitrogen fi

sp ate solubilizers  

s  

ong N-fixers Azospirillum is widely recommen

ited host specificity.  

icro aerophilic bacterium



• 

• ssels of plant roots.  

• Secrete growth promoting substances like gibberellic acid and IAA which enhance root 

growth of crop plants.  

40 kg N/ha/year.  

lizers  

d and insoluble forms in the soil aided by micro organisms 

 bacillus and pseudomonas.  

d make it available to 

•  organic acids and enzymes which facilitate 

 amino acids and growth promoting substances which help in better 

growth of plants.  

1. Azos

It is  s sed in rice. Azospirillum treatment 

is r m

See tr n 

and the seeds required for one hectare are soaked in the solution over night before sowing in 

the r

Seedling treatment ixing Azospirillum @ 1 kg in 40 liters of water and 

dip e on for 15-30 minutes and then 

dlings in the field.  

Associative symbiont  

Live inside the cortical cells and xylem ve

proliferation and 

• Having ability to fix 25-

Phosphate solubi

• Phosphorus in soil is in insoluble form due to fixation. In this context the release of 

soluble phosphorus from fixe

assumes significance.  

• Belonging to the genera

• Posses the ability to solubilize insoluble form of phosphorus an

plants.  

Solubilization affected by the secretion of

the crop to assimilate phosphorus easily.  

• Known to produce

• Solublize and made available about 30 kg P/ha/annum.  

pirillum  

 a ymbiotic bacterium and is an important biofertilizer u

eco mended for seed, seedlings and in main field.  

d eatment: 1000 g of Azospirillum culture is to be mixed with water to prepare a solutio

nu sery bed.  

: Prepare slurry by m

th  root portion of rice seedlings in this bacterial suspensi

transplant the see



   

  

Plates 14: Sequence of seedling (dipping) treatment with Azospirillum  

Main field: Mix 2 kg of and 25 kg of soil uniformly 

and broadcast this m

Uses:  

- Capable of fixing m

- Solubilizes

 

Azospirillum with 25 kg farmyard manure 

ixture in the main field of one hectare area before transplanting.  

ore atmospheric nitrogen which is absorbed by the plants.  

 phosphorus and silicon to some extent required by rice.  



- It renders plant drought tolerant when irrigation or rainfall is delayed.  

- 20-30 per cent of the inorganic nitrogen usage can be reduced.  

2. Blue Green Algae (BGA). 

• It is another type of biofertilizer used as an alga form.  

lypothrix.  

t conditions. This can 

also be artificially cultured as below.  

Prepare beds of size 20 x 2 m in a ploughed land, made bund on all sides and let water 

 and maintained for 2-5 cm depth. Sprinkle 5 kg of Algal 

ino u fter 30 days, to settle the algal 

mat  the rice field 

@ 1 k

25 kg o d can be broadcasted. At the time of application, 

a thin film of water is to be maintained.  

sphorus solubilisation  

al mat in paddy fields also protects loss of moisture from the soil.  

lgae, 

 Of seven species of Azolla, A. pinnata is commonly found in India.  

• Important species are Cyanobacteria, Anabaena, Nostoc and To

• Blue green algal occurs naturally and comes up well under mois

into the field to a height of 10 cm

cul m with 100g of lime for one cent plot.  Dry the plot a

ter over the soil. Collect the drying peel which are like flakes and distribute in 

0 g/ha, 10 days after transplanting. Otherwise, algal flakes can be powdered, mixed with 

f farmyard manure and 25 kg of soil an

Uses: -  

The nitrogen fixed by BGA is about 15 kg/ha over a season.  

- BGA elaborates vitamin B and growth factors that make the plants to grow vigorously.  

- It oxygenates the water impounded in the field.  

- It excretes organic acids that render pho

- The alg

3. Azolla  

 Azolla fixes atmospheric N in symbiotic association with the blue-green a

Anabaena azollae. 



 Azolla can be multiplied by constructing nurseries with 10 cm deep standing water and 

 be used immediately after harvest.  

 

ting for dual cropping is recommended.  

 75-90 g/ha ensured rapid fern 

 .5-1.0 t/ha for green manuring 

 

, provided water level is not high 

Uses:  

-           

osed.  

rbs traces of potassium from irrigation water.  

- It preve

adding superhphosphate (@ 8 kg P2O5/ha) in small plots. Inoculate Azolla @ 8 

kg/sq.m.   Azolla to

 It can be applied as green manure prior to rice planting or can be grown as dual crop 

with rice. Incorporation of fresh Azolla at 5 t/ha just before planting or its inoculation 

@ 1 t/ha at planting and its incorporation after one month gave yields identical with 

application of 30 kg N/ha. 

 It could also be used as both green manure and dual crop with rice, but dual cropping 

(inter-cropping) was more practicable and economical. 

Inoculation of fresh Azolla at 0.5-1.0 t biomass/ha before 15-20 days of planting for 

green manuring and after 7 days of plan

 Dual cropping up to 3-4 weeks was beneficial for rice. Split application of 

superphosphate at 8-10 kg P2O5/ha and carbofuran at

growth. Phosphorus need of Azolla could be met from recommended dose of P for rice 

by applying half the dose of P during Azolla cultivation. 

 Green manuring supplied 20-40 kg N/ha and dual cropping 20-30 kg N/ha. Using 

Azolla as green manuring or dual cropping was on par with application of 30 kg N/ha 

through chemical fertilizer and increased grain yield.  

Inoculum of 100-300 g/m2 for Azolla multiplication and 0

or dual cropping has been recommended.  

Higher levels of inoculum helped in rapid Azolla growth and inoculum up to 3.0 t/ha 

could be used without any adverse effects on rice yield

enough to allow rice leaves to be covered by Azolla 

  Azolla excretes organic nitrogen in water during its growth and also immediately upon  

trampling. Fern fronds are soft and rapidly decomp

- It abso

- Azolla provides nitrogen, potassium and organic carbon etc.  

nts weed growth in rice field water.  



4. Phosphobacteria:  

 This type of biofertilizers solubilises phosphates in the soil and renders them in 

 Bacteria like Bacillus megatherium var phosphaticum, Pseudomonas fluorscens, fungi 

 digitatum, Aspergillus niger were found to have a strong phosphate 

  kg farmyard manure and 25 kg of soil 

Uses: 25 to 50% of the recommended Phosphorus can be reduced depending upon the native 

phosphorus content of the soil.  

5. Myc

Table 2. Application of Bio-fertilizers to rice 

Biofertilizers Function/ Contribution  Limitation Recommended 

available form for low land and upland rice.  

like Pencillium

dissolving ability.   

Mix 2 kg of Bacillus megatherium with 25

uniformly and broadcast this mixture in the main field of one hectare area, 6-8 days 

after transplanting after draining the water.  

orrhiza: 

 It occurs naturally in low land and upland rice. It mobilizes the phosphorus required by rice.  

Dose/ ha  
Azatobacter  20 – 25 kg N / ha Demands high organic 2 kg / ha  
(Non-symbiotic) matter 
Azospirillum 10 – 15 % increase yield. 
(Associative) Production of growth 

pr

No limitation 2 kg /ha  

omoting substance 
Blue Green Algae 

ria 
20 – 30 kg N /ha 10 – 15 % 

roduction 
of growth promoting 

Effective only in 

s bright sunshine  

10 – 15 kg/ha  
or Cyanobacte
(Phototropic) 

increase in yield. P

substance  

submergence rice and 
demand

Azolla (Symbiotic) ld Survival is difficult at high 
temperature, great demand 

d used in 

10 t/ha  30 – 100 kg N/ha , Yie
increases 20 – 25 % 

for phosphorus an
flooded rice 

Phosphobacteria ty of 
aluminum and 

e 
 the soil

available to plants. 

- 
2 kg/ha  Contributes to solubili

tricalcium, 
iron phosphates making th
phosphorus present in  

 



Soil application  

• Mix Azospir uired for 1 ha (2 kg each) and add this 

mixture to 10

• Sprinkle the suspension on 100 kg FYM and mix uniformly.  

ixture near the root zone along the planting rows and cover with soil.  

ell 

/compost.  

ing.  

Seed treatment  

• osphobacteria 600 g with one litre rice gruel 

.  

ent. Advantages of 

Biofertilizers harnesses atmospheric nitrogen and make it available directly to the 

• phosphorus.  

• 

• s soil properties and sustain soil fertility.  

Precautions ers 

secticide and herbicides.  

 hrs if seeds are to be treated with 

other types of dressing chemicals (fungicides, herbicides etc.,)  

 
4. C e

illum and phosphobacteria req

 lit of water.  

• Apply the m

• Azospirillum and phosphobacteria each at 2 kg/ha are to be mixed with 50 kg of w

powdered decomposed FYM

• Apply the mixture of biofertilizers to the rice before transplant

Prepare slurry of Azospirillum 600 g + ph

and mixed with 25 kg of rice seeds and ensure uniform seed coating

• Dry in shade and sow the seeds within an hour of treatm

plants.  

Increases phosphorus uptake by solubilising and releasing unavailable 

• Enhances root proliferation due to release of growth promoting harmones.  

Increases the crop yields by 10 – 25 %.  

Improve

• Cost effective and environment friendly.  

• Cost Benefit ratio of biofertilizers is fairly high.  

 to be taken while application of Biofertiliz

• Do not mix biofertilizers with fertilizers, in

• Treat the seeds with bio fertilizer with a gap of 24

• Store biofertilizer packets away from sunlight or heat.  

• Use biofertilizer before the expiry date indicated on the packet.  

• Irrigation has to be given after biofertilizer application. 

h mical fertilizers for rice 



 
Sou e
 
Nitrogen: Urea, Ammonium sulphate, CAN, Complex fertilisers 

assoorie rock phosphate (MRP), DAP, Complex 

rtilisers 

isers 

itrogenous fertilizers 

Remarks  

rc  of inorganic fertilisres: 

Phosphorus: SSP, Rock phosphate, M

fe

Potassium: MOP, Complex fertil

Zinc/Fe/Mg: Respective sulphates (ZnSO4, FeSO4, MgSO4) 

Ca and S: Gypsum  

I.       A. N
 

Name of the fertilizer N %  
A) Urea 44.0 – 46.0  

B) Ammonium Sulphate  20.0  

C) Ammonium Sulphate  26.0  

D 25.0 ) Ammonium Nitrate   

E) Ammonium Chloride  25.0  

F) Calcium Nitrate  13.0 – 15.0  

G) Sodium Nitrate  16.0  

I)Ammonium Nitrate  32.0 – 35.0  

nium sulphate nitrate, 

Calcium ammonium nitrate and Calcium 

nitrate are generally used. Among which 

cost for 1 kg nitrogen is cheaper in urea.  

mixed 

 

•  

 

• 

• Urea, Ammo

• Ammonium sulphate should not be 

with seed as germination of seed affected.

Ammonium sulphate nitrate should not be

mixed with lime and should not be applied

along with the seed.  

Urea is an ideal fertilizer for foliar 

application also; its contact with seed 

should be avoided.  

 
   
 
 
 
 

Form N (%) P2O5 (%) K2O (%) 
 

 Diammonium phosphate  18 46 0 

  Urea    
 

46 -- -- 
 



Complex fertilizers 10 26 26 

-do- 17 17 17 

-do- 15 15 15 

-do- 19 19 19 

 
B. Phosphatic ferti ources. 

 

Phosphatic 
fertilizers     P2O5 (%)  

lizer s

Super phosphate 
Single)  16.0 –(  20.0 

Super Phosphate 
  30.0 – 35.0 (Double)

Super Phosphate 45.0 – 50.0 (Triple)  
Basic slag  3.0 – 8.0 
Mussori  23.0 – 24.0 

       DAP 46.0 
Com

Rock phosphate, Basic slag, Bone meal are insoluble 
phosphates and they are not usually recommended. 

  
  

plex fertilizers.  

  

  
  

 
 

 Potassiu .
tilizer N P K Remarks 
C. m fertilizers  

Fer

Muriate of 
Potash( - - 50.0 – 60.0 

The potassium chloride and 
potassium sulphate are not easily 
leached out.  KCl)  

Potassium sulphate  - - 48.0 – 52.0 --- 
 Po phate  - - 30.0 – 50.0 tassium phos --- 
Com s plex fertiliser     

 
 

. 

• Zinc sulphate – Zn So4 7H2O (21% Zn)  

• Zn So4 H2O (33% Zn)  

• Chelate Zinc (12% Zn)  

 
 
 

. Zinc sourcesD



     

    F u

Fertilizer S %  

E. Iron source. 

  Ferrous sulphate  FeSo4 7H2O (19% Fe).  

. S lphur sources 

Ammonium sulphate  23 

Sin 11-15 gle super phosphate  

Potassium sulphate  17-18 

Gypsum (anhydrous)  23 

Gypsum (usual)  18 

 
II. a. Nutrient requirement for Rice in Karnataka 

ecommended Nutrients 
 

RZone 
Nitrogen Phosphorus Potassium Zinc 

Time / stage of application 

Transplanted Rice  (Kharif) 
1,2 100 
4,5,6,7 

50 50 20 50% N, entire P2O5, K2O and Zinc at 
transplanting, top dressing with 25% N each 
at 30 DAT and Panicle initiation stage.  & 8 

3 150 75 75 20 --do-- 
9 75 20 75 90 --do-- 
10 75 75 90 20 33% N, 50% K O, entire P2 2O5 and Zinc at 

transplanting, top dressing with 33% N each 
% at 30 DAT and 55 DAT along with 50

K2O at 55 DAT 
Transplanted Rice  (Rabi) 
1,2 
4,5,6,7 

 

2 , 
top dressing with 25% N each at 30 DAT 

& 8

125 62 62 -- 50% N, entire P O t transplanting5, K2O a

and Panicle initiation stage. 
Drill sown Kharif Rice ( ) 
8 & 9 
and all 

100 50 50 20 
20, 

Panicle initiation stage). southern 
icts distr

Entire P2O5, K2O and Zinc basally at 
sowing, topdressing with 33% N each at 
40 and 60 DAS (

 ptimum nitrogen level for the majority of the h

 kg N/ha in the wet season and 120 to 150 kg N/ha in the dry season. 

at f one-  the nitro at plant nd 

nting and panicle initiation stages proved to be

The o igh yielding varieties for transplanted 

conditions was 80 to 100

Applic

after pla

ion o half gen ing a the rest in two equal splits at 21 days 

 beneficial. (CRRI-Cuttuck). 



 For rainfed upland rice 30 to 40 kg N/ha with a ceiling of 60 kg N/ha along with 15 to 20 kg 

each of P2O5 and K2O found optimum. Withholding basal application of N, application of 50 

to 60% of N at three weeks stage and incorporation into soil, 20 to 25% when the crop is 40 

to 45 days old and rest at boot leaf stage found effective in getting higher yields (CRRI-

N 2 5

(kg/ha) 

2

 

Cuttuck) 

b. Recommended nutrients for Rice cultivation in Tamilnadu 

utrients                N       P O K O  

1   . Short duration varieties (dry season)  

        a) Cauvery delta & Coimbatore tract        150      50   50 

        b) For other tracts          120      40    40 

2. Medium and long duration varieties (wet season) 150        0   50       5

3. Hybrid rice           175       0    0 6 6

4. Low N responsive cultivars (like Improved White Ponni) 75*    50 50 

  

*For Ponni, N should be applied in three splits at AT, PI an * tio  GLM or FYM 

tiation and heading stages.  

 

 

**Phenological stages of rice (days after sowing) 

d H stages * in addi n to

application. 

 Apply N and K in four equal splits viz., basal, tillering, panicle ini

Stages                              Short (105)                Medium (135)                    Long (150)

Active Tillering (AT)            35-40                       50-55                                  55-60 

Panicle Initiation (PI)            45-50                      70-75                                  85-90 

-105                               115-120 Heading (H)                          70-75                     100

c. Recommended nutrients for Rice cultivation in Himachal Pradesh 

Nutrients (kg/ha)         N  P2O5  K2O  
 
High Yielding Varieties          90  40  40 



Local Varieties         50  25  25  

------------------------ -- ---------------------------------- ------------------------- -------------------- 

 Apply whole of phosphorus and potash and half nitrogen prior to last puddling 

o transplanting. Incorporate the fertilizers 

 top 0 cm o d soil

nd the 

 

icial as compared to applying it at transplanting 

 ole of the year and only paddy crop is 

d. Recommended nutrients for Rice cultivation in Kerala (Kg/ha) 

Kind

Uplands 

-do- High yielding short duration varieties 60 30 30 

W 70 35 35 

ding medium duration varieties 

uri 

lands 

on high yielding varieties

kampal and Ponnani 

ands 

dium duration high yielding varieties

*Location specific recom d ses i ust under 

 of fertilizer application in rice (Kerala) 

operation but not m re than 1-3 days before 

well in the  1 f puddle .  

 Apply the remaining nitrogen in two splits - one 3 weeks after transplanting a

other 4-5 weeks later at panicle initiation stage.  

In case of sub-optimal dose of N, a single top dressing at the time of active tillering or 

panicle initiation would be more benef

or in multiple splits. 

When the soil are continuously submerged for wh

taken, nitrogen and phosphorus may be applied at the rate of 60 kg and 40 kg/ha 

respectively. 

 of soil / region Variety N P2O5       K2O

(modan) PTB 28, 29, 30 40 20 30 

et lands (All regions) -do- 

-do- High yiel 90 45 45 

-do- Local varieties 40 20 20 

-do- H4 70 45 45 

-do- Mahs 50 25 25 

Kole *Short duration varieties 90 35 45 

  *Medium durati 110 45 45 

Kattu

kole l

*Me 110 45 55 

 
mendations. Strict surveillance of pests an

such situations 
disea s a m

   Stages

Stages of application Kind
r

 of land / 
egion Variety N P K Remarks 



 ** ** API ** For direct seeded crop, one 
week after sowing  BA ATAPI BA AT API BA AT

PTB 28, 29, 
30 1/3 1/3 1/ * Full dose as  

recommend 3 Full   1/2 *  1/2 basal is also
ed Upla Y short 

uration 1 1
nds H

d /3 1/3 1/3 Full   1/2 *  /2 * Full dose as basal is also 
recommended 

General 1/3 * 1/3 1/3 Full   1/2 *  1/2 

* For wet seeded the first dose to 
be given 1 week after sowing. 
For dry seeded, first application 
to be given after establishment of 
the seedlings 

Wet land, direct 
seeded 

Mahsuri 1/3 1/3 1/3 Full   1/2  1/2 *** ** * 45 DAS, ** 85 DAS 

HY, short 
duration 2/3  1/3 

* Full   1/2  1/2 * 5-7 days before PI 

HY, 
medium 
duration 

1/2  1/2 
* Full   1/2  1/2 * * 5-7 days before PI Wet land,

transplanted 

1/2 /4
* 

 
** Full   1/2  1/2 ** * 40 DAP, ** 60 DAP 

 

Mahsuri 1  1/4

Onattukara General 1/2 1/4  & K may 
be given in five equal splits 1/4 Full   1/2  1/2 In very coarse soils, N

Long 
duration 
transplanted 

ull /2 ication o 1/2 1/2  F
* 

   1 1/2 * Along with first appl f 
N & K Wyanad & hilly 

  * 1/2  ull
**   1/2*1/2 ith 

first application of N & K 

region Direct 
seeded

1/2 F  * 45 days after seeding, ** W

Pokkali  General Full* ull* dismantling of mounds   F      * Apply entire quantity at the 
time of 

First crop /2 ull 1  1/2 F   1/2  1/2  

Kootumundakan  dose Second 
crop Full*  Full*  Full*  

*Entire quantity as single
immediately after the harvest of 
first crop 

BA = Basal application; AT = At tillering; API = At panicle initiat

DAP = Day anti S  D r s edi

, second at tillering stage (three weeks 

after seeding) and the third at panicle initiation stage (about thirty days before 

ion; HY = High yielding;   

s after pl ng; DA  = ays afte e ng  

 For modan cultivation (upland crop) and direct seeded crop in wet lands, apply nitrogen 

in three equal split doses, first as basal dressing

flowering).  



 

 a single dose as basal or in two split doses half as basal and half at the 

 

N at the time of letting in water after drying the field. Water-

 

 doses according to the duration of the 

 

onnes of organic matter and 67.5 kg K2O/ha. 

er transplanting. 

d 45 and 85 days after 

 

 may be applied in five equal splits given at planting, 15th, 38th 53rd and 70th 

 

ate. 

 tillering 

Apply the full dose of P2O5 at the time of land preparation as basal dressing. Apply 

K2O either in

panicle initiation stage. 

In Kuttanad region, wherever wet broadcasting (direct seeding) is adopted, give the first 

basal application of the 

soluble phosphorus can be recommended for application in two split doses in Kuttanad 

region, as basal and at maximum tillering stage. 

The general principle to be followed is that in light soils as well as in soils with high 

leaching, N may be applied in three or four split

variety. 

For typical Onattukara region, where soil is sandy loam and with iron toxicity problem, 

apply 5 t

 During the first crop season, when basal application of N is not possible due to 

incessant rains, basal dose can be shifted to 15 days aft

 A fertilizer doze of 60:30:30 kg/ha is recommended in the second crop season for 

photo-insensitive variety Dhanya under Onattukara conditions. 

 For dry sown Mahsuri, the fertilizer dose of 50:25:25 kg/ha N:P2O5:K2O is sufficient. 

Nitrogen dose may be given in three equal splits at basal an

sowing. 

In coarse sandy loam soils with high percolation as in Onattukara region, N and K2O 

fertilizers

day for medium duration varieties. These periods coincide with the stages of early 

tillering, neck node differentiation, early reduction division and heading stages 

respectively in the case of medium duration varieties.  

For Thiruvananthapuram and Malappuram districts, P2O5 application is essential for 

increasing rice yields. Rock phosphate may be substituted for superphosph

 In Onattukara region, continuous application of N in the form of fertilizer without P2O5 

and K2O shows deleterious effects. Basal dose of N may be postponed to initial

phase of rice crop, especially during the rainy season. Nitrogen top dressing at the 

initial tillering, mid-tillering and panicle initiation favours maximum rice production. 

Split application of K2O, 50% basal, 25% at tillering and 25% at panicle initiation stage 

is recommended for this region. 



 

f dismantling of mounds.  

in and straw yield than the 

 

th ammonium phosphate sulphate to 

 

Lim

 In general, addition of lime is absolutely necessary when the pH is lower than 5.5 and it 

isable when pH varies between 5.5 and 6.5 

 at the time of first ploughing and the 

 

g. 

 the application of fertilizers. 

 

 

. Recommended nutrients for Rice cultivation in Andhra Pradesh (kg/ha) 

In Pokkali (acid saline) areas, apply entire quantity of fertilizers (N: P2O5:K2O) at the 

rate of 20:40:0 kg/ha at the time o

 Split application of water-soluble phosphatic fertilizers in two equal splits as basal and 

at maximum tillering stage is effective in giving higher gra

full dose as basal dressing under certain situations. 

When the soil has less than 10 ppm of calcium chloride extractable sulphur or 15 ppm 

of phosphate extractable sulphur, substitute urea wi

correct sulphur deficiency. For medium duration rice grown in brown hydromorphic 

soils ammonium phosphate sulphate may be used to supply 25 kg sulphur per hectare to 

protect the crop from sulphur deficiency (ad hoc recommendations)  

ing 

is adv

 For direct seeded crops during the first season, apply lime @ 600 kg/ha in two split 

doses, the first dose of 350 kg/ha as basal dressing

second dose of 250 kg/ha as top dressing about one month after sowing. 

For transplanted crop, apply lime @ 600 kg/ha in two split doses, 350 kg/ha as basal 

dressing and 250 kg/ha as top dressing about one month after transplantin

 For Pokkali areas, apply lime @ 1000 kg/ha, 50% at the time of preparation of mounds 

and the rest at the time of dismantling the mounds. 

 A time lag of one week should be given between application of lime and fertilizers. For 

top dressing, lime may be applied one week prior to

 

 

 

 

 

e



1. General fertilizer recommendations for paddy for different regions of A.P.  

(kg/ha) Region  Season  N (kg/ha) P2O5  (kg/ha)  K 2O 
Srikakulam Vizianagaram Sarwa 60- 80 30 

Visakhapa ated)  

30 

tnam (irrig

Rainfed  Sarwa 60 30 30 

Irrigated  Dalwa 100-120 30 30 

E. Godavari W. Godavari 

Krishna  

Sarwa 

Dalwa 

 80-100 30- 40 30 -40 

Guntur Prakasam Nellore  Sarwa 40-60 30 30 

Rayalaseema  Vanakaru 120-160 60 60 

Telangana  Sarwa 80-100 40 40 

1. Krishna Godavari Z one  

 
N P K Zn 

 

Sea
(kg/ ha) 

son  Stage  

Kharif(Fertile soils) uddling 30-40 a. Last p 20 40 - 
  b. 30 days after transplanting 20 - - - 
  c. Panicle initiation stage  20 - - - 
Kharif(Low fertile)  40 20 a. Last puddling  30 - 
  b. 20 DAT 25 - - - 
  c. Panicle initiation stage 25 - 20 - 
Rabi (fertile) ling 60 40 50 a. Last pudd 40 
  b. 20 DAT 40 - - - 
  c. Panicle initiation stage 40 - - - 
Rabi(Low fertile)  ling 60 50 50 a. Last pudd 40 
  b. 20 DAT 40 - - - 
  c) Panicle initiation stage  40 - - - 

 

 

 

 

2.  North and South Telangana Zone 



N P K Zn Season  Stage  
(kg/ha ) 

Kharif a. Last puddling 5 40(Heavy 
So

3 50-60
ils) 

- 

  b. Tillering 32 - 20(Light Soils) - 
  c. Panicle initiation stage  32 - - - 
Rabi  ling 60 50 a. Last pudd 40 20 (light soils) 
  b. 20 DAT 40 - 40(heavy soils) - 

  c. Panicle initiation stage 40 - 20 (light soils) - 

 

3. North Coastal Zone  

N P K Zn Season  Stage  
(kg/ha) 

Kharif (Irrigated) puddling 40-50 a. Last - 60 - 
  b. 10 - 20 days after 40 - - 

transplanting 
- 

  c. Tillering   20 - - 
  ation stage 20 - - - d. Panicle initi
Kharif (Rainfed)  ing  60 40-50 - a.Last puddl - 

  b. After first Weeding  30 - - - 
  c. Tillering 15 - - - 
  d. Boot leaf stage  15 - - - 
Rabi  ling 60 40-50 50) a. Last pudd 40 
  b. 15 DAT 40 - - - 
  c. 30 DAT 40 - - - 

 

 

 

 

 

 

4. Southern Zone  



N P K Zn Season Stage 
(kg/ha) 

Kharif a. Last pudd 40(Heavy 
S

 ling 30 60 
oils) 

- 

  b.30 DAT 25 - 20(Light 
Soils) 

- 

  c. Panicle initiation stage  25 - - - 
Rabi  a. Last puddling 40 60 t soils) - 20 (ligh

  b. 30 DAT 40 - 40 (heavy 
soils) 

- 

  c. Panicle initiation stage 40 - 20 (light soils) - 

5. Scarce Rainfall Z

N P K Zn 

one  

Season Stage 
(kg/ acre) 

Kharif a. Last pudd 80(Heavy 
S

 ling 55 80 
oils) 

- 

  b. Tillering 52 - 40(Light Soils) - 
  c. Panicle initiation stage  70 - - - 
Rabi  ling 80 20 a. Last pudd 70 40(Light soils) 

  b. Tillering 70 - 80(Heavy 
soils) 

- 

  c. Panicle initiation stage 70 - 40(Light soils)  
 

I. Nitrogen mana

n Vs Utilization of N 

II gement in paddy. 

Seaso

• Rainy season (Kharif): Sm

r source, sink development)  

ore source, sink development)  

aller N requirement  

• Reasons: Less sun shine  

• Less yield potential (Lowe

• Dry seasons (Rabi / summer): Higher N –Requirement  

• Reasons: More sunshine  

• Greater yield potential (M

Critical stages of N application 

• Sufficient N at tillering (adequate no. of tillers/unit area)  



• Sufficient N just prior t ensure adequate panicle size) 

hate production to fill the 

o and during Panicle initiation (to 

• Sufficient N at grain filling (to ensure sufficient photosynt

grains)  

Following are some of the guidelines for efficient management of nitrogen in paddy: 

rs/hill 

 Application of nitrogen late during crop growth stages reduces number of tillers and 

 re nitrogen as basal dose to short duration paddy genotypes, while less nitrogen 

 sed for transplanting. 

and 

 ressing. Mix 10 kg urea with 50-100 kg lateritic soil and 

e for 24 hrs to get the cured 

 

0 % by weight. Powder neem cake 

to pass through 2mm sieve before mixing with urea. Keep it overnight and apply.  

 Application of nitrogen at early crop growth stage results in more number of tille

affects the grain filling ultimately reducing the yield. 

 Apply more nitrogen as basal dose during transplanting when soils are low in available 

nitrogen 

 Apply less nitrogen as basal dose during transplanting when soils are high in available 

nitrogen. 

 Apply less nitrogen as basal dose to the shy tillering paddy genotypes 

Apply mo

as basal and more as top dressing to long duration genotypes. 

 Apply less nitrogen as basal and more as top dressing under cool climatic conditions. 

Apply more nitrogen as basal when aged paddy seedlings are u

 Drain out standing water from the paddy fields 24 hrs before top dressing of urea 

then irrigate after 24 hrs after top dressing.  

 Top dress 3 and 6 weeks after transplanting and a week before the panicle initiation stage 

with 25 kg/ha N each time. 

 Apply nitrogen preferably in the form Ammonium sulphate. 

Apply cured urea for top d

sprinkle water just to moist the mixture and keep the mixtur

urea. Top dress this mixture after draining the soil and irrigate the field after 24 hrs of 

topdressing. This will reduce the leaching and evaporation losses of applied nitrogen 

through urea and increases the fertliser use efficiency. 

Apply neem treated urea or coal-tar treated urea to increase nitrogen use efficiency.  

Blend urea with crushed neem seed or neem cake 20-3



 Treat 100 kg urea with one kg coal-tar and 1.5 litres of kerosene. Melt coal-tar over a low 

flame and dissolve it in kerosene. Mix urea with the solution thoroughly in a plastic 

container, using a stick. Allow it to dry in shade on a polythene sheet. This can be stored 

 

 les at 10-12 days after planting at 8 cm depth was 

licator. 

 
   t

indicates the deficiency of nitrogen, but it is difficult to 

ecide the quantity of nitrogen to be applied based on the extent of yellowing.  

 Inst ute can be utilized for 

efficien

sed by leaf colour 

chart, a

eeds etc. will be considered in N- management through 

leaf co

for a month and applied basally. 

Mix urea with gypsum in 1:3 ratios, or with gypsum and neem cake at 5:4:1 ratio and 

apply to increase the nitrogen use efficiency.  

Application of urea super granu

superior to the conventional split application of prilled urea. Manual placement was 

effective when compared to application by app

 Apply recommended dose of P2O5 to increase nitrogen use efficiency, uptake of N will be 

reduced under P-deficient soils.  

 Ni rogen management in paddy with leaf colour chart (LCC).  

Yellowing of leaves in paddy 

d

Leaf colour chart developed by International Rice Research it

t nitrogen management in paddy.  

The actual requirement of nitrogen by the crop can be correctly asses

s the native soil supply of N, supply through organics, irrigation water, soil organisms and 

N losses through leaching, evaporation, w

lour chart.  

 
Plate 15 : Leaf Colour Chart (LCC) 

  The leaf colour chart consists of 6 -7 green strips, 1st strip with light green colour and the 

last strip (6th or 7th ) with dark green colour, and in between strips (2nd to 5th ) are with varying 

intensity of green colour. Ti  LCC score. me of nitrogen application is decided by



 

Use of leaf colour chart 

1. Select fully opened disease free new leaf i.e. third leaf from the top as index leaf in paddy plant 

for assessing the leaf colour and ten leaves to be selected from ten plants in the filed.  

f the selected leaves by keeping the middle of the leaves on the colour strips 

4. 

5. ence the assessment of  the leaf colour with LCC at 14 DAT in transplanted rice 

 

 

 Abhilash variety the LCC value is 4, while the LCC value is 5 for 

7. 

owth and stage 

 

 

 

 Quantity of nitrogen to be top dressed to paddy crop when assessed average LCC value is 

below the critical LCC value (Karnataka) 

2. Match the colour o

of leaf colour chart and assess the colour intensity ( LCC value) during morning hours (8-10 

am). 

3. Assess the intensity of leaf colour each time at a particular time by a particular individual. 

Take average of two if the leaf colour matches between two colour strips of the chart. 

Comm

or 21 DAS in direct seeded rice and continue up to flower initiation/heading at an 

interval of 7-10 days  

6. Critical LCC value varies with the type of paddy genotypes. LCC critical value is 3.0 in

low N response cultures. In Karnataka for drill sown paddy (Intan variety) the critical

LCC value is 3 and for

the transplanted Sona masuri variety.  In Tamilnadu LCC critical value is 3.0 in low N 

response cultures like White Ponni and 4.0 in other cultivars and hybrids. 

Assess the average LCC values of 10 leaf samples. When the average LCC value of ten 

leaves or when the LCC values of five or more leaves found below the critical LCC limit 

fixed for that genotype, then top dress nitrogen depending on the crop gr

as indicated in the following table (Karnataka). When 6/10 observations show less than 

the critical colour value, N can be applied @ 35kg N/ha in dry season and 30kg N/ha in 

wet season (Tamilnadu). 

 

 

 

 



Duration(days after planting/sowing) Quantity of 
nitrogen (kg/ha) Cr

(100-115days) 
ium duration 

(125-135days) 
Long duration (145-
165days) 

Summer Kharif op stage Short duration  Med

Transplanted paddy 

Initial growth period 14-28 14-42 14-63 30 20 

Grand growth period 45 30 29-48 43-70 64-85 

Lag growth period 49-flowering 71-flowering stage 86-flowering stage 30 20 
stage 

Drill sown paddy 

Initial growth period 21-34 21-56 21-70 30 20 

Grand growth period 57-84 71-90 45 30 35-55 

Lag growth period 57-flowering 85-flowering stage 91-flowering stage 30 30 
stage 

 

IV. Phosphorus man ddy

The texture of the soil is important while considering phosphorus application. Recovery of 

phosphorus from added fertilizer is much less in heavy soils than in light soils. For example: in 

compared 60 to 80% recovery in red sandy soils.  It is 

very of added phosphate is 25% 

The amount of fertilizer needed to bring up the soil to 35 kg P2O5 per ha level is: ((35-20) x 

0 kg P2O5 per ha in terms of super phosphate 

f P 

g rice crop need not be supplied with P. 

agement in pa . 

black clay soils the recovery is 20 to 40% 

now known that the phosphorus status of soil should be built up to a particular level to achieve 

higher yields. At least 35 kg P2O5 per ha should be available in soil to get profitable returns to 

fertilizer application in rice. If soil analyses shows below this level, the phosphorus fertilizer 

requirement is calculated as given below: 

Example: Optimal requirement is 35 kg P2O5 

Soil test value is 20 kg P2O5 and  the reco

100) / 25 = 60 kg P2O5 per ha. This amount of 6

(16% P2O5) is: ((60x100) / 16) = 375 kg of super phosphate 

Thus knowing the soil test value and percent recovery of added phosphate, it is possible to 

suggest the required rate of phosphorus to rice crop.  

When green manure is applied, rock phosphate can be used as a cheap source o

fertilizer. If rock phosphate is applied, the succeedin



Applica

ium to a field from the soil test results. 

 If there is a need, then potassic fertilizer is to be applied as basal application. The split 

1. The 

 against leaching, 

cated in the soil test report. 

Top dressing of potassium if needed is applied at the panicle initiation stage. 

0 days later for 

all varieties 

V ients management in paddy. 

  Apply Zinc sulphate @ 20kg/ha before planting or drill sowing along with FYM or any 

  apply 12.5 kg zinc sulphate /ha, if green manure (6.25 t/ha) or enriched 

 days interval until the Zn deficiency symptoms disappear. 

 

tion of rock phosphate + single super phosphate or DAP mixed in different proportions 

(75:25 or 50:50) is equally effective as SSP or DAP alone (Tamilnadu). 

  In acidic soil 40 kg P2O5/ha through acidulated Massoorie rock phosphate (MRP) 

followed by DAP is recommended for better yield (Kerala). 

V. Potassium management in paddy 

 Identify the need to apply potass

application of potassium is recommended when   

soils are very low in potassium 

2.  If the soil is too light to hold the potassium

3.  If the potassium fixation power of the soil is very high as indi

 Foliar spray of 1% urea + 2% DAP + 1% KCl at panicle initiation and 1

 

I. Micronutr

organics once in three crop seasons. 

 Dip roots of the seedlings in 1% Zinc sulphate solution for one minute before 

transplanting. 

 Apply 25 kg of zinc sulphate mixed with 50 kg dry sand just before transplanting (TN)  

It is enough to

FYM, is applied. 

 If deficiency symptom appears, foliar application of 0.5% Zinc sulphate + 1.0% urea 

can be given at 15

 Apply 500 kg of gypsum/ha (as source of Ca and S nutrients) at last ploughing. 



VI. Foliar nutrition in Rice 
therwise known as foliar fertilizers like Polyfeed and 

• Polyfeed contains 19: 19: 19 NPK with 6 micro-nutrients like iron, manganese, boron, 

•  these fertilizers 

• purities like sodium and chloride and they are 100 % 

• ly fertilizers to the 

• le fertilizers are must to protect the crop 

• n supplying the 

•  indicated that the use of 

Types of Fertilizers for foliar application 

nutrients 

• These Speciality fertilizers are to be applied at the recommended concentrations. These 

 

 

 

 Speciality Fertilizers 

In recent years soluble fertilizers o

Multi ‘K’ were introduced in rice growing states.  

zinc, copper and molybdenum, while multi K contains 13: 0: 46 NPK.  

These fertilizers provide nutrients to the plant by foliar application as

are completely soluble in water.  

These fertilizers have no other im

nutrients and these nutrients are easily absorbed through the leaves.  

In certain occasions like prolonged drought, there is no scope to app

soil for want of moisture. Like wise in flooded conditions due to continuous rains 

fertilizers could not be applied to the soil.  

In such special circumstances these solub

against hunger and this forms a compulsory act of crisis management.  

Foliar application of Speciality fertilizers plays an important role i

nutrients at critical stages of flowering and grain formation.  

The trials conducted in Andhra Pradesh and Tamilnadu also

Speciality fertilizers enhance the Paddy yields by 10%. 

1) Multi - K 13% Nitrogen and 46% K 

2) Polyfeed 19:19:19 N: P: K and micro

fertilizers are compatible with insecticides and fungicides except sulphur  



Solubility Fully water soluble. Dissolv  remain in solution without es rapidly in water and
impurities. 

Absorption Plant nutrients are ionic form (chelated) and available for plant absorption. 
Multi'K' K= (K) and N = ( No3) Polyfeed N= (No3)NH4) and P=(Po4) K 
=(K+) and Fe, Mn, B , Zn, Cu, Mo in PPm  

Activity nd also plant food. Plays vital role in plant metabolic activities a
Yield Exploit fully the yield potential in quality and quantity by increasing 15 - 20% 

yield at suggested dosage of 1% - 2% spray  

Application  

• Application is suggested at different critical plant stages as nutritional foliar spray and 

• Foliar spray of 1 % either polyfeed or Multi ‘K’ at 45, 60 and 75 days after planting 

• m tillering and prior to 

VIII. Site Specific Nutrient Management (SSNM) in Rice 

SSNM aims at dynamic field-specific management of nutrients to optimize the supply 

and cro

nto an inclusive, 

simplif

tments in fertilizer N, P and K management to accommodate field- and 

• igenous) nutrients coming from the soil, organic 

• af color chart (LCC), which 

helps ensure that N is applied at the time and in the amount needed by the rice crop.  

fertilization. e.g: Before reproductive stage and after grain setting @1% spray of multi 

K.  

increase the rice yield by about 10 % over unsprayed control.  

Foliar application of Multi ‘K’ at 1 % at the time of maximu

panicle initiation increases the yield by 16.8 % over untreated control.  

 

p demand for Nitrogen (N), Phosphorous (P) and Potassium (K) .The crop need for 

fertilizer N, P, and K is determined from the gap between the crop’s demand for sufficient 

nutrients to achieve a yield target and the nutrient supply from all sources in addition to 

fertilizer, such as soil, organic materials, crop residues, and irrigation water. 

Recently, SSNM concept has been systematically transformed i

ied framework for the dynamic plant-need-based management of N, P, and K.  

Principles of SSNM 

• Dynamic adjus

season-specific conditions.  

Effective use of existing (ind

amendments, crop residue, manure, and irrigation water.  

Efficient fertilizer N management through the use of the le



• Use of the nutrient omission plot technique to determine the requirements for N, P and 

K fertilizers.  

• Use of micronutrients based on local recommendations 

Steps involved in SSNM 

Ste :

Ste ffectively 

t between crop needs and indigenous supply 

n-specific depending upon climate, rice cultivar, and 

• 

ore indicates the total amount of nutrients that must be taken up by the 

The

limited yield, which is the grain yield for a crop not fertilized with the nutrient of interest, but 

fert

tilizer is determined by the 

• wing 

op’s need for supplemental N. Fertilizer P and K are applied to 

• tal 

for assessing 

• 

p 1  Establishing an attainable yield target  

p 2: Use existing nutrients e

Step 3: Application of fertilizer to fill the defici

• Rice yields are location- and seaso

crop management. The yield target for a given location and season is the estimated 

grain yield attainable with farmers’ crop management when N, P, and K constraints are 

overcome.  

The amount of nutrients taken up by a rice crop is directly related to yield. The yield 

target theref

crop.  

 uptake of a nutrient from indigenous sources can be estimated from the nutrient-

ilized with other nutrients to ensure they do not limit yield. 

• Fertilizer N, P, and K are applied to supplement the nutrients from indigenous sources 

and achieve the yield target. The quantity of required fer

deficit between the crop’s total needs for nutrients (as determined by the yield target) 

and the supply of these nutrients from indigenous sources (as determined by the 

nutrient-limited yield).  

The required fertilizer N is distributed in several applications during the crop gro

season to best feed the cr

overcome deficiencies in these essential nutrients Apply only a moderate amount of 

fertilizer N to young rice within 14 days after transplanting (DAT) or 21 days after 

sowing (DAS), when the need of the crop for supplemental N is small. 

 Apply fertilizer N after 14 DAT or 21 DAS based on the crop’s need for supplemen

N, as determined by leaf N status. The LCC is a tool that could be used 

leaf N status and the crop’s need for N. 

 Apply all fertilizer P near transplanting or sowing.  



•  Apply fertilizer K twice—50% near transplanting or sowing and 50% at early panicle 

Metho

ues 

l nutrients except the omitted nutrient (0 P or 0 K). The objective of 

uidelines for establishing and managing omission plots 

son (high yielding season of any 

  5 m size each within a farmer’s field. Do not select the plots in a 

co

 t by about 3 m distance from the next plot to minimize risk of fertilizer 

m

 n to avoid fertilizer and water 

c

 anagement practices including pest management should be under optimal 

c

m X 5 m ( 25 sq.m) 

utrient omission plots   

initiation. When fertilizer K rates are relatively low, all fertilizer K can be applied near 

transplanting or sowing.  

dology  
 

mission Plot TechniqO

An omission plot receives al

P and K omission plots is to develop a site-specific P and K fertilizer recommendation. The 

difference in grain yields between a fully fertilized plot and a P or K omission plot illustrates the 

deficit between the crop demand for P or K and indigenous supply of P or K, from soil, rain 

water etc., the deficit has to be met by fertilizer application. 

 

G

Establish omission plots both in dry season as well as wet sea

region is more preferable)   

Measure four plots of 5 m

rner of the field.  

Separate each plo

ovement between the plots. Construct bunds of sufficient height surrounding each plot to 

prevent water flow between the plots and the adjacent field.  

Maintain the bunds nicely throughout the crop seaso

ontamination from one plot to another or from outside the plot. Provide guard channel all 

around the plot.  

All the crop m

onditions and uniform in the treatment plots. 

Plot size for each of treatments 1, 2, 3 & 4 = 5 

 

 

 

 

 

 

N



 

T1 

+ NPK 

 

T2 

+ PK 

 

T3 

+ NK 

 

T4 

+ NP 

(-N) (- P) (- K) 

 

. For heavy textured soil 

40 g SP, 350 g MOP 

 

940 g SP, 400 g MOP 

P 

splits 50 % basal and 50 % at PI 

193 g 

ertilizer calibration to 

apply N

etermination of grain yield 

 central 5-m2 area of each treatment plot separately and properly label 

each ha

Determine the P and K response 

ield in P omission plot 

ld will be calculated based on the ready 

reckoner table as suggested by Fairthurst and Witt (2002), as in the table below. 

a

T1 = + NPK - 193 g Urea, 9

T2 = + PK -   940 g SP and 350 g MOP 

T3 = + NK - 193 g Urea and 350 g MOP

T4 = + NP - 193 g Urea and 940 g SP 

b. For light textured soil 

T1 = + NPK - 193 g Urea, 

T2 = + PK - 940 g SP and 400 g MOP 

T3 = + NK - 193 g Urea and 400 g MO

T4 = + NP - 193 g Urea and 940 g SP 

SP – Super phosphate full basal, 

MOP – Muriate of Potash in two 

Urea - Applied in 4 splits at basal, AT, PI and FF stages each time 

As the Omission Plot technique is only an experimentation for f

 on blanket basis without using LCC in order to avoid risk in N supply based on color 

combination. Apply Zinc Sulphate @ 65 g/25 m2 uniformly to all the plots 

 

D

Harvest all the hills of a

rvested sample. Thresh and clean the harvested grain. Record the grain yield at 14% moisture 

level. Convert the sample weight to yield in t/ ha. 

 

P response = Yield in NPK plot – Y

K response = Yield in NPK plot – Yield in K omission plot 

From the P and K response, P & K requirement of the fie



Note: The N omission plot yield (0 N Plot) is only to understand the indigenous N supplying 

capacity of the soil and to decide on the need for basal N application. If the N omission plot yield 

ing to target yield and P limited plot 

arget yield (t/ha)   4   5   6   7   8 

ield in ‘0’ P plot                                       Fertilizer P2O5 (kg/ha) 
-- ------- ---- ------------------------------------------------------------------ 

     20    40   60                    --                     -- 

 

----- ------- ------- ------- ---- -------------------------------------------------------------------- 

                                 Plots                                          Yield (t/ha) 
                      ----------------------------------------------------------------------------------------- 

                 P2O5 fertilized                                    6 

0 kg/ha 

ecommended K2O rates according to target yield and K limited plot 

arget yield (t/ha)   4   5   6   7   8 

is < 3.0 t/ha, apply 20-30 kg N/ha basally within 14 DAT, or if the yield is > 3.0 t, there is no 

need to give basal N application. 

 
Recommended P2O5 rates accord
 
T
 
Y
------------------------- -- ----- --
3

4     15   25   40   60  -- 

5       0   20   30   40   60

6       0     0   25   35   45 

7       0    0    0   30   40 

8       0     0     0     0   35 

---- -- -- -- ----- --

 
 
Example: 
  
  
                 

                                  P omitted                                            5 
---------------------------------                        --------------------------------------------------------

             Hence calculated P2O5 to get an yield of 6 t/ha is 3

 

 

 

 

 

 

 

 

R

T



Yield in ‘0’ K plot     Fertilizer K2O (kg/ha) 
-------------------------- -- ---- --
3     30  60   90  --  -- 

- ------- ----- -------------------------------------------------------------------- 
  

0  -- 

----- ------- ------- ------- ---- ------------------------------------------------------------------------ 
ample: 

       ----------------------------------------------------------------------------------------- 
                                P2O5 fertilized                                   6 

0 kg/ha 

4       35    65   95 
5      0   20    50   80   110 
6       0     0    35   65     95 
7       0     0     0   50     80 
8       0    0      0     0     65 
---- -- -- -- ----- --
Ex
 
                                   Plots                                          Yield (t/ha) 
                 
  

                                  P omitted                                            5 
----------------------------------                        -------------------------------------------------------

             Hence calculated K2O to get an yield of 6 t/ha is 5

 



Weed Management in rice 
 

I. Effect of weeds on rice 

II. Types of weeds found in rice 

III. Critical period of crop weed competition 

IV. Methods of weed control 

 

I. Effect of weeds on rice 

1. Reduce the yield and quality of rice by competing for nutrients, water and 

sunlight  

 

          Upland direct seeded rice         : 35-45% reduction in yield  

          Direct seeded on puddle land: 20-25% reduction in yield 

          Transplanted rice                      :  10-15% reduction in yield   

     

2. Weeds intensify the pest and disease problem by serving as alternate host 

3. Reduce the efficiency of harvesting 

4. Reduce the land value 

5. Problems of water contamination 

 

II. Types of weeds 

A. Low land rice 

1. Annual grasses  

 

 Echinocloa crusgalli  ssp. Hispidula (Barn yard grass) 

Kannada Name: Kadu dabbe hullu 

Family: Poacea 

Description:  

 Tufted annual grass.  

 Height - 30- 60 cm with thick, coarse, mostly erect smooth and branching 

at the base.  



 Sessile leaf blades attached to a smooth sheath which encircles the stem in 

the absence of ligule. The leaf blade is 10-30 cm long and 5-20 mm wide. 

Midrib is prominent.  

 Stem is stout. Culms branches at the base and produce tillers.  

 Inflorescence is 10-20 cm long with slender spike like. Panicle green or 

purplish in colour. Spikelets are densely crowded in 2-4 rows on each side 

of the stem. Seeds are light orange yellow in colour. 

 Adventitious root system. 

 Widely distributed throughout the warm tropics. 

 Propagation - seeds.  

  
 Plate 1: Echinocloa crusgalli  ssp. Hispidula (Barn yard grass) 

 

 Echinocloa colonum (L) Link ( Jungle rice) 

Kannada Name: Oodalu, kadu haraka hullu 

Family: Poacea 

Description: 

 Slender annual  

 Height - 60-90 cm. Stem is creeping below and erect above, with rooting 

at lower nodes. Leaf blade 7.5 to 15 cm long; often blotched with purple or 

almost black cross bands. Ligule is absent.  

 Inflorescence is a panicle branching racemes rather distant.  

 Widely distributed throughout the warm tropics. 

 Propagation - seeds  



    
Plates 2: Echinocloa colonum (L) Link (Jungle rice) 

 

2. Annual broad leaf weeds (dicotyledons) 

 Monochoria vaginalis ( Monochoria) 

Kannada Name: Tamaara 

Family: Pontederiaceae 

Description:  

 Root stock short and sub erect 

 Leaves linear or narrowly ovate with cordate base 5 to 15 cm long 

 Pedicel long; flowers in recemes, usually blue spotted with red;petaloid; 

perianth;1-6 stamens inserted at the base of perianth; ovary superior, 

tricarpellary 3 celled with many ovules in each cell; fruit a capsule.  

 Propagation - seed and root stock.  

 Thrives well in moist places 

 
 Plates 3: Monochoria vaginalis ( Monochoria) 

 



 Ludwigia parviflora L Roxb 

Family: Onagraceae 

Description: 

 Annual herb  

 Height - up to 60 cm 

 Leaves linear or lanceolate; simple, alternate 

 Flowers small, axillary, solitary, yellow; calyx tube narrow with 4-6 lobes; 

corolla 5 lobed; stamens 8-10; ovary inferior,4-5 carpels, 4-5 celled, ovules 

many in, vertical rows; fruit a capsule smaller, 4 sided, about 2 cm long with 

persistent calyx at the tip; seeds small, pink  

 Propagation - seeds. 

  

 Marselia quadrifolia L ( Marsilea) 

Family: Marsileaceae (Pteridophyta) 

Description:  

 Amphibious herb with procum

 Sporocarps produced only on exposure to air not during emergence 

 Petiole adjusting its length to the depth of water; occurs in paddy field and 

ater. 

n- rhizomes  

 
Plate 4: Marselia

bent rhizomes and variable leaves 

floats on running w

 Propagatio

 quadrifolia L ( Marsilea) 

3. Annual sedges 

 Cyperus  difformis L. 

Kannada Name: Kari sanna jambu hullu 

Family: Cyperaceae 



Description:  

 Slender weak plant.  

 Stem tufted, 12.5 to37.5 cm long 

ng as the stem; bracts 2-3, 5 to 20 cm long 

 Spikelets many, densly grouped into congested globose heads; glumes 

obovate, apex rounded; nut subequally trigonous, yellow or pale brown. 

 Plate 5: Cyperus

 Leaves flaccid, as lo

 
  difformis L. 

 Cyperus   iria L. (umbrella sedge) 

ecies in paddy fields 

 

sists of 5-

 

Kannada Name:  Dabbe jambu hullu 

Family: Cyperaceae 

Description: 

 Widely distributed sp

 Stems 15 to 50 cm high, trigonous

 Leaves up to 42.5 cm long; bracts 3-5 to 25 cm long; spike con

15 spikelets; spikelets linear, oblong, yellow or pale brown; glumes 

plicate; nuts trigonous, oboviod, black.  

 Plate 6: Cyperus   iria L. (umbrella sedge) 



 

Fimbristylis milacea Vahl. 

Family

Des

 

 ate, brown or medium brown; 

 Nuts three angled, yellowish brown 

 
 

4. Perennial grass 

 Pan

 

: Cyperaceae 

cription:  

 Stems weak;12.5 to 45 cm high;  

Leaves narrow, acuminate; bracts 2-3;  

Spikelets subglobose; glumes broadly ov

            Plate 7: Fimbristylis milacea Vahl. 

icum  repense L. 

Kannada Name: shunti hullu 

ae 

Des

d, 

 Panicles are 6-18 cm

 

 Persistent w

 es are knotty and 

Family: Poace

cription:  

 Creeping perennial  

 Leaves - 15-25 cm long and 1.5 cm wide or less, linear, flat or folde

with a round base.  

 long, somewhat loose and open and erect.  

Spikelets are two flowered pale green or pale yellow.  

eed 

Propagates - vegetatively through rhizomes. Rhizom

swollen and send out erect culms from nodes.  



 
Plate 8: Panicum  repense L. 

 

 Paspalum  conjugatum Berg ( Hilo grass) 

nada Name: Kan

Family: Poaceae 

Description: 

 Creeping solaniferous

 Culms are 20-40 cm

 lanceolate, smooth, flat and hairy 

with rough or stiffy hair m

 

rgin fringed with long white silky 

es in contact 

with soil.  

 Propagation - runners and seeds. It also spreads quickly through stolons. 

 I  weed in India. 

 
                    Plate 9: Paspalum

 perennial grass 

 long, erect with smooth nodes.  

Leaves are 5-20 cm long 5-15 mm wide, 

argins.  

The spikes are paired at the apex of culm, widely spreading straight or arched. 

The spikelets are flattened pale green the ma

hairs. Root is fibrous and shallow. Nodes strike roots when com

t is prominent in humid tropics and is a serious

  conjugatum Berg ( Hilo grass) 



5. Perennial sedges 

 Scirpus  maritimus L. ( Bull rush) 

mily: Cyperaceae 

scription:  

Fa

De

stem; bracts 3-

5, up to 10 cm long; spikelets 2 to many in umbels; clustered, glumes 

broadly ovate, brown or golden brown; nut acute, smooth, dark, olive-

brown, shining. 

 Propagation -rhizomes. 

 

B. Upland rice

 Rhizomatous plant. Rhizomes with tubers 

 Stems rigid, erect 30-120 cm high; leaves often as long as 

 

1. Annual grasses (Graminae family) 

 Echinochloa colonum (L) Link ( Jungle rice) 

F

Des

 

 60-90 cm. Stem is creeping below and erect above, with rooting 

; often blotched with purple or 

 I

 W

 Propagation - seeds  

Kannada Name: Oodalu, kadu haraka hullu 

amily: Poacea 

cription: 

 Slender annual 

 Height -

at lower nodes. Leaf blade 7.5 to 15 cm long

almost black cross bands. Ligule is absent.  

nflorescence is a panicle branching racemes rather distant.  

idely distributed throughout the warm tropics. 

    
     Plate 10: Echinocloa colonum (L) Link (Jungle rice)                 

 



 Digitaria  sanguinalis (L) scop (Large crab grass)  

: Poacea 

tion:  

Family

Descrip

 prostrate.  

en nodes touch the soil 

 Leaves 5-15 cm long, 5-10 mm wide and somewhat hairy;  

 Spike is 5-15 cm long, with 3-13 finger like segments in whorls at the top 

of the stem. Spikelets are 3 mm long paired along one side of the rachis. 

Though it is annual it exhibits perennial growth. It flowers between July 

and September. 

 Propagation - seeds 

 Thrives both in tropical and temperate climates, moist as well as dry and 

 

 Annual grass 

 Culms are stout, smooth and 30-90 cm long when

 Plant strikes roots wh

hot weather conditions 

 Eleucine  indica (L) Gaertn.(Goose grass) 

Kannada Name: Hechhuli hullu 

a 

Des p

 

 . 

 

 

aris

sess

rows along the lower side of the spike. Each spikelet consists of 5 florets 

s.  

 

 It flowers between June and September.   

 Propagation - seeds and old roots 

 

Family: Poace

cri tion:  

Coarse tufted annual grass 

Height of 30-45 cm with laterally flattened shoots

Leaf blades are flat.  

The inflorescence consists of 4-8 narrow finger like spikes, 4-15 cm long, 

ing from the top of the stem to form a spreading umbel. The spikelets are 

ile on one side of the rachis, 3-5 mm long and densely crowded in two 

which are without bristle

The roots are fibrous, deep and spreading.  

Distributed throughout India 



 
                  Plate 11: Eleucine  indica (L) Gaertn.(Goose grass) 

 

 Dactyloctenium  aegyptium (L)Beauv. (Crowfoot grass) 

Family: Poacea 

 

Description: 

 Height - 10-62.5cm

 Leaves flat, 5-20cm

 bel, dark olive-grey, digitately 

 
ctenium

Kannada Name: Kadu ragi hullu, Konana tale hullu 

  

 long, glabrous; 

Inflorescence of 2-5 spikes in terminal um

radiating; the rachis projecting in a point beyond the spikelets. 

           Plate 12: Dactylo   aegyptium (L)Beauv. (Crowfoot grass) 

 

2. A

 

nnual broad leaf weeds (dicotyledons) 

Amaranthus  spinosus L (Spiny amaranth) 

Kannada name: Mullu kire soppu 



Family: Amaranthaceae 

Description:  

 Erect spinous herb 

 Stem reddish; it has pair of straight spines of 1 cm long at the base of 

petioles. Leaves long petioled, ovate or oblong, leaf axils with spines;  

 Flowers in dense or lax axillary panicles, bracteate, bracts setaceous, 

bristle tipped, unisexual; perianth 5 lobed, acuminate in the male flowers; 

obtuse in the female flowers stamens 5; ovary compressed; styles short, 

filiform; utricle with a thickened top. 

 Distributed in warm areas 

   

 Propagation - seeds. 

  
Plates 13: Amaranthus  spinosus L (Spiny amaranth) 

 

 Ageratum   conyzoides L.(Goat weed) 

nnada Name: Ooraala gida, Muguti gidKa a 

Family

De

 Leaves opposite soft stalked, ovate, 2-  

pointed tip and the margin regular

 Stem is erect, hairy, cyli

 Inflorescence is terminal of ch 

bearing a number of flower heads arra

: Asteracae 

scription:  

 Winter annual  

 Erect, softly hairy and 50-90 cm tall annual herb;  

10 cm long, 0.5 to 3 cm wide with a

ly serrated with blunt teeth.  

ndrical and nodes enlarged.  

ten axillary and made of several branches ea

nged in a showy flat topped cluster. 



Flowers -70 tubular 

flowers which are surrounded by 2 or 3 rows of narrow, pointed bracts.  

appus of fine sift hairs on the upper 

- seeds. 

ted in tropical and subtropical countries 

light blue, purple or violet. Flower head contains 50

 Fruit is achene black and ribbed with p

end. 

 Propagation 

 Distribu

 
Plates 14: Ageratum   conyzoides L.(Goat weed) 

 

 Celosia argentia L. ( Cox comb) 

Kannada Name: Anne soppu, Anne huvu 

Family

De

 Erect glabrous tall herb with 1-1.5 m tall;  

 Leaves alternate, simple and unbranched.  

 Inflorescence is pinkish white and the plants can be recognized from a 

distance in the field.  

 Two distinct forms of Celosia argentia with lanceolate acute leaves and 

the other with ovate obtuse leaves.  

 Stamens 5 united blow a cup, anthers 2 celled. Ovary 1 celled ovoid: style 

filiform.  

 Shallow root system. 

tes with the onset of rains. 

: Amaranthaceae 

scription:  

 Propagation -seeds which germina

 



  
 Plates 15: Celosia argentia L. ( Cox comb) 

 Commelina  benghalensis L.(Day flower) 

Kannada Name:Kanne soppu, Kannaalu 

Family: Commelinaceae 

Description:  

 Broad leaf herbaceous weed  

 Widely distributed in the tropics.  

 Succulent or fleshy creeping and rooting below 

 Lower nodes some times develop naked under ground shoots which bear 

small white flowers ripening into seeds under ground.  

ed and ovate with entire margin 

alk like portion and a sheath 

 of stem can strike roots and grow as 

owers blue, under ground flowers white; sepals 3, petals 

 long clawed; stamens 3, perfect, 2-3 imperfect; capsule 

alve striolate. 

making rapid growth and 

 

 
 Plate16: Commelina

 Leaves are alternate, simple parallel vein

contracted at the base into a narrow st

enclosing the stem. The broken pieces

a separate plant. Fl

3, two

membranous, shining, dorsal v

 Seeds closely pitted.  

 It s well adapted to moist swampy conditions 

thick infestation can smother low growing crops. 

Propagation - broken pieces of stem. 

  benghalensis L.(Day flower) 



 Eclipta alba (L) 

Family

Descrip

 Leaves opposite, sessile, linear or oblong lanceolate narrowed at both 

ends;  

 Heads small, axillary or terminal peduncles slender; Outer flowers female, 

fertile or sterile; corolla linear, ligulate, white or yellow; inner bisexual 

flowers tubular, fertile; style arms short, flattened; pappus minute, toothed. 

 Propagation - seeds. 

                              

: Asteraceae 

tion:  

 Diffusely branched annual herb.  

  
Plates 17: Eclipta alba (L) 

Portulaca  oleracia L.(Comm on purslane) 

Kannada Name: Dodda gone soppu 

 Stem is succulent, fleshy, freely b ats when 

infesting intensively. Branches

 Leaves thick, fleshy, spirally arranged

smooth margins and broad-roun

solitary in the leaf axils or as 

or; Ovules numerous, capsules 

hout the tropical and subtropical areas. 

Family: Portulacacaeae 

Description: 

 Prostrate succulent herb.  

 It produces by seeds and stem fragments. 

ranched, normally forming m

 often reddish or purplish.  

 or opposite. They are sessile with 

ded tips, 0.5 to 2.0 cm wide.  

 The flowers are yellow, sessile and found 

clusters at the terminal end; ovary half inferi

circumcises, crustaceous. 

 Distributed throug



 It thrives well in moist and irrigated areas.  

rvive as individual plants. 

 

 The stem fragments can reestablish and su

Plate 18: Portulaca  oleracia L.(Common purslane) 

 

 Trianthema  portulacastrum L ( Horse purslane) 

Kannada Name

Family: Aizoaceae 

Description:  

 

 sheathing at the base, obovate, in 

e of the petiole; 

vary superior, 

1-2 celled

 

: Pasale soppu 

Prostrate, profusely branching, glabrous annual herb 

Leaves opposite, petioled. Petiole 

unequal pairs; Flowers solitary, sessile, sheathed by the bas

calyx 5 lobed, lobes obtuse, green above and pink inside. O

 free style1, subulate. 

 



 
 Plates 19: Trianthema  portulacastrum L ( Horse purslane) 

 

   3. Annual sedges 

 Cyperus iria L. ( um

Kannada Name

Family: Cyperaceae 

 

Description: 

 W dely d

 Stems 15 to 50 cm high, trigonous 

 long; bracts 3-5 to 25 cm long; spike consists of 5-

blong, yellow or pale brown; glumes 

lack.  

 
Plate 20: Cyperus

brella sedge) 

:  Dabbe jambu hullu 

i istributed species in paddy fields 

 Leaves up to 42.5 cm

15 spikelets; spikelets linear, o

plicate; nuts trigonous, oboviod, b

   iria L. (umbrella sedge) 

 

    4. Perennial grasss 

 Imperata  cylindrica (L) Beauv. ( Cogon grass) 



Kannada Name: Niru hatti hullu, Sanna darbe hullu 

    Family: Poaceae 

Description:  

 One of the worlds worst weed and has extensive and deep penetrating 

system of rhizomes. 

 Height of 60-120 cm.  

 Leaves are linear, upright, with rough sharp edges and a long tapering 

point.  

 The panicle is 20-30 cm long, 0.5 to 2 cm wide, and silky with silvery 

white dense, fluffy, wooly hairs amidst which are concea d the spikelets 

with purple stigm e lanceolate to 

oblong. It is a prolific seed producer.  

Imperata may produce 4.5 million shoots, more 

es. 

es 

 

 
Plate 21: Imperata

le

a and yellow anthers. The spikelets ar

 A crop of one hectare of 

than 10 tonnes of leaf material and 6 tonnes of rhizom

 The root system is fibrous.  

 It flowers between May and September. 

 Propagation- seeds and rhizom

  cylindrica (L) Beauv. (Cogon grass) 

 



 Cynodon  dactylon L. (Bermuda grass) 

Kannada Name: Garike hullu, Kadu garike 

Family: poacea 

Description:  

 One of the worlds worst weed 

 Perennial grass with long runners which strike roots at the nodes and 

extensive under ground rhizomes.  

 The leaves are 3-20 cm length. Membranous ligule is absent.  

 The flowering stems may be 15-50 cm long.  

 The inflorescence consists of 4-5 slender purplish spikes of 10 cm long. 

The spikelets are light green or purplish, sessile, laterally compressed 

alternatively 2- seriate, imbricate and 1-flowered.  

 Propagation - vegetatively more than by seeds.  

 
Plate 22: Cynodon  dactylon L. (Bermuda grass) 

 

 5. 

 

Perennial sedges 

Cyperus   rotandus L. (Purple nut sedge) 

Fam

Des

 

 

 It has triangular smooth 

scape, 10 to 60 cm in height, arising from the centre of a basal cluster of 

narrow grass like leaves of 30-50 cm long and 8 mm wide.  

Kannada Name: Konnari gedde, Tunge hullu 

ily: Cyperaceae 

cription: 

One of the worlds worst weed.  

Height -15-60 cm.  

 The plant is swollen and thickened at the base.



 The leaves are smooth shiny, dark green and grooved on the upper 

surface.  

 The slender underground runners grow out from the base of the stem and 

form series of black, irregular shaped or nearly round tubers which are 2 

cm in length. Tubers sprout to produce new plants while still attached to 

parent plant.  

 The inflorescence arises from stem apex. It consists of a number of 

slender br nd which are 

brown to dark brown in colour. Each spikelet consists of 10-30 small 

s which ripen to form black triangular nuts. 

nd tubers which proliferates 

e surface 10 cm soil and store 

effective means of propagation. New tubers are produced 

3 weeks after sprouting of individual tuber. Tubers have nodes, 

e to shade. 

 

anches which carries a cluster of spikelets at the e

crowded floret

 The rhizomes give rise to undergrou

intensively. Tubers are concentrated in th

food and are 

within 

internodes and scale leaves.  

 The plant is sensitiv

   
Plates 23: Cyperus               rotandus L. (Purple nut sedge) 

 

III. Crop-weed competition - Depends

1. 

      e.g. up land- severe com

            Low land- Less c

            Deep water- Le

2. Method of crop establishm

      e.g. Transplanting- L

              Direct seeding- Severe competition 

 on 

Type of rice culture 

petition 

ompetition 

ss competition 

ent 

ess to moderate 



3. V

     

ion 

            Low tillering- More weed competition 

            High tillering- Less competition 

4. Cultural practices 

      e.g. Land preparation  

           Puddled – Less competition 

           un puddled- More competition 

           

Critical period of crop weed competition: 

 in a weed 

free environment for remunerative crop production   

Ho he rice field free of weeds? 

  Tr splanting 

  Direct seeded rice: 15-45 days after seeding 

 

f weed control 
ethods 

of weed seeds.  

 economical 

use of weed free seeds; weed free seed bed, 

ation canals. 

 

practices 

 

1. L

ng incorporates weeds and gives rice 

s.  

ariety 

 e.g. Tall – Less competition 

             Semi dwarf- More competit

The period from sowing up to which the crop has to be maintained

 

w long we should keep t

ansplanted rice:  30-45 days after tran

Methods o
I. Preventive m

 They check weed introduction and spread 

 Easy and

 Preventive measures include 

clean tools and machinery, clean irrig

Complementary 

and preparation: 

 Puddling before transplanti

seedlings a head start over weed



   

 

2. U

3. Plan

   Straight-row planting: Easy to weed by hand or by mechanical tool 

     Random planting    :  Di echanical tool   

     Transplanting: Weed competition is le s 

d competition is severe 

4. Var

    Tall gro ore with weeds 

5. Plant spacing and density 

     Closer spacing: Minimize weed competition 

     Higher density: Minimize weed competition 

6. Fertilizer application:  

    Apply fertilizer after weeding 

7. Water management 

     Continues submerge

   Alternate wetting and drying: More weed growth 

e, spade or sickle 

en 20-42 days after transplanting 

ages: Most common, easy and effective. Can be taken up even where    

Plates 24: Puddling in paddy field 

sing weed free crop seed and seedlings  

ting methods:  

  

fficult to weed and to pass m

s

     Direct seeding: Wee

iety:  

wing traditional varieties: Compete m

     Modern semi dwarf varieties      : weed problem is more 

nce: Minimize weed growth 

  

 

II. Direct methods of weed control 

A. Transplanted rice 

      1. Hand weeding: 

 Pulling by hand or using tools like ho

 Take up one or two hand weeding betwe

          Advant



                               random planting is done 

          Disadvantage: Costly, Laborious 

  
 Plates 25:  Hand weeding in paddy field (left) and weeded paddy field (right) 

 

    2. Mechanical weeding:  

           Rotary weeder: Pushed tween straight rows 

          

        

ng some plants (weeds) without   

                        significantly affecting the other plants (crops). 

  

Herbicide activity: An herbicide is said to be active or to posses activity if it 

hinders, inhibits or prevents the germination and growth processes of the plant. It 

is active on sensitive plants and inactive on tolerant plants. Herbicide activity is 

determined by degree of tolerance of the plant to herbicides. 

 

get 

lant species in a mixed plant population without harming or only slightly 

rbicide selectivity is the single most factors that lead 

 

 by hand or powered be

           Advantages: Saves labour 

 Disadvantage: Require row transplanting or seeding 

       3. Chemical weeding 

 

  Herbicides: Chemicals that is capable of killi

Herbicide selectivity: Refers to phenomenon where in a chemical kills the tar

p

affecting the other plants. He

to success of chemical weed control in crops.  

 

 



 Advantages of herbicide: 

1. Pre emergent herbicides provide early season weed control. This is beneficial as 

re cultivation is not 

ssible. 

 usually before crop is planted. 

Pre emergence: Herbicides are applied before a crop or weeds have emerged. 

ost emergence: Herbicides are applied after the emergence of weed or crop 

ty: 

d brings the 

ct herbicide:  

t comes in contact with it. Little movement 

 

    1. Selective herbicide: Kills only the target plant species (weeds)    

ion ( crop plants and weeds). 

s all the plants that come in contact    

    2. Foliage applied: When applied on the foliage of weeds 

weed competition is more severe during early stages than later stages. 

2. Herbicides can be applied to weed control in crop rows whe

po

3. Very effective than other methods. 

4. Systemic herbicides can control many perennial weed and brush species which 

cannot be efficiently controlled by other methods. 

5. They reduce the need for pre planting tillage 

 

Classification of herbicides 

I. Based on time of application: 

Pre planting: Herbicides are applied before the crop is planted. Herbicide with 

greater toxicity on emerging crop seedlings are

P

 

II. Based on mode of activi

1. Systemic or translocated herbicide:  

            Herbicides that are translocated throughout the plant system an

activity at a place distant from the point of application 

2.  Conta

 Herbicide that kills the plant part tha

from point of application 

III. Based on selectivity: 

  

         in a mixed plant populat

     2. Non selective herbicides: kill

        with the herbicide. 

 

IV: Based on Placement:  

      1. Soil applied: When applied to soil 

  



 

V: Based on chemical group 

1. Aliphatics: 

2. Amides and acetamides 

    eg. Alachlor and Butachlor 

acetates 

5. Bipyridiliums 

ilates 

rfen 

. Nitriles 

2. Pyridazinones 

carb 

3. Arsenicals 

4. Benzoics and phenyle 

6. Carbamates & Carban

7. Dinitroanilines 

    e.g. Oryzalin, Pendimethalin, Trifluralin 

8. Diphenyle ethers 

    e.g. Nitrofen, Oxyfluo

9

10. Phenols 

11. Phenoxyacids 

  e.g 2,4-D 

1

13. Thiocarbamates 

     e.g. Benthio

14. Triazines 

15. Triazoles 

16. Uracils 

17. Ureas 

18. Unclassified 

        e.g. Glyphosate 

 

 

 

 

 

 

 

 



A. Herbicides for Transplanted rice 

 
He ination

 icide c s or m res are 

tive mic ontrol. 

 

 

Trade 
Name 

 
Dose(kg/ha) 

 

Time of 
application 
(Days after 

transplanting) 

rbicide comb s:  

 Herb ombination ixtu chemicals containing two or more 

herbicides for effec and econo al weed c

Herbicides 

  a.i Commercial 
product  

Pre-emergent 

2,4-D Ethyl ester Weedex 
5%G 0.75 15 5-7 

Butachlor 
Machete 

50EC 
 

1.25 2.5 5-7 

Butachlor Machete 
5%G 1.5 30 5-7 

Thiobencarb Saturn 4  5 

Pretilachlor Eraze-x50 
EC 0.5 1.00 5-7 

Oxadiazon 25 EC 
 Ronstar 0.5-1.0  3-5 

Oxadiargyl Oxadiargyl 
80%WP 0.1 0.125 3-5 

Anilofos Anilogaurd 0.45 1.50 5-7 30EC 
Quinclorac50%WP 3-5 Facet 0.186 0.375 

Bensulfuron 
methyl 60%DF Londax 0.1 0.166 5 

P  Sto C 0.9-1 .5 endimethalin mp 30E .0 3.0-3 3-5 
Pyrazosulfuron 

ethyl  0.02-0.03  3 

Post emergent 
 
2,4-D Sodium salt 

Fernoxone 2.0 21-28 80%EC 
 

2.5 

Propanil 35  EC 1-2 leaf stage  Stam 2.5 7.5 

Triazolopyramidine 
s  

0.015-
0.025  15 ulfonamide  



Advantages of herbicide combinations: 

ntrol ariety s com present in th lds. 

2 dditiv ue to c inations m ease the w  control    

  

3. Scope for reducing the application rate of herbicides. 

ations for transplanted rice 

 1. Pr nt Anilo (Anil 24% +2,4 2%) @ 0.85

       a.i/ha 5-7 DAT  (1.50 kg/ha commercial product) 

 2. Pre emergent Bensulfu ethyl 0.6%G+ Pretilachlor 6.0% G @    

a (12.5 g/ha com l product)

. Pre emergent Butachlor 1.5 + 2,4-D 0.5 kg/ha 

 Creative application of agronomic, mechanical biological and chemical 

ethods usually referred to as integrated weed management. 

ng 30-40 days after transplanting 

 application of Butachlor 50EC @2.5kg/ha 5-7 days after 

D EE @1.0 kg/ha at two to three leaf 

ter 

           1. Hand weeding: 

o e, spade or sickle 

 Take up one or two hand weedi

1. A mixture will co  wide v of weed monly e fie

. Synergistic or a e effect d omb ay incr eed

 efficiency 

 

 Herbicide combin

e emerge gaurd plus  ofos -D 3 kg   

ron m

         75+750g   a.i/h  k mercia  

 3

 4. Pre emergent Thiobencarb 1.5 + 2,4-D 0.5 kg/ha 

  

Integrated weed Management (IWM):  

 

m

 

  Integrated weed Management (IWM) in transplanted rice:  

1.Puddling , Pre.em application of Butachlor 50EC @2.5kg/ha 5-7 days after 

transplanting + one hand weedi

                                                          or 

2. Puddling, Pre.em

transplanting + post emergent application of 2, 4-

stage of weeds. 

                                                          or 

3. Puddling, Pre.em application of Oxadiargyl @0.075 kg/ha 5-7 days af

 transplanting + continuous submergence of water. 

                           

B. Wet seeded rice on puddled land: 

 Pulling by hand or using tools like ho

o ng between 20-42 days after sowing 

 



  2. Chemical 

application 
(Days after 
sowing ) 

  

Herbicide Trade 
Name 

Dose(kg/ha) Time of 

  a.i commercial  

Pre-emergent 

Anilofos    Anilogaurd 0.45 1.5 7 

30EC 

Pyrazo-sulfuron  0.025  10 

ethyl 

Pretilachlor + 

safener 

Eraze-x 0.75 1.5 7 

Halosulfuron methyl  0.015  3 

Be 5 nsulfuron methyl Londax 0.1 0.166 

60%DF 

 

 

ntegrated weed Management (IWM) in wet seeded rice:  

 

1. Pre.em application of Anilofos @ 0.4 kg/ha + 2 hand weedings at 30 and    60 DAS 

1. Pre.em application of Pretilachlor  @ 0.5 kg/ha + 2 hand weedings at 30 and  60 

DAS 

C. Upland dry seeded rice 

           1 ing: 

               Pulling by hand or using tools like hoe, spade or sickle 

              Take up one or two hand weeding between 20-42 days after sowing 

          2. Mechanical weeding:  

             cultivati sing h small b harrow 2-3 times  

              between 20-45 days after sowing 

 

 

 

 

  I

. Hand weed

 Repeated inter on by pas oe or lade 



   3. Chemical 

Herbicide Trade Dose(kg/ha) Time of 

  

Name application (DAS) 

  a.i commercial  

Pre-plant  

Molinate Before sowing Ordram 2-3  

Trifluralin Treflan 1.0-1.5  Before sowing 

Pre-emergent     

Alachlor Lassso 0.5-1.0 1-2 3-5 

50EC 

Butachlor   1.25 2.5 5 

Thiobencarb  1.5 3.0 5-7 

Anilofos  0.4 1.5 5-7 

Oxadiargyl 

 

Topstar 0.1 0.125 3-5 

Bensulfuron methyl Londax 

60%DF

0.1 0.166 5 

Pendimethalin Stomp 1.0  3.0 5 

30EC 

Post emergent 

Propanil 35 EC tam   weeks after 

sowing  

S 2.5 7.5 4

Ethoxy sulfuron 8  0.01  21 

Triclopyr  0.5   

 

Herbicide combinations s  

 

  1 nt Butachl  1.5 + 2, .5  

 2. Thioben rb 1.5 + D 0. ha 

  

 

 

 for dry own rice

. Pre emerge or  4-D 0 kg/ha

 Pre emergent ca  2, 4- 5 kg/



  In a I ) in n rice:

 

1. on of B r 1.5+ 2,4-D 0.5kg/ha 5-7 days after   

    sowing + one hand weeding 30 DAS    

2. n of Thiobencarb 1.5+ 2,4-D 0.5kg/ha 5-7 days after   

    d wee 0 D                       

3...Pre.em application of Anilofos 0.4+ 2,4-D 0.5kg/ha 5-7 days after   

    sowing + one hand weeding 30 DAS                                                            s      

  

      D. Deep water rice 

        

o Pulling by hand or using tools like hoe, spade or sickle 

 20-42 days after sowing 

        

              Repeated inter cultivation by passing hoe or small blade harrow 2 times 

between 20-42 days after sowing 

         3. Chemical 

Herbicide Trade Dose(kg/ha) Time of application 

tegrated weed Man gement ( WM dry sow   

Pre.em applicati utachlo

Pre.em applicatio

sowing + one han ding 3 AS                                       

   1. Hand weeding: 

o Take up one or two hand weeding between

  2. Mechanical weeding:  

  

Name (DAS) 

  a.i commercial  

Post-emergent 

2,4-D  0.75  4-6 weeks after 

establishment 

MCPA  0.75   

 

                                          

          

      

 

                   

                                  

 



Irrigation Water Management in Paddy 
 

Paddy crop is strongly influenced by water supply. Water should be kept standing 

in the field throughout the growth period. In water scarcity areas, saturated soil in a 

chemical reduced stage is desirable. The characteristics of flooded soil which are 

conducive to high yields are: (i) greater availability of nutrients such as phosphorus, iron 

and manganese, (ii) suppression of weed competition, (iii) elimination of moisture stress 

as a limiting factor, (iv) micro-climate favourable to crop production. 

• Excess / limited / no water leads to reduction in yield.  

• Rice a semi – aquatic plant requires near submergence  

• Submergence helps in - suppressing weed growth  and more availability of certain 

nutrients  

• Daily consumptive use of rice is 6 – 10mm  

• Total water requirement of rice is 1200 – 1400 mm  

• 2000 - 3000 litres of water required to produced 1kg of rice  

• Highly saline and brakish water not good for irrigation  

• Application of FYM or incorporation of green manures reduce adverse effects of 

excess salts  

• Application of FYM or compost or green manures increases water holding 

capacity of light textured soils and thus saving of water  

• Thorough puddling creates impermeable layer which reduces deep percolation 

losses  

• Perfect leveling maintains uniform depth of water throughout field  

• Maintenance of water depths in field as recommended for high water use 

efficiency and yield  

 

 

 



Table 1. Water requirement of rice crop at different growth stages 

Stages of growth  Avg. water 

requirement (mm)  

% of total water 

requirement (approx.)  

Nursery  50-60  5  

Main field preparation  200-250  20  

Planting to Panicle initiation 

(PI) 
400-550  40  

P.I to flowering  400-450  30  

flowering to maturity  100-150  5  

Total  1200-1460  100.0  
 

Table 2. Depth of water to be maintained during different crop growth stages of rice  

Stage of crop Depth of water (cm) 

At transplanting  Shallow (2 – 3cm)  

After transplanting  (5 to 20 days)  (4– 5cm)  

During tillering  (22 to 42 days)  Shallow(2 –3cm)  

Mid – season drainage                                      

(24 – 48 hours),  20 – 25 DAT (heavy soils) 

20 – 25 DAT (very heavy), 40 – 45 DAT 

soils  

--- 

  

Reproductive stage ,Panicle emergence, (4 –5cm)  



Booting ,Heading & Flowering  

Ripening stage  (21 days after full flowering) 

Milk stage, Dough stage & Maturity  

Drain the field gradually to Saturation 

 Withdraw water 12 days before 

Harvesting 

 Drain the field to saturated stage before top dressing with N and reflood next day 

to reduce N – loss. 

      Critical Stages of Water requirement 

Critical stage refers to a stage when water scarcity or deficit of water causes 

comparatively greater reduction in yields which cannot be made by favourable water 

supply at earlier or later stages. Hence, water deficit during these stages should be 

avoided. Following are the important critical crop growth stages for water stress. 

  a) Tillering           

 b) Panicle initiation            

c) Boot leaf stage  

 d) Heading/ panicle emergence        

 f) Flowering/anthesis (Reproductive phase) 

 During these stages, soil moisture level should be maintained at saturation level 

• Moisture stress at active tillering phase -   30% yield reduction  

• Moisture stress at reproductive phase    -   50 - 60% yield reduction  

 

 

 

 



Table 3. Water requirement and losses of water in rice fields 

Particular  Clay Loam  Silty Clay  Loam  
Sandy 

Loam  

Water requirement  1583  1602  1995  2261  

Irrigation  1125  1200  1500  1775  

Runoff  207  191  193  161  

Percolation  893 (56%)  870 (54%)  1187(60%)  1515 (67%) 

Evapotranspiration  690 (44%)  732 (46%)  808 (40%)  745 (33%) 

• Summer ploughing minimises water requirement for land preparation  

• Seepage and percolation reduced to considerable extent by puddling and perfect 

leveling 

• Application of FYM or compost or green manures reduce evaporation, 

percolation and seepage  

• Evaporation losses can be minimized by 50% when the soil is kept at saturation 

under  levelled field conditions 

• Addition of clay or tank silt (to light textured soils only) @ 150m3/ha reduce the 

percolation loss by 20 –25%  

• Higher the transpiration higher the yield (a normal crop of 4.5t/ha with an 

irrigation period of 100 days consumes 6mm/day by transpiration. When figure 

declines to 1.4mm/day the yield decreases to 1t/ha when it increases 10.5mm the 

crop yield will increase to 7.5t/ha ) 

• Maintain thin film of water at the time of planting (2cm)  

• Life irrigation should be given on 3rd day  and up to 7 days, 2cm water level 

should be maintained  Gradually raise water level to a depth of 5 cm up to 

maturity  

• Moisture stress during rooting and tillering stage cause poor root growth leading 

to poor crop establishment and low yield.  

• Spray Cycogel @ 1000ppm (1ml of commercial product in one litre of water) 

under water deficit situations to mitigate ill effects moisture stress.  



• Split application of potassium 50% at basal and 25% each at tillering and panicle 

initiation stage along with Azospirillum (seed inoculation, seedling dipping or soil 

application) alleviates harmful effects of the soil moisture stress  

Water quality and critical values 

Major considerations of water quality:   

1. Salinity    2. Water infiltration rates    3. Specific ion toxicity 

Table 4. Types of problems and critical values to be considered for irrigation 

Potential problem Units No problem

Slight to 

moderate 

problem 

Severe problem 

pH  No units 6.5-8.5 <6.5: > 8.5 <6.5: > 8.5 

Salinity ECw  
Ds/m=m 

mol/cm 
<2.0 2.0-2.6 >2.6 

Salinity ECe  Ds/m <3.0 3.0-3.8 >3.8 

TDS*  Mg/l <450 450-2000 >2000 

Specific ion toxicity  No units <3 3-9 >9 

Chloride  me/l <4 4-10 >10 

Boron **  me/l <0.7 0.7-3.0 >3 

Bicarbonate  me/l <4 >4 >>4 

*TDS = Total dissolved salts  

** B toxicity is encountered on highly sodic soils or under use of brackish water.  

• For each 1ppm element in the water, the input is 1000mm equivalent to 10kg/ha  

• If pH is out of range (6.5 - 8.4) but with low salinity (<0.2 Ds/m) then there is 

likely no problem as the water has very low buffering. However, additional 

checks should be pursued for possible nutrient imbalance  

• High bicarbonate levels in irrigation water can cause Zn deficiency  



• High sodium water cause deflocculation of soil particles leading to increase 

stickiness and compactness and decrease permeability  

• Specific conductivity of ideal water : (K x 106) < 7500  

• Boron < 1ppm  

• S.A.R. Index < 10  

• Ecw = Irrigation water salinity  

• Ece = Soil salinity a measure on a saturation extract  

        SAR = Na/ (Square root (Ca + Mg/2)); Na,    Ca and Mg in me 

Measures of efficient water management in rice 

 One ploughing by mould-board plough and puddling twice by disc harrow gave 

the best result in terms of crop establishment, water use efficiency and yield.  

 Studies conducted for evolving design criteria for different methods of irrigation 

for efficient use of water indicated that maximum water-use efficiency for rice 

can be obtained with check basins with size in between 250-300 m2 area.  

 Recycling run-off water in flood-irrigated rice can irrigate 10% additional area  

  In command areas where field to field irrigation is common cost effective 

recycling structures may be constructed for reusing drainage water.  

 A mixture of fly ash and clay with 50% cement was found to be a suitable lining 

material for field channels.  

 Pre-cast structures for water management work under different land situations will 

improve water-use efficiency by about 50%.  

 Perpendicular orientation of field channel to main supply found superior to 

parallel orientation. The interval between outlets should be 425-450 meters 

rotation areas for parallel orientation and 650-700 m for perpendicular orientation. 

 

 

 

 



Recommendations of CRRI-Cuttuck 

 Irrigation schedules of alternate wetting and drying or saturation till tillering followed 

by maintenance of 5 to 8 cm water thereafter could save 50% of water as compared to 

continuous submergence without affecting the yield. 

 ET at initial stages of crop growth was close to open pan evaporation, but at flowering, 

it was about 1.5 times than open pan evaporation, when open pan evaporation was 5.5 

to 5.6 cm/day. 

 Providing drainage in lowland rice at early tillering stage is essential. 

 During dry season, application of water could be delayed till complete disappearance of 

ponded water. 

 

Recommendations of UAS, Dharwad and Bangalore 

 Maintain water to an extent of 2.5cm height in the field during first 10 days of 

transplanting and afterwards increase the height up to 5cm through out the crop growth.  

 Irrigate the filed 2-3 days after complete infiltration of the stagnant water and maintain 

the water level to an extent of 5cm during panicle initiation to panicle emergence stage. 

 For drill sown rice care should be taken to drain out excess rain water during first 10-15 

DAS and the water level in the field should not be more than 2.5cm height during 

tillering stage.  

 In drill sown rice carry out hodta operation (Planking) in standing water  at 40 DAS, 

and impound sufficient rain water through the crop growth period. 

 Drain out the impounded water from the fields 10 days earlier to harvesting. 

 Rice genotype having crop duration of 120 days requires 100-120 cm of water for 

normal yields.  

Recommendations of TNAU, Coimbatore 

 Puddling and leveling minimizes the water requirement. Plough with tractor drawn cage wheel 

to reduce percolation losses and to save water requirement up to 20%. 

 Once ploughing by mould-board plough and puddling twice by disc harrow gave the 

best result in terms of crop establishment, water use efficiency and yied. 

 Maintain 2.5cm of water over the puddle and allow the green manure to decompose for a 

minimum of 7 days in the case of less fibrous plants like sunnhemp and 15 days for more 



fibrous green manure plants like Kolinchi (Tephrosia purpurea). 

 At transplanting, a shallow depth of 2cm of water is adequate since high depth of 

water will lead to deep planting resulting in reduction of tillering. 

 Maintain 2 cm of water up to seven days of transplanting. After the establishment stage, cyclic 

submergence of water is the best practice for rice crop. This cyclic 5cm submergence has to be 

continued throughout the crop period. 

 In loamy soils irrigation is to be given one and three days after disappearance of ponded water 

during summer and winter respectively. 

 In clay soils irrigation is to be given just before/immediately after disappearance of ponded 

water during summer or 1-2 days after disappearance of ponded water during winter. 

 Moisture stress due to inadequate water at rooting and tillering stage causes poor root growth 

leading to reduction in tillering, poor stand and lower yield. 

 During booting and maturity stages continuous inundation of 5cm and above leads to 

advancement in root decay and leaf senescence, delay in heading and reduction in the 

number of filled grains per panicle and poor harvest index. 

 Provide adequate drainage facilities to drain excess water or strictly follow irrigation schedule 

of one day after disappearance of ponded water. Last irrigation may be 15 days before  harvest 

Table 5. Scheduling of irrigation to rice 

Short duration variety  Medium duration variety  Long duration variety 

Days 
No. of 

irrigation 

Water 

level 

(cm) 

Days 
No. of 

irrigation 

Water 

level 

(cm) 

Days 
No. of 

irrigation 

Water level 

(cm) 

1-25 5-7 2-3 1-30 5-7 2-3 1-35 6-8 2-3 

25 - 

Thin 

film of 30 

water 

- 
Thin film 

of water 
35 - 

Thin film of 

water 

28 - 

Life 

irrigati

on 

33 - 
Life 

irrigation 
38 - Life irrigation



29-50 6 2-5 34-65 6-8 2-5 
39-90 

or 95 
12-15 2-5 

51-70 5-6 2-5 66-95 8-10 2-5 96-125 7-9 2-5 

71-

105 
5-6 2-5 96-125 6-8 2-5 

126-

150 
5-6 2-5 

Note: Stop irrigation 10 days before harvest Number of irrigation may be decided 

depending upon the receipt of rain and available moisture content. 

Irrigation schedule for rice under limited water resources 

          For summer rice under limited resources of water, phasic stress irrigation can be 

practised to the advantage of saving substantial quantity of irrigation water without any 

significant reduction in yield. About 20-30% more area can be irrigated with the same 

water resources by adopting any of the following phasic stress irrigation schedules as 

given in the following table. Depending   up on the schedule, water saving ranges from 

24-36% of the requirement for 5 cm continuous submergence throughout the crop 

growth. Grain yield reduction in the above practice is only 0.1% to 1.6%. 

Table 6. Phasic stress irrigation schedules for rice 

Stages 

Schedule Rooting to max.

tillering 

Max. tillering to

heading 

Heading to 

maturity 

Category I 
Continuous 

submergence 
Saturation point* Saturation point* 

Category II Saturation point* 
Continuous 

submergence 

Continuous 

submergence 

Category III 
Continuous 

submergence 

Continuous 

submergence 

Hair cracking 

of surface* 

Category IV 
Hair cracking 

of surface* 

Continuous 

submergence 

Hair cracking 

of surface* 



 

*Irrigation at 5 cm to be given at these stages. 

Precautions for irrigation 

 Withhold water for few days till the seedlings have established. 

 Field to field irrigation should be avoided.   

 Drain-off water for about 2 days prior to the application of fertilizers. 

 Small bund may be formed parallel to the main bund of the field at a distance of 30 to 45cm 

within the field to avoid leakages of water through main bund crevices. 

 To minimize percolation loss, the depth of stagnated water should be 5cm or less. 

 In water logged conditions provide open drains about 60cm in depth and 45cm width across 

the field. Care should be taken not to allow development of cracks. 

 In canal command area, conjunctive use of surface and ground water may be resorted to for 

      judicious use of water. 

 Where irrigation facilities are not available, store all the rain water in paddy fields by 

making 25 to 30 cm raised bunds. 

 Maintain about 8-10 cm of water level in the fields at puddling time and subsequently 

depth of ponded water may be maintained throughout the growing period 

 Drain-off water completely for 5 to 7 days following tillering and flowering stages. 

This helps to remove the toxic substances like sulphides and regulates oxygen supply 

to roots 

 

 

 



 Insect pest management 

 

1. Yellow stem borer 

2. Paddy gall midge 

3. Rice whoral maggot 

4. Army worm  

5. Rice caseworm 

6. Rice leaf folder 

7. Rice horned caterpillar 

8. Rice hispa 

9. Rice thrips 

10. Green leaf hopper 

11. Brown plant hopper 

12. Rice gundhi bug 

13. Rodent management 

14.  Pesticide residues in paddy 
15. Natural enemies in Paddy ecosystem 

 

 

 

 

 

 



 
1) Yellow stem borer : Scirpophaga incertulas  (Walker)(Lepidoptera : Pyralidae)  

Kannada name: Haladi Kanda Koraka 

Rice stem borers are key group of insect pests damaging the rice crop. These are pale 

yellow coloured caterpillars that live in rice stems.                                                                                             

 

Adult:  

Female: Bright yellowish forewings with a distinct black spot at the centre and with 

brownish yellow tuft of hair at the tip of abdomen.  

Male :   Pale whitish yellow and spots on the forewings are not conspicuous.  

Larva:  Pale yellow with orange yellow head. 

Pupa: Pale to dark brown enclosed in a silken cacoon. 

Eggs: White, oval, flat laid in groups (60-100 eggs) covered with brownish hairs from the 

anal tuft of females. 

 

 

  

 

 

 

 

 

 

                                              

 

 

                                      Adult stem borer                                         

 



 
Larva of yellow stem borer 

 
 Egg mass of yellow stem borer 

 

Period of occurrence:   

• Seedling to Panicle Initiation stage. 

• In Northern regions of India, this pest is active from April to October and 

hibernates from November to March as a full grown larva in rice stubble.  

• The pupation starts sometimes in March and the emergence of moths begin in 

April. 

Extent of yield loss: 30-95 %    

Damaging stage of the insect: Caterpillar 

Factors favoring development: 

• Late planting 

• Stubbles remaining in the field 

 



Nature of Damage: 

• Caterpillars bore into the central shoot of seedlings and tillers leading to death of 

central shoot 

•  Caterpillars bore at the base of earhead and cause chaffy earheads  

Life cycle: 31 – 46 days 

 

 
Symptoms of damage:  

• At vegetative stage, the central leaf whorl does not unfold, turns brownish and 

dries out although the lower leaves remain green and healthy. The dried leaf can 

be easily pulled out. This characteristic damage is known as “Dead Heart”  

• At reproductive stage, panicle turn whitish, erect with chaffy spikelets and can be 

easily pulled out, is known as “white ears” (Photo). 

        
        Dead heart symptom at vegetative stage 



 

 
 White ear symptom at reproductive stage 

 

 
  Yellow stem borer infested field 

 

A. Preventive measures: 

• Use of resistant cultivars : Ratna, Sasyasree, Vikas (DRR), IR 36, IR 32, IR 66 

and  IR 77 (IRRI) 

• Clean cultivation and destruction of stubbles 

• Clipping of leaf tips of the seedlings at the time of transplanting  



• Installation of  pheromone traps with 5 mg lure @ 8 traps per ha for pest or 20 

traps per ha for direct control by mass trapping 

• Setting up of light trap as these moths are highly phototrophic. 

 

B. Biological control:  

Egg parasitoid: 

Inundative release of egg parasitoid, Trichogramma japonicum Ashmead five to six times 

@ 1,00,000 adults per ha starting from 15 days after transplanting.    

Two important egg predators are:   

• Meadow grasshoppers – Conocephalus longipennis (de Haan) (Orthoptera: 

Tettigoniidae); and 

• Crickets, Metioche vittataicollis (Stal) (Orthoptera: Gryllidae) 

Larval and pupal parasitoids: 

• Cotesia flavipes Cameron (Hymenoptera: Braconidae) 

• Temelucha philippinensis (Ashmead) (Hymenoptera: Ichneumonidae) 

• Stenobracon nicevillei (Bingham) (Hymenoptera: Braconidae) 

• Bracon chinensis Szepligeti (Hymenoptera: Braconidae) 

• Tropobracon schoenobii (Viereck) (Hymenoptera: Braconidae) 

• Xanthopimpla stemmator (Thunberg) (Hymenoptera: Ichneumonidae) 

• Tetrastichus ayyari Rohwer (Hymenoptera: Eulophidae)  

Important larval predators are: 

• Lady beetles, Micraspis spp. (Coleoptera: Coccinellidae) 

• Carabid beetles, Ophionea spp. (Coleoptera: Carabidae) 

• Rove beetle, Paederus fuscipes Curtis (Coleoptera: Staphylinidae) 

• Water bug, Microvelia douglasi atrolineata Bergroth (Hemiptera: Veliidae) 

• Water bug, Mesovelia vittigera (Horvath) (Hemiptera: Mesoveliidae) 

• Water bug, Limnogonus fossarum (F.) (Hemiptera: Gerridae) 



• Ants (Hymenoptera: Formicidae) 

 

Adults: 

The important predators feed on adult stem borer 

• Anthocorid bug – Euspudaeus sp., (Hemiptera: Anthocoridae) 

• Wolf spider – Lycosa pseudoannulata (Boesenberg and Strand) (Araneae: 

Lycosidae) feed on nymphs of GLH , BPH and adults of stemborer 

 

 Wolf spider:  Pardosa pseudoannulata 

• Black drongo – Dicrurus adsimilis (Bechstein)(Dicruridae)               

Diseases: 

Beauveria, Cordyceps and Nomuraea are white fungi that infect stem borers. Important 

pathogens are: 

• Beauveria bassiana (Balsamo) Vuillemin (Moniliales: Moniliaceae) 

• Nomuraea rileyi (Farlow) Samson (Moniliales: Moniliaceae) 

• Cordyceps sp. (Entomophthoraceae) 

• Bacillus thuringiensis Berliner (Bacteria) 

• An unidentified nuclear polyhedrosis virus 

C. Control measures :  

Chemical control:  

ETL : 5 – 10 % dead hearts or 1 egg mass / m2 or 1 adult moth / m2

 



Recommended Insecticides 

Dosage for spray tank Sl. 

No. 

Chemical Name Trade 

Name 

Dosage 

per l of 

water 

10 l 12 l 16 l 

Liquid /Spray formulations (EC, SL, WP, WG, WDG, SC)  

1. Monocrotophos 36 

WSC 

Nuvacron, 

Monocil 

1.5 ml 15 ml 18 ml 24 ml 

2. Chlorpyrifos 20 EC Dursban, 

Chlorban 

2.5 ml 25 ml 30 ml 40 ml 

3. Cartap 50 WP   1.0 g 

 

 

10 g 12 g 16 g 

4. Quinalphos 25 EC  2.0 ml 20 ml 24 ml 32 ml 

5. Endosulfan 35 EC  2.0 ml 20 ml 24 ml 32 ml 

8. Acephate 50 WP Starthane, 

Asataf 

1.0 g 10 g 12 g 16 g 

11. Fipronil 5SC  1.0 ml 10 ml 12 g 16 g 

Solid formulations (Granules) 

1. Chlorpyrifos 10 G   

2. Carbofuran 3 G Furadon Nursery : 33 kg/ha 

Main field : 25 kg/ha 

3. Cartap 4G   

4. Fipronil 0.3 G  Nursery : 33 kg/ha 

Main field : 25 kg/ha 

 

Note : Chemical control of stem borers is often not economic. The caterpillars are only 

vulnerable stage to many of the foliar sprays in a short time between hatching from the 

egg and entering a stem. Systemic insecticides, which go inside the plant, are the only 

reliable form of chemical control for stem borers after the borers have entered the stem, 

but by then it is generally too late to save the rice stem anyway. 

 



2) Paddy Gall-Midge: Orseolia oryzae Wood – Mason (Diptera: Cecidomyiidae) 

Kannada name: Kane 

Vernacular name: Aane kombu 

 
          Adult gall midge 

In Karnataka infestation is noticed in seed beds and 30 – 40 days old transplanted crop in 

Karavali and Malnad areas (High rainfall areas). 

Period of occurrence:  Seedling to Panicle Initiation stage 

Extent of yield loss: 50 % 

Alternate hosts: Wild rice, such as Oryza rufipogon are common alternate hosts 

Damaging stage of the insect: Maggot 

   Factors favouring insect damage: 

• Cloudy or rainy weather, cultivation of high-tillering varieties,  

•  

Damage: 

• The maggot feed on the apical point of the central shoot.  

• Maximum infestation occurs during tillering stage of the crop.  

• Once panicle initiation occurs, larvae no longer cause damage.  

• The infected tiller becomes abnormal and silvery in color.  

                                

 

 



Life cycle: 15 – 23 days 

 

 
Eggs: It lays up to 250 eggs singly or in clusters either on leaves or stems.                 

Incubation period: 1-3 days. 

Maggots: The maggots are reddish or yellowish, enter into growing point and damage by 

laceration. 

 
           Maggot 

  

 

 

 

 



 

 

 Pupa 

dult: Adult is a small delicate fly, resembling mosquitoes; body is bright red or 

ymptoms of damage:  

al shoot is converted to long tubular structure known as galls or 

                            

 
 

A

yellowish brown with long legs. Female has bright orange- red abdomen while male is 

dark in colour. 

 

S

• The infested centr

silver shoots. It resembles as an onion leaf glistens in the field. 

 
• Profuse tillering and stunting of plants 

• Infested tillers do not produce panicles 



• In some cases there would be no gall development but necrosis of the growing tip 

gated tubular gall   is produced in place of shoot. Hence it is   called "Silver 

       

is noticed. 

• Elon

shoot “or `Anekombu' or `Kane'. 

 

 
                                                         Onion Shoot 

. Preventive measures

 

A  : 

 Use of Use of resistant varieties Sneha, Pothana , Kakatiya Erramallelu , Kavya, 

 Remove weeds from fields and bunds 

 Dip the root of the seedling before transplanting in solution of Chlorpyriphos 20 

 

•

Rajendradhan 202, Karna ,Ruchi ,Samridhi,Usha , Asha ,MUD 3,Bhuban Samalei, 

Orugallu, Abhaya , Shakti , Suraksha , Daya , Pratap , Udaya, IR 36, Shaktiman , Tara , 

Krishna, Sarasa, Neela , Lalat, Phalguna , Mahaveer, Vibhava, Divya ,Dhanya Lakshmi 

,Surekha , Vikram , Kunti , Triguna 

 

•

 

•

E.C. @ 0.02 % + 4 % urea (0.5 lit. Chlorpyriphos in 25 lit. of water) for 3-4 hours. 

  

 

 



B. Biological control :  

portant egg larval parasitoid of gall midge, 

udicious and need based application of safer insecticides will conserve the natural 

. Control measures : 

Platygaster oryzae Cameron is the most im

causing 50-90 per cent parasitization depending upon climatic conditions. 

 

J

enemies. 

 

C  

hemical control –  

TL :  5% silver shoots at active tillering stage 

Dosage for spray tank 

 

C

 

E

Recommended Insecticides 

Sl. Chemical Name 

No. 

Trade Dosage 

f  l Name per l o

water 

10 l 12 l 16

Solid formulations (Granules) 

1. Phorate 10 G Thimet, Nursery : 12.5 kg/ha 

Hexamar 

phorate 

Main field : 10 kg/ha 

2. Carbofuran 3 G Nursery : 33 kg/ha 

a 

Furadon 

Main field : 25 kg/h

3. Quinalphos  4 G   

4. Fipronil 0.3 G  Nursery : 33 kg/ha 

a Main field : 25 kg/h

Note:  

Sprays are typically less effective because the larvae are within the gall or plant. 

eedlings for transplanting.  

 

• 

• Use of granules in water are usually better. 

• Apply granules 5-7 days before pulling the s

 



 3) Rice whorl maggot: Hydrellia philippina Ferino (Diptera: Ephydridae) 

Kannada name: Whorl maggot 

 

 
         Adult whorl maggot 

tral whorl leaf of the vegetative stage of the rice plant. 

n sp., 

ring the vegetative stage 

 young seedlings 

ation near fields 

Dam g

ding damage causes yellow spots, white or transparent patches and pinholes  

Lif y

g is whitish and elongate. It is banana-shaped with a hard shell covering.  

Period of occurrence:  Cen

Alternate hosts: Its alternate hosts include grasses such as Brachiaria sp., Cynodo

Echinochloa sp., Leersia sp., Leptochloa sp., Panicum sp., and wild rice 

Damaging stage of the insect: Maggot 

Factors favouring insect damage: 

• Standing water in paddies du

• Host plants 

• Transplanted

• Standing water and thick veget

a e: 

• Fee

e c cle :  

Eggs: The eg



 

Maggot: Small, white or yellowish legless maggots are approximately five to seven mm 

in length.  

 

Pupa: Pupae are elongate, tapered at both ends and brown colored 

 

Adult: Adults are small gray to dark gray colored flies of about two to three mm in 

length. 



 

 

Life cycle: 

 

Symptoms of damage:  

• White or transparent patches  

• Pinholes  

• Damaged leaves easily break from the wind  

• Somewhat distorted leaves  

• Clear or yellow spots on inner margins of emerging leaves  

• Stunting  



 

Pinholes and patches (IRRI) 

Control measures:  

 

There is no cultural control for rice whorl maggot.  

 

Biological control: 

 

Small wasps parasitized the eggs and the maggots. Dolicopodid flies prey on the eggs and 

ephydrid flies and spiders feed on the adults.  

 

4) Armyworm / Ear cutting caterpillar: Mythimna separata Walker 

            Lepidoptera : Noctuidae 

Kannada name : Tene kattarisuva hulu 

Vernacular name : Sainika Hulu 

 



         
                                Larval and adult stages of armyworm 

It is a sporadic pest, during years of heavy rainfall. The larvae are gregarious in habit and 

are commonly known as armyworm. 

Period of occurrence:  Panicle Initiation to Earhead stage 

Extent of yield loss: 60%  

Alternate hosts: Weeds (Echinocloa colona, Eleusine coracana) 

Damaging stage of the insect: Caterpillar 

Factors favouring insect damage: 

• Presence of many alternate hosts 

• Periods of drought followed by heavy rains 

• Dryland and wetland fields 

Damage:  

• Early stage larvae skeletonise the leaves and later stages become gregarious and 

voracious eating the whole leaves at night.  

• Final instar larvae have a characteristic habit of climbing the paddy plant and 

cutting the earheads. 

• Cutting off leaf tips, leaf margins, leaves and even the plants at the base. 

• Cutting off rice panicles from base.  

 



 
     Fed upon leaf blades (IRRI).                  Panicles are cut off from the base (IRRI). 

 

Pest description:   

Eggs: In overlapping rows between leaf sheath and stem. 

Larva: The caterpillar is long and greenish black with longitudinal pale stripes 

Pupa: The pupa is 13.0 to 20.0 mm long. It is dark brown. 

                  
Adult: Stout and red brown in colour.  

The insect completes two generations during July to December. 

 

 

 



Life cycle: 45-48days 

 

 
Symptoms of damage:  

• Whitish longitudinal streaks on leaves and scorched appearance.  

• Field gives an appearance as if it is grazed by cattle. 

• A large number of grains and panicles are seen lying in the field. 

 

A. Preventive measures: 

Remove weeds from fields and surrounding areas 

B. Control measures:  

Cultural practices – 

• Flooding seed bed is the best defence 

• Digging pits or trenches, covered with leaves gives caterpillar a place to take 

shelter from the sunlight 

• Ash filled trenches around the field serve as barriers 

• Placing branches around the field gives a place for armyworm to congregate 

where than can be easily collected by hand. 

 

 

 



 Chemical control –  

Recommended Insecticides 

Dosage for spray tank Sl. 

No. 

Chemical Name Trade 

Name 

Dosage 

per l of 

water 

10 l 12 l 16 l 

Liquid /Spray formulations (EC, SL, WP, WG, WDG, SC)  

1. Monocrotophos 36 SL Nuvacron, 

Monocil 

1.3 ml 13 ml 15.6 ml 20.8 ml 

2. Chlorpyrifos 20 EC Dursban, 

Chlorban 

2.5 25 ml 30 ml 40 ml 

3. Acephate 50 WP Starthane, 

Asataf 

1.0 g 10 g 12 g 16 g 

4. Fipronil 5SC      

5. Endosulfan 35 EC  2.0 ml 20 ml 24 ml 32 ml 

6. Dichlorovas 100 Ec      

 

5) Rice Caseworm: Nymphula depunctalis Stagnalis (Lepidoptera : Pyralidae)  

Kannada name : Kolave Hulu, Goodu maru Hulu 

 
Adult Caseworm 

The larvae enclose themselves within a tubular leaf case by cutting the leaf blade, so the 

name “case worm”. 

Period of occurrence:  Tillering stage 



Alternate hosts : Its main host is Oryza sativa L. The larva also feeds on Brachiaria 

mutica (Forssk.) Stapf, B. ramosa (L.) Stapf, B. reptans (L.) Gard & C.E. Hubb, 

Cleistochloa patens (L.) A. Camus, Cyperus brevifolius (Rottb.) Hassk., C. difformis L., 

C. iria L., C. rotundus L., Cynodon dactylon (L.) Pers., Echinochloa colona (L.) Link, 

Eragrotis interrupta (Lam.) Doell., Isachne dispar Trin., Leersia hexandra Swartz, 

Leptochloa chinensis (L.) Nees, Ottelia alismoides (L.) Vahl, Panicum colona L., P. 

distachyum L., P. repens L., P. stagninum Retz., and Paspalum scrobiculatum L. 

 

Damaging stage of the insect: Caterpillar 

Factors favouring insect damage: 

• Rice field with standing water 

• Transplanting young seedlings 

• Wetland and irrigated environments   

Damage : 

The larva feeds on the foliage by scrapping chlorophyll leaving horizontal rows of green 

material. 

 
 

Life cycle: 27 – 34 days 

Egg: The female lays about 50 eggs singly or in clusters of 4 on the undersurface of the 

leaves or grasses. Incubation period:4-6days 

Larva: The larva is light green with a light brownish orange head. 



Pupa: It pupates inside the case which is attached to the base of the tiller and adult moth 

emerges in 5-6 days. 

Adult: The adult is small white moth with pale brown wavy markings. 

Life Cycle: 

 

 

 
Symptoms of damage:  

• The leaf tips are sharply cut off and the cut portions are turned into cylindrical 

tubes, is either attached to the plant or seen floating on the water surface. 

• Ladder like appearance of the leaf due to scrapping of the foliage. 

• Severe defoliation, stunted growth and death of the plants. 

 



                                                    Symptom of damage 

Control measures:  

Cultural practices – 

• Drain-off the water from the field to kill the floating larvae. 

• Keep kerosene soaked gunny bags in the field water and dislodge the leaf cases by 

passing rope or branches of thorny plant. 

• The use of correct fertilizer application, wider spacing (30 × 20 mm), and early 

planting.  

 

Biological Control: 

• Snails are useful predators of eggs of the rice caseworm.  

• The larvae are fed upon by the hydrophilid and dytiscid water beetles.  

• Spiders, dragonflies, and birds eat the adults.  

• There is a nuclear polyhedrosis virus, which is a potential control agent against 

the rice caseworm. 

 

 

Chemical control: 

Recommended Insecticides 

Dosage for spray tank Sl. 

No. 

Chemical Name Trade 

Name 

Dosage 

per l of 

water 

10 l 12 l 16 l 

Liquid /Spray formulations (EC, SL, WP, WG, WDG, SC)  

1. Monocrotophos 36 SL Nuvacron, 

Monocil 

1.3 ml 13 ml 15.6 ml 20.8 ml 

2. Endosulfan 35 EC  2.0 ml 20 ml 24 ml 32 ml 

3. Phosalone 35 EC Zolone 2.0 ml 20 ml 24 ml 32 ml 

4. Quinalphos 25 EC  2.0 ml 20 ml 24 ml 32 ml 

5. Chlorpyrifos 25 EC Dursban, 

Chlorban 

2.0 ml 20 ml 24 ml 32 ml 



6. Fenthoate 50 EC  1.5 ml 15 ml 18 ml 24 ml 

Solid formulations (Granules) 

1. Carbofuran 3 G Furadon Main field : 25 kg/ha 

 

6) Rice Leaf  Folder : Cnaphalocrosis medinalis (Guenee) Lepidoptera : Pyralidae 

 

Kannada name :  Yele Suruli Hulu, Yele Madachuva Hulu, Gari Suttuva Hulu 

The rice leaf folder is a sporadic pest. 

Pest description: 

Adult: 

• Whitish yellow or golden yellow with three black bands on the forewings, either 

complete or incomplete.  

• Wing span of 13 to 18 mm.  

 

 
 

Egg: 

• disc-shaped ovoid eggs laid singly 



 
 

Larva: 

Pale yellowish to green in colour 

 
 

Pupa: 

• The pupa is light brown or bright brown.  

• With age, it turns reddish brown.  

• It is 6 to 12 mm long.  

 

Period of occurrence: Seedling to Flowering  



Extent of yield loss: Before panicle initiation up to 50 % leaf damage do not affect yield, 

but, damage to the flag leaf can reduce the yield (IRRI). 

Alternate hosts:  Avena sp. (oats), Cocos nucifera L. (coconut), Echinochloa colona (L.) 

Link (jungle rice), Eleusine coracana (L.) Gaertn. (koracan), Hordeum sp. (barley), Musa 

sp. (banana), Nicotiana tabacum L. (tobacco), Panicum milliaceum L. (millet), 

Saccharum officinarum L. (sugarcane), Saccharum spontaneum L. (wild sugarcane), and 

Setaria italica (L.) P. Beauv. (German millet).  

Damaging stage of the insect: Caterpillar 

Life cycle: 25 – 35 days 

 
Reasons for occurrence: 

• The heavy use of fertilizer  

• High humidity and shady areas of the field  

• Presence of grassy weeds from rice fields and surrounding borders support 

continuous development of the pest. 

• expanded rice areas with irrigation systems and multiple rice cropping 

 

 



Nature of Damage: 

• The larva forms a protective feeding chamber by folding a leaf blade together and 

glues it with silk strands and feed on leaf tissues/chlorophyll. 

• The larvae feed inside the leaf fold by scrapping the chlorophyll.  

 
           Leaf folding 

Symptoms of damage:  

• Longitudinal white and transparent streaks on leaf blades are created which later 

giving scorched appearance. 

• Vigour of the plant gets reduced and is predisposed to fungal and bacterial 

infections. 

 
                           Transparent streaks 



 

 
                                RLF affected field 

 

A. Preventive measures : 

 

• Remove grass weeds from bunds around paddy fields. 

• Reduce density of planting 

• Use balanced fertilizer rates 

B. Biological control :  

Parasitism of rice leaffolder eggs is generally low but eggs may suffer high predation, 

mainly by crickets. 

Egg parasitoid and predators 

Parasitoids: 

• Copidosomopsis nacoleiae (Eady) (Hymenoptera: Encyrtidae) 

•  Inundative release of egg parasitoid, Trichogramma chilonis Ishii five to six 

times @ 1,00,000 adults per ha starting from 15 days after transplanting. 

Predators: 

• Cricket – Anaxipha longipennis (Serville) (Orthoptera: Gryllidae) 

• Cricket – Metioche vittaticollis (Stal) (Orthoptera: Gryllidae) 



• Mirid bug – Cyrtorhinus lividipennis Reuter (Hemiptera: Miridae) 

• Lady bird beetle – Micraspis crocera Mulsant (Coleoptera: Coccinellidae) 

 

Larval and pupal parasitoid: 

The larval and pupal parasitoid complex of rice leaffolders is rich. Several dozens of 

parasitoid species attack larvae and pupae.  Common parasitoids are:   

• Goniozus nr. trangulifar Kieffer (Hymenoptera: Bathylidae) 

• Cotesia angustibasis (Gahan) (Hymenoptera: Braconidae) 

• Cardiochiles philippinensis Ashmead (Hymenoptera: Braconidae) 

• Macrocentrus philippinensis (Ashmead) (Hymenoptera: Braconidae) 

• Trichomma cnaphalocrosis Uchida (Hymenoptera: Ichneumonidae) 

• Temelucha philippinensis (Ashmead) (Hymenoptera: Ichneumonidae) 

• Xanthopompla flavolineata Cameron (Hymenoptera: Ichneumonidae) 

• Tetrastichus ayyari Rohwer (Hymenoptera: Eulophidae)  

Diseases: 

Entomopahogenic bacteria such as Bacillus thuringiensis Berliner and a granulosis virus 

cause mortality of rice leaffolder larvae. 

C. Control measures :  

 

Chemical control –  

ETL :  3 freshly damaged leaves/ hill at post active tillering stage 

 

Recommended Insecticides 

Dosage for spray tank Sl. 

No. 

Chemical Name Trade 

Name 

Dosage 

per l of 

water 

10 l 12 l 16 l 

Liquid /Spray formulations (EC, SL, WP, WG, WDG, SC)  

1. Monocrotophos 36 SL Nuvacron, 1.3 ml 13 ml  15.6 ml 20.8 ml 



Monocil 

2. Chlorpyrifos 20 EC Dursban, 

Chlorban 

2.5 ml 25 ml 30 ml 40 ml 

3. Phosalone 35 EC Zolone 2.0 ml 20 ml 24 ml 32 ml 

4. Carbaryl 50 WP Sevin, 

Hexavin, 

carbaryl, 

Stanrin, 

Sevinplow, 

Karavinte 

2.0 g 20 g 24 g 32 g 

5. Quinalphos 25 EC  2.0 ml 20 ml 24 ml 32 ml 

6. Triazophos 40 Ec      

7. Cartap 50 WP      

8. Acephate 50 WP Starthane, 

Asataf 

1.0 g 10 g 16 g  

9. Fipronil 5SC      

Solid formulations (Granules) 

1. Carbofuran 3 G Furadon  

 

Note:  

• Avoid cultivation of high yielding varieties and application of high levels of 

nitrogenous fertilizers in most of the rice tracts.  

• Indiscriminate applications of carbofuran and phorate granules leading to 

resurgence of leaf folder population has further compounded the problem. 

 

 

 

 

 

 

 



 

7) Greenhorned caterpillar: Melanitis leda ismene Cramer Mycalesis sp. 

(Satyridae:Lepidoptera) 

Kannada name :Hasiru kombina kamblihulu 

 
                      Adult Melanitis leda ismene  

 

o They are most common in rainfed areas.  

o The adults are not attracted to a light trap.  

Period of occurrence:   Found during the seedling and tillering stages of the rice crop. 

Alternate hosts: Rice is their major host but they also feed on grasses, sugarcane, 

sorghum, Anastrophus sp., Imperata sp., and Panicum spp. 

Damaging stage of the insect: Larva 

Factors favouring insect damage: 

• Heavily fertilized crops 

• Wetland environments 

• Grassy areas 

Damage: 

• Young larvae scrape the tissues from leaf blades 

• Mature larvae feed on leaf edges to create notches 



Pest description: 

Eggs: Pearl-like in appearance, shiny and spherical. 

Larva: Identified by the two pairs of horns on the flat and square head and posterior end 

of the body. They are yellow-green.  

 
Pupa: Green and smooth. Mycalesis is more elongated and lacks constriction toward the 

head region, unlike Melanitis, which is robust.  

 
 

 



Adult: Two species of greenhorned caterpillars are common.  

• Melanitis has two white eye spots on the topside of the forewing and seven 

eyespots on the hind wing.  

• Mycalesis has one eyespot on both the topside of the front wing and hind wing. 

There are two eyespots on the underside of the front wing and five on the 

hindwing.  

 

Life cycle: 

 

                       
 

Symptoms of damage:  

• Leaves scraped exposing the lower epidermis  

• Leaf edges damaged 

                     

                                                Larval scrapings (IRRI) 



Control measures: 

A. Biological control: 

The eggs are parasitized by trichogrammatid wasps. Chalcid wasp and two species of 

tachinid flies parasitize the larvae and a vespid wasp preys on the larvae 

 

8) Rice hispa : Dicladispa armigera (Olivier) (Coleoptera ; Chrysomelidae) 

Kannada name : Mullu chippina dumbhi 

 
                Adult Hispa 

Period of occurrence :  Seedling to Maturity stage 

Extent of yield loss: 20% yield loss 

Alternate hosts :  Rice hispa feeds primarily on rice. It also feeds on grasses such as 

Brachiaria mutica (Forssk.) Stapf and Cynodon dactylon (L.) Pers, none supported 

complete development of the insect. 

Damaging stage of the insect: Adult and Grub 

Factors favouring insect damage: 

• Close spacing of rice plants 

• Presence of grassy weeds as alternate hosts  

• Heavily fertilized fields 

• Rainfed and irrigated wetland environments 

 

 

 

 



Damage: 
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                                     Hispa affected field 

A. Preventive measures : 

• Clipping the tips of leaves at the time of transplanting 

  

B. Biological control: 

• Small wasps that attack the eggs and larvae. 

•  Reduviid bug eats upon the adults.  

• Fungal pathogens that attack the adults. 

C.Chemical control : 

 

ETL :  2adults or 2 damaged leaves/hill 

 

Recommended Insecticides 

Dosage for spray tank Sl. 

No. 

Chemical Name Trade 

Name 

Dosage 

per l of 

water 

10 l 12 l 16 l 

Liquid /Spray formulations (EC, SL, WP, WG, WDG, SC)  

1. Monocrotophos 36 SL Nuvacron, 

Monocil 

1.3 ml 13 ml 15.6 ml 20.8 ml 

2. Chlorpyrifos 20 EC Dursban, 

Chlorban 

2.5 ml 25 ml 30 ml 40 ml 

3. Phosalone 35 EC Zolone 2.0 ml 20 ml 24 ml 32 ml 



4. Triazophos 40 EC      

5. Quinalphos 25 EC  2.0 ml 20 ml 24 ml 32 ml 

6 Ethofenprox 10 EC      

7. Fenthoate 50 EC  1.5 ml 15 ml 18 ml 24 ml 

8. Fipronil 5SC      

 

9) Paddy thrips: Stenchaetothrips biformis (Bagnall) (Thripidae: Thysanoptera) 

Kannada name: Thrips 

 
              Adult thrips 

o  Abundant in dry periods from July to September and January to March.  

o In temperate areas, the insects migrate and hibernate on graminaceous weeds during 

the winter season.  

Period of occurrence: Seedling stage or 2 weeks after early sowing. 

Alternate hosts: Rice thrips prefers rice and maize. It also feeds on Phalaris sp. and 

Imperata sp. 

Damaging stage of the insect: Nymph and adult 

Factors favouring insect damage 

• Dry weather 

• No standing water 

• All rice environments 



• Presence of graminaceous weeds 

Pest De r

 the leaf tissues.  
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2-40 days 
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Life cycle: 2

 
Symptoms of damage:  
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• Translucent epidermis becomes visible on damaged area  
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                Damaged leaves (IRRI)                                 Damaged field 

 

A. Cultural practice: 

Flooding to submerge the infested field for 2 days as a cultural control practice is 

very effective against the rice thrips 

      

     B.  Biological control: 

     Coccinellid beetles, anthocorid bugs, and staphylinid beetles are biological control 

agents that feed on both the larvae and adults. 

 

      C. Chemical control: 

           ETL: > 25% of leaves with damage, or 10 leaves per hill damaged 

o Dimethoate (0.4 kg a.i./ha = 0.93 l Roxion/ha)  

o BPMC EC (0.4 kg a.i./ha = 0.8 l Baycarb or Hopcin/ha)  

o BPMC + Alphacypermethrin (0.8 l Fastac-R/ha)  

 

10) Green Leaf  Hopper : Nephotettix nigropictus Stal. and Nephotettix virescens 

Distant  (Hemiptera : Cicadellidae ) 

Kannada name: Hasiru Jigi Hulu 

 



                                     

 
         Nephotettix nigropictus 

Male (above) and female (below) 

                        
  Nephotettix malayanus                                                   Nephotettix virescens                                                

Period of occurrence :  Seedling to Panicle Initiation stage 

Damaging stage of the insect : Nymphs and Adults 

Alternate hosts: It also feeds on a number of grasses. 

 



Factors favouring insect damage: 

• Grasses near irrigation canals 

• Rice rationing 

• Low rainfall with high temperature 

• Excess use of nitrogen 

• Staggered planting 

Damage :  

• The hoppers cause direct damage by sucking plant sap from dorsal surface of leaf 

blade 

• Prefer to feed on lateral leaves than middle leaves and leaf sheath. 

• N. viresence transmits Tungro virus disease 

• Affects the grain formation if infestation is at the time of panicle emergence 

 
     GLH damage 

Life cycle :  

Eggs: White, elongate or cigar shaped, laid in groups (3-18) on inner surface of leaf 

sheath. Incubation period: 6-7 days 

Nymph: Transparent, white and shiny (0.9 – 3.1 mm), at maturity turns yellowish to 

green; Nymphal period: 18 days 

Adult: N. nigropictus: Male with two black spots extending to balck distal portion of 

forewing, a black tinge along the anterior margin of pronotum and a submarginal black 

band on the crown of the head.  



• There are about 6 overlapping generations from March to November. The insect 

overwinters in the adult stage.  

• The pest population is the maximum in July - August and decreases markedly after 

a heavy rain.  

 

Life cycle: 23-30 days(IRRI) 

 
Symptoms of damage:  

• Stunted growth and reduced tillering. 

• At high population levels, occasionally drying of the plants and blighted 

appearance of paddy fields is noticed. 

• Transmits virus diseases such as tungro, yellow dwarf, yellow-orange leaf, and 

transitory yellowing.  

• Number of productive tillers reduced  



                                       
                                              Rice yellow dwarf 

 

A. Preventive measures: 

 

Insect pest/ disease Resistant variety 

Green leaf hopper Lalat, Khaira, Nidhi, Vikramarya 

Tungro virus  Annapurna, Nidhi, Radha, Triveni, 

Vikramarya 

  

• Remove excess seedlings and weeds from the field and bunds.  

• Apply recommended dose of nitrogen based on soil fertility. 

• Split application of fertilizers at the time of transplanting, tillering and panicle 

initiation stage (apply after weeding). 

• Reducing the number of rice crops to two per year and synchronized crop 

establishment across farms. 

• Transplanting of older seedlings (> 3 weeks) (Reduces the viral disease 

susceptibility) 

• Crop rotation with a non rice crop during the dry season. 

• Set up light traps (an electric bulb or kerosene lamp with pan of water) at night to 

monitor and control population.  

 



B. Control measures :  

 

Chemical control :  

 

ETL :  2 hoppers per hill in Tungro endemic areas and  

10 hoppers per hill in other areas. 

 

Recommended Insecticides 

Dosage for spray tank Sl. 

No. 

Chemical Name Trade 

Name 

Dosage 

per l of 

water 

10 l 12 l 16 l 

Liquid /Spray formulations (EC, SL, WP, WG, WDG, SC)  

1. Monocrotophos 36 SL Nuvacron, 

Monocil 

1.3 ml 13 ml 15.6 ml 20.8 ml 

2. Chlorpyrifos 20 EC Dursban, 

Chlorban 

2.5 ml 25 ml 30 ml  40 ml 

3. Phosalone 35 EC Zolone 2.0 ml 20 ml 24 ml  32 ml 

4. Carbaryl 50 WP Sevin, 

Hexavin, 

carbaryl, 

Stanrin, 

Sevinplow, 

Karavinte 

2.0 g 20 g 24 g 32 g 

5. BPMC 50 EC Bipvin 2.5 ml 25 ml 30 ml 40 ml 

6. Thiamethoxam 25WG Actra 0.2 g 2.0 g   2.4 g 3.2 g 

 

7. Imidacloprid 200SL Confidor 0.3 ml 3 ml 3.6 ml 4.8 g 

 

8. Acephate 50 WP Starthane, 

Asataf 

1.0 g 10 g 12 g 16 g 

9. Ethofenprox 10 EC      



10. Clothianidin 50 WDG  0.15g 1.5 g 1.8 g 2.4 g 

 

Solid formulations (Granules) 

1. Phorate 10 G Thimet, 

Hexamar 

phorate 

Nursery : 12.5 kg/ha 

Main field : 10 kg/ha 

2. Carbofuran 3 G Furadon Nursery : 33 kg/ha 

Main field : 25 kg/ha 

3. Fipronil 0.3 G  Nursery : 33 kg/ha 

Main field : 25 kg/ha 

 

Tungro virus disease : The affected plants turn yellow in colour and have reduced 

number of tillers. The panicle bears less number of grains.   

 

11) White Backed Plant Hopper : Sogatella furcifera  (Hovarth)(Hemiptera : 

Delphacidae) 

Kannada name : Bili Bennina Jigi Hulu 

Vernacular name : Bili dhomi, Solle 

 

Adult: Tiny, straw coloured, wedge shaped insects with white stripe on their back. 

Found in two forms, 

• Macropterous (long winged) and brachypterous (short winged) 

 
 

 



Period of occurrence:   

• Tillering to Panicle initiation stage. 

• WBPH is active throughout the year in southern states 

• In northern regions activity in May in nursery and attains peak in August – 

September. 

 

Extent of yield loss: 11-39 %  (Khatri et al., 1983).  

Damaging stage of the insect: Nymphs and Adults 

 

Nature of damage: 

• Nymphs and adults suck sap from stem and leaf sheath.  

• During feeding they inject some toxins into the plant.  

• Confined mainly to the basal portion of the plant. 

 
 

Nymph: White to light yellow, with white band on its thorax 

Eggs: Creamy white, elongate and curved (0.9 mm long and 0.2 mm wide) 

Life cycle :  19-22 days 



 
 

Incubation period: 5-7 days.  

Nymphal period: 14 -15 days.  

The adult period: 7 days 

The total life cycle:19-22 days.  

 

Symptoms of damage :  

• Leaves turn yellow initially and later brownish due to drying up of the plants. 

• Under severe cases field gives a burnt appearance in concentric circles, known as 

“Hopper burn”. 

• Lodging of the plant. 

• Sooty mould development due to honeydew secretion by hoppers. 

 

A. Preventive measures : 

 

• Use of resistant varieties like HKR 120, HKR 126 

• Provision of alleyways or pathways of 30 cm width after every 2 - 3 meters in the 

field while transplanting  

• Remove excess seedlings and weeds from the field and bunds  

 



• Apply recommended dose of nitrogen  based on soil test in 2 -  3 splits at the time 

of transplanting, tillering and panicle initiation stage ( Fertilizer should be applied after 

weeding). 

• Set up light traps  at night to monitor and control population. Care should be taken 

not to place light traps near seed beds or fields. 

 

B. Biological control :  

Mirid bug, Cyrtorhinus lividipennis  Reuter and spider (Paradosa, Tetragnatha, Argiope, 

Araenus, Oxypes), Damsel flies, Dragon flies, etc 

 

Judicious and need based application of safer insecticides will conserve the natural 

enemies. 

C. Control measures :  

 

Cultural practices – 

 

• Alternate wetting and drying the field during peak infestation   

• Draining out the standing water from the field 2-3 times.  

 

Chemical control –  

 

Look for WBPH at base of the plant 30 days after transplanting at weekly interval 

ETL :  10 hoppers per hill  at vegetative stage

  20 hoppers per hill at later stage 

   1hopper per stem (IRRI) 

 

 

 



Recommended Insecticides 

Dosage for spray tank Sl. 

No. 

Chemical Name Trade 

Name 

Dosage 

per l of 

water 

10 l 12 l 16 l 

Liquid /Spray formulations (EC, SL, WP, WG, WDG, SC)  

1. Monocrotophos 36 SL Nuvacron, 

Monocil 

1.3 ml 13 ml 15.6 ml 20.8 ml 

2. Chlorpyrifos 20 EC Dursban, 

Chlorban 

2.5 ml 25 ml 30 ml 40 ml 

3. Phosalone 35 EC Zolone 2.0 ml 20 ml 24 ml 32 ml 

4. Carbaryl 50 WP Sevin, 

Hexavin, 

carbaryl, 

Stanrin, 

Sevinplow, 

Karavinte 

2.0 g 20 g 24 g 32 g 

5. BPMC 50 EC Bipvin 2.5 ml 25 ml 30 ml 40 ml 

6. Thiamethoxam 25WG Actra 0.2 g 2.0 g   24 g 3.2 g 

 

7. Imidacloprid 200SL Confidor 0.3 ml 3 ml 3.6 ml 4.8 g 

 

8. Acephate 50 WP Starthane, 

Asataf 

1.0 g 10 g 12 g 16 g 

9. Ethofenprox 10 EC      

10. Clothianidin 50 WDG  0.15g 1.5 g 1.8 g 2.4 g 

 

11. Fipronil 5SC      

Solid formulations (Granules) 

1. Phorate 10 G Thimet, 

Hexamar 

Nursery : 12.5 kg/ha 

Main field : 10 kg/ha 



phorate 

2. Carbofuran 3 G Furadon Nursery : 33 kg/ha 

Main field : 25 kg/ha 

3. Quinalphos  4 G   

4. Fipronil 0.3 G  Nursery : 33 kg/ha 

Main field : 25 kg/ha 

 

D. Precautionary measures : 

 

• While spraying, nozzle should be directed at the basal portion of the plants.  

• Repeat the application if hopper population persists beyond a week after 

application. 

• At hopper burn stage, treat the affected spots along with their 3- 4 m periphery 

immediately as these spots harbour high population of the insect. 

• Avoid use of synthetic pyrethroids (cypermethrin, deltamethrin) and quinalphos 

as they cause resurgence. 

• Do not use same insecticide repeatedly when 2-3 applications are needed. 

• Application with power sprayer is preferable. The quantity of insecticide required 

is 3 times more than the normal with knapsack sprayer. 

 

12) Brown Plant Hopper (BPH): Nilaparvata lugens Stal.(Hemiptera : Delphacidae ) 

Kannada name : Kandu Jigi Hulu 

Vernacular name : Bili Dhomi, Solle 

The Brown Plant Hopper is the most destructive pest in all rice growing areas of India.   

Pest Morph: 

Adult: 

• Tiny (4-5 mm), wedge shaped, brown coloured  

• Exist in two forms, macropterous (long winged) and brachypterous (short 

winged).  

• Prominent tibial spur present on the hind leg. 



 
 

Egg: 

• Crescent shape (0.99 mm), whitish 

 
 

Nymph: 

• Small, creamy white with pale brown tinge 

• Prominent median line from base of vertex to metathorax 

 

Period of occurrence:  Tillering to Panicle initiation stage 

Extent of yield loss: 10-70%   

Alternate hosts: Sugarcane and some grasses  

Factors favoring pest development :  

• High humidity (>90%) with temperature of 25-32 oC 



• Excessive use of nitrogenous fertilizer (more than recommended) 

• Closer crop canopy (spacing 15X10 cm)  

• Indiscriminate use of pesticides especially at the early stage of the crop which kill 

their natural enemies. 

• Continuous submerged condition in the field   

 

Damaging stage of the insect: Nymphs and adults 

Nature of damage:  

• Nymphs and adults congregate at the base of the plant and suck the plant sap from 

stem and leaf sheath.  

• Female inserts eggs in two rows on either side of the midrib of the leaf sheath.   

• Act as vector of ragged stunt and grassy stunt virus disease. 

 
                                  Nymph and adult damaged plant 

 

 

 

 

 

 



 

Life cycle : In south India 

  
Maximum population between October and February, depending on the climatic 

conditions. The incidence of BPH is severe on Kharif crop.  

Incubation Period 4 - 8 days.  

Nymphal period 2-3 weeks with 5 moults.  

Adult longevity 10 – 20 days.  

 

Period Duration 

June –October 18-24 days 

November - January 38 - 44 days 

February - April 18 – 35 days 

 

Symptoms of damage:  

• Leaves turn yellow initially and later brownish due to drying up of the plants. 

Under severe cases field gives a burnt appearance in concentric circles, known as 

“Hopper burn”. Ovipositional marks at the base of the stem and along the midrib 

• Lodging of the plant. 



• Sooty mould development due to honeydew secretion by hoppers. 

• Rugged stunt or grassy stunt virus disease 

 
HOPPER BURN SYMPTOM 

 

 

 

A. Preventive measures : 

 

• Use of resistant varieties 

Annanga, Aruna ,Bharatidasan, Bhadra, Chandana, Chaitanya, Co42, Cotton 

Dora Sannalu (MTU 1010), Daya, Jyoti ,Kanaka, Karthika, Krishnaveni, 

Manasarovar, Mekom, Nagarjuna, Neela Annanga , Pavizham, Pratibha, Rashmi, 

Remya, Sonasali, Vajram , and Vijetha, IR26, IR64, IR36, IR56 and IR72. 



 

• Provide alleyways or pathways of 30 cm width after every 2 - 3 meters  while 

transplanting  

• Remove excess seedlings and weeds from the field and bunds.  

• Apply recommended dose of nitrogen based on soil fertility. 

• Split application of fertilizers at the time of transplanting, tillering and panicle 

initiation stage (apply after weeding). 

• Set up light traps  at night to. Care should be taken not to place light traps near 

seed beds or fields  

 

B. Biological control :  

 

I. Egg parasitoids: 

Anagrus flaviolus Waterhouse (Hymenoptera: Mymaridae) 

 

 
 

 

II. Larval Parasitoids: 

Pseudogonatopus nudus Perkins (Hymenoptera: Dryinidae) 

 



  
 

Adult: 

• Look ant like, brown, female wingless with a pair of pincher like front claws. 

• Act as both predator and parasitoid. 

Larva: 

• Feed on the body fluids  

• As they grow Protrude from the abdomen of their hosts covered with a black to 

grayish sac.  

• The sac splits and the whitish larvae wiggles free, then pupates and secretes a 

whitish oval silk cocoon to cover the pupa on the plant 

 
Larva of Pseudogonatopus nudu 



III. Predators 

1. Green mirid bug, Cyrtorhinus lividipennis  Reuter (Hemiptera: Miridae) 

 

 
 

 Adults are green and black  

 

1.Carabid beetle Ophionea nigrofasciata (Schmidt-Goebel)  (Coleoptera: Carabidae) 

 

 



 

 

 Both the shiny black larvae and reddish-brown adults search the rice canopy for 

prey 

 Consumes 3-5 hoppers per day 

 

 

3. Lady beetle Harmonia octamaculata (F.) (Coleoptera: Coccinellidae) 

 

 

pots and have body horns dorsally and 

 

                                  Grub 

 

• Larvae are black with dark yellow s

laterally 

• Active during the day in the upper half of rice canopy 

• Larvae are more voracious than adults 

• Consume 5-10 prey a day 

 

 

 



4. Micraspis sp. (Coleoptera: Coccinellidae) 

inellidae) 

 
 

Adults and larvae prey on small plant hoppers. 

 

 

 
 

Adult:- Oval in brightly coloured shades of red. 

 

5. Micraspis crocea (Mulsant) (Coleoptera: Cocc



 

Judicious and need based application of safer insecticides will conserve the natural 

enemies. 

 

C. Control measures :  

 

Cultural practices – 

 

• Alternate wetting and drying the field during peak infestation   

• Draining out the standing water from the field 2-3 times.  

 

hemical control –  

ook for BPH at base of the plant 30 days after transplanting at weekly interval 

TL :  10 hoppers per hill  at vegetative stage (DRR)

 20 hoppers per hill at later stage (DRR) 

nded Insecticides 

Dosage for spray tank 

C

 

L

E

  1 hopper per stem (IRRI) 

Recomme

Sl. Chemical Name Trade 

Name 

Dosage 

per l of 

water 

10 l 12 l 16 l No. 

Liquid /Spray formulations (EC, SL, WP, WG, WDG, SC)  

1. Monocrotophos 36 SL Nuvacron, 1.3 ml 13 ml 15.6 ml 20.8 ml 

Monocil 

2. 

Chlorban 

l 30 ml 40 ml Chlorpyrifos 20 EC Dursban, 2.5 ml 25 m

3. Phosalone 35 EC Zolone 2.0 ml 20 ml 24 ml 32 ml 

4. Carbaryl 50 WP Sevin, 2.0 g 20 g 24 g 32 g 

Hexavin, 

carbaryl, 

Stanrin, 



Sevinplow, 

Karavinte 

5. BPMC 50 EC Bipvin 2.5 ml 25 ml 30 ml 40 ml 

6. Thiamethoxam 25WG     

 

Actra 0.2 g 2.0 g 24 g 3.2 g

7. Imidacloprid 200SL Confidor 0.3 ml 3 ml 3.6 ml .8 g 4

 

8. Acephate 50 WP , 1.0 g 10 g 12 g 16 g Starthane

Asataf 

9. Ethofenprox 10 EC      

10. DG Clothianidin 50 W  0.15g 1.5 g 1.8 g 2.4 g 

 

11. Fipronil 5SC      

Solid formulations (Granules) 

1. Phorate 10 G Nursery : 12.5 kg/ha 

Main field : 10 kg/ha 

Thimet, 

Hexamar 

phorate 

2. Carbofuran 3 G   : 33

field : a 

Furadon Nursery  kg/ha 

Main 25 kg/h

3. Quinalphos  4 G   

4. Fipronil 0.3 G  Nursery : 33  

Main field : 25 kg/ha 

 kg/ha

 

D. Precautionary measures : 

 

 W h uld be directe  basa on of the plants.  

• Repeat the application if hopper population persists beyond a week after 

a

at the affected spots along with their 3- 4 m periphery 

i these spot  high ct. 

• hile spraying, nozzle s o d at the l porti

pplication. 

• At hopper burn stage, tre

mmediately as s harbour  population of the inse



• Avoid use of synthetic p (cy in) and quinalphos 

as they cause resurgence. 

• D nsectici dly when 2-3 applications are needed. 

• Application with power sprayer is prefe insecticide required 

i n the n mal with knapsack sprayer. 

Ragged stunt virus disease: Symptoms of the wisting and curling 

f the leaves especially flag leaf with ragged or serrated margins. Some times galls are 

Grassy stunt virus disease: The symptoms include, stunting, profuse tillering, yellowish 

gre l  will 

not  

yrethroids permethrin, deltamethr

o not use same i de repeate

rable. The quantity of 

s 3 times more tha or

 

 disease are stunting, t

o

present along with leaf. 

en eaves with numerous rusty spots which later form irregular blotches. There

 be any flowering and the plants present a bushy or grassy appearance. 

 
Grassy stunt virus disease caused by BPH 

 



 

13) Rice Gundhi Bug : Leptocorisa acuta Thunberg (Hemiptera : Coreidae) 

Kannada name : Gandhi Tigane  

 

 

 
                   Adult gundhi bug 

Period of occurrence:  Pre flowering spikelet to milky grain stage. 

Alternate hosts: Maize, Millets, Sugarcane and some grasses (Echinocloa colonum) 

Damaging stage of the insect: Adult and Nymph 

Factors favouring insect damage: 

• Staggered rice planting 

• Woodlands and extensive weedy areas near rice fields 

• Wild grasses near canals 

• Warm weather, overcast skies, and frequent drizzles 

• Rainfed and wetland or upland rice 

• Flowering to milky stages of the rice plant 

Pest Description: 

Eggs: oval, shiny, and reddish brown. The females lay eggs in rows on the leaves. 

Incubation period: 6 or 7 days  

Nymphs: The younger instars are pale in color. The nymphal period: 2-3 weeks 



Adult: The adult is slender and greenish brown bug.The pest is most active in the 

amage: 

he nymphs and adult suck the milk from the developing grains in the early stage of 

grain formation. This results in lower grain quality and broken grains. 

 

Life cycle: 20 – 28 days 

morning and evening hours 

 

D

T

                                  
Sym t

• illed grains in the panicles.  

• p n spots around the holes made by the bugs on which a 

soo m

• 

• Deformed or spotty grains  

p oms of damage :  

Discoloration of panicles and the presence of empty or ill f

Ap earance of black or brow

ty ould may develop. 

Small or shrivelled grains  

 
 Damaged grains caused by rice bug (IRRI) 



 
       Damaged grains are smaller (IRRI) 

 

A. Preventive measures : 

Remove weeds from fields and surrounding areas  

 

B. Biological control: 

• Small wasps parasitize the eggs and the meadow grasshoppers prey on them. 

•  Both the adults and nymphs are preys to spiders, coccinellid beetles and dragonflies 

• A fungus infects both nymphs and adults. 

 

C.Chemical control –  

at pre flowering stage and continue daily until the hard dough 

ng or late afternoon hours. 

hills (IRRI) 

Kernel Extract (NSKE) 5% and Ipomoea Spp leaf extract 

10% at 10 days interval from panicle initiation effectively controlled the earhead 

bug damage. 

 

 

 

Look for rice bugs 

stage during early morni

 

ETL :  1 nymph /adult per hill (DRR) 

       10 rice bugs /20 

 

• Spraying of Neem Seed 

 



Recommended Insecticides 

Dosage for spray tank Sl. 

No. 

Chemical Name Trade 

Name 

Dosage 

per l of 

water 

10 l 12 l 16 l 

Liquid /Spray formulations (EC, SL, WP, WG, WDG, SC)  

1. Monocrotophos 36 SL Nuvacron, 

Monocil 

1.3 ml 13 ml 15.6 ml 20.8 ml 

2. Endosulfan 35 EC  2.0 ml 20 ml 24 ml 32 ml 

3. Malathion 50 EC  2.0 ml 20 ml 24 ml 32 ml 

4. Carbaryl 50 WP Sevin, 

carbaryl, 

Stanrin, 

2.0 g 20 g 24 g 32 g 

Hexavin, 

Sevinplow, 

Karavinte 

Solid formulations (Dust) 

1. Malathion  30 kg/ha 

2. Carbaryl  30 kg/ha 

 

 

 

 

 

 

 

 

 

 

 



Rodent management in Paddy 

oduction  

ests of agricultural rops, 

p

Types of rodents 

• Lesser bandicoot rat: Ban cota bengale

• F boodug

• Indian gerbil: Tatera Indi

• Soft furred field rat : Rattus meltada  

Damage at different stages 

ated to cause 5 to 10% losses in rice. Among the 

field crops, rice is the most vulnerable crop to rodents.  

In addition to tiller cutting, ey also hoard anicles inside their burrows.  

ursery  

• The nurseries are drained out and the rodents run freely inside the bed spoiling all 

germinated seed. Later, they also cut the seedlings 1-2 inches above the water 

level.  

ain field  

• Some times the rodents pull out the transplanted seedlings and create gaps in the 

main field.  

• Generally, their activity is confined to inside field leaving 2-4 meters on all sides 

of the field.  

 
Intr

• Rodents are one of the most important non - insects p c

articularly rice.  

di nsis  

ield mouse: Mus a  

ca  

• In India, rodents have been estim

• th  ripened p

N

M



• In the initial stage, damage appears in patches and after some time, all these small 

patches become into one big patch. Damage increases with the onset of panicle 

nd continues up to panicle emergence.  

Ma g

• ed ‘ butta’ are extensively used for the control of rodents in rice. 

rovide fairly good results when applied after chemical control 

operation.  

 be costly affair and one can not 

r large areas.  

tages, like primordial formation, rodents are not 

Natural Smoke  

• ly filling the burrows with 

smoke, which causes suffocation to rodents ultimately leading to their death.  

• 

Control Fumigation  

• trol of rodents using rodenticides is the more common way 

Acute rodenticides (Single dose and quick acting), Eg : Zinc phosphide.  

2) Chronic  rodenticides (Multi dose and slow acting), Eg : Warfarin, 

for use. Zinc phosphide is the onlys 

 

initiation a

na ement of Rodents  

In Local traps call

These traps p

• However when directly used, trapping will

manage entire population ove

• Moreover, at certain crop s

attracted towards traps.  

 

The main principle involved in this operation is simp

The smoke liberated by burning rice straw mainly contains carbondioxide.  

Chemical 

• The fumigants like Aluminum phosphide is effective and widely used for the 

control of field rodents living in burrows.  

The con

1) 

Bromodiolone. Acute Rodenticides:  

Among the acute rodenticides, Zinc phosphide and Barium carbonate are registered 



Act  

Day 1  ide the burrow. 

ion plan for Rodent control 

Identify live burrows and place 20 g of pre-bait Material ins

Day 3 Place 10 g Zinc phosphide poison bait inside the Burrow.  

Day 4 Collect dead rats and burry them. Close all the Burrows.  

Day 5 

Eliminate the residual population through trapping or Burrow fumigation 

with burrow fumigator. Treat the opened burrows with aluminum phosphide 

2 pellets per burrow. 

Day 13 
 black soils fumigation will not give results. Hence apply In dry

Bromodiolone 1 cake per burrow. Repeat Bromodiolone baiting.  

Ad n

1. Quick killing  

2. Small quantity of chemical is required  

ing  

4. Population can be brought down immediately.  

Disadv

1. Necessity of prebaiting,  

 %,  

3. Induce bait shyness.  

 

5. 

2) Chr  R

• In or ardous nature of acute rodenticides, 

lengthy baiting programme and possibility of resistance, new series of 

s. These rodenticides (Bromodiolone) combines 

better qualities of acute and chronic rodenticides.  

va tages of Zinc Phosphide  

3. Single feed

antages of Zinc Phosphide  

2. Low killing around 40 – 50

4. Toxic to non target species,  

Chances of secondary poisoning are more.  

onic odenticides  

der to overcome limitations and haz

rodenticides have been developed and known as single dose anti-coagulants or 

second generation anti-coagulant



• For effective and successful rodent control, the following programme should be 

adopted on large areas at a time on community approach.  

Chronic or multi-dos

safer than acute rodenticides because they

But they have to be fed for 5 – 7 days to obtain desired results, which increases 

the cost of operation                                   

Day-1: Iden  place 15 g bromodiolone concentrate bait inside the 

Day-2: Repeat Bromodiolone baiting in active or live burrows 

Day-3: Eliminate residual population through trapping or fumigation with burrow 

fum   

Prin

trict the availability of 

ctive) of the crop.  

• Reduce the number and size of the bunds, keep them clean to locate burrows and 

 be taken up on large area at a time.                       

migration of rodents from untreated fields to treated 

• All the control operations should be completed before the crop attains primordial 

e at this stage the rodents are invariably attracted to the rice 

crop.  

 
 
 
 

• e rodenticides (at present only anti-coagulants) are much 

 are less toxic to the non-target species. 

tify live burrows and

burrow. 

igator                    

ciples  

• Grow same maturity group cultivars on large areas to res

the vulnerable stage (Reprodu

avoid harborage.  

• Rodent control operations should

• It checks cross infestation or 

fields.  

initiation stage sinc

• Rodenticides should be made available before beginning of the season. 



Pes c
 
Sl. No. 

ti ide residues in paddy 

PESTICIDE MRL (Mg/kg) 
1. 2,4-D MRL 0.05 
2. BENTAZONE MRL 0.1 
3. CARBARYL MRL 5 
4. 0.1 CHLORPYRIFOS MRL 
5. CHLORPYRIFOS-METHYL MRL 0.1 
6. DIQUAT MRL 10 
7. DISULFOTON MRL 0.5 
8. ENDOSULFAN MRL 0.1 
9. FENTIN MRL 0.1 
10. GLYPHOSATE MRL 0.1 
11. PARAQUAT MRL 10 
MRL: Maximum Residue Level  

Natural enemies in Paddy ecosystem   

1) W l

Lycosi

 

o f Spider: Pardosa psuedoannulata (Boesenberg and Strand) [Araneae: 

dae]  

 
 

Prey:  stemborer and leaffolder moths, leaf-and plant hoppers, and whorl maggot 

flies 

  

• fork-shaped mark on the back and white markings on the abdomen  

• highly mobile and colonize newly prepared rice fields 

• consume 5-15 prey a day 



 2) Lynx spider: Oxyopes javanus Thorell [Araneae: Oxyopidae] 

 

  

Prey: moths of rice pests, adults of whorl maggots, leafhoppers and planthoppers 

• en  

• ent and live within rice canopy 

 and hide from the until with triking distance 

ae] 

female has 2 pairs of diagonal white bandson the sides of the abdom

colonize rice fields after canopy developm

• build no webs ir prey in s

• can kill 2-3 moths daily 

 

 

 3) Long-jawed spider: Tetragnatha maxillosa Thorell [Araneae: Tetragnathid

 

  

Prey: stemborer and leaffolder moths, leaf-and plant hoppers 

• have long legs and bodies; commonly seen lying outstretched on a rice leaf  

spin a ring-shaped web with open hub 

• eggs are laid in mass covered in cottony silk  

 

 

 

• males can be recognized by the enlarged jaws 

• 



 4) Orb spider: Argiope catenulata (Doleschall) [Araneae: Araneidae] 

 

 
Pre  m

elter under the leaves beside the web but on cloudy day, 

waits at the center of the web 

 5) Ladybird beetles: Micraspis hirashimai Sasaji [Coleoptera: Coccinellidae] 

                                  Harmonia octamaculata (F.) [Coleoptera: Coccinellidae]  

 

y: oths/adults of rice pests viz. grasshoppers 

• highly colorful 

• make circular webs in the rice canopy 

• on hot sunny day, seek sh

 

 

 

       

                   Micraspis hirashimai Sasaji (Fig 1 and 2)   

 

  



  
                                Harmonia octamaculata (F.) (Fig.3,4& 5) 

Prey: small hoppers, small larvae and exposed eggs 

nge red (Fig. 1) or yellow with 

e to the head and hindwings (Figs.3and 5) 

ellow spots and prominent body horns (fig. 

rally 

• active during the day in the upper half of rice canopy 

• larvae are more voracious than adults 

• can consume 5-10 prey a day 

) Ground beetle: Ophionea nigrofasciata (Schmidt-Goebel)[Coleoptera: 

Carabidae] 

 

• adults are oval shape and brightly colored: ora

black spots clos

• larvae of Micraspis are black without y

2) whereas Harmonia larvae are black with dark yellow spots and have body 

horns (Fig.5) dorsally and late

  

 

 6

  

 



Prey: leaffolder larvae and planthoppers 

• hard-bodied beetles with long neck, flat and black head and paired white spots in 

the hard forewings  

• both the shiny black larvae and reddish-brown adults search the rice canopy for 

prey 

  

7) Rove beetle: Paederus  fuscipes Curtis[Coleoptera: Staphylinidae] 

  

 

Prey: leaf- and planthoppers, eggs, and small moths 

• 

• bluish black head, hard wings and tip of the abdomen  

• consumes 2-4 nymphs per day 

 Cyrtorhinus lividipennis Reuter [Hemiptera: Miridae] 

orange-brown body with short elytra 

 

 8) Plant bug/green mirid bug:

 
 Prey: eggs and small nymphs of leaf-and-planthoppers 

• adults are green and black  

• eggs are laid in plant tissue 

• can become abundant in hopper-infested fields 



• hopper eggs are sucked dry 

  

 9) Swo etioche vittaticollis (Stal) 

       

                                            [Orthoptera: Gryllidae]                                                 

rd-tailed crickets: M

                                     Anaxipha longipennis (Serville) 

                                     
Metioche vittaticollis (S l)                            Anaxipha longipennis (Serville) 

              Fig.6                                                                         Fig.7                                                                     

affolders, armyworms, whorl 

ma o ers 

rownish stripes 

brown (Fig.7) 

sword-like ovipositors are used to insert eggs into leaf sheaths of rice and grasses 

  10) Water striders: Limnogonus fossarum (Fabricius) [Hemiptera: Gerridae] 

 

ta

  

Prey: eggs of striped and dark-headed stemborers, le

gg ts and nymphs of leaf-and planthopp

• Metioche adult is black (Fig. 6); nymphs are pale with b

• Anaxipha adult and nymph are 

• 

• also feed on small larvae and hoppers 

  

 Pr  ey: rice hoppers, moths and larvae 



• emiaquatic bugs, large, long-legged, and extremely move fast  

• adults are black with two pairs of very long hind legs   

  

11) Ripple bug: Microvelia douglasi atrolineata Bergroth [Hemiptera: Veliidae] 

  

• lay 10-30 eggs in rice stem above the water line 

• prey on insects that drop onto the water surface 

• can take 5-10 prey daily  

 
 Prey: hopper nymphs and other sift-bodied insects 

• small fast-moving 

• abundant in flooded fields living on water surface 

l onto the water 

  

 12 ngipennis (de Haan) [Orthoptera:  

 

• broad-shouldered adults can be either winged or wingless 

• adults congregate to feed on nymphs which fal

) Meadow grasshopper: Conocephalus lo

Tettigoniidae] 

  

                                Conocephalus longipennis (de Haan) 

rers and nymphs of leaf-and planthoppers Prey: eggs of rice bug and stembo

• large insect with slanted face 



• differentiated from true grasshoppers  by long antennae which are more than 

een and wingless  

 

ing on rice leaves and panicles and predator of some 

insect pests 

13) Damselfly: Agriocnemis femina femina (Brauer) [Odonata: Coenagrionidae] 

 

twice as long as their body 

• adults are green and yellow  while nymphs are gr

• active at night and more abundant in older fields

• has dual food habits - feed

• can consume 3-4 yellow stem borer egg masses a day 

 

  

   Prey: hoppers and moths 

• 

• inal tip and sides 

of the thorax 

searching for flying insects as well as 

hoppers on plants 

  

14) Earwig: Euborellia stali  (Dohrn) [Dermaptera: Carcinophoridae] 

 

slender-bodied, narrow-winged and weak fliers compared to dragonflies 

female has a greenish body while male has a blue-green abdom

• nymphs are aquatic and can climb up rice stems to search for prey 

• Adults normally fly below the rice canopy 

  

 Pr : ffolders ey larvae of stem borers and lea



• have a hind pair of forcep-like pinchers  

shiny black with white band• s between abdominal segments and a white spot on 

y 

 larvae 

 

the tip of each antenna 

• common in dryland habitats 

• enter stem borer tunnels in search of larva and pupa and climb the foliage to pre

on leaffolder

• can consume 20-30 prey daily 

  

 15) Pteromalids wasp: Panstenon nr collaris Boucek [Hymenoptera: Pteromalidae]

 
  

   Prey: hopper eggs 

• is small metalic blue-green wasp with reduced wing veination  

• has 13 antennal segments 

small C-shape• d parasite larvae search for eggmasses 

  

16) Fir eminata (Fabricius) [Hymenoptera: Formicidae] 

• a larva preys on 4-8 eggs a day 

e ant: Solenopsis g

  



 
 Prey: variety of insect pests and small animals 

• Reddish to brown ants with two nodes connecting the abdomen and thorax  

• Make nests in dryland fields and in bunds of wetland rice 

• Prey on a wide variety of insects it can subdue 

• Also carry seeds from dry rice fields to their nests 

 
 



                                    20. Disease Management 
 

1) Rice blast: Magnaporthe grisea (Hebert) Barr 

(Deuteromycotina: Moniliales: Moniliaceae) 

Kannada Name: Benki Roga 

 

 In southern states, blast incidence is primarily associated with dry periods and 

cooler nights that are prevalent during November – February. 

  Depending on the site of symptom rice blast is referred as leaf blast, collar blast, 

node blast, neck or panicle blast. Amongst which, neck blast is the most destructive phase 

of the disease. 

Period of occurrence: All stages of crop growth (seedling to maturity)  

Extent of yield loss: 70-80% under extreme cases 100% 

Alternate hosts: Grasses (Panicum repens, Digitaria marginata, Brachiaria mutica, 

Leersia hexandra and Dinebra retroflexa) 

Favorable conditions for the pathogen: 

 Low night temperature (22 to 28°C) 

 High relative humidity (> 95%) 

 New deposit 

 Extended leaf wetness period (>10 hrs) 

 Cloudy and drizzling weather 

 Soil fertility (High N) 

 Degree of host susceptibility 

 Straw of the previously infected crop heaped nearby   

Mode of transmission/dissemination: Wind, Seed  

Sources of inoculum: Seed, Grasses  

  

Symptoms: 

Leaf blast - Elliptical spots with more or less pointed ends resembling a spindle. Initially 

appear as small grayish dots of pin-head size that finally enlarge into a spindle shaped 



spot with brown margin and gray centre. Usually, the disease starts from lower to upper 

leaves. Finally leads to  the death and drying up of the plant.  

 
 Collar blast - Death of the entire leaf blade. 

 Node blast - Black patches appear on the infected nodes and all parts above the infected 

node die similar to the damage done by rats.  

Panicle blast or Neck blast - Improper grain filling, poor milling recovery and also 

chaffy ear heads similar to the damage of white ears by stem borer. 

 
               Nodal blast                                                            Neck blast 

   

Preventive measures: 

 Use of resistant varieties like Gauthami, IR-36, IR-64, Parijatha, Rasi, 

Sasyashree, Salivahana, Simhapuri, Srinivas, Tikkana 



 Burn previously blast affected straw and stubbles 

 Use of disease free seeds 

 Use of balanced rates of nutrition based on soil test- split applications of 

nitrogen  (Excessive N use can promote excessive luxuriant crop growth 

which increases the relative humidity and leaf wetness of the crop canopy. 

This can lead to increased infection). 

Biological control: UAS, Dharwad  

 Seed treatment with Pseudomonas fluorescence (10g / 1 of water) for 30 min. 

 Seedling root dip treatment with Pseudomonas fluorescence (4g / 1 of water) 

for 20 min (   Videos-1,2,3,4, and 5 ) 

 Foliar spray of Pseudomonas fluorescence (4g / 1 of water) at 20-25 days after 

transplanting. 

 

 
 

 

 

 

 

 



 
                      Plates: Photographs showing seedling root dip 

 

 

Control measures:  

i) Cultural practices –  

• Delay topdressing of N fertilizers when infection seen. 

• Remove collateral weed hosts from bunds and channels. 

•  Use only disease free seedlings. 

• Avoid excess nitrogen.   

• Apply N in three split doses, 50% basal, 25% in tillering phase and 25%N      

in panicle initiation stage.  

• Use resistant variety 

 

ii) Chemical control -   

Seed treatment:  

  Seed dress with either Tricyclazole 75 WP or Carbendazim 50 WP  @ 2 g per kg 

of seed.  (For seed treatment, measured quantity of fungicide is thoroughly mixed with 

water. Seeds are then soaked in the fungicide solution for 12 hours. The soaked seeds are 

then put in a cloth bag and incubated for 2 to 3 days for proper germination. The 

fungicide treated sprouted seeds are then broadcasted in the nursery bed) (Video-seed 

treatment against blast). 



 

Foliar spray: 

 

Recommended Fungicides 

Dosage for spray tank 
Sl 

No. 
Chemical Name 

Trade 

Name 

Dosage 

per l of 

water 
10 l 12 l 16 l 

Liquid/Spray formulations (EC, SL, WP, WG, WDG, SC) 

1. Tricyclazole 75WP Beem 0.6 g 6 g 7.2 g 9.6 g 

2. Isoprothiolane 40EC  1.5 ml 15 ml 18 ml 24 ml 

3. Ediphenphos 50EC Hinosan  1.0 ml 10 ml 12 ml 16 ml 

4. Isobenphos 48EC  2.0 g 20 g 24 g 32 g 

5. Carbendazim 50WP Bavistin, 

Jkstin, 

Derosal   

1.0 g 10 g 12 g 16 g 

6. Thiophanale methyl 75WP Roko 1.0 g 10 g 12 g 16 g 

7. Propiconazole 25EC Tilt  1.0 ml 10 ml 12 ml 16 ml 

 

 

2) Bacterial leaf blight: Xanthomonas oryzae pv. oryzae (Ishiyama)   Swing et. al. 

(Pseudomonadales: Pseudomonadaceae) 

Kannada Name: Dundanu Macchhe Roga 

 

Period of occurrence: Tillering to heading stage 

Extent of yield loss: 6-60% in extreme cases 

Alternate hosts: Grasses (Leersia spp.  & Cyperus rotundus) 

Favorable conditions for the pathogen 

 Combinations of rainy weather, dull windy days and an atmospheric temperature 

of 22-26°C 

 High doses of N 

 Close planting 



Mode of transmission/dissemination: Rain splashes (wind borne rain) coupled with 

wind injuries to rice leaves, irrigation water. 

Source of inoculum: Seed, Soil or Plant debris, Alternate hosts.  

Symptoms: The disease occurs in two phases  

Kresek or wilt phase:  

• Appears during active tillering stage  

• Death of the tillers and hill resembles the damage of dead heart caused by stem 

borer. 

 
                             Kresek symptom Seedling blight 

 

 
                                      Bacterial Blight of Paddy 



Leaf blight phase:  

• Appears during maximum tillering to heading stage.   

• The leaf margins become water soaked and turns yellow to straw colour in a wavy 

pattern. Later, disease spreads downwards and inwards of leaf blade causing 

drying and death of the leaf. 

• On the surface of affected leaves, bacterial ooze that looks like a milky or opaque 

dew drop may be observed in the early morning.  

• Panicle become sterile and unfilled poor quality grains.  

 
              Marginal Necrosis                                     Yellow dew drop 

Bacterial ooze test:  

  When the infected leaves are cut into small bits and put into water in a glass tube, 

the water becomes turbid and yellowish after the lapse of 30-60 minutes.  This turbidity is 

due to the release of bacterial cells into water from the cut ends of the leaf bits. 

Preventive measures:  

• Use of resistant varieties – Ajaya, Asha, Biraj, CO-43, Gobind, IR-64,  Janaki, 

PR-4141, Radha, Sona Mahsuri, Sujata, Suraj, Swarna, Udaya.  

• Balanced fertilizer application – Split application of N  



• Reduce the disease spread by careful handling of seedlings during transplanting, 

maintaining shallow water in nurseries, providing good drainage during severe 

flooding.  

• Reduce the amount of inoculum through clean cultivation and drying the fallow 

fields  

•  Remove collateral weed hosts from bunds and channels. 

•  Use only disease free seedlings. 

•  Avoid excess nitrogen.   

•   Apply N  in three split doses, 50% basal, 25% in tillering phase and 25%N      

     in panicle initiation stage 

 

Chemical control: University of Agricultural Sciences, Dharwad. 

• Seed treatment with 0.1 g Streptocycline and 0.1 g Copper Sulfate or 0.3 g 

Agrimycin-100 and 0.1 g Copper Oxychloride in one liter of water for 20 minutes  

• Foliar spray of 0.05 g Streptocycline and 0.05 g Copper Sulfate    

      

 3) Brown Spot: Helminthosporium oryzae (Breda de Haan) (Deuteromycotina: 

Moniliales : Dematiaceae ) 

Kannada Name: Kandu Chukke Roga  

 Brown spot is a fungal disease that can infect both seedlings and mature plants. 

This disease is more severe in areas of poor management.  

Period of occurrence: Seedling to maturity  

Extent of yield loss: 50-90% in extreme cases  

Collateral hosts: Digitaria sanguinalis, Leersia hexandra, Echinochloa colona, 

Pennisetum typhoides, Setaria italica, Cynodon dactylon.     

Favorable conditions for the pathogen  

• Temperature of 25-30°C 

• Relative humidity (>90%) 

• Heavy and late north-east monsoon  

• Cloudy days  

• High doses of N 



Mode of transmission/ dissemination: wind  

Sources of inoculum: Seed, Collateral hosts, Rice straw or Stubble  

Symptoms: 

• On seedlings - Small, slightly elongated or circular brown lesions are observed 

on coleoptiles and black discoloration of the roots cause distorted seedlings.  

• On leaves - Spots appear as circular to oval reddish brown lesions often 

surrounded by a yellow or gold halo. 

       
              Brown Spot on leaves                             

 

On glumes - Black or brown spots appear and in severe cases the greater portion of the 

glume may be covered by these spots causing black discoloration.  This reduces the 

market value.  



           
       Brown Spot on earhead                                         

          
 

                                        Brown Spot  affected on Grains 

 

Preventive measures:  

• Use of resistant varieties – Rasi, IR 36, Jagannath.  

• Proper crop nutrition  

• Avoid water stress  

• Clean cultivation  

Chemical control: Seed treatment with Mancozeb 75WP @ 2.5 g or Iprodione 50 WP @ 

2 g per kg of seeds  

 



Control measures: 

Chemical control- 

Recommended fungicides 

Dosage for spray tank 
Sl. 

No. 
Chemical name Trade name 

Dosage 

per l of 

water 
10 l 12 l 16 l 

Liquid/Spray formulations (EC, SL, WP, WG, WDG, SC) 

1. Mancozeb 75 WP Idofil M-45 2.5 g 25 g 30 g 50 g 

2. Iprodione 50 WP  2.0 g 20 g 24 g 32 g 

3. Carbendazim 50 WP Bavistin, Jkstin 

Derosal  

1.0 g 10 g 12 g 16 g 

4. Chlorothalonil 75 WP Kavach  2.0 g 20 g 24 g 32 g 

5. Edifunphos 50 EC Hinosan  1.0 g 10 g 12 g 16 g 

 

Note : Spraying is to be avoided during the period of flowering. 

 

4) False Smut : Ustilaginoidea virens (Cke.) Takahashi 

(Deuteromycotina: Moniliales: Dematiacea) 

Kannada Name : Kadige Roga 

False smut is a fungal disease and is more severe in the years of high rainfall. The 

farmers consider its incidence as an omen of Good Harvest. 

Period of occurrence : Panicle emergence 

Extent of yield loss : Negligible, Udupi district 23% and DWR 3% 

•  1000 grain weight by 48% 

•  Chaffyness by  40% 

•  Seedling growth 

•   Seed germination by  25% 

Conditions favorable for the pathogen:  

 Low temperature (20°C) 

 High relative humidity (>92%) 

 Moderate rainfall with intermittent clear and drizzling weather during flowering. 



 More prevalent in seasons favorable for good growth and high yields 

Host pants: Grasses and Wild rice 

Symptoms: 

 Visible only after panicle emergence at milk stage 

 Individual grains of the panicle are transformed into yellow or greenish velvety 

spore balls 

 Usually a few grains in a panicle are infected.. 

 Visible in between glumes. 

 1 cm and above diameter. 

 Smooth yellow colored membrane which bursts at later stage 

 

 
                            Paddy: False Smut 

 

Sources of inoculum : Many grasses and Wild rice  

Mode of transmission: Air 

Control measures : 

Preventive measures: 

• Resistant genotype – Kavya, IR -64, IR- 30864 

 

 



Chemical control -  

Spray Chlorothalonil 75 WP , (Kavach ® ) @  2 ml per 1 of water during flowering. 

• Bavistin 0.1% effective 

  

5) Sheath blight: Rhizoctonia solani Kuhn.(Deuteromycotina: Mycelia Sterilia) 

Kannada Name: Yele Kavachada Macchhe Roga 

Vernacular Name: Snake skin disease 

• Sheath blight is a fungal disease, more common in rainy season than in dry 

season in the topics. 

•  This disease is problematic in areas where irrigation facilities are abundant. 

• Due to blighting of the leaf sheaths, it is commonly called as sheath blight.  

 

Period of occurrence: Tillering to milk stage 

Extent of yield loss: On an average, 20 to 50% annual yield loss 

Alternate hosts: Among the plants recorded as hosts are, sugarcane, bean, soybean, 

tomato, egg plant, tobacco, water hyacinth , hyacinth bean and green gram 

Favourable conditions for the pathogen: 

 High temperature (28-32°C) 

 High relative humidity (>96%) 

 Frequent rainfall 

 High doses of N 

 Close planting  

Mode of transmission/dissemination: Seed, Soil, Wind, and Water. 

Sources of inoculum: Sclerotial bodies left in the field from previous crop and weeds, 

Mycelium in the plant debris.   

Symptoms: The pathogen affects all plant parts above the water line (Sheaths, inter node, 

upper leaves and panicle). 

 Appearance of one or more relatively large, oblong or irregularly elongated 

lesions on the leaf sheath; in advanced stages center of the lesion becomes 

bleached with an irregular purple brown border. When such lesions are 

continuous on a greenish tissue, it almost looks like a snake skin from distance. 



 Blighting of the leaf sheath., discoloration and rotting leaf sheath 

 Partial grain filling or sterility. 

 
 

Preventive measures: 

 Use of resistant varieties- Manasasarovar, Pankaj, Radha, Swarnadhan, 

Vikramarya. 

 Healthy soil = strong rice – After harvest, turn over the soil and apply compost. 

 Selection of good seeds. 

 Reduce plant density in fields. 

 Drain fields at maximum tillering stages for few days. 

 Crop rotation with beans. 

 Removal of weeds from fields and bunds 

 Split application of N fertilizers 

 Maintain the proper spacing and avoid the excess plant population in the field   

 

Control measure:            

 Biocontrol : Trichoderma viride  

      Pseudomonas fluorescens  (I)  

 

 

 



Chemical control- 

Recommended fungicides 

Dosage for spray tank 
Sl. 

No. 
Chemical name 

Trade 

name 

Dosage 

per l of 

water 
10 l 12 l 16 l 

Liquid/Spray formulations (EC, SL, WP, WG, WDG, SC) 

1. Validamycin 3 L  2.5 ml 25 ml 30 ml 40 ml 

2. Hixaconazole 5 EC  Contaf  2.0 ml 20 ml 24 ml 32 ml 

3. Propiconazole 25 EC Tilt  1.0 ml 10 ml 12 ml 16 ml 

4. Iproben phos 48 EC Kitazin  2.0 g 20 g 14 g 32 g 

5. Carbendazim 50 WP Bavistin, 

Zkstin, 

Derosal 

1.0 g 10 g 12 g 16 g 

6. Thiophenate-methyl 75 WP Roko  

Topsin-m 

1.0 g 10 g 12 g 16 g 

7. Bitertanol 25 WP  2.0 g 20 g 24 g 32 g 

8. Iprodione 50 WP  2.0 g 20 g 24 g 32 g 

9. Chlorothalonil 75 WP Kavach  3.0 g 30 g 36 g 48 g 

10 Maneozeb 75 WP Indofil M-

45 

    2.0 g 

 

2.0 g 24 g 32 g 

 

6) Sheath rot: Sarocladium oryzae (Sawada) W. Gams and D. Hawksworth 

Kannada Name : Yelekavachada Kole Roga 

  

Sheath rot is a important fungal disease where semi-dwarf and high yielding cultivars are 

used.  

Period of occurrence : Heading to maturity stage 

Extent of yield loss: 

Conditions favorable for the pathogen: 

 Dew, cooler climatic conditions 

 High relative humidity 



 High levels of nitrogenous fertilizers 

Sources of inoculum: Seed 

Symptoms: 

 Oblong or irregular spots with chocolate brown coloration may develop on boot 

leaf sheath 

 Young panicles may not emerge and rot completely or emerge only partially 

 Grains inside the chocked panicles and on the partially emerged panicles may be 

chaffy, light to dark brown and covered by a white to light-pink mat of mycelium 

and spore mass. 

 Grains may be partially or completely filled and glume  discoloration is noticed.  

 
 

Preventive measures : 

 Use of resistant varieties like, Bala, Cauvery, Kakatiya, Janaki, Phalguna, 

Rajavadlu, Sabarmati, Swarnadhan, Tella Hamsa, Vikas, Vikramarya. 

Chemical control: 

 Seed treatment: Mancozeb 75 WP@ 2.5 g or captan 50 WP @ 2 g per kg of seeds. 

Control measures: 

Chemical control- 

 

 



Recommended fungicides 

Dosage for spray tank 
Sl. 

No. 
Chemical name Trade name 

Dosage 

per l of 

water 
10 l 12 l 16 l 

Liquid/Spray formulations (EC, SL, WP, WG, WDG, SC) 

1. Carbendazim 50 wp  Bavistin, Jkstin, 

Derosal 

1.0 g 10g 12 g 16 g 

2. Ediphenphos 50 EC Hinosan  1.0 ml 10 ml 12 ml 16 ml 

3. Thiophenate methyl 75 WP Roko  

Topsin-m 

1.0 g 10 g 12 g 16 g 

4. Propiconazole 25 EC  Tilt  1.0 ml 10 ml 12 ml 16 ml 

5. Hexaconazole 5 EC  Contaf  2.0 ml 20 ml 24 ml 32 ml 

 

 

7) Stem rot: Sclerotium oryzae Catt (Deuteromycotina: Mycelia Sterilia) 

Kannada Name : Kanda Kole Roga 

It is an important disease particularly in water logged areas. 

Period of occurrence : Later stages of plant growth  

Extent of yield loss: 18 to 56% 

Favorable conditions for the pathogen:  

 Weakened plant due to physiological imbalance 

 Unusual drought or insect attack, particularly stem borer incidence 

 Lodging of the plant  

 High levels of nitrogen and phosphorus fertilizer application.  

Sources of inoculum: Sclerotial bodies embedded in the infected stubbles and soil.  

Mode of transmission: Irrigation or Flood water. 

Symptoms: 

 Small, black irregular lesions on the outer leaf sheath near the water line. As 

disease advances, the discoloration spreads up and down from the water line. 

 Drying up of leaves at seedling stage.  



 Lodging of the plant due to weakening of the stem base along with yellowing and 

death. 

 Ears with lighter grains 

 
Preventive measures:  

 Use of resistant varieties like Govind, Jagannath, Jalmagna, Pankaj, Saharmati. 

 Addition of organic manure  

 Burn rice stubbles and infected straw. 

 Irrigation water should not be directed from an infected to a non-infected field.  

Control measures: 

Chemical control- Foliar sprays should be taken up after draining the field.  

 

 

Recommended fungicides 

Dosage for spray tank Sl. 

No

. 

Chemical name Trade name 

Dosage 

per l of 

water 
10 l 12 l 16 l 

Liquid/Spray formulations (EC, SL, WP, WG, WDG, SC) 

1. Iprobenphos 48 EC Kitazin  2.0 ml 20 ml 24 ml 32 ml

2. Carbendazim 50 WP Bavistin, Jkstin, 

Derosal  

1.0 g 10 g 12 g 16 g 



3. Thiophenate-methyl 70 

WP 

Roko  

Topsin-m 

1.0 g 10 g 12 g 16 g 

 

 

8) Rice Tungro 

Kannada Name : Tungro Roga 

 

  Rice tungro is one of the most destructive viral disease particularly in north 

eastern and eastern coastal regions of peninsular India. The word tungro means 

degenerated growth. 

Period of occurrence : All stages of crop growth, starting from nursery 

Vectors of virus particles : 

  The principal vector is Nephotettix virescens, other green leaf hoppers, N. 

nigropictus, N. parvus, N. malayanus and Recilia dorsalis also transmit the virus, but at a 

lower rate.  

 

Alternate hosts: Grassy weeds, Eleusine indica, Echinochloa colonum, Echinochloa 

crusgalli, Ischaemum rogosum, Dactyloctenium aegyptium.       

 

Mode of transmission: Depends on the  

 Availability of virus infected plants 

 Insect vector population 

 Susceptibility of the variety 

Sources of inoculum: Stubbles of the infected plants from previous season and ratoon, 

grassy weeds.  

Symptoms: 

 Severe stunting and reduction  in the number of tillers 

 Affected leaves are often light yellow to orange yellow. Young leaves are often 

mottled or have pale green to white stripes of different lengths running parallel to 

the veins. 

 Normally patches of the plants are affected across the field. 



 Delayed flowering and panicle insertion is often incomplete 

 Infected panicles are small and sterile or only partially filled with discolored 

grains. 

 

                                                                                   
                                                             Vector: leaf hopper  

                                       

                                                Tungro Virus complex 

 
                   Individual Seedling                           Tungro affected field view 

 

 



Preventive measures: 

 Use of resistant varieties: Vikramarya, Nidhi, Radha, Annapurna, Triveni 

 Removal of infected plants at early crop growth stages 

 Destruction of stubbles after harvest in infected fields.  

 Vector management 

 Crop rotation with pulses/oilseeds in endemic areas. 

 

9) Udbatta disease: Ephelis oryzae Syd. 

(Deuteromycotina: Sphaeropsidales: Excipulaceae) 

Kannada Name : Udubatti Roga 

Vernacular Name : Agarbatti, Mathapukaddi roga, Kari kaddi roga, Chipsu hode roga 

  

  This disease is endemic and of minor importance in certain areas in India.  

Period of occurrence : Panicle emergence stage 

Collateral hosts: Grasses, Isachne, elegans, Cynadon dactylon, Pennisetum sp. and 

Eragrostis tenuifolia. 

Symptoms: 

 The panicle emerges from the leaf sheath, as a straight, dirty coloured, hard, 

cylindrical spike, considerably reduced in size, much resembling an agarbatti or 

udbatta. 

 No grains are formed on the affected ear, instead white mycelium and conidia 

form narrow stripes on the flag leaf along the veins before the panicle emerge.  

 



 

Preventive measures: 

 Use of disease free seeds for sowing  

 Hot water treatment of seeds at 52°C for 10 min. 

 Removal and destruction of diseased panicles in field. 

    

10) White tip nematode: Aphelenchoides besseyi Christie 

Kannada Name: Bili Tudi Roga 

Vernacular Name: 

  The white tip nematode affects rice crop grown in humid areas. It is widely 

distributed and now occurs in most of the rice growing areas.  

Period of occurrence : Tillering stage 

Extent of yield loss: 30-50% 

 

Symptoms: 

 White tip or whip like malformation of the top one-third of the leaf blade.  

 In flowering tillers, chaffiness and abnormal elongation of glumes in some 

spikelets 

 Reduced vigour, height and weight of spikelets and number of grains 

 Chlorotic/white upto 5.0 cm from tip.  

 Nematode multiply on fungi – Alternaria, Helminthosporium Fusarium but 

without fungi it will not multiply. 

 Flag leaf twisted, Late Maturity 

Preventive measures: 

 Soak the seeds in water for 24 hours, later hot water treatment at 52°C for 10 min 

 Resistant genotypes – blue honnet, Tp-49 Toro 

 Hot water seed treatment 52 0C for 15 Minutes.  

 Pre soak in water 24 hr. 

 51-53 0C for 15 min. 

 

 



Chemical control- 

  Apply carbofuran 3 G @ 33 kg or phorate 10G @ 12.5 kg or fipronil 0.3G @ 33 

kg per ha of nursery, 5 to 7 days before pulling the seedlings for transplanting. 

 Fumigation  with methyl bromide 1.251b/ 1000 ft3 for 6 hours. 

 

 

 

 

 



                                    PHYSIOLOGICAL DISORDER IN RICE 
 

 Some disorders are recorded in rice crop which are physiological in nature (not 

caused by any pathogen) and are caused by different conditions, prevalent mainly in the 

soil around the plants.  Such disorders occur when the lands are water logged for a long 

time or because of continuous rice cropping or rice cultivation on newly reclaimed soil. 

The nutritional aspects of physiological diseases in rice were reviewed by Baba et 

al. (1965) and Tanaka and Yoshida (1970).  It has been established that hydrogen 

sulphide, organic acids, carbon dioxide and a large excess of ferrous iron retard K uptake 

of rice plants. On the other hand K deficiency lowers the oxidizing power of the roots 

together with their resistance to diseases.  Some physiological disorders noticed in rice 

are as follows: 

 

1. Akiochi Disease of Rice Plants 

 Reported from Japan 

 The plants grow vigorously initially and remain healthy in the vegetative growth 

period. 

 Sometimes during the heading time, the lower leaves start decaying and stem and 

leaves or panicles get discoloured and cause sharp decline in yield.  

 The soils where the Akiochi disease occurs can be divided into two types:  

o degraded rice fields in well drained sandy soils  

o Rice fields where there is abundance of organic matter and the soil is ill-

drained. 

 In sandy soils due to lack of active iron in the soil, hydrogen sulphide is produced 

and roots tend to rot; in degraded soils the roots turn reddish brown or whitish and 

later on with the presence of hydrogen sulphide the plant roots turn blackish. 

 In ill-drained paddy fields when the soil gets too much reduced in the presence of 

too much of organic matter, hydrogen sulphide is formed despite the abundance 

of ferrous iron in soil. 

 In both the cases the plants are affected with Helminthosporium leaf spot disease. 

 The affected plants lack in K, Si, Mn, Mg etc. 



2. Akagare Disease of Rice Plants 

Commonly occurs in ill-drained low land fields 

Two types: 

In one case (Type 1), it occurs in ill-drained sandy soils or in the ill-drained mucky 

fields; this can easily be controlled by K-application. The leaves (2-3 weeks after 

transplanting) turn dark green at first and then reddish-brown spots appear near the apices 

of the lower leaves spreading gradually over the whole of the affected leaves and affected 

leaves begin to wither from the apices. 

The Type 1 disease is aggravated by,  

(a) Heavy application of nitrogen 

(b.) serious soil reduction 

(c) Addition of harmful organic acids (butyric and acetic acids) or hydrogen sulfide.          

(d) Deep submergence  

 (e) Low or high water and soil temperature than the optimum (30-32 oC).  

 

In another case (Type 2) the disease occurs in ill drained mucky soils. The colour of 

the mid-ribs and borders turn yellow at first and thereafter reddish-brown spots begin to 

appear and finally spread over the whole of the affected leaves (Baba and Tajima, 1961). 

This ailment can not be controlled fully by K-application. 

The occurrence of Akagare disease, Type 2, is forced by deep submergence or by the 

addition of butyric and acetic acid or it is aggravated under severe reduction condition. 

 

 



Plant growth promoters (PGPR) 
 

 Pathogenic microorganisms affecting plant health are a major and chronic threat 
to food production and ecosystem stability worldwide. 

 
 Increasing use of chemical inputs causes several negative effects: development of 

pathogen resistance to the applied agents and their nontarget environmental 
impacts. 

 
 There are also a number of fastidious diseases for which chemical solutions are 

few, ineffective or nonexistent. 
 

 Biological control is thus being considered as an alternative or a supplemental 
way of reducing the use of chemicals in agriculture. 

 
 Micro-organisms that can increase plant growth and productivity are termed as 

Plant Growth Promoting Rhizo- micro-organisms.  
 

 Kloepper and Schrotnh (1978) and Kloepper et al., (1980) coined the term PGPR. 
 

 Bashan and Holguin (1998) – 
   (a) Biocontrol plant growth promoting Bacteria (Biocontrol PGPB) 
 
   (b) Plant growth promoting Bacteria (PGPB) 

 
 

Sources of Plant Growth Regulation Substances 
 
     (a) Higher plants which are capable of synthesizing all five major classes of PGRS 
 
     (b) Rhizosphere micro-organisms. 
 
 5 Classes of PGRS 
 

1. Auxins 
2. Gibberllins 
3. Cytokinins 
4. Abscisic Acid 
5. Ethylene 

 
Plant Growth Promoting Rhizobacteria 

• Azotobacter                                  
• Azospirillum 
• Arthrobacter 
• Burkholderia 
• Enterobacter 



• Klebsiella 
• Pseudomonas fluroscens 
• Pseudomonas putida 
• Bacillus subtilis 
• Serratia 

 
 
PGPR 
Direct Influence 
 

 Increased solubulization and uptake of nutrients. 
 

 Production of plant growth promoting substances. 
 

Indirect Influence 
 Suppression of pathogens through antibiotics, bacteriocin production. 

 
 Production of siderophores and other secondary metabolites. 

 
 Induction of phytoalexins or systemic disease resistance in plants. 

 
Bio-control: “Reduction in pathogen inoculum, its disease producing capacity by action 

of one or more organisms accomplished naturally or through manipulation of 

environment, host or antagonist / by mass introduction of one or more antagonists”. 

 

Advantages of Biocontrol agents: 

 Harmless to beneficial organisms. 

 Environmentally safe. 

 Reduces dependence on chemical pesticides. 

 Lack of development of pathogen resistance. 

 Compatibility with several pesticides. 

 Lack of danger to human beings and animals. 

 Improve soil health and enhance agricultural sustainability. 

 Production of plant growth promoting substances. 

 Can play a key role in integrated disease management.  

 

 

 



Factors Involved In Biological Control 

• Host 

• Environment      

• Bio-control Agent 

• Pathogen 

 

      Mode of action of Bio-logical control agents include 

 
 Antibiosis 

 
 Competition for iron 

 
 Competition for colonization sites and nutrients. 

 
 Induced resistance 

 
 Inactivation of pathogen germination factors 

 
 Degradation of pathogenecity factors 

 
 Parasitism 

 

Mycorrhizal symbiosis: 

 

   Mycorrhizae involve a unique symbiotic association between plant roots and 

infecting fungi. 

 Production of plant growth regulating substances. 

 Enhanced uptake of nutrients 

 Resistance to drought and salinity 

 Increased tolerance to pathogens 

 

Mechanisms of plant disease control by Mycorrhizal fungi 

• Creating a mechanical barrier for the pathogen penetration and subsequent spread. 

• Thickening of cell wall through lignifications and production of other 

polysaccharides. 

 



• Stimulating the host roots to produce and accumulate sufficient concentration of 

metabolites. 

• Increasing the concentration of Ortho-di-hydroxy phenols in roots. 

• Producing antifungal and antibacterial antibiotics. 

• Competing with the pathogens for the uptake of essential nutrients in the 

Rhizosphere and at root surfaces. 

 

 

 

 

 

 

 

 



 HARVESTING AND THRESHING 
 

• Timely harvesting ensures optimum grain quality, higher market and consumer 

acceptance, since the grain is less likely to break when milled.  

• When harvesting is not done in time, grain may be lost due to shattering, lodging, 

damage by rats, birds and insects etc.  

• Timely harvesting also keeps seed dormancy within safe limits.  

 

Sign of the crop to harvest: 

 Depends on photoperiod sensitivity of the variety.  

 The average growing period of a variety may serve as guide in deciding 

when to harvest.   

Steps to be followed for harvesting: 

• Drain the field 7 to 10 days before the expected harvest date or when the upper 

grains in most the tillers are in the hard dough stage and turning from green to 

yellowish.  This operation hastens maturity of crop.   

• Dehull a few grains from the upper portion of the matured panicles and observe 

their translucence and firmness.  Grains when ready for harvest are clear and firm.  

The upper portion (80%) of the spikelets should be straw coloured. 

• Inspect the same from the base of the panicles.  When most grains (20%) at the 

base are in hard dough stage, the panicles are ready to be harvested.   

• About 80 per cent panicles should have about 80 per cent ripened spikelets at the 

time of harvest.   At the time of harvest the grains will contain about 21% of 

moisture.  High or low moisture content at the time of harvest of grains later on 

affects head rice recovery badly.   

Harvesting Methods: 
 

Depending on the size of the operation and the amount of mechanization, rice is either 

harvested by hand or machine. The different harvesting methods are as follows: 



 

Manual harvesting 

• The crop is generally harvested by cutting the crop with serrate edged sickles by 

hand.   

• The plants should be cut quite close to the ground and left in the field for a few 

days to dry.  

• If the threshing can not be done immediately, the harvested rice stem should be 

bundled and stacked in a dry place. 

 
Plate 1: Manual harvesting 

Machine harvesting 

• Machines are also available for harvesting rice.   

• The machine cuts the paddy stubbles and lays the crop in a line.  

• Later, the harvested rice stem should be bundled and stacked in a dry place if not 

threshed immediately. 



  
 

Plates 2: Paddy harvester 

 

Combine harvesting 

• The combine harvester combines all operations: cutting, handling, threshing and 

cleaning.  

• The combine paddy harvester can harvest 10 acres a day and can be operated in 

fields as small as 30 cents.  

• It needs only a driver and helper to operate the machine.   

• There is no wastage of paddy and the cost of operation is equal to the wages paid 

for manual labour.   



 
Plate 3: Combined harvester in rice 

 

Comparison of efficiency of harvesting by manual and by machine: 

  

output 
Harvesting method 

ha/hr hr/ha 

Sickles (manual) 0.008 125.0 

Tractor drawn reaper 

harvester 

0.04 2.5 

 

Threshing  

• Threshing of rice in small farms is still a major problem involving hard work and 

human drudgery. 

• The most common methods of threshing are trampling by bullocks, lifting the 

bundles and striking them on the ground or on a frame work of bamboo/iron slats.  

• On average farms, Pedal thresher or power driven stationary threshers are used to 

some extent. 

 



 

Threshing by Machine: 

• Machines are also available for threshing of rice.   

• By using power operated thresher the grains are threshed and winnowed 

simultaneous by a blower arrangement made in the thresher. 

 

Plate 4: The threshed grains are delivered through blower into the tractor trolley 

 

Winnowing 

• Various implements are used for winnowing or separating the grain from the 

chaff. 

• The hand winnowing machine is used on average sized arms but the common 

method is hand winnowing when the wind is blowing. 

• Winnowing is done when there is a steady wind.   

• Small quantities of grain are poured down or thrown upward with small hand 

winnows and allowed to drop down from some height.   

• The grains descend vertically; the wind carries the lighter chaff and empty grains 

and lays the rest at the foot, forming a grain heap on the leeward side. 



• The chaff thus separated is swept off periodically, leaving the grain in a clean 

condition.  Small quantities of grain can be cleaned manually by bamboo 

winnower. 

 

Drying 

• Freshly harvested rice spoils rapidly because of high temperature, high moisture 

content, high rates of respiration, high microbial action and the presence of 

foreign materials.   

• Cleaning rice to remove foreign materials (straw, chaff, and weeds) will speed 

drying and lessen the danger of spoilage. 

• Threshed grains generally are dried on concrete or cow dung plastered floors, in 

the sun for several days or in grin dryers.  

 

   

 



Yield and yield estimation 
Observations on yield characters: The following yield characters are to be studied to know 

their relationship with yield.  

a. Number of productive tillers per m2: The total numbers of productive tillers on 60th 

day after planting and at harvest are recorded in all the hills of two quadrates of one 

square meter fixed randomly in two places of plot. 

b. Length of panicle and Number of grains per panicle: The panicle length and number 

of filled grains and unfilled grains are recorded from 40 primary panicles in each plot.   

c. 1000 grain weight: Weight of 1000 grains is weighed and recorded in 10 samples 

from each plot. 

d. Yield Attributes on Economic Yield: Number of panicles/m2, number of 

grains/panicle, per cent of ripened grains and weight of 1000 grains are called as yield 

attributes on economic yield.   

e. Yield component analysis: The grain yield can be divided into several components.  

The equation to estimate the grain yield is.  

 

   Y = N x W x F x 10-5  

 

  Where, Y = grain yield (t/ha) 

   N = Spikelet numbers/m2

   W = 1000 grain weight and 

   F = Filled spikelets (%) 

 

Relative Importance of yield components 

 A study on the relative importance of each yield component for the grain yield 

computed by means of correlation revealed that the combined yield components 

accounted for 81% of the yield variation, number of spikelets/m2 alone explained 60% 

of the variation and filled spikelet per cent and grain weight together accounted for 

21% (Table 1).   

 If the contribution of all the yield components were taken as 100, which would have 

been true, had there been no error in measurement, the contribution of number of 

spiklets/m2 would have been 74% and the combined contribution of filled spikelets 

per cent and grain weight would have been 26%. 



Table 1. Contribution of each yield component to grain yield 

 

Yield components 
Contribution to total 

variation in yield (%) 

1. Spikelet number/m2 60.2 

2. Filled spikelet (%) and 1000 grain weight (g) 21.2 

3. Spikelet number/m2 and filled spikelet 75.7 

4. Spikelet number/m2 and 1000 grain weight (g) 78.5 

5. Spikelet number/m2 and filled spikelets and filled spikelets (%) 

and 1000 grain weight (g) 

81.4 

 

 Clearly, spikelet number/m2 was the most important component limiting the yield.  

Spikelet number per unit land area is affected by 

• Cultural practices – spacing, no. of seedlings/hill and nitrogen application  

• Growth characteristics – tillering (seedling emergence) 

• Climatic conditions- solar radiation and temperature  

 

 Under subnormal cultural practices, the spikelet number per unit land area can be  

increased by increasing the plant density and nitrogen application.   

 A higher plant density is required for low tillering, early maturing varieties and low 

nitrogen levels.   

 Rice is most sensitive to high temperatures at heading and next most sensitive at about    

9 days before heading.   

 One or two hours of higher temperature at anthesis leads to sterility.  High 

temperature before or after anthesis has less effect on sterility.   

 There is a good correlation between number of spikelet/m2 and total nitrogen uptake 

at heading:  as the amount of nitrogen absorbed by the crop increased, the number of 

spikelets/m2 increased.   

 Nitrogen fertilization affects sterility caused by low temperatures at the reduction 

division stage.   

 When temperatures are above or far below the critical, nitrogen supply has little effect 

on sterility.   

 At moderately low temperatures (16 oC), however, the percentage of sterility 

increases with an increasing nitrogen supply.   



 The adverse effects of high nitrogen under low temperatures during the reproductive 

stage can be alleviated by increasing the amount of phosphate applied.   

 

Filled Spikelet Percentage 

 Factors such as weather, soil, fertilizer application and incidence of diseases and 

insects affect filled-spikelet or sterility percentages.  

 Sterility percentage refers to the percentage of unfertilised spikelets plus the 

percentage of partially filled spikelets.  

 About 9% was the average sterility percentage.  Crops under shade during ripening 

had a low percentage of filled spikelets because of increased numbers of partially 

filled spikelets.  Some varieties may have lower filled spikelet percentages at high 

levels of nitrogen. 

 At high levels of nitrogen, lodging or culm bending decreased filled spikelet 

percentage.  Lodging reduces the cross sectional area of vascular bundles and disturbs 

the movement of assimilates and absorbed nutrients via the roots.   

 It also disturbs the leaf display and increases shading.  The percentage of filled 

spikelets often decreases as the number of spikelets/m2 increases.   

 When solar radiation is low, the source activity may be insufficient to produce enough 

carbohydrates to support the growth of all the spikelets.  As a result, the number of 

unfilled spikelets may increase.  

 Air temperatures below 20 oC may cause high percentages of sterility if they persist 

for more than a few days during booting or heading.  High temperature shortens the 

grain filling period.   

 Persistent cloudy weather will be more detrimental to grain filling under high 

temperature because of a shorter ripening period.  Temperature higher than 35 oC at 

anthesis may cause high percentage of sterility.   

 Strong winds can cause sterility at flowering by desiccating the plant, impair grain 

growth by causing mechanical damage to the grain surface and cause the crop to 

lodge.  A hot air frequently causes white head, particularly when it occurs during 

panicle exertion.  

 In the coastal areas, strong winds from the coast often contain broken water and cause 

sterility. High salinity in the soil causes a high percentage of sterility.   

 Drought at flowering often causes high percentages of sterility in rainfed lowland and 

upland rice.  

 



Ways to Increase the Yield  

Shallow Planting:  

 This method enhances greater number of tillers.  The growing point comes to the 

ground surface under shallow planting and the number of tiller is increased.  In shallow 

transplanting, seedlings can easily absorb nutrients and consequently the number of tillers 

increases.  

 

Prevention of root damage after transplanting 

 Apply 1 kg of gypsum or DAP/cent of nursery one or two days prior to pulling out of 

seedlings to avoid root damage.  The optimum water temperature, low air temperature, 

windless cloudy and rainy conditions favour rooting.  During tillering stage, 35 oC in the day 

time and 15 oC in the night seem to be nearly optimum for increasing the number of tillers.  

Normal spacing of transplanted hills increase the number of panicles per unit area.  However 

spacing varies with duration of the variety.   

 

Suppressing non-bearing and weak tillers:  It can be achieved by complete draining of the 

surface water just after time of the final emergence of bearing tillers, to the extent that cracks 

will appear on the surface. 

 

Steps to increase the number of panicles     

• Healthy seedlings should be short an thick in nature, which make the plant to develop 

more roots.   

• An optimum spacing should be adopted 

• To increase the number of panicles, the vegetative growth period (from transplanting 

to the panicle initiation) should coincide or start with low temperature, which favours 

lengthening of vegetative growth period of varieties irrespective of duration. 

• Adequate basal fertilizers 

• For increasing the number of tillers a nitrogenous top dressing needs to be given only 

during the early growth stage i.e. within 20 days after transplanting.  

 

Steps to increase the number of grains/panicle 

• Controlling the development of an excessive number of panicles. 

• Raising strong and large tillers by the time of neck node differentiation. 

 



 The number of differentiated spikelets (grains) is mainly determined by the amount of 

assimilated products for 10 days from the neck node differentiation to the initial stage of 

spikelet differentiation. 

   Hence, careful management practices such as adequate water supply, free from 

insects and diseases and other favourable conditions up to the time of neck-node 

differentiation have to be followed.   

 For increasing the number of differentiated spikelets, the most important condition is 

to nourish the plant well in the 7th day to 10th day period from neck node differentiation 

stage to the spikelet differentiation stage.  

 The neck node differentiation stage generally occurs 7 to 10 days earlier than the 

spikelet differentiation stage (panicle formation stage).  

 Top dressing with N fertilizer is essential at spikelet differentiation stage than that 

applied at the neck node differentiation, which occurs before maximum tillering stage in 

many cases.  

  If neck node differentiation stage occurs after maximum tillering stage, then it is 

better to apply nitrogenous fertilizer at the neck node differentiation stage itself to 

increase the number of spikelets.  

  For top dressing at the neck node differentiation stage, potassium fertilizers can be 

effectively used along with N fertilizes in sandy soils with low fertility.  

 The percentage of degenerated spikelets will be of more than 30% in an ordinary 

crop.  This is due to nutrient deficiency in the period of reduction division.  

  Hence, top dressing just before the reduction division stage for decreasing the 

number of degenerated spikelets and increasing the number of grains per panicle is most 

important. 

 

Steps to increase the percentage of ripened grain 

 

• Encouraging early seasonal cultivation. 

• Prevent the production of excessive number of spikelets: 

• Top dressing at the time of neck node differentiation stage is apt to make the plant 

increase the number of grains excessively and to reduce the percentage of ripened 

grains.  

• Top dressing just before reduction division i.e., 7 days before heading does not 

increase the number of grains, but increase the number of  ripened grains, making the 

percentage number of ripened grains as well as the yield is increased. 



• Make the rice plant reaches it’s heading time in a healthy physical conditions.  

• Ripening period of the variety must coincide with sunniest season. 

• Top dressing with N fertilizer at full heading stage. 

• Promote the kernels development by making the abortive kernels develop fully and 

increasing the percentage of ripened grain. 

• Reduce damage caused by disease and insect pests and after heading. 

• The heading and flowering stage of rice should not coincide with peak period rainfall 

and wind to prevent the plant from lodging. 

 

Steps to increase the weight of grains   

When a quick acting fertilizer such as ammonium sulphate is used, the top dressing 

just before the initial stage of reduction division (panicle initiation) (7 days before the 

heading) enables the plant to enlarge the hull size.  The kernel ripening period should 

coincide with the sunniest season in each location.  The kernels develop better on clear day 

than on a cloudy day, and much better during the day time on a clear day than during night, 

and further they develop most remarkably at the time between 12 and 4 “O” clock on a clear 

day.  The rate of translocation decreases markedly when temperature goes below 20oC. 

 

Rogueing and Flowering Index Study 

1. Rogueing:  

 

 Rogue is a plant of the same crop but with different varietal character and these plants 

have to be removed to maintain the varietal purity.  The rogueing at pre-flowering or at 

flowering stage and at maturity stage is purely based on the varietal characters.  

 

2. Flowering Index  

 There are two stages in flowering.  The first stage is the flowering of the main shoot 

and second stage is general flowering of the side shoots.  The flowering of the main shoot is 

often hastened by transplanting and more so by delayed transplanting.  Side shoot takes its 

own time to flower.  When young seedlings planted flowering starts early but the period is 

protracted.  If aged seedlings are transplanted, flowering is delayed but synchronous.  If 

flowering is not uniform due to various reasons like age of seedlings, application of N at 

basal and duration of the varieties, a slighter dose of N can be applied to get uniform 

flowering.  The progress of flowering can be indexed as following. 

 



Calendar date Count no. No. of shoots in 5 plants 

at random at each count 

No. of 

panicle 

emerged 

Ration of col. 4 

to col. 3 

(1) (2) (3) (4)  

5th Nov. 1 40 4 0.100 

8th Nov. 2 38 9 0.236 

11th Nov. 3 42 14 0.333 

14th Nov. 4 42 32 0.780 

17th Nov.  5 40 38 0.950 

  Mean of flowering index                 0.480 

   

 
  

 



Post harvest management practices 
Processing 

Parboiled rice: is produced by process of soaking, pressure steaming and drying prior to 

milling. This helps the grain to absorb most of the vital nutrients from the husk. 

• Parboiling rice drives nutrients, especially thiamine, from the bran into the 

grain, so that parboiled white rice is 80% nutritionally similar to brown rice. 

• The starches in parboiled rice become gelatinized, making it harder and 

glassier than other rice. Parboiled rice takes less time to cook, and the cooked 

rice is firmer and less sticky. 

 
Plate 1. Parboiled rice 

Parboiling is a hydrothermal treatment of paddy. Parboiled rice is "par"-tially 

"boiled" (i.e. partially cooked rice). In other words parboiling means precooking of rice 

within the husk. Paddy is first hydrated, then heated to cook the rice and finally dried.  

• Cleanin               

• Soaking  

• Steaming  

• Drying  

• Milling  

• Grading  

• Sorting  

In general, three major steps in parboiling i.e., soaking, steaming and drying have a great 

influence on the final characteristics and quality of the parboiled rice. 



Parboiling method 

1. Raw rice (paddy) 

 

2. The vitamins and minerals in the outside husk. 

 

3. In a vacuum the rice loses all the air contained in it. In the following warm water bath 
the nutrients start to become soluble and move out of the husk. 

 

4. To move the nutrients out of the husk, but inside of the rice, the hot steam and air 
pressure is used (other way the nutrients would just get washed out into the water). 



 
 

Parboiled rice vs boiled rice? 

 Both are same. Boiled or Parboiled. Both the process is same. Once the harvesting 

is over, the grain with the husk is brought to the Rice Mill. Rice grains were dumped in a 

big cement slots and fill water. Then the slot is set to boil (electric) until the husk splits 

into two. After that, it is spread on the floor to get dried. Then they are processed in a 

machine which separates the husk / skin from the rice. Then the rice is sent to another 

machine for polishing. This is what is called parboiled / boiled rice. 

 

TABLE 1 - Effect of parboiling method on thiamine content and protein

Number 
of 
Samples

Degree of 
milling (%)

Thiamine (µg/g) Protein (%)Treatment

  
  Raw Treated Raw  

brown

Treated 

brown

Raw 

milled

Treated  

milled

Raw  

milled

Treated 

milled
Modified 
traditional(hot 
soak) 

2 11.0 10.6 3.2 2.5 0.4 1.9 8.3 7.3 

Lab. 
Method(hot 
soak) 121°C 
10 min 

2 11.6 12.0 3.8 3.2 0.6 2.9 9.0 8.6 

US 
commercial 
parboiling 

3 12.2 12.6 3.9 2.8 0.5 2.1 6.6 6.2 

Heated-sand 
drying 

2 10.5 10.2 3.7 3.6 0.6 1.8 8.2 7.8 



 
LSD (%)   0.8     0.3   0.5   0.9 

TABLE 2 - Nutritional properties of two milled rice, raw and parboiled

Rice type Crude  

protein

(%NX6.25)

Lysine  

(g/16 8 N)

Balance data in five growing rats

      True 

digestibility 

(% of N 

intake)

Biological 

value 

(% of digested 
N)

Net protein  

utilization

(% of N 

intake)

Digestible  

Energy (% of

intake)

IR480-5-9b  

Raw 

11.2 3.4 100.4 66.8 67.1 97.0 

Parboiled 10 min 10.4 3.6 94.7 70.4 66.7   
IR8 c  

Rawd 

7.7 3.6 96.2 73.1 70.3 96.6 

Parboiled 20 min 7.2 3.7 89.7 78.1 70.0 95.2 
Parboiled 60 min 7.4 3.5 88.6 79.5 70.4 94.7 
LSD (5%)b 0.2 0.2 0.9 1.1 1.4 0.5 

a Parboiling done at 121°C, properties at 14% moisture content,  
b Eggum, Resumcci6n & Juliano, 1977.  
c Eggum et al., 1984.  
d Eggum & Juliano, 1973; Eggum, Alabata & Juliano, 1981. 

Storage 

 After-harvest ripening during storage is accompanied by a higher yield of total 

and head milled rice. 

 Stored rice expands more in volume and yields more flaky cooked rice with less 

dissolved solids in the cooking water than freshly harvested rice.  

 The exact mechanism of storage changes is not fully understood, but such 

changes occur in all starchy foods. In rice they occur mainly above 15°C.  

 The rice grain is very hygroscopic because of its starch content and equilibrates 

with the ambient relative humidity.  



 The safe storage moisture content is generally considered to be 14 percent in the 

tropics. Storage pests (insects and micro-organisms) and rodents cause losses in 

both quantity and quality of the grains. Gross composition is not affected by 

storage, but vitamin content decreases progressively. 

 Dehulling with rubber rollers minimizes bruising of the brown rice surface and 

improves the shelf-life of the dehulled grain. 

Common Storage Pests of Rice 

A. Insects 

Insects in stored rice can be classified into four groups according to their feeding habits 

namely internal feeders, external feeders and scavengers. 

1. Internal Feeders 

These are insects whose larvae feed entirely within the kernels of the grain. These include 

rice weevil, angoumois grain moth and lesser grain borer. 

 

 

 

1) Rice Weevil : Sitophilos oryzae (Linnaeus) 

                         

Optimum conditions: 

• Temperature: 28°C 

• Relative humidity: 70% 



• Number of eggs:150 

• Life cycle: 35 days 

Damage: 

• Adults and larvae feed on a wide variety of grains.  

• Female deposits a single egg in the grain by boring a hole inside.  

• The egg stays in the grain until it becomes an adult thus making the grain 

completely damaged. 

2) Angoumois Grain Moth: Sitatroga cerealella (Olivier) 

 

 

                                          

 

 

 

• Eggs are laid on or near grain.  

• The white larvae bore into the kernels of the grain and feed on the inside.  

• When mature, the larvae eat its way to the outer portion of the grain, leaving only 

a thin layer of the outer seed coat intact. Pupation takes place just under the seed 

coat.  

• When the adult emerges from the grain, it pushes aside the thin layer of seed coat 

leaving a small trap door covering its exit point from the kernel.  

• They infest only the surface layer of bulk-stored grain, adults are unable to 

penetrate deeply. 

3) Lesser Grain Borer : Rhyzopertha dominica (Fabricus) 



                                                

Optimum conditions:  

• Temperature: 34°C 

• Relative humidity: 60-70%  

• No of eggs: 300–500  

• Life cycle: 20-84 days 

 

Damage: 

The eggs are laid in the grain mass and larvae may enter the kernels and develop within 

or, they may feed externally in the flour-like dust that accumulates from the feeding of 

the adults and their fellow larvae. 

 2. External Feeders 

 External feeders are insects that feed from the outside of the grain even though they may 

chew through the outer coat and devour the inside. 

 

1) Cigarette or Tobacco Beetle: Lasioderma serricorne (Fabricius) 



                                       

 Life cycle: 6 to 8 weeks 

Damage:  

Feeds on books, flax tow, cottonseed meal, rice, ginger, pepper, dried fish, crude drugs, 

seeds, pyrethrum powder, and dried plants. 

 

 

 

1) Flat Grain Beetle :Cryptolestes pusillus (Schonherr)  

                                         

The female places her eggs loosely in the grain mass. The larvae and adults are able to 

penetrate the seed coat of the undamaged grain. 

3. Scavengers 

Scavengers feed on the grain only after the seed coat has been broken either mechanically 

or by some other insect. 



1) Saw-toothed Grain Beetle : Oryzaephilus surinamensis (Linnaeus) 

                                          

Optimum Conditions:  

• Temperature 30-35°C 

• Relative humidity: 70-90% 

• Number of eggs: 150 

• Life cycle 20 days 

Damage: 

Eggs are usually laid, either singly or in small masses, in a crevice in the food supply but 

in items like flour, they are laid freely. 

Management of storage insects 

The management of stored grain pests should be done in a sequential and integrated 

manner. An effective pest control system involves  

Harvesting, drying and storage 

• Grain must be dried to at least 14% moisture (wet basis) and seed grain should be 

dried to12% moisture before storage.  

• Harvesting and threshing at the correct stage of maturity (20-25% moisture 

content)  

• When sun drying, the grain should be spread in thin layers, 2-5cm, and turned 

every 1-2 hours. When sun-drying seed, the grain should be turned more often 

and not exposed to temperatures above 42oC.  

• New grain should not be stored near older grain unless all insects have been 

eliminated from the older grain 



• Grain stores must have a damp proof floor and have waterproof walls and roof. It 

is preferable to be able to seal the storage so fumigation is possible should the 

need arise. Sealing the storage also helps exclude rodents and birds.  

• Where grain is to be stored in bags, the bags should be stacked on pallets at least 

50cm away from the walls. 

•  Hermetic storage systems have proved to be an effective means of storing grain. 

By having a sealed atmosphere the insects utilize the O2, expire CO2 and 

eventually die through suffocation and dehydration. This will occur within 5-10 

days depending on the level of insect infestation. Other benefits of a hermetic 

system are that the moisture content of the grain and storage environment remains 

constant, and the sealed system reduces the chance of damage by rodents and 

bird. 

Disinfesting the storage system 

• Storage containers, structures, bags and equipment can be treated with: 

              Malathion (50EC) at 5ml/20l of water @20ml/m2

              Fenitrothion (50EC) at 5ml/l water @20ml/m2

             Deltamethrin (2.5% WP) at 1.5g/l water @20ml/m2

• If thorough cleaning of containers is not possible, the containers may need to be 

sealed and fumigated with phosphine.  

Controlling infestations within the grain 

• The first step in controlling any infestation is to determine the level of infestation 

and then select an appropriate method for control.  

• All storage should be checked, preferably every fortnight, and at least monthly. 

• Random samples need to taken from all grain and tested for infestation.  

• If there are more than 4 insects per kg some form of treatment is required.  

• A simple rule of thumb for the number of bags to be sampled is to use the square 

root of the lot size. For example if there are 100 bags in the lot, samples should be 

taken from 10 bags. 

Grain treatments  

 



• Malathion is a widely used chemical and is toxic to insects if it comes into direct 

contact with the pest.  

• It is considered one of the safest organophosphate insecticides as it is not highly 

toxic to humans or pets, and breaks down fast under tropical conditions. It will not 

penetrate piles of grain.  

• Although it is not usually recommended, it is still legal to treat grain with 

Malathion at 8 parts per million concentrations.  

• As a grain treatment Malathion is applied at the time grain is stored. 

•  Treated grain should not be sold for at least 7 days nor eaten within 60 days of 

treatment.  

 

Fumigation 

 

Fumigants are effective against storage pests because as gases they can reach the pests in 

the most remote hiding place. The range of safe fumigant chemicals that can be used is 

now restricted to phosphine and carbon dioxide. 

Phosphine fumigation 

• Phosphine fumigation is undertaken using tablets and pellets. These tablets and 

pellets release phosphine gas when they come into contact with humid air. 

• Phosphine is toxic to all insects. When insects are exposed to fumigation in a 

sealed environment all stages of development from the eggs, larvae, pupae to 

adults are killed.  

• Care must be taken when using phosphine as a gas as it is very toxic to humans. 

• Fumigation must take place in an enclosure that can be tightly sealed. Once the 

exposure time is ended, the grain must be aerated and the bin checked for residual 

phosphine gas before entry.  

Table 1: Minimum Exposure times at 60% Relative Humidity 

Temperature (oC) Tablets (days) Pellets (days) 

Under 5 No fumigation No fumigation 

5-10 10 8 

11-15 5 4 

16-25 4 3 



Over 25 3 3 

Example:  at 25oC, the minimum exposure time for tablets and/or pellets is 3 days 

Carbon dioxide fumigation 

• With carbon dioxide fumigation, much of the oxygen in the storage bin is 

replaced by carbon dioxide that suffocates, dehydrates and also produces toxic 

chemicals in the blood of the insects.   

• To be effective, elevated carbon dioxide levels must be maintained until all 

insects die.  

• The required exposure time depends on the percentage of carbon dioxide and the 

temperature of the grain. The cost of CO2 fumigation is high. 

 

 

Table 2: Guidelines for Carbon Dioxide Application 

Grain Temperature (oC) Minimum CO2 Levels 

(%) 

Days for control 

25-30 80 8.5 

25-30 60 11 

25-30 40 17 

25-30 20 Weeks to months 

Physical conditions 

Temperature 

o The ideal temperature for stored product insect growth is 25-30oC.  

o Aerating the grain immediately after harvest so the grain is cooled will 

significantly reduce insect infestation.  

o At 15oC the insects stop laying eggs and development stops. At lower 

temperatures insects will die. 

o High temperatures will also kill all stages of insects (eggs, pupae, larvae and 

adult) if exposed for a sufficient period of time.  

o Generally insects need to be exposed to temperatures of 50-55oC for at least 15 

minutes. 



Diatomaceous earth 

Control of some insects (e.g. rusty grain beetle) can be achieved by using a non-toxic 

dust made from prehistoric diatoms. When the insect comes in contact with this dust, the 

waxy covering on the exoskeleton is absorbed, leaving them prone to dehydration and 

death. The product is applied as the grain is loaded into the bin and is most effective 

when applied to dry grain at harvest. Control can take up to 5-6 weeks. 

Fungi in stored rice 

Contamination of seed and grain with fungal organisms may result in poor germination, 

seedling vigor or grain quality. The most common storage fungi are species of 

Aspergillus and Penicillium. Contamination occurs through small quantities of spores 

contaminating the grain as it is going into storage from the harvest, in handling and 

storage equipment or from spores already in the storage structures. Under high 

temperatures and moisture this small amount of inoculum can increase rapidly. The 

development of fungi is influenced by the:  

• Moisture content of the stored grain 

• Temperature 

• Condition of the grain going into storage 

• Length of time the is grain stored and 

• Amount of insect and mite activity in the grain.  

Fungi cause two distinct problems in storage grains. These are grain spoilage from fungal 

growth or molds and the production of poisonous mycotoxins. Grain spoilage causes poor 

germination, loss of weight, loss of nutritive value, poor milling quality and deterioration 

in flavor and color of the rice.  

Management Options 

Safe Storage Conditions  

Grain damage by fungi will be reduced when grain and seed is:  

1. Stored at moisture contents below 13-14%. It is important to be aware that there is 

variation in moisture content through a grain mass and fungi will grow where 

moisture is suitable and not according to the average moisture content of the grain 

stack 



2. Stored at temperatures below 20oC and above 40ooC.  

3. Not cracked and broken kernels or contain large amount of foreign material - 

broken or cracked kernels are more likely to be contaminated going into storage 

and more likely to be invaded once they are in storage than whole kernels.  

4. Free from fungi coming into store. Grains moderately invaded by storage fungi 

develop damage at lower moisture content, at a lower temperature and in a shorter 

time period than grain free or almost free of storage fungi.  

5. Stored for a shorter period. Grain that is to be stored for only a few weeks before 

processing can be stored safely with a higher moisture content and more extensive 

invasion by storage fungi and can be kept at a higher temperature than grain that 

is to be stored for months or years.  

6. Free from insect and mites. Insects and mites can carry fungal spores on their 

bodies thus introducing storage fungi into the grain mass. Insect activity in a grain 

mass leads to an increase in both the temperature and moisture content of the 

grain surrounding the insect infestation. In these 'hot spots' conditions may be 

favorable for mold growth.  

Grain treatment 

• Infected seeds can be treated by either physical or chemical treatments, or a 

combination of both methods.  

• Seed borne bacteria can be treated by dry heat at 65oC for 6 days or dipping in hot 

water treatment at 52-55oC.  

• Seeds can also be treatment with fungicides such as Dithane M-45 and Benlate at 

the rate of 3 grams kg-1.  

• The most effective method of treating mycotoxin problems is avoidance. This is 

possible by drying the grain to safe moisture content before storage, reducing 

physical damage to the grain during harvesting and storage and ensuring clean, 

dry insect-proof storage conditions. 

Minimize Damage  

Little can be done to prevent or reduce the invasion of crops in the field by fungi. 

However, the following recommendations should help prevent storage fungi problems or 

minimize damage from storage fungi in stored grains.  

1. Harvest as soon as the moisture content allows for minimum grain damage.  



2. Adjust the harvesting equipment for minimum kernel or seed damage and 

maximum cleaning.  

3. Clean all grain harvesting and handling equipment thoroughly before beginning to 

harvest. Clean bins or storage facilities thoroughly to remove dirt, dust and other 

foreign material, crop debris, chaff and grain debris.  

4. Clean grain going into storage to remove lightweight and broken kernels or seeds 

as well as foreign material and fines.  

5. Moisture content is by far the most important factor affecting the growth of fungi 

in stored grain. After harvest, grain should be dried to safe moisture contents as 

quickly as possible.  

6. Aerate grain to safe and equalized temperatures through the grain mass.  

7. Protect grain from insect and mite damage.  

8. Check stored grain on a regular basis and aerate as needed to maintain low 

moisture and proper temperature.  

Rodents in storage 

Rats have been estimated to damage more than 1% of the world cereal crops and, in 

developing countries, estimates of 3-5% have commonly been reported. There are around 

50 diseases which can be transferred to humans by rodents, including typhoid, 

paratyphoid, and scabies. In addition, rodents may be vectors of a large number of 

diseases affecting domestic animals. As rodents prefer food rich in proteins and vitamins 

and feed mainly on the embryo, they cause particular damage to the nutritional value and 

germination ability of seeds. 

The three most important rodent species are: 

• Black rat or House rat (Rattus rattus)  

• Norway rat or Common rat (Rattus norvegicus)  

• House mouse (Mus musculus)  

There are also a number of species that are of great importance in specific regions: 

• Multi-mammate rat (Mastomys natalensis) in Africa and the Middle East;  

• Bandicoot rat (Bandicota bengalensis) in Southern and South East Asia;  

• Pacific rat (Rattus exulans) in South East Asia, also occurring in Southern Asia  



Their teeth characterize rodents. They have a pair of incisor teeth in the upper and lower 

jaws. The incisors are curved inwards and have an extremely hard anterior coating. The 

softer inside layer is worn down much more rapidly than the hard, outer layer. This 

means that the teeth are continually kept sharp, enabling them to damage even materials 

such as masonry and electric cables. The incisors do not stop growing. This means that 

the animals are forced to gnaw steadily in order to wear them down. Rats and mice cause 

losses in a number of ways. 

1. Feeding on stored produce 

Rats consume about 25 gm of food per day and mice eat approximately 3-4 gm per day.  

Besides eating stored produce, rodents contaminate a lot of the stored produce with urine, 

feces, hair and pathogenic agents. As it is extremely difficult to remove contamination, 

infested batches often have to be declared unfit for human consumption. 

2. Damage to material and equipment  

(e.g. tarpaulins, bags, pallets, sprayers) and to the store itself (cables, doors). 

These often lead to subsequent damage: 

• Produce leaking out of damaged bags or storage containers  

• Bag stacks collapsing due to damage to the lower layers  

• Short circuits leading to sparks or fire from cables being chewed  

• Silos and warehouses may subside or even collapse as a result of being 

undermined  

• Drainage canals around a store may be damaged.  

Signs of rodent infestation 

When there are signs of rodent infestation, it is necessary to conduct a thorough 

investigation of the store, its immediate surrounding area and neighboring land. There are 

a large number of clear signs of rodent infestation: 

1. Live animals: Rodents are mainly active at night. If animals are nonetheless seen 

during the daytime, this is a sign of an already advanced stage of infestation. 

2. Droppings: The shape, size and appearance of droppings can provide information 

as to the species of rodent and the degree of infestation. The droppings of Norway 

rats are around 20mm in length and are found along their runs. The droppings of 

Black rats are around 15mm long and are shaped like a banana. Mouse droppings 

are between 3 and 8mm in length and irregular in shape. Droppings are soft and 



shiny when fresh, becoming crumbly and matt black or gray in color after 2 - 3 

days. 

3. Runs and tracks:  Runs, such as those of Norway rats, are to be found along the 

foot of walls, fences or across rubble. They virtually never cross open areas of 

land, but always pass through overgrown territory, often being concealed by long 

grass. Runs inside buildings can be recognized by the fact that they are free of 

dust. The animal’s fur coming into contact with the wall leaves dark, greasy 

stains. Even Black rats, which do not have any fixed runs, can leave similar 

greasy stains at points which they pass regularly, e.g. when climbing over roof 

beams. 

4. Footprints and tail marks:  Rats and mice leave footprints and tail marks in the 

dust. If you suspect there might be rodent infestation, scatter some sort of powder 

(talcum powder or flour) on the door at several places in the store and later check 

for traces. The size of the back feet serves as an indication of the species of 

rodent: 

• Back feet larger than 30mm: Black rat, Norway rat, Bandicoot rat.  

• Back feet smaller than 30mm: House mouse, Multi-mammate rat, and Pacific rat.  

5. Tell-tale damage:  Rats leave relatively large fragments of grain they have nibbled 

at (gnaw marks). They generally only eat the embryo of maize. Sharp and small 

leftovers are typical for mice. Damaged sacks where grain is spilled and scattered 

can be a further sign of rodent attack. Small heaps of grain beneath bag stacks are 

a clear sign. These should be checked for using a torch on regular controls. 

Attention should be paid to damaged doors, cables and other material. 

6. Burrows and nests: Depending on their habits, rodents either build nests inside the 

store in corners as well as in the roof area or in burrows outside the store. Rat 

holes have a diameter of between 6 and 8cm, whereas mice holes are around 2cm 

in diameter. These holes can be found particularly in overgrown areas or close to 

the foundations of a store. 

7. Urine: Urine traces are fluorescent in ultraviolet light. Where available, ultraviolet 

lamps can be used to look for traces of urine. 

Preventive measures 

The most essential factors for the occurrence of rodents are: 

• Sufficient supplies of food  



• Protected places in which to build burrows and nests  

• Hiding places  

• Access to produce  

Good store management and preventive measures taken as part of an integrated control 

program can help to deal with these factors. 

Storage Hygiene and Technical Measures 

• Keep the store absolutely clean! Remove any spilt grain immediately as it attracts 

rodents!  

• Store bags in tidy stacks set up on pallets, ensuring that there is a space of Im all 

round the stack!  

• Store any empty or old bags and fumigation sheets on pallets, and if possible in 

separate stores!  

• Keep the store free of rubbish in order not to provide the animals with any places 

to hide or nest! Bum or bury it!  

• Keeps the area surrounding the store free of tall weeds so as not to give the 

animals any cover! They have an aversion to crossing open spaces.  

• Keep the area in the vicinity of the store free of any stagnant water and ensure that 

rainwater is drained away, as it can be used as source of drinking water.  

Keeping Rodents Out 

The requirements of preventive rodent control must be taken into account whenever new 

stores are being built. Particular attention should be paid to doors, ventilation openings, 

brickwork and the junctions between the roof and the walls. Repair any damage to the 

store immediately! This applies especially to the doors. 

Source: IRRI 



Economics and marketing 

 
Export and Import   

 Export and Import   

 

 Inter-state movement  

 

 India's country-wise export. 

 

 Major export markets  

 

 Agricultural Export Zones for Basmati rice: 

 

Major export markets of Indian rice in the world. 

Type of rice Countries where exported 

Basmati rice Saudi Arabia, Kuwait, UK, USA, Belgium, Canada, 

France, Germany, Netherlands, Italy, Oman, Qatar 

etc. 

Parboiled Rice Saudi   Arabia,   Russia,   Bangladesh,   Egypt   

ARP,   Singapore, Sri Lanka, United Arab Emits, 

Yemen Republic, Malaysia,  Maldives, Oman etc. 

Non Basmati 

(Excluding Parboiled) 

Bangladesh, Indonesia, Malaysia, Singapore, South 

Africa, Philippines and USA etc. 

Paddy 

(Rice in the husk) 

Australia, Germany, Sri Lanka, Myanmar, 

Malaysia, South Africa, Saudi Arabia. 

Brown Rice (Husked) Australia, Germany, Sri Lanka, Japan, South 

Africa, Saudi Arabia, USA. 

Broken Rice Ethiopia,  France,  Kuwait,  Malaysia,  Oman,  

South  Africa,  Saudi Arabia, Singapore, UAE, 

USA. 



 

 

Agricultural Export Zones for Basmati rice in the country. 

 

Name of zone Districts covered 

1.Punjab Nawansahar 

2.Uttaranchal Udham Sing Nagar, Dehradun, Haridwar and 

Nainital 

3.Uttar Pradesh J.B.Phulanagar,  Saharanpur,  Mujjafur  Nagar,  

Meerut,  Bulandsahar 

and Gaziabad. 

 

The benefits of setting up of such zones are as follows: 

 Strengthening of backward linkages with a market oriented approach. 

 Product acceptability and its competitiveness abroad as well as in the domestic 

markets. 

 Value addition to basic agricultural produce. 

 Cut down the cost of production through economy of scale. 

 Better price for agricultural produce. 

 Improvement in product quality and packaging. 

 Promotion of trade related research and development. 

 Increase in employment opportunities. 

 

Export procedure: 

 Registration with RBI and obtain RBI code number. {Apply in prescribed form 

(CNX) to obtain registration No. from RBI and the number is to be quoted on all 

export papers}. 

 Importer – Exporter code (IEC) number to be obtained from Director General of 

Foreign 

 Trade (DGFT). 



 Register with Agricultural and Processed Food Products Export Development 

Authority (APEDA) to obtain registration cum membership certificate.  This is 

required to obtain permissible benefits from the Government. 

 For  Basmati  rice  export  RCAC  (Registration  Cum  Allocation  Certificate)  is  

issued  by APEDA. (Non-Basmati rice can be freely exported; no RCAC is 

required, only exporter has to register with APEDA). 

 For RCAC, exporter will be required to submit the export details and contract 

along with fee. 

 RCAC  is  valid  for  3  months,  after  that  revalidation  is  required.  RCAC  is  a  

statutory document and no duplicates can be issued after the misplacement of the 

original one. 

 Exporter then procures their export orders. 

 Quality of the produce is to be assessed by the inspecting agency and a certificate 

is issued to this effect. 

 Produce is then shifted to port. 

 Obtain marine insurance cover from any insurance company. 

 Contact clearing and forwarding (C. & F.) agent for sorting the produce in 

godowns and to get the shipping bill for allowing shipment by the Custom 

Authority. 

 Shipping bill is submitted by C. & F. Agent to custom house for verification and 

verified shipping bill is given to the shed superintendent to obtain carting order 

for export. 

 The C. & F. Agent presents shipping bill to preventive officer for loading into 

ship. 

 After   loading   into   ship,   a   mate’s   receipt   is   issued   by   captain   of   ship   

to   the superintendent of the port, who calculates port charges and collects the 

same from the C. & F. Agent. 

 After the payment, C. & F. Agent takes mate’s receipt and requests port authority 

to prepare bill of lading to the respective exporter. 

 Then C. & F. Agent sends the bill of lading to the respective exporter. 



 After receiving the documents, exporter obtains a certificate of origin from 

chamber of commerce, stating that the goods are of Indian origin. 

 Importer  is  informed  by  exporter  regarding  date  of  shipment,  name  of  

vessel,  bill  of lading, customer‘s invoice, packing list etc. 

 Exporter submits all documents to his bank for verification and bank verifies the 

papers against original letter of credit. 

 After  verification,  bank  sends  documents  to  foreign  importer  to  enable  him  

to  take delivery of produce. 

 After receiving papers, importer makes payment through bank and sends the GR 

form to RBI, an evidence of realization of export proceeds. 

 Exporter now applies for various benefits from duty drawback schemes. 

 

 



Pledge finance system: 

Micro  level  studies  indicate  that  distress  sale  by  small  farmers  accounts  for  about  

50 percent  of  the  marketable  surplus. The farmers are often compelled to sell their 

produce immediately after harvest, when the prices are low.  To avoid such distress sale, 

Government of India,  promoted  Pledge  Finance  Scheme  through  a  network  of  rural  

godowns  and  negotiable warehouse receipt system. Through this scheme, small and 

marginal farmers can get immediate financial  support  to  meet  their  requirements  and  

retain  the  produce  till  they  get  remunerative price. 

 

Benefits: 

 Increases the retention capacity of the small farmers to avoid distress sale. 

 Minimises  the  farmers’  dependence  on  the  commission  agents  as  the  pledge  

finance provides financial support to them immediately after harvest period. 

 Participation  of  the  farmers,  irrespective  of  their  land  holding,  helps  in  

increasing  the arrivals in market yards throughout the year. 

 Gives a sense of security to the farmers even if their produce is not sold out in the 

market yard immediately. 

 

 

 



    Estimated post-harvest losses of paddy at producers’ level. 

 

Operations Losses (percent to total production) 

1. Transport from field to threshing floor 

2. Threshing 

3. Winnowing 

4. Transport from threshing floor to 

storage 

5. Storage                                                        

6. Total 

0.79 

0.89 

0.48 

0.16 

 

0.40 

2.71 

 

Source - Directorate of Marketing and Inspection, Nagpur 

Grading  

Grading is the process of sorting of a given product according to the grades or classes.  In 

grading  of  paddy,  mainly  thickness  or  length  of  grain  is  considered  and  graded  

accordingly.  

   Grade specifications  

     Under the Agricultural Produce (Grading and Marking) Act 1937, the national 

standards for paddy/rice have been notified.  In this Act, certain varieties including 

Basmati rice have been covered.   Various quality factors, which determine the grades, 

are 

 (a)  foreign matter other than rice   

 (b)  broken  rice   

 (c)  fragments   

 (d)  damaged  grains   

 (e)  weevilled  grains  (f)  chalky  grains  

 (g) 1000 kernel weight and (h) size of grain i.e. length and breadth(L/B ratio). Agmark 

standards for paddy and rice are given below. 

Specification of paddy under Agmark 

(i) Grade Specification (quality) of paddy.  

 



A) General characteristics  : 

Paddy shall:- 

a)  Be the dried mature grains (with husk) of Oryza sativa L 

b)  Have uniform size, shape and colour; 

c) Be hard, clean, wholesome and free from moulds, weevils, obnoxious smell, 

discolouration, admixture of deleterious substances and all other impurities except to the 

extent indicated in 

d)  Be in sound merchantable condition; and  

e)  Not have moisture exceeding 14 percent. 

B) Special characteristics : 

 

Maximum limit of tolerance Grade 

designation Foreign matter 

(% by wt.) 

Admixture 

(% by wt.) 

Damaged, immature, weevilled 

(% by wt.) 

I 1.0 5.0 1.0 

II 2.0 10.0 2.0 

III 4.0 15.0 5.0 

IV 7.0 30.0 10.0 

 

C) Definitions  : 

 

1)  Foreign -It includes dust, stone, lumps of earth, chaff, stem or straw and any other 

matter Impurities In  case  of  admixture  of  other  foodgrains  in  paddy,  0.5  percent  of  

other foodgrains shall be treated as free tolerance and any thing above 0.5 percent shall 

be treated as foreign matter. 

2)  Admixture - Presence of inferior varieties shall be considered as admixture. 

3)  Damaged-  Grains  that  are  internally  damaged  or  discoloured,  damage  and  

discolouration materially  affecting  the  quality. The proportion of damaged grains 

shall not exceed 5.0 percent for grade. 

4)  Immature -Grains that are not properly developed. 



5)  Weevilled  -Grains  that  are  partially  or  wholly  bored or  eaten  by  weevil  or  

other  grain insects. 

2. Grade Specification (quality) of Raw Milled Superfine Rice and Raw Milled fine 

Rice  

Special characteristics  

 

Maximum limit of tolerance Grade designation 

Foreign matter

(% by wt.) 

Admixture

(% by wt.)

Broken 

(% by

wt.) 

 

Damaged and 

discoloured, 

chalky, immature 

and green  

(% by wt.) 

I 0.3 5.0 5.0 0.25 

II 0.7 10.0 10.0 0.50 

III 1.5 15.0 15.0 1.0 

IV 3.0 25.0 30.0 4.0 

 

3. Grade Specification (quality) of Raw Milled Medium Rice 

Special characteristics : 

Maximum limit of tolerance Grade 

designation Foreign 

matter 

(% by wt.) 

Brokens 

(% by 

wt.) 

Admixtue 

(% bywt.) 

Damaged and 

discoloured, chalky, 

immature and green 

(% by wt.) 

I 0.5 10.0 5.0 2.0 

II 1.0 20.0 10.0 3.0 

III 1.5 30.0 15.0 5.0 

IV 3.0 40.0 30.0 9.0 

 



4. Grade Specification (quality) of Raw Milled Common (Coarse) Rice 

Maximum limit of tolerance Grade 

designation Foreign 

matter 

(% by

wt.) 

 

(% by 

wt.) 

Brokens Admixture of red 

grains in white 

(% by wt.) 

Damaged and 

discoloured, 

chalky, immature 

and green 

(% by wt.) 

I 1.0 20.0 5.0 3.0 

II 1.5 30.0 10.0 5.0 

III 2.0 40.0 15.0 7.0 

IV 4.0 50.0 20.0 10.0 

 

5. Grade Specification (quality) of Raw Handpounded Medium Rice  

                                      Maximum limit of tolerance                

Grade 

designation 

Foreign 

matter 

(% by wt.) 

Brokens 

(% by wt.) 

Admixture 

(% by wt.) 

Damaged and 

discoloured, chalky, 

green and immature, (% 

by wt.) 

I 0.5 15.0 6.0 2.0 

II 1.0 25.0 12.0 3.0 

III 1.5 35.0 18.0 5.0 

IV 3.0 50.0 25.0 9.0 

 

6. Grade Specification (quality) of Raw Hand pounded Common (Coarse) Rice 

                                      Maximum limit of tolerance Grade 

designation Foreign 

matter 

(% by wt.) 

Brokens 

(% by wt.) 

Admixture 

(% by wt.) 

Damaged and 

discoloured, chalky, 

green and immature, (% 

by wt.) 



I 1.0 24.0 5.0 3.0 

II 1.5 35.0 10.0 5.0 

III 2.0 44.0 15.0 7.0 

IV 3.0 64.0 25. 10.0 

 

7. Grade Specification (quality) of Parboiled Milled Superfine Rice and Parboiled 

Milled Fine Rice 

Max. limits of tolerance Grade 

designation Foreign matter 

(% by wt.) 

Brokens

(% by

wt.) 

 (% by wt.) 

Admixture Damaged, 

discoloured 

(% by wt.) 

I 0.2 3.0 5.0 0.25 

II 0.5 7.0 10.0 0.50 

III 1.0 12.0 15.0 1.00 

IV 2.0 20.0 25.0 4.0 

 

8. Grade Specification (quality) of Parboiled Milled Medium Rice 

Maximum limits of tolerance Grade 

designation Foreign matter

(% by wt.) 

Brokens

(% by

wt.) 

 (% by wt.)

Admixture Damaged, discoloured 

(% by wt.) 

I 0.3 7.0 2.0 5.0 

II 0.7 15.0 3.0 10.0 

III 1.2 20.0 5.0 15.0 

IV 2.0 30.0 10.0 30.0 

 

 

 

 



9. Grade Specification (quality) of Parboiled Milled Common (Coarse) Rice 

Maximum limit of tolerance                     

Grade 

designation Foreign 

matter 

(% by wt.) 

Brokens

(% by

wt.) 

 

Admixture of red

grain in 

 Damaged and 

white 

(% by wt.) 

discoloured 

(% by wt.) 

I 0.5 10.0 5.0 3.0 

II 1.0 20.0 10.0 5.0 

III 1.5 30.0 15.0 7.0 

IV 3.0 40.0 20.0 10.0 

 

Others 

 Grade Specification (quality) of Parboiled Handpounded Medium Rice 

 Grade Specification (quality) of Parboiled Handpounded Common (Coarse) 

Rice 

 Grade Specification (quality) of Fine Broken Rice 

 Grade Specification (quality) of common Broken Rice 

 Grade Specification (quality) of Basmati raw milled rice (for export only) 

 Grade Specification (quality) of Basmati parboiled rice (for export only) 

 Specifications of Food Corporation of India (FCI) 

General  characters  :  Rice  shall  be  in  sound  merchantable  condition,  sweet,  dry,

clean,wholesome,  of  good  food  value,  uniform  in  colour  and  size  of  grains  and  free 

from  moulds, weevils,   obnoxious   smell,   admixture   of   unwholesome   poisonous

substances,   Argemone mexicana  and  Lathyrus  sativus  (Khesari)  in  any  form,  or 

colouring  agents  and  all  impurities except to the extent in the schedule below.  It shall also

conform to PFA Standard. 

Special characters : Maximum limit (percent) 

Moisture content*** (Raw/Parboiled) =  14.0 



Grade Broken* Foreign 

matter** 

Damaged/Slig

htly damaged

Discoloured

grains 

Chalky

grains 

Red 

grains 

Admixture

of lower

class 

 sked 

grains 

Dehu- 

  Raw Par. Raw/Par. Raw Par. Raw Par. Raw Raw Par. Raw Par. Raw/Par.

Grade 

‘A’ 

25.0 16.0 0.5 2.0 4.0 3.0 5.0 5.0 3.0 3.0 10.0 0 12.0 

Common 25.0 16.0 0.5 2.0 4.0 3.0 5.0 5.0 3.0 3.0 10.0 0 12.0 

 



MARKETING CHANNELS, COSTS AND MARGINS  
The  following  are  the  important  marketing  channels  existing  in  the  marketing  of 

paddy/rice. 

  (i) Private: 

     The major marketing channels identified in the private sector are; 

1)  Producer  Á Miller  Á  Wholesaler  Á  Retailer   Á  Consumer 

2)  Producer  Á  Commission Agent  Á  Miller  Á Wholesaler  Á Retailer       Á 

Consumer 

3)  Producer  Á Itinerant Merchant  Á Miller  Á Wholesaler  Á

 Retailer 

ÁConsumer 

4)  Producer Á  Wholesaler (Paddy) Á  Miller Á Wholesaler(Rice) Á Retailer 

        Á Consumer 

5)  Producer  Á Miller  Á Retailer  Á Consumer 

6)  Producer  Á Miller  Á  Consumer. 

(ii) Institutional: 

It covers the public and co-operative sector agencies.  It plays a very significant role in 

the procurement and distribution of paddy/rice. Food Corporation of India is the main 

agency for  procurement,  buffer  stock  operations  and  distribution  of  rice.The  main  

institutional marketing channel for rice is as under; 

Producer Á Procuring Agency (FCI/State Govt. /Co-operatives) Á 

Miller (FCI/Co-operatives/Private)   Á Distributing Agency (State Govt.) 

Á Fair price/Ration shop Á Consumer 

 

Criteria for selection of channels: 

 

 There are many marketing channels involved in marketing of paddy/rice. The 

following are the criteria for the selection of efficient marketing channels. 

 The channel, which ensures reasonable return to producer, is considered to be 

good or efficient. 

 Transportation cost in that channel. 



 Commission charges and market margins received by the intermediaries, such as 

trader, commission agent, wholesaler and retailer. 

 Financial resources. 

 The shorter channel with minimum market cost should be selected. 

 

 



Marketing constraints: 
 Unstable  price:  Generally,  the  price  of  paddy/rice  goes  down  in  the  post  

harvest period ( 3-4 months immediately after harvest) due to heavy arrivals in the 

market and later shoots up, which results in unstable prices. 

 Spurt  in  production  and  heavy  arrivals:  After  the  introduction  of  high  

yielding varieties of rice, the production has increased manifolds, increasing the 

arrivals in the markets, which results in distress sale after harvest. 

 Lack   of   marketing   information:   Due   to   lack   of   market   information   

regarding prevailing  prices,  arrivals  etc.,  most  of  the  producers  market  the  

paddy/rice  in  the village itself, which deprives them of getting remunerative 

returns. 

 Adoption of grading: Grading of paddy/rice at producers’ level ensures better 

prices to producers and better quality to consumers.  However, most of the 

markets are lagging behind in providing grading service at producers’ level. 

 Inadequate  storage  facilities  in  rural  areas:  To  avoid  the  distress  sale,  

storage facilities in villages are found to be inadequate. Due to lack of storage 

facilities at rural stage, substantial quantity is lost. 

 Transportation   facilities   at   producers’   level:   Due   to   inadequate   

facilities   of transportation  at  village  level,  in  most  of  the  states,  producers  

are  forced  to  sell paddy/rice in the village itself to itinerant merchants or traders 

directly at low prices. 

 Training of producer:  The farmers are not trained in marketing system.  

Training shall improve their skill for better marketing of their produce. 

 Malpractices in markets: Many malpractices prevail in the markets of 

paddy/rice i.e. excess weighment, delay in payment, high commission charges, 

delay in weighing and auction,  different  kinds  of  arbitrary  deductions  for  

religious  and  charitable  purposes etc. 

 Financial problem: Lack of market finance is one of the major marketing 

problems in the smooth running of marketing chain. 



 Infra-structure facilities: Due to inadequate infra-structural facilities with 

producers, traders, millers and at market level, the marketing efficiency is affected 

adversely. 

 Superfluous  middlemen:  The  existence  of  a  long  chain  of  middlemen  

reduces  the producer’s share in consumer’s rupee. 

USES… 
 Staple food : Rice is used as a staple food by more than 60 percent of 

 World population. Cooking of rice is a most popular way of eating. There  are  

many  ways  of  domestic  use  like  khichadi,  pulav,  kheer, zeerarice, iddli, dosa 

etc. 

   Starch  :  Rice  starch  is  used  in  making  ice-cream,  custard  powder, 

puddings,  gel,  distillation of potable alcohol, etc. 

  Rice  bran  :  It  is  used  in  confectionery  products  like  bread,  snacks, 

cookies  and  biscuits.  The  defatted  bran  is  also  used  as  cattle  feed,  organic  

fertilizer(compost), medicinal purpose and in wax making. 

  Rice bran oil: Rice bran oil is used as edible oil, in soap and fatty acids 

manufacturing. It is also used in cosmetics, synthetic fibers, plasticisers, 

detergents and emulsifiers. At present, about 6 lakhs tonnes of rice bran oil is 

produced from 35 lakhs tonnes rice bran per annum in the country. It is 

nutritionally superior and provides better protection to heart, 

  Flaked rice: It is made from parboiled rice and used in many preparations. 

  Puffed rice: It is made from paddy and used as whole for eating. 

 Parched rice: It is made from parboiled rice and is easily digestible. In India, 

about 4-5 percent of total supplies of rice is used as parched rice. 

   Rice husk: It is used as a fuel, in board and paper manufacturing, packing and 

building materials and as an insulator. It is also used for compost making and 

chemical derivatives. 

 Rice  broken  : It  is  used  for  making  food  item  like  breakfast  cereals,  baby  

foods,  rice flour,  noodles,  rice  cakes,  Idli  and  dosa  etc.  and also used as a 

poultry feed. 



 Rice  straw  :  Mainly  used  as  animal  feed,  fuel,  mushroom  bed,  for 

mulching in horticultural crops and in preparation of paper and compost. 

   Paddy as a seed: The paddy is used as seed. The proportion utilized for seed 

purpose varies from 2 to 6 percent of total production. 

 



Marketing costs and margins: 
Marketing costs: 

 

 Marketing costs are the actual expenses incurred in bringing goods and services 

from the producer to the consumers. The marketing costs normally include; 

handling charges at local points assembling, charges transport and storage costs, 

handling charges by wholesaler and retailer expenses on secondary services like 

financing, risk taking and market intelligence, and profit margins taken by 

different agencies. 

 

Marketing margins: 

 Margin  refers  to  the  difference  between  the  price  paid  and  received  by  a  

specific marketing agency such as a single retailer, or by any type of marketing 

agency, i.e. retailers or wholesalers or by any combination of marketing agencies 

in the marketing system as a whole. Total marketing margin includes cost 

involved in moving the paddy/rice from producer to consumer and profits of 

various market functionaries. 

Market fees, commission charges and taxes on paddy/rice in major states. 

 
 State M t 

fee 
Comm-
ission 
charges

Sales 
tax 

Other 
charges 

 

1. Andhra 
Pradesh 

1% 1.5-2% 4% -- C.A. cum trader A- Rs. 3000 / 
5 years C.A. cum trader B- Rs. 
2000 / 5 years C.A. cum trader 
C- Rs. 1000 / 5 years C.A. A 
Rs. 125 / annum 

2. Assam 1% Nil  to 
Rs.3-
5/Qtl. 

Nil to 
2% 

Nil to 
Rs.3/Qtl. 

Traders Rs. 100 

3. Delhi 1% 2% NA 1.5% (And hat) Trader ‘A’&’B’ Rs. 100 

4. Gujarat 0.5% 1.5% NA -- Trader/C.A. ‘A’ Rs. 125, trader 
‘A’ Rs. 90 limited trader ‘A’ 
Rs. 50, trader ‘B’ Rs. 75 
trader ‘C’ Rs. 50, retail trader 
Rs. 10 



5. Haryan
a 

2% 2.5% -- Security Lic. fee + security
ProcessorRs.100 + 500
Commission agent Rs.  60 + 
300 Other dealer Rs.  20 + 
100 

6. Himach
al 
Pradesh 

1% 2-3% 3-5% -- Traders/C.A. Rs. 100 
Renewal Rs. 60 

7. Karnata
ka 

1% 2% Nil -- Trader/C.Rs.20Processor/stock
iest/broker Rs. 100 

8. Kerala -- 8% Nil Entry; head load 
2/-, bycycle  3/- 
bullock cart 10/-
mini truck 30/- 

-- 

9. Madhya 
Pradesh 

2% Nil NA -- Trader / processor Rs. 1000 

10. Mahara
shtra 

0.8
 t
o 
1.05% 

2-3.25% -- -- Traders issuing Rs. 100-210 
Renewal charges Rs. 90-200 

11. Orissa 1% 0-0.4% 4% -- Traders  ‘A’  –  Rs.  50-300, 
traders  ‘B’  – 
Rs. 50 traders ‘C’ – Rs. 35 

12. Punjab 2% 2.5% 4% Rural 
development 2% 

Traders Rs. 100/ 3 years 

13. Rajasth
an 

1.6% 4% -- -- Traders ‘A’/’B’ Rs.200 for one 
time 
C.A. cum trader Rs. 300 for 
one time 

14. Uttaran
chal 

2.5% 1.5% 4% Dalali 0.5% Traders Rs. 250 

15. Uttar 
Pradesh 

2.5% 1.5% 4% Dalali 0.5% Wholesaler  agent  /  cum 
C.A.,  processor 
Rs.  250,  retailer  Rs.  100, 
small  rice  mill 
Rs. 150 

16. Tamil 
Nadu 

1% Nil Nil -- Wholesaler Rs. 100 
small / other trader Rs. 75 

17. West 
Bengal 

0.5% Nil 2%  
only 
for rice

-- Traders Rs. 150, 
C.A./processor Rs. 200, 
brocker Rs. 100 

 



Transportation: 
 
1)  Road transportation:  

 
 
 
2)  Railways : 
 

 
 
 
3) Water transport:  
 

a) River transport 
b) Canal transport 
c) Sea transport                                                    
 



 
 
Selection of mode of transportation: 

 

 For the selection of mode of transportation, following points may be considered. 

 The mode of transportation should be comparatively cheaper among available 

alternatives. 

 It should be convenient during loading and unloading of paddy/rice. 

 It should protect paddy/rice during transportation from adverse weather 

conditions i.e. rain,floods etc. 

 It should be insured against any accident. 

 It should be safe from pilferage etc. 

 The delivery of paddy/rice to consignee should be made as per specified time 

schedule. 

 It should be easily available particularly during post harvest period. 

 It should be producer friendly for the payment of transportation. 

 



Packaging: 

Good  packaging  provides  not  only  convenient  handling  in  transportation  and  

storage  but also attracts consumers to pay more.  Packaging is essential to avoid spoilage 

and to prolong the quality.  Packaging of paddy/rice is also important for long-term 

storage to fulfill the demand of old rice  in  the  market,  particularly  in  case  of  Basmati  

and  non-parboiled  rice.  Paddy/rice,  if  kept  in open, quality may be adversely affected  

 It must protect rice very well and should be long lasting. 

 It must look clean. 

 It must be convenient to handle and carry out from the store easily. 

 It must attract the consumer. 

 It must be easily identifiable. 

 It must resist spoiling. 

 It must tell information about rice i.e.  Name and address of packer, pack-size 

(quantity), quality (grade), variety and date of packing etc. 

Method of packing: 

1.  The  graded  rice  should  be  packed  in  new,  clean,  sound  and  dry  jute  bags,  

cloth  bags,polywoven bags, polyethylene, polypropylene, high molecular high density 

polyethylene paper packages or in other food grade plastic/packaging materials. 

2.  The   packages   shall   be   free   from   insect   infestation,   fungus   contamination,   

deleterious substances and undesirable or obnoxious smell. 

3.  Each package shall be securely closed and suitably sealed. 

4.  Each package shall contain rice of one grade only.5.  The rice shall be packed in 

quantities as specified under the provisions of the Standards of 

 5. Weights and Measures (Packaged Commodities) Rules, 1977 as amended from time to 

time. 

6.  Suitable number of consumer packs containing graded material of the same lot may be 

packed in master container. 

Availability of packaging material                          

1) Jute bags                                                                         

(2)HDPE / PP bags 

(3)Polythene impregnated jute bags 



(4)Poly pouches 

(5)Cloth bags 

                                                
 
Properties of jute bags and DPE bags. 
 
Properties HDPE bags Jute bags 
1. Seam strength Poor Strong 
2. Surface texture Smooth Rough 
3. Operational 
convenience 

Poor (with accident risk) Good 

4. Capacity utilization Poor Excellent 
5. Stack stability Poor Excellent 
6. Resistance to hooking Poor Fair 
7. Drop test performance Poor Good 
8.  End  use  performance
 (w.r.t.  bursting, 
damage, spillage, 
replacement) 

Poor Good 

9. Grain preservation 
efficiency 

Poor Excellent 

 
 
 
Qualities of good packaging material  
 

 It should be convenient in operations. 
 The packaging  material must preserve the quality of produce. 

 It should be convenient to stack. 

 It should be able to prevent spoilage during transit and storage. 

 It should be cost-effective. 



                           
 

 It should be clean and attractive. It should be biodegradable. 

 It should help in checking adulteration and be free from adverse chemicals. 

 It should be helpful in reducing the marketing cost by reducing the handling and 

retailing cost. 

 The  packaging  material  should  be  made  of  substances,  which  are  safe  and  

suitable  for intended use. 

 Packing material should be reusable. 

 
 
                               
 



Pesticide residues in paddy 
 
Sl. No. PESTICIDE MRL (Mg/kg) 
1. 2,4-D MRL 0.05 
2. BENTAZONE MRL 0.1 
3. CARBARYL MRL 5 
4. CHLORPYRIFOS MRL 0.1 
5. CHLORPYRIFOS-METHYL MRL 0.1 
6. DIQUAT MRL 10 
7. DISULFOTON MRL 0.5 
8. ENDOSULFAN MRL 0.1 
9. FENTIN MRL 0.1 
10. GLYPHOSATE MRL 0.1 
11. PARAQUAT MRL 10 
Sl. No. PESTICIDE MRL (Mg/kg) 
1. 2,4-D MRL 0.05 
2. BENTAZONE MRL 0.1 
3. CARBARYL MRL 5 
4. CHLORPYRIFOS MRL 0.1 
5. CHLORPYRIFOS-METHYL MRL 0.1 
6. DIQUAT MRL 10 
7. DISULFOTON MRL 0.5 
8. ENDOSULFAN MRL 0.1 
9. FENTIN MRL 0.1 
10. GLYPHOSATE MRL 0.1 
11. PARAQUAT MRL 10 
 
MRL: Maximum Residue Level  



Major markets for paddy / rice producing States. 

Name of 

State 

Name of the markets 

Andhra 

Pradesh 

Guntur, Narsaraopet, Ongole, Tadepalligadem, Vijaywada, 

Gudivadu, Machilipattanum, Nellore,Kovur,Amudalavalas,RamchandraPuram, 

Kottaleta, Khamam, Mahbubnagar, Badapally, Nandyal, Siddipet, Karimnagar, 

Jammikutty,   Jagityal,   Pedupally,   Warangal,   Mulug,   Nizamabad, 

Boddhan, Suryapet, Miryalgod, Lunettipet 

Bihar Patna City, Ara, Buxar, Mohonia, Sasaram, Siwan, Maharajganj, Muzaffarpur, 

Motihari, Narkatiaganj, Darbhanga, Madhubani,Sahrsa, Tribeniganj, Samstipur, 

Katihar, Bhagalpur, Munger, Aurangabad, Gaya, Sonbarsa, Betiah, Farbisganj, 

Gujarat Ahmedabad, Nadiad, Anand, Borsad, Petlad, Godhra, Dahod, Zalod, Himmat 

Nagar, Kalot, Valsad, Navsari, Dharmpur, Surat, Bardoli, Vadodara 

Haryana Ambala,  Panchkula,  Yamuna  Nagar,  Kurukshetra,  Kaithal,  Karnal,  Panipat, 

Hissar, Fathehabad, Sirsa, Rohtak, Jind, Sonepat, Faridabad, Gurgaon 

Karnataka Bangalore, Bhadravati, Devanagere, Gangavatti, Sindhanur, Manvi, Raichur, 

T. Narasipur, Bangarpet, Madurai, Mangalore, Mysore, Tumkur, Bellary 

Kerala Ernakulam, Trivendrum, Kozhikode, Nedumudi 

Madhya 

Pradesh 

Balaghat,  Katani,  Vara  Seoni,  Satna,  Mandla,  Nainpur,  Bichhia,  Barghat, 

Jabalpur, Rewa, Panna, Shahpura, Dabra, Hanumana 

Maharas- 

htra 

Pune, Panvel, Kalyan, Sangli, Solapur, Jalna, Nagpur, Gondia, Tumsar, Pavni, 

Amgaon, Tiroda, Dhule, Nashik, Dharmabad 

Orissa Atabira, Bargarh, Cuttak, Sambalpur, Bolangir, Balasore 

Punjab Amritsar, Bathida, Fatehgar Saheb, Ferozpur, Faridkot, Gurdaspur, Hosiarpur, 

Jallandhar,Kapurthalla,Ludhiana,Mansa, Moga, Muktasur,Narasahar, Patiala, 

Ropar, Sangrur 

Tamil 

Nadu 

Thanjavar,   Thiruvannamabai,   Villupurm,   Nagpattinum,   Gimbatore,   Erode,

Trichitapallai, Pudukottai, Madurai, Dindigal 

Uttar 

Pradesh 

Sahajhanpur, Pilibhit, Hardoi, Ghaziabad, Sitapur, Mainpuri, Pukhrayan, Barilly,

Chandauli, Powayan, Puranpur, Saharanpur, Golapokarannath, 



Baheri, Meerut,  Dudhi,  Bulandshahart,  Basti,  Sultanpur  Kasganj,  Kasipur, 

Rampur, Badaun, Bijnor, Moradabad, J.B. Phulnagar 

West 

Bengal 

Haldibari,Tufanganj,Alipurdwar,Siliguri,Islampur,Kandi, Bethudahari, 

Karmpur,Panduah,Kalna,Katwa, Burdwan,Rampurhat, Suri,Bolpur, 

Bishnupur, Bankura, Midnapore, Jhargram. 

 

Distribution: 

 Producers 

 Village traders 

 Itinerant traders 

 Retailers 

 Wholesale merchants 

  Commission agents 

  Rice millers 

  Co-operative organisation 

  Government organisation 

  Exporter and importer 

 

 

 

 

 

 

 

 

 

 

 

 

 



Rice terminology 
1. Rough rice or paddy: Defined as rice in the husk after threshing. 

2. Stalk paddy: Defined as unthreshed in the husk, harvested with part of the stalk. 

3. Husked rice: Rice from which the husk only has been removed retaining still the 

bran layers and most of the germs.   Such rice is sometimes reflected to as bran 

rice even though there are variations having red or white bran coats. 

4. Milled rice: Rice from which husk, germs, bran layers have been substantially 

removed by lower machinery, also known as polished rice and if milled to high 

degree it is called as white rice. 

5. Under  milled  rice:  Rice  from  which  the  husk  germs  and  bran  layers  have  

been  partially removed by power machinery and is also known as unpolished 

rice. 

6. Hand produced rice: Rice from which the husk, germ and bran layers have been 

partially removed,  without  the  use  of  power  machinery,  also  known  as  

“home  produced”  or  “hand 

7. Coated  rice:  Defined  as  rice  milled  to  a  high  degree  and  then  coated  with  

glucose  on“Talcum”. 

8. Whole grain:  Refers to husked, milled or hand produced rice which does not 

contain any broken grains smaller than 3/4 of the size of the whole kernel. 

9. Broken rice: Husked, milled or hand produced rice consisting of broken grains of 

less than3/4th size of the whole grain but not less than 1/4th. 

10. Fragmented rice: Small brokens upto 1/4th size of the whole grain. 

11. Husk: The by-product from the milling of rice consisting of the outermost 

covering of the rice kernels. 

12. Bran: A by-product from the milling of rice consisting of the outer layer of the 

kernels with part of germ. 

13. Rice polishing: Now defined as the by-product from milling rice, consisting of 

the inner bran layer of the kernel with part of the germ and a small percentage of 

the stoney interior also known as rice meal or rice flour elsewhere. 

14. Glutinous  rice: A type of rice, which after cooking has a peculiar stickyness 

regardless of how it is cooked 

15. Scented rice: A type of rice, which contains aroma and gives scented smell on 

cooking. 

 



Sanitary & Phyto-Sanitary (SPS) requirements: 

 

 The agreement on Sanitary and Phyto-Sanitary (SPS) measures is a part of the 

GATT Agreement, 1994, for export and import trade. The aim of the agreement is 

to prevent the risk of introduction of new pests and diseases in new regions i. e. 

importing countries. The main purpose  of  the  agreement  is  to  protect  human  

health,  animal  health,  and  Phyto-Sanitary situation  of  all  member  countries  

and  protect  the  members  from  arbitrary  or  unjustifiable discrimination due to 

different Sanitary and Phyto-Sanitary Standards. 

 

The SPS standards commonly applied by Governments, which affect imports are: 

 Import ban (Total/partial) is generally applied when there is a significant rate of 

risk about a hazard. 

 Technical specifications (Process standards/Technical standards) are most 

widely applied measures and permit import subject to compliance with pre-

determined specifications. 

 Information   requirements   (Labeling   requirements/Control   on   voluntary   

claims) permit imports provided they are appropriately labeled. 

 

Procedure for issue of SPS certificate for export: 

 

 In  order  to  make  plant  materials  free  from  quarantine  and  other  injurious  

pests  to conform with the prevailing phyto-sanitary regulations of the importing 

country, the exporter needs to give a suitable disinfestation / disinfection 

treatment, without affecting the viability for sowing / edibility of the plants/seeds. 

  

For plant materials (seed, meal, extraction, etc.)  Meant for export, Government of 

India has authorised some Private Pest Control Operators (PCO), who have the 

expertise, men and materials for treating the export agricultural cargo / produce.   

The exporter has to apply  to  the  officer-In-charge  (Plant  Protection  and  

Quarantine  Authority,  Department  of Agriculture and Cooperation) for Phyto-



Sanitary Certificate (PSC) in prescribed application form at least 7 to 10 days in 

advance of the export.   Before submitting the application for issue of PSC, it 

should be ensured that the cargo is treated properly by the licensed PCO’s. 

 

 

 



Storage: 
 Basic requirements for safe and scientific storage: 

 For safe and scientific storage of paddy/rice, the following requirements should be 

followed. 

Selection of site: The storage structure should be located on a raised well-drained 

site. It should be easily accessible.  The land of the site should be protected from 

moisture, excessive heat, insects, rodents, and bad weather conditions. 

 Selection  of  storage  structure:  The  storage  structure  should  be  selected  

according  to quantity of paddy/rice to be stored. In godowns, sufficient space 

should be provided between two stacks for proper aeration. 

 Cleaning and fumigation: For safe storage, storage structure should be clean. 

There should be no left-over grains, cracks, holes and crevices in the structure. 

The structure should be fumigated before storage. 

 Drying and cleaning grains: Before storage, paddy/rice grains should be 

properly dried and cleaned to avoid quality deterioration. 

 Cleaning of bags: Always use new and dry gunny bags. Disinfect the old gunny 

bags by boiling in 1 percent Malathion solution for 3-4 minutes and dry it. 

 Separate storage  of  new  and  old  stock:  

             To check infestation and to maintain hygienic condition, the new and old stocks 

should be store separately. 

 Use  of  dunnage:  Bags  of  paddy/rice  should  be  kept  on  wooden  crates  or  

bamboo  mats along with a cover of polythene sheet to avoid absorption of 

moisture from the floor. 

 Proper aeration: There should be proper aeration during clean weather condition 

but care is to be taken to avoid aeration in rainy season. 

 Cleaning of vehicles: The vehicles used for transportation of paddy/rice should 

be cleaned by phenyl to avoid infestation. 

 Regular Inspection: To maintain proper health and hygiene of stock, regular 

inspection of stored paddy/rice is essential. 

 

 



Storage structures: 

 

1.Mud-bin: Made  by  bricks  and  mud  or  by  straw  and  cow  dung. These   are   

usually   cylindrical   in   shape   with   varying capacity. 

2. Bamboo reed bin: Made by bamboo splits plastered with mixture of mud and cow 

dung. 

3. Thekka: These are made up of gunny or cotton cloth wound around wooden support 

and generally in rectangular shape. 

4. Metal Drums: Made up with iron sheets in cylindrical and square shape with various 

sizes.  

5. Gunny bags: Made up of jute. 

 

         
 

 1.Improved bins 

 2.Brick-build godowns 

 3.Cement plastered bamboo bin 

 4.CAP (Cover and plinth) storage 

 5.Silos  

 



      
 

Storage facilities: 

I) Producers’ storage: 

II)  Rural godowns: 

III) Mandi godowns: 

IV)  Central Warehousing Corporation (CWC): 

V)  State Warehousing Corporations (SWCs): 

VI) Cooperatives: 

 



 

 SRI method of Rice cultivation 

 
Introduction:  

The system of rice intensification (SRI) developed in Madagaskar over a 20 year 

period and synthesized in early 1980’s by the late father Henri de laulanie,S.J. 

Experience with SRI method suggest that average rice yields can be about double the 

present world average without requiring a change in the cultivar’s or use  of 

purchased inputs. Further half as much water is required for achieving theses higher 

yields. SRI also offers ample opportunities to reduce the cost of plant protection as 

SRI plants are more resistant to damage by pests and diseases. 

Basic concepts of SRI: 

1. Transplanting of younger seedlings of less than 12-15 days or prior to the start of 

4th phyllocrome of growth. This preserves plants potential for tillering and root 

growth that is reduced by transplanting later.  Avoid trauma to the roots by careful 

transplanting which promotes rapid resumption of growth.   

2. Transplant seedlings at wider spacing between plants preferably with one plant 

per hill and set them out in square pattern, 25 X 25 cm or more if soil fertility is 

good.   

     The enhanced spacing gives scope for pro fused root and tiller growth. 

3. Water management: Keeping this soil both moist and aerated, particularly 

during vegetative growth phase so that roots have access to both oxygen and 

water 

4. Weed Control: Since water is not allowed to stagnate in the field weed menace is 

high. Frequent weeding preferably with rotating hoe. This churning of soil with 

rotating hoe facilitates aeration while weeds are incorporated into the soil.  The 

increased aeration in turn leads to profused root growth that helps absorb more 

nutrients from soil.  

5. Application of large amounts of locally available organic manures improves the 

microbial activity and lessen the cost of externally purchased inputs while 

maintaining yield at high level 



The basic idea of SRI: Rice plants do best when their roots can grow large because the 

plants are transplanted carefully at wider spacing and grown on soil that is kept well 

aerated with abundant and diverse soil microorganisms. 

Plate 1: 

System of Rice Intensification (SRI) – a way out

 
Advantages of SRI 

1. Increased tillering:  

 30 tillers per plant are fairly easy to achieve 

 50 tillers per plant are quite attainable 

 With really good use of SRI, individual plants can have 100 fertile tillers or 

even more. Because no set back due to early transplanting and no die back of 

roots. 

  Maximum tillering occurs concurrently with panicle  initiation 

 With SRI positive correlation is found between the  number of panicles per 

plant and number of grains per  panicle 



 
Plates 2: Tillering in SRI 

 

2. Profused root growth:   

   Greater force required to uproot SRI plants than conventional plants.    

  
Plate 3: Profused root growth in SRI 

 

 

 

 



3. Improved grain filling:  

    Improvements in grain filling with larger panicles and higher panicle weight have 

been observed. 

4. Water Savings:  

    Since the soil is kept moist only during vegetative growth phase and only minimal 

water is kept during reproductive phase, SRI results in water savings to an extent of 

35 to 40 % compared to conventional method. 

Conventional system with more water  

Plate 4: Conventional system of paddy cultivation (more water) 

 

Plate 5: Intermittent wetting and drying and aeration in SRI 



5. Less Lodging:  

    SRI provides good growth environment for rice plants that put forth stronger tillers 

and extensive root growth and are more resistant to lodging 

 
Plate 6: Less lodging in SRI 

      6.  Less incidence of pests and diseases: 

    As SRI plants are stronger, the incidence of pests and diseases is low.  The 

incidence of brown plant hopper which is usually higher with water stagnating 

conventional system is considerably reduced under SRI. Therefore SRI results in 

reduced plant protection cost. 

7. Saving in Seed requirement:  

   Since single seedling is planted at wider spacing seed requirement in SRI is only 5-

7.5 kg’s per hectare.  This is particularly useful in the case of hybrids where seed cost 

is very high. 

8. Reduced chemicals fertilizer: 

     Though chemicals fertilizer increase the yield in SRI however resource poor 

farmers still can apply the locally available organic manures that still maintain higher 

yields while reducing the cost of externally purchased inputs. 

9. Increase grain Yield:  

   Usually higher grain yields are associated with SRI than conventional method. 

Increased net returns up to 83 to 206% depending on wage rate assumed have been 

reported in Sri Lanka  



 
Plate 7: Grain yield in SRI  

Constraints in the adoption of SRI 

1. Require strict water control practices 

2. Initially SRI method require more laborers 

3. Requires greater skill for transplanting  

4. Weed menace is relatively higher than conventional transplanting. 

5. As SRI is labour intensive it is not suitable for large scale production. 

 

SIX MECHANISMS AND PROCESSES FOR SRI 

How to go ahead with SRI 

Nursery Raising. 

 Dry nursery:   

 Prepare 2 raised beds of dimension 10.0 m x1.0m x 0.1 m .  

 Apply 2.5 cm layer of powdered farm yard manure or vermi compost.   

 Soak about 5 kg of good seed in water for 24 hours.   

 Drain the excess water and transfer the seeds to a gunny bag. Tie the bag and keep 

in dark place for 24 hours.   

 Hand sprinkle the sprouted grains on the raised bed very spar sly so that they do 

not over lap over one another.   

 Cover the seeds with 1 cm thick powdered farm yard manure.  Cover the entire 

beds with paddy straw to a thickness of 5 cm.  



 Apply water through rose cans twice daily. After 2- 3 days remove the paddy 

straw and water the beds regularly for 8 -12 days.  

Wet Nursery:  

The procedure of raising wet nursery is similar to that of dry nursery raising except that 

beds are raised on the puddle land 

 
Plate 8: Preparing raised nursery bed in SRI 

 
Plate 9: Broadcasting sprouted seeds on raised beds in SRI 



 
Plate 10: Covering the beds with paddy straw and watering through rose can (SRI) 

 
Plate 11: Sprouted rice seedlings after three days in SRI 



 
Plate 12. Removing the 12 day old seedlings along with attached soil (SRI) 

 
 

Plate 13. Carrying seedlings in iron trays (SRI) 



 
Plate 14: Rice seedlings removed with mud ready for planting  

 

Main land Preparation: 

 Apply about 10 tonnes /ha of farm yard manure or any locally available organic 

manure.   

 Plough the land once or twice followed by puddling in standing water.  

 Level the land carefully using tractor drawn leveler.   

 After leveling, drain out the water and leave the land aerated for some time.  

 Then draw the 6 or 8 row marker (spaced at 25 X 25 cm) on the drained land 

where lines are formed on both directions. 



 
Plate 15: Main land preparation  

Transplanting: 

 Carefully uproot 8-12 days aged seedlings  

 Transplant one seedling per hill.   

 Do not transplant seedlings at more than 2.5 cm depth.   

 For every 4 meter length open a small furrow to drain out excess water freely. 

 
Plate 16: Drawing marker on puddled and leveled land  

 



 

 
Plate 17: Transplanting single rice seedling (12 day old) at the intersection of lines  

 

Water Management: 

 Practice alternate wetting and drying once in 3 to 6 days.  

 Water should not allow stagnating at least during vegetative growth stage.  

 During reproductive stage a minimal standing water (1- 2 cm) may be maintained. 

 

Plate 18: Water management in SRI 

 



Weeding and inter cultivation:    

 Pre emergent application (Sand mixed broadcasting) of pretilachlor 50EC at the 

rate of 1.0 l /ha of commercial product, 5-6 days after transplanting. 

 Frequent inter cultivation through rotating hoe. This can be carried out 5-6 times 

starting from 10-15 days after transplanting(in 5 cm standing water) 

 
Plate 19: Passing cono weeder in between rice lines 

 

 Farm yard manure, compost or vermicompost 

 Application of fertilizers as recommended to the transplanted rice for the zone 

(e.g. 150:75:75 kg N, P2O & K2O/ha respectively for Tungabhadra command 

area)   

 Results conducted at Agricultural research station Gangavathi, Karnataka state 

revealed that grain yield up to 10 tons/ha  have been realized under SRI using 

BPT-5204 and KRH-2 rice hybrid. 



 
Plate 21: A view of main field 25 days after transplanting 

 

Plant protection:   Plant originated pesticides - neem oil or neem kernel extract  

 
 



 
 

 

 

 

 

 

 



 

 
 

 

 

 



 

 
Swarna under SRI 

Plate 22: Paddy hybrids under SRI cultivation 

 

 

 

 



Benefits of SRI 

1. Higher yields – Both grain and straw 

 2. Reduced duration (by 10 days) 

 3. Lesser chemical inputs 

 4. Less water requirement 

 5. Less chaffy grain % 

 6. Grain weight increased without change in grain size 

 7. Higher head rice recovery 

 8. Withstood cyclonic gales 

 9. Cold tolerance 

10. Soil health improves through biological activity 

 

 

 



Aerobic rice 

What is Aerobic rice? 

Aerobic rice is a new way of growing rice that needs less water than lowland rice. It is 

grown like an upland crop such as wheat, in soil that is not puddled, flooded, or saturated. 

The soil is therefore “aerobic” or with oxygen throughout the growing season, as 

compared to traditional flooded fields, which are “anaerobic.”  

Aerobic rice and upland rice:  

Aerobic rice produces higher yields- 4–6 tons per hectare  

To differentiate it from traditional upland rice, the International Rice Research Institute 

(IRRI) coined the term “aerobic rice.”  

Development of aerobic rice varieties:  

1. China: Han Dao 277, Han Dao 297, and Han Dao 502 (yield potential up to 6.5 tons 

per hectare) Currently 80,000 hectares is covered under aerobic rice. 

2. IRRI:  

• IR55423-01 (Apo) and UPLRI-5 from the Philippines 

• B6144-MR-6-0-0 from Indonesia 

• CT6510-24-1-2 from Colombia 

3. India: 

a. Uttar Pradesh: MAUB-13, IR72862-27-3, IR74371-46-1-1, IR74371-70-1-1 

(developed by Sardar Vallabh Bhai Patel University of Agriculture and Technology 

(SVBPUAT) in Meerut) 

 40per cent less water consumption 

 Do not require standing water  



 No churning is done to puddle soil,  

b. Karnataka : MAS 946-1(UAS Bangalore-  2007) 

 Consumes up to 60 per cent less water than traditional varieties 

 Fast growing, short duration, deep rooted rice 

 It is a cross between a hardy, deep-rooted upland japonica rice from the 

Phillippines and  a high yielding indica  

 Yield potential - 55 quintals per hectare  

Management practices of aerobic rice: 

LAND PREPARATION 

Main Field Preparation: The main field preparation involves the following operations. 

 Application of Organic Manure: 

 Organic manure (farm yard manure and compost) @ 10-12t/ha (incorporate the 3-

4 weeks before sowing).  

Deep ploughing: Deep ploughing once in 2-3 years to reduce Cyanodon dactylan or 

Cyperus rotundus weed menace. 

Ploughing: Plough the land twice or thrice using tractor drawn cultivator at optimum soil 

moisture conditions. 

Harrowing: After tilling, harrowing is undertaken to attain a good and level seed bed for 

sowing. This can be performed through tractor or bullock drawn implements like blade 

harrow.  

Seeds and sowing:  

 Seed rate: 70-90 kg/ha. 

Fungicide treatment  

• Carbendazim at 2 g/kg of seeds or thiram at 4 g/kg. Then after 24 hours, the seeds 

are treated with bio-fertilizers.   

• Azospirillum - 2 pockets i.e. 400 g, cooled rice kanji is used as a binder.   

 

 



Dry seed treatment 

  Carbendazim  - 2 g/kg of seeds 

            Capton or thiram - 4 g/kg of seeds 

 

Spacing: Row spacing of 25 to 35 cm can be followed and at a depth of about 1-2 cms 

for heavy (clay) and 2-3 cm for light textured (loamy) soils 

Sowing: Direct dry seeding 

Irrigation: Irrigation can be provided at an interval of five to seven days.  

Weed control:  

Pre emergent application of Pendimethalin at the rate of 3.3 l/ha within 3-5 days after 

sowing can be followed. 

Fertilizers:  

 100:50:50:20 kg N,P2O5,K2O and ZnSO4/ha 

 Full dose of P, K and Zinc sulphate - Sowing.  

 1/3 N - 20 days after sowing and the  remaining two third of N can be given in 

two equal splits once during active tillering (40 days after sowing) and another 

during panicle initiation stage.  

 Belder et al (2005) experimented with irrigated aerobic rice cultivar “APO” in 

Philippines and reported a grain yield of 6.2 tons/ha with 150 kg N/ha. 

 Results of field experiments and farmers participatory research in northern china 

revealed that aerobic rice varieties like Han Dao 502 recorded a grain yield of 4.7 

to 6.6 t/ha under aerobic method with fertilizer application at the rate of 200 kg N, 

56 kg each of P and K, 22.5 kg of iron sulphate and 15 kg/ha of zinc sulphate.  



Organic Rice 

 
What is Organic rice?          
  
Organic rice is rice that is certified by an independent body, to have been grown and 
processed according to set “organic” standards.  
 
 

 
 

 

While there is no single definition for “organic”, most definitions share common 
elements. For example, “organic” as applied to most field crops generally means that: 

1. No synthetic or artificial chemical pesticides and fertilizers have been used, 
2. Soil fertility is maintained through “natural” processes such as growing cover 

crops and/or the application of composted manure and plant wastes. 
3. Crops are rotated in fields to avoid growing the same crop year after year in the 

same field. 
4. Alternate (non-chemical forms) of pest control are used to manage insects, 

diseases and weeds – 
e.g., beneficial insects to prey on pests, mulches to suppress weeds, etc. 

 

Why should I grow organic rice? 
“Organic” produce – especially in developed markets –usually receives higher prices. 
Organic produce is also often considered to be of greater health benefit. 
What is involved to growing organic rice? 

1. You need to follow the strict standards for production and processing as set by the 
certifying body. 

2. You may need to develop and submit annual plans showing that you will meet the 
production and processing requirements of the certifying body 

3. You can only be certified “organic” if your produce is grown on land, which has 
been free of prohibited substances (e.g., artificial chemical pesticides and 
fertilizers) for three years prior to certification. 



4. The major challenges of growing rice organically relate to nutrient management 
and weed control. 

Examples of key practices include: 
a. Nitrogen is usually provided through the growing of legume cover crops. 
b. Bone meal is a good source of cheap phosphorus (with a content of around 

12%). 
This is fast acting and lasts up to 6 months. Another source is Rock 
Phosphate, which has a 33% ratio. With Rock Phosphate you will only get 
about 10 the first year because it is slow acting and last 3-5 years. 

c. Rice straw and manure are good sources of potassium. Potassium can be 
high in irrigation water. 

d. Weeds can be reduced through good land leveling, water management, 
cultivation and crop rotation. 

e. Most insects and diseases can be controlled through the use of appropriate 
varieties. 

5. You will need to keep detailed records of methods and materials used in growing 
or processing organic products to demonstrate that standards have been maintained 
and audited. 
6. You will usually require that a third party certifier approved by the national 
certifying body has annually inspected all methods and materials. 

What other factors do I need to consider in producing organic rice? 
• Determine the potential market (price and size) for the proposed product. 
• Determine whether there is adequate availability of any needed inputs to make the 

venture economic. 
• Determine whether adequate product can be produced to continuously meet the 

market demand on time and at the quality required. 
• Determine facility needs, capital and financing requirements, potential costs and 

returns. 
• Analyze infrastructure needs and costs in ensuring constant and timely supply of 

product. 
• A certification mechanism is required. 

 
 

What is organic rice? 

Organic rice is grown using natural and NOT chemical fertilizers, which are harmful to 

health and environment as well. However, producing organic rice is much more than just 

using natural or organic fertilizers. 

 Organic rice comes from traditional seed varieties sown, reaped and stored using 

only natural pest control measures and locally available organic or natural fertilizers. It 

relies on crop rotations, crop residues, animal manures, green matures, off-farm wastes, 



biological pest control to maintain soil health, supply plant nutrients and minimize 

insects, weeds and other pests.  

What are the benefits of organic rice?  

Free of pesticides 

organic rice is fat free and has high carbohydrate content 

When you eat 45 grams of organic rice, you only consume 160 calories of carbohydrates. 

Red and brown rice have higher fiber value than white rice. 

Organic rice has low sugar content. 

Organic farming  

Need  

Because of indiscriminate use of chemical fertilizers for decades the organic matter 

content of soils has come down to less than 1 per cent. 

In addition, the use of pesticides led to pest resurgence and difficult-to-control weeds 

species.  

The residues of the chemicals cause concern over the safety of food and sustainable 

production. 

Objectives  

1. To develop a sustainable agriculture system for guaranteed adequate food 

production in the foreseeable future. 

2. To develop self-sufficient agriculture system which would rely as much as 

possible upon resources from within its own resources. 

3. To develop an alternative strategy over chemical farming which would be a 

guideline for working of biological processes in natural eco-systems. 



Types  

1. Pure organic farming: It includes use of organic manures, and biopesticides with 

complete avoidance of inorganic chemicals and pesticides. 

2. Integrated Farming: It involves integrated nutrient management and Integrated 

Pest Management. 

3. Integrated Farming Systems: In this type, local resources are effectively recycled 

by involving other components such as poultry, fish pond, mushroom, goat rearing etc. 

apart from crop components. It is a low input organic farming.  

Fertilizers used for organic farming:  

The major sources of organic plant nutrients in India are farm yard manure, rural and 

urban compost, sewage sludge, pressmud, green manures, crop residues, forest litter, 

industrial waste and by-products.  

The number of biofertilizers such as blue green algae (BGA) and azolla are used 

extensively to meet the nitrogen demand of the crop. Small quantities of powdered neem 

cake are also used. These organic nitrogen supplements unlike the fertilizer nitrogen do 

not suffer any loss in the fields.  

Phosphorous-solubilising and mobilising organisms such as phosphobacterium and 

vesicular arbuscular mycorrhizae (VAM) are quite helpful in meeting the phosphorus 

demand of the crop. Potassium for the crops can be supplied by using potassium rich 

organic amendments such as burnt rice,, rice straw composted using tricoderna 

harzianum and composted coconut coir pith.  

Effect of Organic farming on Crop yield and quality  

Field experiments conducted in Annamalai University to study the impact of organic 

farming of Rice yield and quality, the results of the study clearly indicated a positive 

approach towards practicing complete organic farming in attaining premium quality 

produced with higher grain yield.  



Application of 75 per cent N through FYM and 25 per cent N through NC produced the 

largest rice grain yield - 6.13 t/ha compared to the yield obtained with recommended 

fertilizer schedule (100:50:50 kg N, P2O5, K2O/ha the yield being 4.3 t/ha). Quality 

characters viz., milling recovery, head rice percentage, protein percentage also were 

significantly higher with organic sources. 

Soil Fertility 

Whereas study carried out in Japan to know the effect of organic farming on soil 

properties, it found that with time, there was an increase in organic matter content, soil 

reaction, exchangeable CaO and MgO, available phosphorus and trace elements of 

manganese and boron. However, the potassium content was erratic. 

The soils using poultry manure compost for more than 10 years showed much 

accumulation of calcium and available phosphorus and a serious imbalance of bases. 

Farming Practices 

• Organic, used by Lundberg Family Farms and other certified organic farmers.  

• Eco-Farmed, used exclusively by Lundberg Family Farms.  

• Conventional, the method of choice for most commercial rice farmers.  

Govt supports organic rice farming 

 Ministry of Agriculture and Cooperatives will promote organic rice farming in 

Thailand by selling organic rice seed to farmers, a senior agriculture official said today. 

Surapong Pransilapa, director general of the Ministry's Rice Department, said his 

department would buy organic rice seed, grown from a pilot ricefield, and sell the seed to 

farmers throughout the country. 

Organic Short Grain Brown Rice - This organically grown rice has only had the hulls 

removed from the grain. The bran with all its natural nutrients and flavor remain. 

Organic California Basmati Brown Rice - California Basmati rice is adapted from 

Basmati seed originating from India. While it looks and cooks like ordinary long grain 



rice, you will find this aromatic rice has a flavor very much its own. The bran has been 

left intact so you get all the nutrition this rice offers. 

Organic California Basmati White Rice - The bran has been removed from this fragrant 

rice for those that prefer the shorter cooking time of white rice. 

Organic Sushi White Rice - Lundberg Family Farms grows Akitakomatchi rice, a classic 

Japanese short grain rice used for Sushi Rice. This rice is superb in traditional Sushi rolls, 

salads and perfect for other Asian dishes.The beautiful pearl-like grains have a light clean 

taste that is perfect for the most delicate of recipes. 

Organic California Jasmine White or Brown Rice - Jasmine Rice is an aromatic rice 

grown originally in Thailand. Cooking the rice will fill your kitchen with a wonderful 

scent that is natural with Jasmine Rice. It is very versatile and can be used in pelafs, as a 

side dish or in deserts. 



30.Hybrid Rice 
 

 

Hybrid rice gives us: 

1. Increased yield 

2. Increased productivity 

3. Increased profitability and farmer livelihood 

*Average yield advantage of hybrid seeds over certified seeds for 2003 wet and dry seasons
**Average yield advantage of hybrids over inbreds in compact block frontline demonstrations 
conducted in India (1999—2002)
***Average yield advantage of hybrids over inbreds in several sites in Bangladesh (Kabir and 
Rashid, 2004)
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Graph 1: Yield advantage of some released rice hybrids in front line demonstrations in  

some Asian countries 

 

Reasons for Higher Yield from Hybrids 

a) Increased dry matter production 

i) higher leaf area index 

ii) faster crop growth rate 

b) Increased harvest index due to 

i) more spikelets 

ii) heavier grains 

 



 
 

Plate1: Comparative root system of hybrid and inbred rice 
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Plate 2: Male Sterility systems used in hybrid rice breeding 

Male sterile lines: 

• CMS: seed parent, female parent, or A line 

• Panicles may not exert fully basal portion remains inside flag leaf sheath 

• No viable pollen 

• Anthers = pale or white and shriveled 

• Flowering period usually lasts for 7 days 

• Used as female parent for hybrid seed production 

 



   Maintainer line: 

• A maintainer line/B line: similar to a CMS line, has viable pollen 

• Normal seed setting 

• Used as a pollinator for maintaining a CMS line 

• The B line cannot restore fertility to the F1 generation when it is crossed with 

a CMS line 

• Panicles exert fully out of the flag leaves 

• Anthers are yellow, plump, and shed pollen 

• Flowers 1-2 days earlier than the CMS line 

• Flowering lasts for about 5 

Restorer line (R line) 
 Any rice cultivar that restores fertility in the F1 when it is crossed to a 

CMS line 

 Pollinator for the CMS parent to produce hybrid seed 

 Panicles exert fully out of the flag leaves 

 Anthers are yellow, plump and shed pollen 

 Flowering lasts for about 5 

Rice Production Course
Supplementary 
pollinationGA3 application

Hybrid seed productionHybrid seed production

Roguing

Separate transplanting of 
male and female parental 
lines

Separate harvesting 
of male and  female 
parents

  
                              Plate 3: Hybrid seed production 

 



Major consideration in selecting the time and site of seed production 

Success in attaining acceptable seed yield and quality depends on several factors that 

include choice of field and growing season choice of field and growing season 

• Area and season: favourable for growth and development particularly during 

flowering period when plants are vulnerable to extreme temperature and rainfall 

• Seed production should be planned that flowering coincides with the period when 

the ideal conditions are expected 

• Yield and quality of hybrid seeds better during dry season 

• Less risks due to diseases and rainfall-elated calamities 

 

Major consideration in determining the time of seed production 

A desirable seed production area has the following characteristics: 

• Fertile soil with good physical and chemical characteristics 

• Adequate facilities for irrigation and drainage 

• Sufficient sunlight for high seed yield 

• Daily mean temperature of 25-280 C 

• Relative humidity of 70-90% 

• Difference between day and night temperature of 8-10 0C 

• Mild breeze 

• Manageable disease and insect problems 

• Well separated, or isolated from other rice fields 

 

Isolation of seed production 

• Distance or space isolation: No other rice varieties expected to flower at the 

same time should be planted within 100m from the HRSP plot 

• Time isolation: Other rice varieties planted within 100m from the HRSP should 

either flower 3 weeks before or after the seed parent 

• Barrier isolation: Topographic feature (hills) or tall crops (sugarcane, maize, 

sorghum etc.,) planted in 30m strip may be used as a means of barrier. 

 



Guidelines for successful hybrid rice seed production 

Good cultural management of seed production plot 

• Weed control 

• Disease control 

• Optimum fertilizer 

 

Use of Gibberellic acid(GA3) 

• Use of GA3 to improve panicle exertion & prolong duration of floret 

opening, increase stigma exertion rate, & stigma receptivity 

• Differential application of GA3 also increase  relative height of pollen 

parent over seed parent  

 

Guidelines for successful hybrid rice seed production 

Planting of seed parent and pollen parent rows across prevailing wind direction & use of 

supplementary pollination with rope or stick when velocity is below 2.5m/sec 

Timely and through rouging of off-types 

• Maximum tillering 

• Flowering 

• Maturity 

Harvesting, Cleaning and Grading 

 Separate harvesting, threshing, drying and cleaning of pollen and seed parent to 

avoid mechanical ,mixture of seed of parental lines 

Time of harvesting 

• 90% of the grains in the main panicle of the ‘A’ line plants are clear, firm 

and straw coloured.The rest of grains are in the hard dough stage. 

• Roughly about 20-25% days after full healing 

• Moisture content is less than 20% 

• Drain 7-10 days before harvest to help make the crop mature faster and 

uniformly 

 

 



      Harvesting 

Harvesting hybrid rice seed production plot=different from harvesting rice grain crop 

o Harvest the pollen parent rows first 

o Harvest manually by cutting near the base of the plants 

o Remove the harvested plants of the pollen parent from the field completely before 

harvesting the seed parent 

o Do final rouging in the seed parent plots before harvesting 

o Harvest the seed parent manually or with a mechanical combine 

o Care should be taken to prevent mixing of the pollen and seed parent 

 

Preparation for threshing 

• Threshing equipment and threshing floor must be cleaned before starting 

threshing 

• New sacks should be available for bagging the seed  

• If new sacks are not available, the used sacks must be very clean 

• Prepare two labels for each bad(outside and inside) 

• Each label should contain the following information 

 Name and address of seed producer 

 Name of hybrid 

 Location of the seed production field 

 Season 

Threshing 

• The operating speed of the threshing equipment and its air speed should be 

adjusted properly to prevent breakage and dehulling of seeds and reduce 

wastage 

• Dry the threshed seed immediately 

Seed drying methods 

Sun drying 

• Do not dry seeds directly on concrete threshing floor 

• Stir seeds occasionally to ensure uniform drying 

 



Forced air drying 

  

• Seeds can be dried in batch-type dryer by forced air heated to 40-45°C 

• Dry the seeds gradually to 13% M.C especially if the beginning, seed  

moisture=higher than 20% 

• The seed layer in a batch-type dryer not more than 45cm deep 

 

Cleaning and Grading 

 To remove impurities such as leaves, broken seeds, sand or grit etc. 

 To remove weed seeds or those of other plant species 

 To remove immature, shriveled, unfilled and empty spikelets 

 

Air screen cleaner cleans seeds and separates seed of uniform size from 

oversize and undersize seeds 

 

  Scalping- good seeds fall down through screen openings while material of larger 

size=carried over screen into separate spout 

 Grading-good seeds of uniform size pass through a specific screen but ride over 

small screen opening, while smaller particles and grains drop through and go in 

separate spouts 

 Aspiration-light seeds and chaffy materials are removed from the seed  mass 

 

Extra labour (50-75 person-days/ha) for hybrid seed production required for: 

 

 Differential seedling and transplanting of seed and pollen parent 

 Thin and row planting 

 Frequent rouging 

 Flag leaf cutting 

 GA3 application 

 Careful and separate harvesting and processing of seed and pollen parent 

 



Economic of cultivation and seed production of hybrid rice over inbred HYV 

            Cultivation                                                       Seed 

production 

Item 

Hybrid            Inbred                               Hybrid                                

Inbred    

Yield(t/ha) 7.82 6.5a 0.5 1.0 1.5 2.0 5.0b

Price/kg(US $) 0.2 0.2 2.22 2.22 2.22 2.22 0.33 

Totala cost of 

production per 

hectare (US $) 

567.2 538.6 1,040.7c 1,040.7c 1,040.7c 1,040.7c 666.7 

Gross Income 

(US $) 

1,564 1,300 1,511.1 2,622.2 3,733.3 4,844.4 1,666.7 

Return on 

investment 

1.76 1.41 0.45 1.52 2.59 3.66 1.5 

 
aBased on 20-ha technology demonstration trails,1998DS 
bEstimated yield of inbred seed production 
cIncludes the R line harvested at 2t/ha 

Performance of hybrid seed production in tropical countries 2003-2004 

 

                            Yield(Kg/ha) 

 

Countries 

Mean  Range 

India 1,600 1,000-4,500 

Vietnam 2,000 1,500-3,500 

Philippines 9,00 600-2,000 

Bangladesh 8,00 300-1,600 

India 5,00 300-1,600 

China 2,750 1,500-6,000 

 

 



Sectors involved in the hybrid rice seed production enterprise 

 

Country Private 

companies 

NGOs Public  seed 

enterprises 

Cooperatives Total 

Bangladesh 5 2 1 0 8 

India 15 2 7 0 24 

India 6 0 2 0 8 

Philippines 5 0 0 3 8 

Srilanka 2 0 0 0 2 

Vietnam 4 0 4 0 8 

Total 37 4 18 3 58 

 

Benefits from hybrid rice in Asia 

 

Country Area of hybrid rice cultivation,2003(in ha) 

India 600,000 

Philippines 280,000 

Vietnam 126,000 

Bangladesh 

Indonesia 

Myanmar 

         

20,000 

 

A. 1 million tons additional paddy 

B.  Participation of public and private seed companies and cooperatives in rice seed 

industry 

C. Additional jobs in countryside(50-100 man-days per hectare of seed production) 

 

 

 

 

 



Table 1: Performance of tropical rice hybrids in some states in India 

 

State Hybrid used No. of demos 

conducted (1 

ha each) 

Yield advantage 

(kg/ha) 

Maharashtra Sahyadri, PHB-71, 6201 651 950-2450 

Karnataka KRH-2 550 700-1800 

Andhra Pradesh DRRH-1, APHR-2, PHB-71 475 300-1150 

West Bengal CNRH-3, KRH-2, PHB-71, 

6201 

410 500-1275 

Tamil Nadu CORH-2, ADTRH-1 330 400-900 

Goa KRH-2, Sahyadri 300 900-2300 

Uttaranchal PSD-1, PHB-71 196 600-1350 

Uttar Pradesh NSD-2, PHB-71, 6201 186 900-2450 

Orissa DRRH-1, PHB-71, KRH-2 130 500-1300 

Others 

Haryana, Bihar, 

Gujarat, M.P, 

Tripura and Delhi 

 PHB-71, DRRH-1, 6201 88 450-1475 

Total  3316  

 

Table 2: Tropical rice hybrids released by NARES (India) 

 

Name of hybrid Year of release 

APHR-1 1994 

APHR-2 1994 

MGR-1 (IR64610H) 1994 

KRH-1 (IR64611H) 1994 

CNRH-3 1995 

DRRH-1 (IR65489H) 1996 



KRH-2 1996 

Pant Sankar Dhan-1 1997 

PHB-71 1997 

ADTRH-1 1998 

CORH-2 1998 

Narendra Sankar Dhan-2 1998 

Sahyadri (IR9690H) 1998 

Proagro 6201 2000 

HRI 120 (6444) 2001 

 



Golden Rice 
 

Golden rice is a variety of rice (Oryza sativa) produced through genetic engineering to 

biosynthesize beta-carotene, a precursor of pro-vitamin A in the edible parts of rice. 

 

• Developed as a fortified food to be used in areas where there is a shortage of 

dietary vitamin A.  

• Vitamin A deficiency (VAD) leading to cause of preventable blindness or severe 

visual impairement in children and increases the risk of disease and death from 

common severe infections. In pregnant women VAD causes night blindness and 

may increase the risk of maternal mortality 

• In 2005 a new variety called Golden Rice 2 was announced which produces up to 

23 times more beta-carotene than the original variety of golden rice. Neither 

variety is currently available for human consumption. 

               
                                Plate 1: White rice and Golden rice 

Golden rice and vitamin A deficiency 

• Prevalence of vitamin A deficiency. Red is most severe (clinical), green least 

severe. Countries not reporting data are coded blue. Source: WHO 

• The research that led to golden rice was conducted with the goal of helping 

children who suffer from Vitamin A Deficiency (VAD).  

• Children and pregnant women are at highest risk. Vitamin A is supplemented 

orally and by injection in areas where the diet is deficient in Vitamin A.  



Golden rice was created by transforming rice with two beta-carotene biosynthesis genes: 

1. psy (phytoene synthase) from daffodil (Narcissus pseudonarcissus)  

2. crt1 from the soil bacterium Erwinia uredovora  

Scientists from Swiss and german universities have engineered two genes from daffodil 

and one bacterial gene into rice to produce provitamin A. 
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Nutritional analysis of Golden rice 2 

• A single serving of golden rice 2 will provide the RDA for vitamin A if: 

• Β-carotene is converted to vitamin A at 12:1 (Russell suggests 2:1 is possible 

from rice) 

• Lower ratios could provide more vitamin A 

Golden Rice 2 recommendations 

1. A safety assessment needs to be undertaken, specific analysis could include: 

• Characterization of the DNA insert 

• Characterization of the inserted protein (posttranslational modification) 

• Digestibility (in vitro0 of carotene desaturase 

• Composition analysis 

• Carotenoid metabolites pool analysis 

2. The prediction that Golden Rice 2 could greatly improve vitamin A nutrition 

should be tested in premarket studies in free-living humans, including palatability 

of rice with altered appearance to conventional rice 

3. The development, approval and adoption of Golden rice 2 should be balanced   

against the potential to save millions of lives. 



Safety assessment of Golden Rice 2 

• Rice has a long history of safe use 

• High level of dietary exposure is intended 

• OECD guidelines for key nutrients and anti-nutrients in Rice 

• DNA safe to consume 

• No antibiotic resistance marker 

• DNA insert should be characterized 

• Most of the elements are derived from commonly consumed crop plants, or 

• Have been previously approved products 

• Only the carotene desaturase from Erwinia is novel 

• Bioinformatics should be performed 

• Digestibility studies should be conducted 

• Post-translational modification of all inserted proteins should be evaluated 

 Opposition

 Critics of genetically engineered crops have raised various concerns. One of these 

is that golden rice originally did not have sufficient vitamin A, but new strains 

were developed that solve this problem. 

 The aleurone layer that surrounds the rice endosperm is removed by a process 

called milling or polishing in most countries to improve the shelf life of the rice. 

Brown rice with the aleurone intact contains more B vitamins, iron, manganese, 

selenium, zinc and phosphorus than milled rice.  

 The Institute of Science in Society claims that if rice was not milled that 

supplementation would not be necessary. However USDA data shows that brown 

rice does not contain any more beta carotene than milled rice. Scientists at the 

International Rice Research Institute are screening rice germplasm, and trying 

conventional breeding approaches for breeding varieties with increased beta 

carotene in the aleurone. 



                                                       32. Institutions 
 

WORLD 

1. International Rice Research Institute (IRRI), Philippines 

2. Bangladesh Rice Research Institute (BRRI), Gazipur 

3. Consultative Group on International Agricultural Research (CGIAR), Los Banos, 

4. International Food Policy Research Institute (IFPRI), Washington 

 

INDIA 

 
1.Central Rice Research Institute(CRRI),Cuttack, Orissa 

2.Directorate of Rice Research (DRR), Hyderabad 

3.All-India Coordinated Rice Improvement Project (AICRIP) Hyderabad 

 

 

KARNATAKA 

 

1.All-India Coordinated Rice Improvement Project (AICRIP) at UAS, Dharwad 

2.All-India Coordinated Rice Improvement Project (AICRIP) at  UAS, Bangalore 

 

 
      
 
 

 

 



Frequently asked questions with answers by farmers 
Q.1  How many varieties have been developed from CRRI?  

A.  Seventy varieties have been developed from C.R.R.I  

 

Q.2  Please name some of the recommended varieties of CRRI for growing in different 

ecosystem of Orissa?  

A.  1. For drought prone areas.  

Heera, Dhala Heera , Vandana, Anjali, Kalyani II, Kalinga III, Sattari  

2. Irrigated areas.  

Ratna, Naveen, Satabdi, Saket 4, Khitish, Tapaswini, Ajay, Rajlaxmi, Geetanjali  

3. Shallow lowlands  

Pooja, Padmini, Ketekijoha, Savitri, Dharitri  

4. Semi Deep 

 Kalasree, Sarla, Gayatri, Moti  

5. Deep Water/Water logged  

Varshadhan, Durga, Paridhan, Utkalprabha  

6. Coastal Saline 

 Lunishree, Sonamani  

 

Q.3    Is there any hybrid varieties of CRRI, their duration and yield?  

A.  There are two hybrid varieties Ajay and Rajlaxmi. Duration is 135 days for both 

having yield potential of 7.5 t/ha and 7.0 t/ha respectively.  

 

Q. 4   Is there any Aromatic varieties of CRRI,  their duration and yield?  

A.  There are two Aromatic varieties of CRRI vig. Geetanjali and Ketekijoha. 

Duration is 135 days and 145 days with yield potential of 5.0 t/ha and 4.0 t/ha 

respectively.  

 

 

 

 



Q.5    How can we use pure and healthy seeds?  

A.  For using pure and healthy seeds we have to prepare a salt solution by adding 100 

g of salt in 1 Litre of water. Dip the seeds in the solution. Remove the floating seeds and 

wash the seeds with clean water.  

 

Q. 6.   How seed treatment can be done?  

A.  Seed treatment is done to control seed borne diseases. Bavistin @ 2.5 g/kg of 

seeds  or Beam 75 @ 0.6 g/kg of seeds.  

 

Q.7  How seedling treatment is done at nursery bed?  

A.  Seedling treatment is done by application of  

 Furadon 3G @ 250 g/100 sq.m. to make the seedling resistant   for at least 25-30 

days against gall midge.  

 Seedling root dip before transplanting to the mainfield for 10- 12 hours in 

chlorpyriphos solution @ 1ml/liter of water.  

 

Q.8  What will be the planting distance for high yielding varieties, hybrid rice and SRI 

method?  

 Planting distance for HYV 20cmX10cm or 20cmX15cm or 15cmX10cm  

 Hybrid rice 20cmX20cm  

 SRI method 25cmX25cm or 30cmX30cm. 

 

Q.9  What will be recommended fertilizer dose for rainfed upland, Kharif and Rabi 

rice.  

 Fertilizer dose for unfavourable rainfed upland NPK  will be @ 40-20-20 kg/ha 

 Lowland Kharif irrigated rice 60-30-30 kg/ha 

  Rabi rice 80-40-40 kg/ha  

 

Q. 10. What will be recommended fertilizer dose for Hybrid rice and Aromatic rice?  

A.    Fertilizer dose for  

Hybrid rice N, P & K 100-60-60 kg/ha   



Aromatic rice N,P,K ,Zn 60-30-30-25 kg/ha  

 

Q.11  How fertilizer management can be done in nursery bed?  Fertiliser dose for 10 

decimal areas is as follows.  

A.  For 10 decimal nursery area, it is recommended to use 2 quintal of FYM, 4.5 kg 

of Urea, 13 kg of SSP and 3.5 kg of MOP. If required 4.5 kg Urea may be applied as top 

dressing after 15    days of sowing.  

 

Q.12.  What is Azolla? How Azolla can be beneficial to us?  

 Azolla is a water fern. It fixes atmospheric nitrogen into the soil with the help of 

blue green algae by symbiosis process.  

 Its application improves soil health and soil fertility. Azolla suppresses weed 

growth, reduces loss of applied chemical Nitrogen fertilizer. Azolla biofertilizer 

technology is simple, economic and ecofriendly.  

 In rice field Azolla grown once before or after planting can produce upto 25 tons 

of fresh biomass and contribute upto 50 kg N/ha. Azolla grown once during the 

cropping season can easily supply 20-40 kg N/ha. Azolla can be used as a feed for 

poultry, duckery, fish and cattle.  

 

Q.13.  What is Kisan call centre?  

A.  The objective of schme has been to make Agriculture knowledge available at free 

of cost to the farmers as and when desired.  

Kisan call centre No. is 1551  

 

Q. 14 what should be the age of seedling for High yielding varieties and SRI method of 

seedling?  

A.  Age of Seedlings for  

HYV 20-30 days 

 SRI 10-12 days  

 

Q.15.    How weeds can be controlled by using herbicides?  

A.    Herbicides are cost effective alternatives to hand weeding  



 Butachlor(1.0-1.5 kg/ha)  

 Anilophos(0.4-0.6 kg/ha)  

 Pretilochlor(0.6-0.8 kg/ha)  

 are some of the widely used pre emergence herbicides. These are generally 

applied 4-7 days after transplanting.  

 Propanil(2.0 kg/ha)  

Post emergence application can control weeds effectively when applied at 20 days after 

transplanting.  

 

Q.16 what will be suitable cropping system to be adopted in Orissa?  

A.  Selection of suitable crop enterprises.  

Kharif/Wet season  Rabi/Dry season Summer season

Rice    Rice   Legume Crops 

Rice    Groundnut/Potato/ Green gram/ 

    wheat/Maize/  Black gram/    

    Sunflower  Bean  

Q.17. How Brown Plant Hooper can be controlled?  

A.  Brown Plant Hopper can be controlled by following methods.  

Cultural control  

• Drain out water from field for 3-4 days.  

• Maintain optimum plant population, preparing alley (skip 1 row after each 20 

rows)  

Chemical Control 

• Monocrotophos 36 SL @ 400 ml  

• Ethofenprox 10 EC @ 300 ml  

• Phosalone 35 EC@ 400ml  

• Imidacloprid @ 40 ml BPMC @ 400 ml per area in 200 Lit of water.  

Direct the nozzle to the base of the plant.  

Spray neem based pesticide @ 4-5 ml per Lit at the base of plant.  

 

 



Q.18. How Blast disease can be controlled?  

A.  Blast disease can be controlled by the following methods.  

Cultural- Avoid raising seedlings in upland areas. Avoid excess application of N 

fertilizer beyond 80 kg/ha. Apply balanced fertilizer NPK in 2-3 splits.  

Chemical  

Hinosan 50EC @ 2ml/Lit of water.  

Bavistin 50 WP @ 2.5 g/Lit of water Aqueous extract of bael leaves (A. 

marmelous) @ 25 g/Lit to be grinded and mixed in 1 Lit water.  

Tulsi leaves (0.Sanctum) @ 25 g to be steamed for 15 minutes and mixed in 1 Lit 

water.  

 

Q.19.  What are the Agril Implements developed from CRRI?  

A.  There are several Agricultural implements developed by CRRI viz. Mini 

parboiling Unit, Star cum Cono weeder, CRRI multicrop seed drill (2 rows). Drum 

seeder, 3 row manual pull type seed drill, paddy wheel hoe. Two row rice seed cum 

fertilizer drill, Rice husk & Chaff stove, finger weeder, 4 row manual rice transplanter, 

hand shovel, hand plough. 

 

 



ITKs (Indigenous Traditional Knowledge) 

Introduction 

As the Earth's population continues to grow, more resources are demanded. A desire for 

material goods also continues to be a main goal for people, and these two elements 

combined place an increased pressure on Mother Earth. The 21st century is inevitable, 

and as it rapidly approaches, there is constant talk of bigger and better things. Many 

people are beginning to posses the Western view of affluence, and more attention is 

focused on how to obtain the greatest amount of resources without thought for how 

extraction will impact the future. It is understandable that an increase in population is 

demanding more commodities, but with careful management of our natural resources, a 

sustainable balance can be achieved.  

Indigenous groups all over the world have adapted cultural belief systems that 

demonstrate an immense knowledge and respect for the Earth. These systems contain 

rules that define how the environment should be treated. Rituals, ceremonies and 

prohibitions all regulate the use of natural resources and accomplish the goals of resource 

management and a balanced ecosystem. Understanding this knowledge and using it to 

solve environmental problems is incumbent on us.  

Time is of the essence as more native groups are introduced to modern things that 

otherwise would have no place in their lives, attitudes change and the desire for better 

things is continual. In contrast to Western societies, native societies have fewer wants and 

needs. As colonization continues, Western views are being implanted into many native 

societies and is affecting their traditional life style. Take the Amazon for example. The 

lush tropical rainforests have been of great curiosity to explorers for many centuries. 

Traditional societies living close to nature for thousands of years were discovered, and 

cultural heritage destroyed either because of death by foreign disease or assimilation into 

mainstream society. Gradually through assimilation traditional practices and respect for 

the Earth lessen. Ironically, as we become more interested in traditional belief systems, 

the youngsters of many indigenous groups are becoming disinterested in their native 



culture. Outside influence provides them with a negative view of their culture, and they 

believe it is a waste of time to learn about traditional practices. Things are changing, and 

some indigenous societies are keeping their cultural autonomy intact despite these outside 

influences. 

Smithsonian scientists researching environmental problems are discovering ways the 

damage, to the Earth, that has and is being done can be restored and regulated. 

Traditional knowledge of the Earth is based on thousands of years experience and can not 

be left out of the formula for environmental management. There is so much we can learn 

from indigenous peoples and as scientists devise plans for regulation and restoration, 

traditional knowledge provides guidance and solutions. 

What is Indigenous Knowledge?  

Indigenous Knowledge (IK) can be broadly defined as the knowledge that an indigenous 

(local) community accumulates over generations of living in a particular environment.  

This definition encompasses all forms of knowledge – technologies, know-how skills, 

practices and beliefs – that enable the community to achieve stable livelihoods in their 

environment.   A number of terms are used interchangeably to refer to the concept of IK, 

including Traditional Knowledge (TK), Indigenous Technical Knowledge (ITK), Local 

Knowledge (LK) and Indigenous Knowledge System (IKS). 

Traditional Knowledge Systems in Rice 

Recent studies have unraveled a number of unknown properties of rice, some of 

which have been reported in ancient Indian Ayurvedic literature.The ancient literatures of 

rice-growing Asian countries such as Thailand, Myanmar,China, Malaysia, Indonesia, 

and India have attributed some medicinal properties to rice, in addition to it being the 

mainstay as food. In early oriental writings, whole brown rice was mentioned as the 

perfect food. In China, the medicinal value of rice was known as far back as in 2,800 BC, 

when it was used by royal Chinese physicians for healing purposes. It was believed to 

restore tranquility and peace to those who were easily upset. Dried, sprouted rice grains 



were used to aid in digestion, toning muscles and expel gas from the stomach and 

intestines. The Chinese believe rice strengthens the spleen as well as stomach, increases 

appetite, and cures indigestion. They use red rice yeast for various ailments. 

 

Traditional Malaysian medical writings prescribe boiled rice ‘greens’ as an eye 

lotion and for use in acute inflammation of the inner body tissues. The application of 

dried powdered rice is recommended for skin ailments. In Cambodia, the hulls of mature 

plants are considered useful for treating dysentery. Hulls of three-month-old rice plants 

are diuretic. In the Philippines, rice polish (bran, tiki tiki) is extracted and used as an 

excellent source of vitamin B to prevent and cure beri-beri (Vir et al., 2005). 

 

Farmers in developing societies have quite a sophisticated knowledge evolved and 

gained through their close interaction within natural and physical micro-environment and 

cultural adaptation, which are recognized now more eco-friendly and sustainable. 

Looking to the importance of the role of farmers’ knowledge in sustainable agriculture, 

an effort has been made to conduct a study in purposively selected villages of Gond and 

Halba tribes of southern part of Bastar district, Chhatisgarh, India towards indigenous 

rice crop management under rainfed agroecosystem. A combination of methodology 

including participant observation, group discussions, semi-structured interview schedule 

and Participatory Rural Appraisal (PRA) has been used. A group of experienced 

scientists from different disciplines were chosen to get their perception towards scientific 

rationale of farmers’ practices. Study indicated that tribal farmers were having 

experiential wisdom to conserve and select the 97 location-specific indigenous paddy rice 

varieties for getting sustainable yields. A poor socio-economic status and risk-prone 

biophysical condition for agriculture do not permit the tribal people to adopt energy 

intensive technology for local rice crop management. They have therfore developed their 

own innovative strategy of location specific rice cropping. Most of the conserved and 

adopted indigenous varieties of rice are resistant against diseases and insect pests. Both 

the tribes possess invaluable local knowledge towards rice crop management practices, 

but the practices differ. These tribal farmers have indigenous method of soil 

classification, fertility management, soil and water conservation through selected 



plants/trees/shrubs and cultural practices, creating micro-environment, seed selection and 

conservation, planting methods, weed control, maintaining the indigenous gene pool of l 

location specific rice varieties, cropping systems and local techniques of insect pest 

management. The farmers were more confident about their local practices of managing 

and producing the indigenous rice which is more compatible to socio-cultural and bio 

physical resources. Perception of agricultural scientists indicated that most of the 

documented local practices of indigenous rice crop management by tribal people had a 

rationale and they were worthy of consideration from sustainability point of view. 

 

Traditional Knowledge Systems in Karnataka 

Permaculture (Permanent agriculture) is an effort to integrate a variety of disciplines 

to help us create sustainable methods for living on the planet. The word 'permaculture' is 

a combination of the words 'permanent' and 'agriculture' or 'permanent' and 'culture.' It 

was developed by Australian Bill Mollison as a constructive response to the ecological 

and energy crises that became globally apparent in the early 1970s.    

It is the conscious design and maintenance of agriculturally productive 

ecosystems which have the diversity, stability and resilience of natural ecosystems.  It is 

the harmonious integration of landscapes and people providing their food, energy, shelter 

and other material and non material needs in sustainable way.     

Subhash Palekar’s method of natural farming: This method has already been 

practiced by many farmers in the state of Maharashtra, Karnataka, Andhra Pradesh and 

Tamil Nadu etc.  In Karnataka, a few farmers from Bidar, Gadag, Mysore, Chitradurga 

and other districts are following this method of cultivation.  He also calls his method of 

cultivation as zero budget natural farming consisting of four chakras which he refers as 

ratha chakras.  They are as follows.     

Bijamrita (Seed treatment: - Beej Sanskar), Jiwamrita (Microbial culture), 

Achchadana (Mulching) and Waaphasa (Soil aeration)   



In the preparation of Bijamrita and Jiwamrita, deshi cows’ urine and dung are the 

major components, apart from using a local soil from the surface boundary of the farm 

(serves as a inoculants for native micro organisms).  

Agnihotra – Homa Farming: Agnihotra is a scientific process of purification of the 

atmosphere with the agency of cosmic element - FIRE. It is ordained by Vedas, the 

ancient most treasure of scientific knowledge belonging to the entire humanity. Agnihotra 

creates pure nutritional and medicinal atmosphere and prevents growth of pathogenic 

bacteria. The subtle vibrations emanating from agnihotra fill the surrounding atmosphere  

with  vibrations  of  love,  peace and purity.  Agnihotra is an excellent method of 

practicing natural and ecological farming. Its purifying effect makes plants happy, 

healthy and disease-resistant. Animal life too is benefited in its vicinity. Regular 

performance of agnihotra helps rebalance the disturbed ecological cycles. Agnihotra 

purifies the water reservoirs. It has also been experienced that the agnihotra-ash is 

extremely medicinal and can be used as nutrition to plants. 

 

 

  v  

 

We would like to bring your attention to few rice varieties, which are already in use and 

are meeting or have the potential to meet the food security needs of farming families and 

of society as a whole, especially if they are encouraged with appropriate means. . Further, 



other than looking at only economics of the cultivation, these varieties are linked with the 

people's cultures and traditional knowledge.   

 

• KUMERU is a drought resistant rice variety cultivated in the hilly areas of 

Karnataka during rainy season. 

• CHARE is a drought resistant variety grown in Karnataka, which gives long straw 

that can be used as cattle feed or put to some other alternative use.  

• KAYAME is a traditionally grown rice variety of Karnataka, which is resistant to 

both drought and alkalinity, and it gives tasty boiled rice. 

• MORADDA is a red, tasty, big size rice variety that is resistant to both drought 

and alkalinity. It grows faster and is cultivated during three seasons in Karnataka. 

• KALAME is an alkalinity hardy variety grown in coastal areas and it has 

medicinal properties. 

• JHOLAGA is a salinity resistant rice variety, which is traditionally grown in 

coastal regions of Karnataka. This also gives long straw. 

• BORO rice variety is drought hardy and is cultivated in dry areas of Bihar.  

• Orkaima, Pokkali and Kuttadan are indigenously grown, salt- resistant paddy 

varieties of Kerala.  

• A variety called HETADA VEE is grown in Sri Lanka in the dry season. It 

matures earlier than the commonly used varieties and gives a good yield.  

  

 



Sources for the information collected on Varieties, INM & water Management 

 

1. POP for Rice- UASD, Dharwad and UAS, Bangalore. 

2. Official web site of the following institutions. 

a. KSDA, Bangalore 

b. ICAR, New Delhi 

c. IRRI, Philippines 

d. CRRI, Cuttuck 

e. State Agril.University (Respective states) – POP for Rice 

f. Ikisaan, limited, Hyderabad 

g. IPNI, Hyderabad 

  

 



Package of Practice for Rice developed by University of Agricultural 

Sciences, Dharwad 
 

Paddy is grown under irrigated and rainfed condition in an area of 13.8 lakh 

hectare in North Karnataka. Its productivity is 24.2q/ha with a production of 33.30lakh 

tonne. Paddy is grown under channel, tank and lift irrigation over an area of 38,000ha in 

North-East Transition and dry zones (Region 1, Zone 1 & 2). In this region, major Rice 

growing talukas are Manvi, Raichur, Bidar, Bhalki, Aurad, Aland, Chincholi, Yadgiri, 

Sedam and Chittapur. Paddy is grown in North-East and Northern dry zones (Region 2, 

Zone3) as irrigated crop over an area of 61,000ha covering district such as Raichur, 

Bellary, Belagum and Bijapur.  

During kharif season drill sown Paddy is grown under rainfed condition in the 

regions receiving heavy south-west monsoon in central parts of Northern Transition 

region 4 (Zone 8). The annual production of drill sown paddy is 2.1lakh tonne from an 

area of 1.3lakh ha in Shiggaon, Dharwad, Hirekerur, Belagum, Bailhongal talukas. 

Paddy is grown as major crop in heavy rainfall (malnad) region (Region 5, Zone 

9) over an area of 1.37lakh ha under rainfed condition during kharif season. It is also as 

an important food crop in coastal region (Region 6, Zone10), grown as rainfed crop in 

2.1lakh ha area. Depending upon irrigation availability paddy is also grown under rabi 

and summer condition. 

 

  

 

 

 

 

 

 

 
 



Varieties Zone and situation Sowing Time Duration (days) and characteristics Remarks 

Kharif 

Jaya 1,2,3,8,9 rainfed & 

irrigated 

End of June 140-150, long and bold seed 

125-130, medium and small seed 

Resistant to blast disease 

Rasi 1,2 & 8 rainfed & 

irrigated 
-do- 

125-130,Suitable for drill sown 

condition 

Resistant to blast disease 

Vani 1,2 & 3,irrigated -do- 140-145, long and small seed - 

Sona 1,2 & 3, irrigated -do- 140-145, long and small seed - 

Prakash 1,2 & 3, irrigated -do- 145-150, long and small seed - 

IR-20 
1,2 & 3, irrigated 

Before 15th 

July 
130-145, medium and small seed 

 Tolerant  to BLB, GLH & Tungro 

disease  

Pushpa 1,2 & 3, irrigated -do- 125-135, long and small seed - 

Madhu 1,2 & 3, irrigated -do- 120-125, medium and small seed Shattering of seeds 

Mangala 1,2, 3, 8 & 9, rainfed 

& irrigated 

Mid of 

August 
105-130, medium and small seed 

Tolerant  to blast disease 

BPT-5204 1,2,3, irrigated End of June 140-165, long and small seed - 

Telhumsa 1,2,3, irrigated July 120-125, medium and small seed - 

Mandya Vani 
1,2, 3 & 8, irrigated 

Up to 15th 

July 
130-135, long and small seed 

- 

Karna (KMP – 1,2, 3, 8 & 9, rainfed Up to 15th 130-135, long and bold seed It is suited for Cauvery basin. 



39) & irrigated July Tolerant to pests 

JEB – 24 
1 & 2 irrigated 

Mid of 

August 
165-175, suitable for seed drill sowing 

- 

Avinash 

(Gama-318) 

3 & 8, rainfed & 

irrigated 
May-June 135-145, medium and bold seed 

- 

MTU-1001 8,rainfed May-June 130-135, medium and small seed  

Pragathi 1,2 & 3, irrigated Up to July 130-135, medium and small seed - 

Mandya Vijay 8, irrigated Up to June 140-145, medium and small seed - 

Jyoti 
8, irrigated Up to June 125-130, long and bold seed  

Resistant to blast, moderately 

susceptible to BPH 

Amrut 
8,rainfed May-June 

105-110, Medium and bold seed, 

suitable for drill sown condition 

Resistant to blast and brown leaf 

spot. Escapes drought. 

Abhilash 
8 & 9, rainfed May-June 

155-165, long and bold seed, suitable 

for drill sown condition 

- 

Intan 
8 & 9, rainfed May-June 

160-170, long and small seed, suitable 

for drill sown condition 

Susceptible to blast disease and  

Hemavati 
9, rainfed May-June 

160-170, medium and small seed, 

suitable for drill sown condition 

- 

KHP-2 
9, rainfed 

May-1st week 

of June 

145-150, medium and small seed, 

suitable for drill sown condition 

Tolerant to blast. Recommended for 

malnad region except Kodagu 



 

district. 

IET-7191 
9, rainfed 

May-1st week 

of June 

150-155, long and bold seed, suitable 

for drill sown condition 

Tolerant to blast to some extent & 

susceptible to brown leaf spot 

Mahaveer 
10, rainfed 

May-1st week 

of June 

110-115, long,  small and red seed , 

suitable for drill sown condition 

Resistant to gall midge. Red seeded. 

Shakti 
10, rainfed 

May-1st week 

of June 

120-125, long and bold seed, suitable 

for drill sown condition 

Resistance to gall midge  

Phalguna 
10, rainfed 

May-1st week 

of June 

135-140, medium and small seed, 

suitable drill sown condition 

Resistant to gall midge 

KKP-6 
10, rainfed 

May-1st week 

of June 

135-140, long and bold seed, suitable 

for drill sown condition 

Withstand water logging for 1 week 

Getu 
10, rainfed 

May-1st week 

of June 

130-140, long and bold seed, suitable 

for drill sown condition 

                      - 

IET-7564 8, rainfed May-June 100-105, long and small seed                         

IET-13549 

(Scented 

Mugad) 

8, rainfed May-June 
130-135, long and small seed and 

scented variety 

Resistant to pest and disease. 

Scented rice. Gives higher yield. 

Suitable for drill sowing  

 

 



 

Rabi(Irrigated) 

Phalguna 
10 

Up to last week of 

October  
125-140, long and small seed 

Resistant to gall midge 

Jaya 10  --do-- 120-145, long and bold seed Resistant to blast disease 

Jyoti 
10 

Up to last week of 

October  
100-105, long and bold seed 

- 

Shakti 10 --do-- 120-125, long and bold seed Resistant to gall midge 

Summer (Irrigated) 

Rasi 
8 

Up to last week of 

January 
120-125, medium and small seed 

 

Jyoti 8 --do- 125-130, long and bold seed - 

Shakti 10 --do- 120-125, long and bold seed Resistant to gall midge 

Mukti 10 --do- 125-130, red seed Red seeded 

Jaya 1,2,3 &10 --do- 120-145,long and bold seed - 

Madhu 1,2,3,8 &9 --do- 120-125, medium and small seed Shattering of seeds 

Vani 1,2,3 --do- 140-145,long and small seed - 

Sona 1,2,3 --do- 140-145,long and small seed Difficult for threshing  

Prakasha 1,2,3 -do- 145-150, long and small seed - 

IR-20 1,2,3,9 &10 -do- 120-145, medium and small seed Resistant to BLB, GLH & Tungro 



disease 

Pushpa 1,2,3,9 -do- 125-135, long and small seed - 

Mangala 1,2,3,8 &9 -do- 105-130, medium and small seed Tolerant to blast disease 

Praghati 1,2,3, --do- 130-135, medium and small seed - 

Mandyavani 1,2,3, --do- 130-135, long and small seed - 

 

In zone -9 farmers are cultivating variety MTU-1001. KRH-2 paddy hybrid released from Karnataka, it is not only giving higher yield 

but also resistant to pest and disease.  



 

 

Special characteristics: 

• These varieties respond well for normal to high dose of fertilizers 

• Normally varieties take 7-15 days more duration during summer compared to 

kharif. 

• In irrigated regions dwarf varieties gives higher yield without lodging under high 

soil fertility condition. 

Hybrid Rice: 

• In short duration it gives 15-20% higher yield compared to high yielding varieties 

• Resistant to disease 

• KRH-2, an important paddy hybrid released from Karnataka. 

• Seed rate for transplanting -15kg/ha 

• Spacing-20x10cm 

• Transplant only one seedling/hill or 5 seedlings/sq. ft. 

• During milling use special rubber shell 

• Store hybrid rice for 3 to 4 months to avoid sticking and odour after cooking 

 

Materials required for sowing Per hectare 

Transplanting 62kg Seeds 

Drill sowing 80-100kg 

Green leaf manures or 5-10t Organic manures 

FYM 5-10t 

   

Chemical fertilizers 

Seed bed: As in seed bed preparation section. 

Main field: 

                                                           Nutrients 

Zone Nitrogen Phosphorus Potassium Zinc Time of application 

Kharif -Transplaned paddy 

1,2,8 100 50 50 20 At the time of transplanting ½ 
Nitrogen, full dose of phosphorous, 
potassium and zinc.1/4 nitrogen at 
30days after transplanting and at 
panical initiation stage 

3 150 75 75 20 --do-- 



9 75 75 90 20 Before transplanting ½ Nitrogen, 
full dose of phosphorous, potassium 
and zinc.1/4 nitrogen 30days after 
transplanting and at 55 days 

10 75 75 90 20 Before transplanting 1/3 Nitrogen, 
full dose of phosphorous, 1/2 
potassium and full dose of zinc. 
30days after transplanting and at 55 
days 1/3 nitrogen and at 55 days ½ 
potassium 

8 &9 
(Drill 
sown 
paddy) 

100 50 50 20 At the time of sowing-full dose of 
Phosphorus, potassium and zinc.1/3 
nitrogen-20 & 40 DAS* and at 
panical initiation stage 

*DAS: Days after sowing 

 

Seed bed preparation (For all zones) 

Selection of good seed material: 

• Salt water treatment (1:4) 

• Remove immature and chaffy seeds 

• Select only bold seeds and wash thoroughly with clean water and dry under shade 

Note: Salt water treatment is not required for certified seeds 

 

Dry Nursery 

• Area – 750 sq meter for one hectare  

• Prepare 75 beds of 7-7.5 m long, 1.2-1.5 m width and 10 cm high. 

• Apply 25 kg FYM or compost along with 45g ammonium sulphate ( 90 g 

nitrogen), 280g super phosphate (45 g phosphorus) and 75g of muriate of potash 

(45 g potassium)  

• Sow treated (recommended) seeds uniformly in the raised beds.  

 

Wet Nursery 

       Area required for wet nursery as same as dry nursery. 

Steps involved in raising wet bed seedlings are as follows: 

• The seed bed area is puddled and leveled. 

• Irrigate the seed bed and drained off excess water 

• For each 100 m2 area of nursery bed, provide 1 kg N, 0.4 kg P2O5 and 0.5 kg K2O 

along with 250kg FYM .The fertilizers are mixed with soil before sowing. Double  



 

 

• the P2O5 application in locations where cool temperatures retard the growth of 

seedlings.   

• Sow (broadcast) pre-germinated seeds (soak the seeds for 24 hours, incubate in 

warm moist conditions for 36-48 hours until germination) on a drained bed at the 

rate of 50 – 70 g (unsoaked weight basis) per square meter depending upon the 

size of the seed.   

• Keep the beds moist for the first few days.  Do not flood the beds.   

• When the seedlings are about 2 cm high, keep the beds submerged in a shallow 

layer of water. 

• Top dress the seed beds with 0.3 kg to 0.6 kg N per 100 square meter area 6 days 

before transplanting. 

• Seedlings will be ready for transplanting at 20-25 DAS 

Preparation of transplanting (main) field 

• Three weeks before transplanting incorporate 5-7 tonne of FYM or compost or 1 

tonne of poultry manure per hectare or 

• Incorporate 10 tonne of green leaf manure three weeks before transplanting. 

• Provide drainage channel for salt affected soil. 

• After fertilization avoid moving of water from one field to another. 

Transplanting: 

• Spacing: 20x10cm (50 hills/ sq.meter) 2-3 seedlings per hill 

• Short duration variety: 15x10cm (67 hills/ sq. meter) 

• In Tungabhadra command area, for transplanting of long duration varieties such 

as sona masuri under delayed condition (August 15-30th) select the seedlings 

which are 45 days old and transplant about 3 to 4 seedlings per hill to get higher 

yield.  

Sowing of Paddy using drum seeder 

• Followed under late sown conditions especially in the month of July when rainfall 

is sufficient enough to make puddling. 

• Use pre-germinated seeds for sowing 

• Seed rate – 40 kg/ha 



 

 

Nutrient Management in Paddy 

Organic farming: 

Use of green leaf manures 

Drill sown paddy: 

• Sow sunhemp green manure seeds @10kg/ha mixed with paddy seeds. 

• Carry out hodta operation (Planking) in standing water after 40 DAS for in situ 

incorporation of sunhemp in the soil which will decompose easily and early and 

add to organic matter to the soil maintaining the sol fertility.  

 

                                                   OR 

• Ex situ incorporation of green leaf manuring of Eupatorium/parthenium/cassia 

and other weeds green material @ 5 t/ha in between the two paddy rows by 

carrying out hodta operation. 

• Provides only 50% nutrients to maintain good yield. 

 

Transplanted paddy: 

Sow green manure seeds of Sesbania rostrata (@ 25kg/ha) along with the 

application of entire P2O5 recommended for paddy, eight weeks before transplanting of 

paddy, then in situ incorporate the green manure crop by carrying out hodta operation ( 

Planking) seven weeks after sowing. Transplant paddy seedlings after one week of 

incorporation along with the application of 50% recommended nitrogen for paddy. 

 

Note: Increase the yield level by providing recommended dose of nitrogen or maintain 

same yield level without nitrogen application 

 

Use of Biofertilizers 

 

  Biofertilizers are ready to use live formulates of such beneficial microorganisms 

which on application to seed, root or soil mobilize the availability of nutrients by their 

biological activity in particular, and help to build up the micro-flora and in turn the soil 

health in general. Bio-fertilizers are eco friendly and are environmentally safe. They form  

 



 

 

not only part of integrated nutrients but are of low cost. The bio-fertilizers used for rice 

crop are Azospirillum, Phosphobacteria, Blue green algae, azolla and Mycorhiza.  

 

Rhizobium 

• These bacteria are capable of forming nodules on leguminous crop plants. 

• Fixes atmospheric nitrogen by symbiotic relationship with legumes. 

• Each Rhizobium species form nodules on particular group of leguminous crop 

plants these are called as cross inoculation group of rhizobia. Some of the cross 

inoculants released from University of Agricultural Sciences Dharwad are SB-120 

for Soybean, GB-1 for Redgram and GR-2 for Bengalgram. 

 

Azotobacter 

• It has the ability to fix atmospheric nitrogen in crop plants. 

• It can be used for monocots and for crops like Sorghum, Wheat, Maize, Finger 

millet, Cotton, Sugarcane and Vegetable crops. 

• Apart from its Nitrogen fixation it produces some nutrients and growth hormones 

and provides to the crop plants.   

• It increases the germination per centage and also helps in plant growth and 

development.  

• It protects crop plants from pathogens. 

 

 

Azospirillum 

It is also an important nitrogen fixing bacteria. It is mainly used in monocots such 

as Sorghum, Wheat, Maize, Cotton, Sunflower and Sugarcane. It fixes 25-30 kg 

nitrogen/ha and also helps in crop growth by providing plant hormones. By using 

azospirillum species such as ACD-15 and ACD-20 which are released from University of 

Agricultural Sciences Dharwad, we can reduce the quantity of nitrogen by 25 per cent. 

 

 

 

 



 

 

Acetobacter diazotrophicus 

It fixes atmospheric nitrogen in sugarcane crop and present in root system, leaves 

and stem of the sugarcane crop. These are also present in sweet sorghum and sugar beet. 

It fixes on average 150-160kg nitrogen in sugarcane. 

Phosphate solubilisers  

This type of biofertilizers solubilises phosphates in the soil and render them in 

available form for low land and upland rice. Bacteria like Bacillus megatherium var 

phosphaticum, Bacillus polymixa, Pseudomonas fluorscens, Pseudomonas striata fungi 

like Pencillium digitatum, Aspergillus niger, Aspergillus awamori were found to have a 

strong phosphate dissolving ability.  It can be used for almost all crop plants. Application 

of phosphobacteria with rock phosphate gives same effect as that of super phosphate. 

Plant growth promotion by biofertilizers 

Some microorganisms such as Pseudomonas, Azospirillum and Azatobacter 

produces growth promoting hormones such as Indole acetic acid, gibberellins etc. which 

helps in plant growth and development. Thee microorganisms also provide disease 

resistance to the plants. 

 

Application of Bio-fertilizers to rice 

Seed treatment: 1000 g of Azospirillum culture is to be mixed with water to prepare a 

solution and the seeds required for one hectare are soaked in the solution over night 

before sowing in the nursery bed.  

                                                              OR  

Prepare slurry of Azospirillum 600 g + phosphobacteria 600 g with one litre rice gruel 

and mixed with 25 kg of rice seeds and ensure uniform seed coating. Dry in shade 

and sow the seeds within an hour of treatment 

 

 



 

Seedling treatment: Prepare slurry by mixing Azospirillum @ 1 kg in 40 liters of water 

and dip the root portion of rice seedlings in this bacterial suspension for 15-30 minutes 

and then transplant the seedlings in the field.  

Soil application  

• Azospirillum and phosphobacteria each at 2 kg/ha are to be mixed with 50 kg of 

well powdered decomposed FYM/compost.  

• Apply the mixture of biofertilizers to the rice before transplanting.  

Blue Green Algae (BGA). 

It is another type of biofertilizer which fixes nitrogen and provides to the crop 

plants. It requires pH of 6.5 to 7.5 for better growth and development. Apart from its 

nitrogen fixation it improves physical and chemical condition soil. It excretes organic 

acids that render phosphorus solubilisation. It reduces 25 percent of the recommended 

dose of nitrogen.  

Method of application in Paddy crop  

• Puddle the land by repeated ploughing for 2 – 3 times. 

• Prepare beds of size 10 x 10 m in a ploughed land bund on all sides and let water 

into the field to a height of 10 cm and maintained for 2-5 cm depth.  

• Sprinkle 10 kg of dried algal inoculum for one hectare field. 

• At the time of application, a thin film of water is to be maintained.  

Azolla  

Azolla fixes atmospheric N in symbiotic association with the blue-green alga, Anabaena 

azollae. Of seven species of Azolla, A. pinnata is commonly found in India. It usually 

floats on the surface of idle water bodies such as ponds, canals, ditches and channels. Its 

occurrence was observed mostly during winter to early part of summer. 

 Azolla can be multiplied by constructing nurseries with 10 cm deep standing water and 

adding superhphosphate (@ 8 kg P2O5/ha) in small plots. Inoculation with Azolla @ 8 

kg/sq.m.   Azolla  to be used immediately after harvest. It can be applied as green manure  



 

 prior to rice planting or can be grown as dual crop with rice. Incorporation of fresh Azolla 

at 5 t/ha just before planting or its inoculation at 1 t/ha at planting and its incorporation 

after one month gave yields identical with application of 30 kg N/ha. 

It could also be used as both green manure and dual crop with rice, but dual cropping 

(inter-cropping) was more practicable and economical. Inoculation of fresh Azolla at 0.5-

1.0 t biomass/ha before 15-20 days of planting for green manuring and after 7 days of 

planting for dual cropping is recommended. Dual cropping up to 3-4 weeks was 

beneficial for rice. Split application of superphosphate at 8-10 kg P2O5/ha and carbofuran 

at 75-90 g/ha ensured rapid fern growth. Phosphorus need of Azolla could be met from 

recommended dose of P for rice by applying half the dose of P during Azolla cultivation. 

Green manuring supplied 20-40 kg N/ha and dual cropping 20-30 kg N/ha. Using Azolla 

as green manuring or dual cropping was on par with application of 30 kg N/ha through 

chemical fertilizer and increased grain yield. Inoculum of 100-300 g/m2 for Azolla 

multiplication and 0.5-1.0 t/ha for green manuring or dual cropping has been 

recommended. Higher levels of inoculum helped in rapid Azolla growth and inoculum up 

to 3.0 t/ha could be used without any adverse effects on rice yield, provided water level is 

not high enough to allow rice leaves to be covered by Azolla 

 Nutrient content in azolla 

Sl. No. Plant nutrients Quantity (%) 

1. Nitrogen 4.0-6.0 

2. Phosphorous 0.4-0.9 

3. Potash 3.0-6.7 

4. Calcium 0.4-1.0 

5. Magnesium 0.5 

6. Manganese 0.11-0.16 

7. Iron 0.06-0.16 

8.  Mineral ash 9.0-10.0 

9. Lipids 5.0-6.0 

10. Fat 5.0 

11. Crude nitrogen 24.0-26.0 

12. Crude fibre 9.0 



 

Uses:  

- Azolla excretes organic nitrogen in water during its growth and also immediately upon 

trampling. Fern fronds are soft and rapidly decomposed.  

- It absorbs traces of potassium from irrigation water.  

- Azolla provides nitrogen, potassium and organic carbon etc.  

- It prevents weed growth in rice field water.  

Mycorrhiza: 

• It occurs naturally in low land and upland rice. It mobilizes the phosphorus 

required by rice.  

• It also provides nutrients such as iron,  zinc, copper, manganese etc. 

• It can be used for almost all crops especially horticultural crops, chilli, tomato etc. 

• Endomycorrhiza are obligate symbionts and have not isolated in pure culture and 

can be maintained only on live plants inoculated with spores of a species and 

collecting the pieces of roots with soil. The root biomass heavily infected by a 

specific mycorrhizal fungus serves as the inoculum for subsequent plots. 

• It is used in chilli, tomato seed beds @ 2kg /sq.meter. 

Fertilizer management:  

Reasons for loss of nitrogen: 

1. Leaching 

2. Deep percolation 

3. volatilization ammonia  

4. Denitrification losses 

 

Time of application of Nitrogen: 

• Go for spilt application of nitrogen to increase its availability at different crop 

growth stages, to get uniform growth and to avoid nitrogen losses. 

• Paddy requires nitrogen at two different growth stages viz., vegetative stage and 

before panicle initiation stage 



 

• Quantity and time of application depends on soil fertility status and varietal 

requirement. 

• Provide enough nitrogen at the time tillering 

 

Points to be consider for quantity and time of application of nitrogen 

• Apply during initial stage of crop growth to get more tillers 

• Application of nitrogen after tillering leads to good seed setting in the emerging 

panicle. 

• Application of nitrogen at later stages and before panicle initiation stage increases 

the nitrogen content in seeds but not the yield level. Hence late application of 

nitrogen is not recommended 

 

Quantity of nitrogen: 

Kharif crop - 100kg N/ha 

Nitrogen management: 

Quantity and time of nitrogen application depends on soil characteristics, irrigation 

management, climate, and method and time application. Points to be considered for 

nitrogen management are: 

• Nitrogen should be available to the crop at almost all growth stages. 

• Getting more yield from the available nitrogen 

 

Quantity and method of nitrogen application depends on the following points 

 

1. At the time of 

transplanting 

During last ploughing incorporate nitrogen need to be 

given at the time of transplanting 

2. Method of top dressing 24hours before topdressing drain out the field.24 

hours after topdressing irrigate the field. 

3. Number of top dress 3 and 6 weeks after transplanting and 1 week before 

panicle initiation. 

4. Quantity of nitrogen at 

each topdressing  

25kg/ha 

5. Low nitrogen status in the 

soil 

Provide more nitrogen at the time of  transplanting 



6. High nitrogen status in the 

soil 

Provide less nitrogen at the time of  transplanting and 

go for top dressing with remaining nitrogen 

7. Sand mixed soil Don’t apply excess nitrogen at any stage 

8. Low tillering varieties Apply less nitrogen at initial crop growth stage. 

9. Short duration varieties Apply more nitrogen at initial crop growth stage 

10. Long duration varieties Top dress more nitrogen 

11. Cool climate at initial crop 

growth 

                                  -----do---- 

12. Symptom of occurrence of 

bacterial leaf blight  

Frequent top dressing 

13. Transplanting of aged 

seedling 

Transplant at closer spacing and provide more 

nitrogen at the time of transplanting 

14. Form of application of 

nitrogen  

Ammonium sulphate or urea form 

 

    Nitrogen management in paddy with leaf colour chart (LCC) 

Yellowing of leaves in paddy indicates the deficiency of nitrogen, but it is difficult to 

decide the quantity of nitrogen to be applied based on the extent of yellowing. Leaf colour 

chart developed by International Rice Research Institute can be utilized for efficient nitrogen 

management in paddy. The actual requirement of nitrogen by the crop can be correctly 

assessed by leaf colour chart, as the native soil supply of N, supply through organics, 

irrigation water, soil organisms and N losses through leaching, evaporation, weeds etc. will 

be considered in N- management through leaf colour chart.  

The leaf colour chart consists of 6 -7 green strips, 1st strip with light green colour and 

the last strip (6th or 7th ) with dark green colour, and in between strips (2nd to 5th ) are with 

varying intensity of green colour. Time of nitrogen application is decided by LCC score. 

 

Use of leaf colour chart 

1. Select fully opened disease free new leaf i.e. third leaf from the top as index leaf in paddy 

plant for assessing the leaf colour and ten leaves to be selected from ten plants in the 

filed.  

2. Match the colour of the selected leaves by keeping the middle of the leaves on the colour 

strips of leaf colour chart and assess the colour intensity ( LCC value) during morning 

hours (8-10 am). 



 

3. Assess the intensity of leaf colour each time at a particular time by a particular individual. 

4. Take average of two if the leaf colour matches between two colour strips of the chart. 

5. Commence the assessment of  the leaf colour with LCC at 14 DAT in transplanted 

rice or 21 DAS in direct seeded rice and continue up to flower initiation/heading 

at an interval of 7-10 days  

6. Critical LCC value varies with the type of paddy genotypes. LCC critical value is 

3.0 in low N response cultures. In Karnataka for drill sown paddy (Intan variety) the 

critical LCC value is 3 and for Abhilash variety the LCC value is 4. 

7. Assess the average LCC values of 10 leaf samples. When the average LCC value of 

ten leaves or when the LCC values of five or more leaves found below the critical 

LCC limit fixed for that genotype, then top dress nitrogen depending on the crop 

growth and stage as indicated in the following table  

 

Quantity of nitrogen to be top dressed to paddy crop when assessed average LCC 

value is below the critical LCC value (Karnataka) 

Duration(days after planting/sowing) Quantity of 

nitrogen (kg/ha) 
Crop stage 

Short duration  

(100-115days) 

Medium duration 

(125-135days) 

Long duration (145-

165days) 

Summer Kharif 

Transplanted paddy 

Initial growth period 14-28 14-42 14-63 30 20 

Grand growth period 29-48 43-70 64-85 45 30 

Lag growth period 49-flowering 

stage 

71-flowering stage 86-flowering stage 30 20 

Drill sown paddy 

Initial growth period 21-34 21-56 21-70 30 20 

Grand growth period 35-55 57-84 71-90 45 30 

Lag growth period 57-flowering 

stage 

85-flowering stage 91-flowering stage 30 30 

 

 Foliar nutrition in Rice 

In recent years soluble fertilizers otherwise known as foliar fertilizers like Polyfeed 

and Multi ‘K’ were introduced in rice growing states.  



 

• Polyfeed contains 19: 19: 19 NPK with 6 micro-nutrients like iron, manganese, 

boron, zinc, copper and molybdenum, while multi K contains 13: 0: 46 NPK.  

• These fertilizers provide nutrients to the plant by foliar application as these 

fertilizers are completely soluble in water.  

• These fertilizers have no other impurities like sodium and chloride and they are 

100 % nutrients and these nutrients are easily absorbed through the leaves.  

• In certain occasions like prolonged drought, there is no scope to apply fertilizers 

to the soil for want of moisture. Like wise in flooded conditions due to continuous 

rains fertilizers could not be applied to the soil.  

• In such special circumstances these soluble fertilizers are must to protect the crop 

against hunger and this forms a compulsory act of crisis management.  

• And the foliar application of Speciality fertilizers plays an important role in 

supplying the nutrients at critical stages of flowering and grain formation.  

Phosphorus management in paddy 

The texture of the soil is important while considering phosphorus application. Recovery 

of phosphorus from added fertilizer is much less in heavy soils than in light soils. For 

example: in black clay soils the recovery is 20 to 40% compared 60 to 80% recovery in red 

sandy soils.  It is now known that the phosphorus status of soil should be built up to a 

particular level to achieve higher yields. At least 35 kg P2O5 per ha should be available in 

soil to get profitable returns to fertilizer application in rice. If soil analyses shows below 

this level, the phosphorus fertilizer requirement is calculated as given below: 

Potassium management in paddy 

Identify the need to apply potassium to a field from the soil test results. 

If there is a need, then potassic fertilizer is to be applied as basal application. The split 

application of potassium is recommended when  

1. The soils are very low in potassium 

2.  If the soil is too light to hold the potassium against leaching 

3.  If the potassium fixation power of the soil is very high as indicated in the soil test 

report 



 

4.Top dressing of potassium if needed is applied at the panicle initiation stage 

 Foliar spray of 1% urea + 2% DAP + 1% KCl at PI and 10 days later for all 

varieties 

 

Micronutrient management in paddy 

  Apply Zinc sulphate @ 20kg/ha before planting or drill sowing along with FYM or any 

organics once in three crop seasons. 

 Dip roots of the seedlings in 1% Zinc sulphate solution for one minute before 

transplanting. 

 

Water management  

 Maintain water to an extent of 2.5cm height in the field during first 10 days of 

transplanting and afterwards increase the height up to 5cm through out the crop growth. 

Drain out the impounded water from the fields 10 days earlier to harvesting. 

 Maintain the water level to an extent of 5cm during panicle initiation to panicle 

emergence stage. 

 For drill sown rice care should be taken to drain out excess rain water during first 10-15 

DAS and the water level in the field should not be more than 2.5cm height during 

tillering stage.  

 In drill sown rice carry out hodta operation (Planking) in standing water at 40 DAS, and 

impound sufficient rain water through the crop growth period. This prevents growth of 

weeds thus reduces its competition with crop. 

 

Seed treatment: 

Soak the seed materials in 1g HgCl2.H2O or 0.1 g Streptocycline and 0.1 g Copper 

sulphate or 0.3 g Agrimycin 100 and 0.12 g Copper oxy chloride in 1 litre of water for 20 

minutes. 

 

 

 

 

 



 

 

Plant protection measures in paddy 

 

Pest Damaging symptoms Management 

Rice mealy 

bug 

The nymph and adult pinkish 

in colour and covered with 

mealy matter on the body. 

Mealy bugs suck the sap by 

remaining concealed within 

leaf sheath. 

Seed beds (300sq.meter area) apply Phorate 

10% @75g or Carbofuron 3% @1.25kg 

insecticides before sowing, mixed with soil and 

go for irrigation. Allow thin film of standing 

water in the field at 12-15 DAS. Apply granular 

form of carbofuron 3% @10kg/ha or Phorate 

10% @12.5kg/ha or Quinolphos 4% @30kg/ha 

mixed with soil. For other regions at 10-12 days 

after sowing and 20-25 days after transplanting 

apply 1.3ml Monocrotophos 36SL or 2.5ml 

Chloropyriphos 20EC or 2ml Phasalone 35EC 

or 2g Carboril 50% WSP or 0.2g 

Thiomethyoxon 25WG or 0.3ml Imidachloprid 

17.8SL.Any one of the above insecticide is  

mixed in 1 liter of water and spray at basal 

portion of the plant. 1000-1125liters of spraying 

chemical is required per hectare. Plant 

protection measure is essential at the time of 

flowering. After harvesting go for dusting of 

Chloropyriphos on bunds. 

Brown plant 

hopper (BPH) 

Wedge shaped, brown 

coloured. Nymphs and adults 

congregate at the base of the 

plant and suck the plant sap 

from stem and leaf sheath. 

Leaves turn yellow initially 

and later brownish due to 

drying up of the plants. 

Under severe cases field 

Observe for the presence of pest at basal portion 

of the plant at least once in a week 30days after 

transplanting. Alternate wetting and drying the 

field during peak infestation. Draining out the 

standing water from the field 2-3 times. Apply 

recommended dose of nitrogen based on soil 

fertility. At flowering stage plant protection is 

necessary. After application of granular 

insecticides in presence of thin film of water in 



gives a burnt appearance in 

concentric circles, known as 

“Hopper burn”. This pest 

more severe in Tungabhadra 

command area 

the field avoid moving of water from field to 

field for 36-48hours after application 

Gall midge The pest is more severe in 

seed bed and 30-40 days 

after transplanting in coastal 

and western ghat region. The 

maggot feed on the apical 

point of the central shoot. 

The infested central shoot is 

converted to long tubular 

structure known as galls or 

silver shoots. It resembles as 

an onion leaf glistens in the 

field 

Same management practice as in BPH and Rice 

mealy bug 

Yellow stem 

borer  

Caterpillars bore into the 

central shoot of seedlings 

and tillers leading to death of 

central shoot. At 

reproductive stage, panicle 

turn whitish, erect with 

chaffy spikelets and can be 

easily pulled out, is known as 

“white ears” 

Apply 25kg/ha of Fipronil 0.3 G granules 

before sowing and mix with soil then go for 

irrigation. 

Rice Leaf  

Folder 

The larva forms a protective 

feeding chamber by folding a 

leaf blade together and glues 

it with silk strands and feed 

on leaf tissues/chlorophyll. 

Longitudinal white and 

transparent streaks on leaf 

blades are created which 

 

 

10-12 DAS  1ml of methyl parathion 50EC or 

0.5ml Fenitrothion 100EC or 0.9ml Diazinon 

60EC or 1.3ml monocrotophos 36SL or 2ml 

chloropyriphos 20 EC or 1.5ml Fenthoate 50EC 

or 2ml Phasalone 35EC or 2ml Endosalfon 

35EC or 2ml Quinolphos 25EC.Any one of the 



later giving scorched 

appearance. 

Rice hispa The adult is blue-black and 

very shiny. Grubs make 

tunneling through leaf tissue 

causing irregular translucent 

white patches that -are 

parallel to the leaf veins. 

Damaged areas have white 

streaks that are parallel to the 

midrib 

Rice 

Caseworm 

The larva feeds on the 

foliage by scrapping 

chlorophyll leaving 

horizontal rows of green 

material. The leaf tips are 

sharply cut off and the cut 

portions are turned into 

cylindrical tubes, is either 

attached to the plant or seen 

floating on the water surface 

above mentioned insecticide is mixed with 1 

liter of water and take up spraying for seed bed. 

18litere of spray chemical is required and for 

transplanted field 500-625 liter/ha spraying 

chemical or carbofuron 3% @19kg/ha granules 

can be used. 

Armyworm Early stage larvae 

skeletonise the leaves and 

later stages become 

gregarious and voracious 

eating the whole leaves at 

night. During day time it will 

hide at  base of the plant 

Application of any one  insecticides as 

mentioned above during evening hours 

Rice Gundhi 

Bug 

The adult is slender and 

greenish brown bug. The 

nymphs and adult suck the 

milk from the developing 

grains and stem in the early 

stage of grain formation. 

Malathion dust 5% @ 20kg/ha or 2ml 

Malathion 50EC in 1lit and take up spraying on 

panicle. 675 liter of spraying chemical is 

required per hectare.  



Discolouration of panicles as 

well as the presence of some 

empty or ill filled grains in 

the panicles. Infested paddy 

straw contains foul smell.   

Rice grass 

hopper 

Adults are green in colour. 

Both nymph and adult feed 

on leaves. At the shoot blade 

stage of the crop they nibble 

at the florets into base of 

inflorescence stalks causing 

formation of white ears. 

Cleaning of bunds. Deep ploughing is 

recommended in winter season to expose the 

egg mass. Dusting of 50% malathion or 1.5% 

quinolphos or 1% endosalfon on bunds.  

Diseases 

Blast Rice blast affects the leaves, 

on which it causes diamond / 

spindle shaped white to gray 

lesion with dark green to 

brown borders surrounded by 

a yellowish halo, the lesion 

may enlarge coalesce and kill 

entire leaves. Blast also 

affects leaf collar, stem 

nodes and internodes. 

Seed dress with either Tricyclazole 75 WP or 

Carbendazim 50 WP @ 2g/kg of seed. In field 

if symptom appears spray 1g of Carbendazim or 

1 ml Edifenphos or Tricyclazole  in 1 liter of 

water, mix and apply. 

Brown leaf 

spot 

The symptoms of the 

disease appear on the 

coleoptile, the leaves, leaf 

sheath and also the glumes. 

On the leaves the spots vary 

in size (1cm) and shape 

from minute dots to 

circular, eye shaped or oval 

spots is seen in the central 

portion. The seeds are some 

times shriveled and 

Use disease free seeds for sowing. If disease 

occurs spray 1g of ediphenphos or 2g mancozeb 

or 2.25g Zineb mixed with 1liter of water. 



discolored. 

Bacterial leaf 

blight 

5-10mm long green-yellow 

spot at tip of leaves. These 

spots enlarge and turn to 

yellow. It begins as water 

soaked stripes on the leaf 

blade. The stripes increases 

in length and breadth become 

yellow and then white and 

may coalase to cover the 

entire blade. Drop of 

bacterial exudates may be 

observed on young lesions. 

Before sowing soak the seeds in 0.1g 

streptocyclin and 0.1 g copper sulphate or 0.3g 

agrimycin -100 and   Copper Oxy Chloride 0.1g 

in 1 liter of water for 20 minutes and then go 

for sowing. If disease occurs at main field spray 

0.05g streptocyclin and 0.05g in one lit of water   

Udbatta 

disease 

Stunted growth of affected 

seedlings. The panicle 

emerges from the leaf sheath, 

as a straight, dirty coloured, 

hard, cylindrical spike, 

considerably reduced in size, 

much resembling an 

agarbatti or udbatta. No 

grains are formed on the 

affected ear, instead white 

mycelium and conidia form 

narrow stripes on the flag 

leaf along the veins before 

the panicle emerge 

Use disease free seeds for sowing. Hot water 

treatment of seeds at 52°C for 10 min. Removal 

and destruction of diseased panicles in field. 

 

False Smut In one panicle, only few 

seeds showing the disease 

symptoms. Individual grains 

of the panicle are 

transformed into yellow or 

greenish velvety spore balls. 

These spore balls contain 

 

 

 

 

------do------- 



white mycelium and conidia. 

Sheath blight Appearance of one or more 

relatively large, oblong or 

irregularly elongated lesions 

on the leaf sheath; in 

advanced stages center of the 

lesion becomes bleached 

with an irregular purple 

brown border. Initially these 

lesions are white in colour 

later it turns to dark brown. 

At severe condition drying of 

leaves. 

1g Carbendazim 50 WP or 2g Mancozeb 75 WP 

in 1 liter of water. 

Rice tungro  Severe stunting and 

reduction in the number of 

tillers. Affected leaves are 

often light yellow to orange 

yellow. Delayed flowering 

and panicle initiation is often 

incomplete. Infected panicles 

are small and sterile or only 

partially filled with 

discoloured grains. 

Removal of infected plants at early crop growth 

stages. This disease transmitted by green leaf 

hopper. To prevent this, spray 1.3ml 

monocrotophos in 1liter of water. 

 

White tip 

nematode 

White tip or whip like 

malformation of the top one-

third of the leaf blade later 

white tip turns to brown 

colour. In flowering tillers, 

chaffiness and abnormal 

elongation of glumes in some 

spikelets. 

 

 

 

Soak the seeds in water for 24 hours, later hot 

water treatment at 52°C for 10 min 

 

 

 

 



 

 

Table: Weed management in Paddy 

Take up hand weeding at 20 and 40 days after transplanting and at 20 and 40 days after 

sowing in transplanted and drill sown Paddy respectively. 

 

Sl. 

No. 

Herbicide Quantity 

(ha) 

Time of 

application 

Remarks 

1. Transplanted 

Paddy -  

2, 4- D 

Sodium salt 

80 % 

2.5 kg 3 – 4 weeks 

after 

transplanting

We can control dicotyledonous weeds 

and annual grasses. Care should be 

taken to avoid herbicidal drift to nearby 

grapes field, cotton, Pulses, Potato and 

crops belonging to cucurbitaceous 

family.  

2. Propanil  

35 EC 

7.5 lit weeds are at 

1 or 2 leaf 

stage 

We can control both 

monocotyledonous and dicotyledonous 

weeds.Do not mix any chemical with 

these herbicides 

3. Butachlor  

5 % G 

30 kg Broadcast 

the granules 

at 5 – 7 days 

after 

transplanting 

- 

4. 2,4 – D ethyl 

ester 5 % G 

15 kg Spray 5 – 7 

days after 

transplanting

- 

5. Anilogard 1.5 lit --do-- - 

6. Thiobencarb 

(Benthiocarb) 

50 EC 

4.0 lit Within 5 

days after 

transplanting

- 

7. Pendimethalin 

30 EC 

3.3 lit Within 3 - 5 

days after 

transplanting

- 

8. Oxidiazon 25 1.0 lit Within 3 - 5 - 



EC days after 

transplanting

Drill sown Paddy 

1. Propanil  

35 EC 

7.5 lit Spray on 

weeds at 4 

weeks after 

sowing 

We can control both 

monocotyledonous and 

dicotyledonous weeds. 

Do not mix any chemical with these 

herbicides 

2. Butachlor  

50 EC 

3.0 lit Within 5 

days after 

sowing 

- 

3. Pendimethalin 

30 EC 

3.3 lit Within 5 

days after 

sowing 

Controls weeds belongs to Graminae 

family 

 
 

Note: 

 

• Follow plant protection measures only when pest or disease incidence is noticed. 

Be aware of the places where pest or disease incidence is common. 

• While handling pesticides hand should be dry without any wounds. 

• The recommended dose of chemicals is suited only for large sized spraying 

equipments. 

• While using granular form of pesticides care should be taken for standing of thin 

film of water in the field atleast for 36 – 48 hours. 

 

Harvesting: 

• At the time of harvesting the upper portion (90%) of the spikelets should be straw 

coloured. But 3-4 grains in the lower portion of the panicle are still greenish. 

• Take up threshing operation when the moisture content in the grain is 15 percent. 

• Do not dry the grains at each time more than 4 – 6 hours otherwise grains will 

shrivel and break. 

 



 

Some suggestions: 

• Do not use the seeds for sowing from the crop which was affected by blast 

disease. 

• Burn all the residues of paddy crop which was affected by blast disease. This 

prevents the spread of disease to the subsequent crop. 

 

Yield levels 

Zone 1 and 2 

SL. 

NO. 

VARIETY GRAIN YIELD 

(Q/HA) 

STRAW YIELD 

(Q/HA) 

1. Jaya 75 - 85 110 – 130 

2. Telahamsa 50 - 65 60 – 80 

3. Sona, vani, Prakash, IR - 20 63 - 70 80- 90 

4. Madhu, Pushpa, Mngala, 

Mandyavani, Pragathi 

50 - 63 60 - 80 

5. Sonamasuri 75- 80 110- 120 

6. JEB - 24 50 - 60 60 – 75 

7. Drill sown paddy varieties 

(rainfed condition) 

25 - 30 45 - 55 

    

Zone – 3 

We can expect on an average 50-55 q of grains and 60-80 q of straw yield from different 

varieties. 

 

Explanation Grain yield (q/ha) Straw yield (q/ha) 

Zone - 8 

1. Short duration varieties 60-70 75-90 

2. Medium duration 

varieties 

75-85 115-130 

 

Low cost Paddy cultivation practices: 

 Transplant the varieties such as Jaya, Vani, Sona and Prakash before 20 th of July. 



 

 Transplant IR – 20 before 5 th of August 

 Varieties such as Madhu, Pragati and Pushpa should be transplanted after 20 th of 

August. 

 Mangala can be transplanted upto September 7. 

 Summer Paddy should be transplanted before the end of February. 

 Avoid transplanting of more than 25 days old seedlings 

 Avoid transplanting at the depth more than 5 cm deep 

 Incorporate FYM and compost 3 weeks before transplanting 

 For late duration varieties maintain 50 hills per sq. m and for short duration 

varieties it is 67 hills per sq. m 

 

Ratooning in Malnad region 

• Intan and I.E.T – 7191 varieties are suitable for rationing 

• Go for rationing only good main crop was harvested 

• Harvest the crop 8-10 cm above ground level and after harvesting leave the land 

8-10 days for drying 

• Take up planking (hodta ) 15 days after irrigation 

• At this stage topdress 50 kg Nitrogen through any source 

• Take up plant protection measures similar to that of main crop 

• Ratoon crop will be ready for harvest at 135 days. We can obtain 25 q yield per 

hectare 



A¬PÜ CÙÜáÊÜÄWÝX ÓÜá«ÝÄ¢Ü ¸æàÓÝ¿á PÜÅÊÜáWÜÙÜá (2005), PÜêËË, «ÝÃÜÊÝvÜ BÖÝÃÜ «Ý®ÜÂ¨Ü ¸æÙæWÜÙÜá & »Ü¢Ü¤

»Ü¢Ü¤

»Ü¢Ü¤ÊÜ®Üá° ¯àÃÝÊÜÄ ÖÝWÜã ÊÜáÙæ¿ÞÍÜÅ¿á¨ÜÈÉ E¢Ü¤ÃÜ PÜ®ÝìoPÜ¨Ü

13.8ÆPÜÒ ÖæPæràÃÜá PæÒà¢ÜÅ¨ÜÈÉ ¸æÙæ¿áÇÝWÜá£¤̈ æ. C¨ÜÃÜ E¢Ý³̈ ÜPÜ¢æ 24. 2 QÌípÝÇé

±ÜÅ£ ÖæPæràÄWæ CÃÜáÊÜâ¨ÜÄí¨Ü Joár E¢Ý³̈ Ü®æ PæàÊÜÆ 33.3 ÆPÜÒ o®éWÜÙÜÑr̈ æ.

»Ü¢Ü¤ÊÜ®Üá° DÍÝ®ÜÂ¨Ü AÃæ ÊÜáÇæ®ÝvÜá ÖÝWÜã J|ÊÜÆ¿á¨Ü (±ÜÅ¨æàÍÜ 1, ÊÜÆ¿á

1 ÊÜá¢Üá¤ 2) 38,000 ÖæPæràÃÜá ±ÜÅ¨æàÍÜ¨ÜÈÉ PÝÆáÊæ, PæÃæ ÊÜá¢Üá¤ H¢Ü ¯àÃÝÊÜÄ

BÍÜÅ¿á¨ÜÈÉ ¸æÙæ¿áÇÝWÜá£¤¨æ. D ±ÜÅ¨æàÍÜ¨Ü »Ü¢Ü ¤ ¸æÙæ¿ááÊÜ ÊÜááSÂ

¢ÝÆãPÜáWÜÙæí¨ÜÃæ ÊÜÞ¯Ì, ÃÝ¿áaÜãÃÜá, ¹à¨ÜÃÜ, »ÝÈR, LÃÝ¨Ü, BÙÜí¨Ü,

bíaæãàÚ, b¢Ý¤±ÜäÃÜ, ¿Þ¨ÜXÄ ÊÜá¢Üá¤ ÓæàvÜí. DÍÝ®ÜÂ ÖÝWÜãE¢Ü¤ÃÜ¨Ü J|

±ÜÅ¨æàÍÜWÜÙÜÈÉ (±ÜÅ¨æàÍÜ 2, ÊÜÆ¿á 3) »Ü¢Ü¤ÊÜ®Üá° ¯àÃÝÊÜÄ ¸æÙæ¿ÞX 61,000

ÖæPæràÃé ±ÜÅ¨æàÍÜ¨ÜÈÉ ÃÝ¿áaÜãÃÜá, ·ÙÝÛÄ, ¸æÙÜWÝËÊÜá¢Üá¤ ¹hÝ±ÜâÃÜ iÇæÉWÜÙÜÈÉ

¸æÙæ¿áÇÝWÜá£¤¨æ.

ÊÜá«ÜÂ»ÝWÜ¨Ü E¢Ü¤ÃÜ¨Ü AÃæÊæáÇæ®ÝvÜá ±ÜÅ¨æàÍÜ 4(ÊÜÆ¿á 8)ÃÜÈÉ ÓÜÖÜ

±ÜÎcÊÜá¨Ü ÖæaÜác ÊÜáÙæ ¹àÙÜáÊÜ »ÝWÜWÜÙÜÈÉ ÊÜááíWÝÄ®ÜÈÉ ÊÜáÙæ¿ÞÍÜÅ¿á¨ÜÈÉ

»Ü¢Ü¤ÊÜ®Üá° PÜãÄWæÀáí¨Ü ¹£¤ ¸æÙæ¿áÇÝWÜá£¤̈ æ. ÎWÝYíË,«ÝÃÜÊÝvÜ,×àÃæPæàÃÜãÃÜ,

¸æÙÜWÝË ÊÜá¢Üá¤ ¸æçÆÖæãíWÜÆ ¢ÝÆãPÜáWÜÙÜÈÉ ÓÜáÊÜÞÃÜá 1.3 ÆPÜÒ ÖæPæràÃÜá

±ÜÅ¨æàÍÜ¨ÜÈÉ PÜívÜá ·ÃÜáÊÜ PÜãÄWæ »Ü¢Ü¤¨Ü ¸æÙæÀáí¨Ü ·ÃÜáÊÜ ÊÝÑìPÜ E¢Ü³®Ü°

2.1 ÆPÜÒ o®éWÜÙÜÑr̈ æ.

»Ü¢Ü¤ ÊÜáÇæ®ÝvÜá ±ÜÅ¨æàÍÜ¨Ü (±ÜÅ¨æàÍÜ 5,ÊÜÆ¿á 9)±ÜÅ«Ý®Ü ¸æÙæ¿ÞX¨Üáª,

C¨Ü®Üá° ÓÜáÊÜÞÃÜá 1.73 ÆPÜÒ ÖæPæ ràÃÜá ±ÜÅ¨æàÍÜ¨ÜÈÉ ÊÜáÙæ¿ÞÍÜÅ¿á¨ÜÈÉ

ÊÜááíWÝÄ®ÜÈÉ ¸æÙæ¿áÇÝWÜá£¤̈ æ. PÜÃÝÊÜÚ ±ÜÅ¨æàÍÜ¨ÜÆãÉ (±ÜÅ¨æàÍÜ 6, ÊÜÆ¿á 10),

C¨Üá ÊÜááSÂÊÝ¨Ü BÖÝÃÜ ¸æÙæ¿ÞX¨Üáª, ÊÜáÙæ¿ÞÍÜÅ¿á¨ÜÈÉ ÓÜáÊÜÞÃÜá 2.1 ÆPÜÒ

ÖæPæràÃÜáWÜÙÜÈÉ ¸æÙæ¿áÆ³vÜá¢Ü¤¨æ. ¯àÄ®Ü Æ»ÜÂ¢æWÜ®ÜáWÜá|ÊÝX ×íWÝÃÜá ÊÜá¢Üá¤

¸æàÔWæ¿áÆãÉ »Ü¢Ü¤ÊÜ®Üá° ¸æÙæ¿áÇÝWÜá£¤¨æ.

¢ÜÚWÜÙÜ ËÊÜÃÜ

¢ÜÚWÜÙÜá ÊÜÆ¿á ÊÜá¢Üá¤ ¹¢Ü¤®æ PÝÆ AÊÜ¬( ©®ÜWÜÙÜÈÉ)/

ÓÜ¯°ÊæàÍÜ ËÍæàÐÜ¢æ

1 2 3 4

ÊÜááíWÝÃÜá

g¿Þ 1,2,3,8,9 gã®éPæã®æ 140&150, E¨Üª ,¨Ü±Ü³

ÊÜáÙæ¿ÞÎÅ¢Ü ÖÝWÜã ÁãÙÜWæ

¯àÃÝÊÜÄWæ

ÃÝÔ 1,2,8 - & ÓÜ¨ÜÃÜ& 125&130,PÜãÄWæ ¹¢Ü¤®æWÜã

- & ÓÜ¨ÜÃÜ& ÓÜãPÜ¤

ÊÝ~ 1,2,3, ¯àÃÝÊÜÄWæ - & ÓÜ¨ÜÃÜ& 140&145, E¨Üª, ÓÜ|¡

Óæãà®Ý 1,2,3, ¯àÃÝÊÜÄWæ - & ÓÜ¨ÜÃÜ& 140&145,E¨Üª ,ÓÜ|¡

±ÜÅPÝÍÜ 1,2,3, ¯àÃÝÊÜÄWæ - & ÓÜ¨ÜÃÜ& 145&150,E¨Üª,ÓÜ|¡

IBÃé&20 1,2,3, ¯àÃÝÊÜÄWæ - gáÇæç15 130&145, ÊÜá«ÜÂÊÜá, ÓÜ|¡

±ÜâÐÜ³ 1,2,3, ¯àÃÝÊÜÄWæ ÃæãÙÜWÝX 125&135,E¨Üª ,ÓÜ|¡

ÊÜá«Üá 1,2,3, ¯àÃÝÊÜÄWæ - & ÓÜ¨ÜÃÜ& 120&125, ÊÜá«ÜÂÊÜá, ÓÜ|¡

ÊÜáíWÜÙÜ 1,2, 3,8,9 ÊÜáÙæ BWÜÓér 105&130, ÊÜá«ÜÂÊÜá, ÓÜ|¡

¿ÞÎÅ¢Ü ÖÝWÜã ÊÜá«ÜÂ¨ÜÊÜÃæWæ

¯àÃÝÊÜÄWæ

i²q.&5204 1,2,3 ¯àÃÝÊÜÄWæ gã®éÊÜÃæWæ 140&150, ÊÜá«ÜÂÊÜá ÓÜ|¡

ÊÜáívÜÂÊÝ~ 1,2, 3,8 ¯àÃÝÊÜÄWæ gáÇæç15ÃÜÊÜÃæWæ 130&135,E¨Üª, ÓÜ|¡

PÜ|ì 1,2,3, 8,9 - & ÓÜ¨ÜÃÜ& 130&135,E¨Üª, ¨Ü±Ü³

(PæGÊÜåé--²&39) ÊÜáÙæ¿ÞÎÅ¢Ü

ÖÝWÜã ¯àÃÝÊÜÄWæ

iC¹&24 1,2 ¯àÃÝÊÜÄ BWÜÓér 165&175 PÜãÄWæ ¹¢Ü¤®æ

ÊÜá«ÜÂ¨ÜÊÜÃæWæ E¨Üª ÓÜ|¡

AË®ÝÍÜ 3,8 ÊÜáÙæ¿ÞÎÅ¢Ü Êæáà&gã®é 135&145,ÊÜá«ÜÂÊÜá, ¨Ü±Ü³

(WÝÊÜÞ&318) ÖÝWÜã ¯àÃÝÊÜÄWæ

GÊÜåéq¿áá&1001 8 ÊÜáÙæ¿ÞÎÅ¢Ü Êæáà&gã®é 130&135 ÊÜá«ÜÂÊÜá,ÓÜ|¡

±ÜÅWÜ£ 1,2,3 ¯àÃÝÊÜÄWæ gáÇæçÃÜÊÜÃæWæ 130&135, ÊÜá«ÜÂÊÜá, ÓÜ|¡

ÊÜáívÜÂ Ëg¿á 8, ¯àÃÝÊÜÄWæ gã®éÃÜÊÜÃæWæ 140&145, ÊÜá«ÜÂÊÜá, ÓÜ|¡

hæãÂà£ 8, ¯àÃÝÊÜÄWæ &ÓÜ¨ÜÃÜ& 125&130, E¨Üª , ¨Ü±Ü³
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2. BÖÝÃÜ «Ý®ÜÂ¨Ü ¸æÙæWÜÙÜá



A¬PÜ CÙÜáÊÜÄWÝX ÓÜá«ÝÄ¢Ü ¸æàÓÝ¿á PÜÅÊÜáWÜÙÜá (2005), PÜêËË, «ÝÃÜÊÝvÜ BÖÝÃÜ «Ý®ÜÂ¨Ü ¸æÙæWÜÙÜá & »Ü¢Ü¤

AÊÜáê¢é 8, ÊÜáÙæ¿ÞÎÅ¢Ü Êæáà&gã®é 105&110, ÊÜá«ÜÂÊÜá, ¨Ü±Ü³

PÜãÄWæ ¹¢Ü¤®æWæ

A¼ÇÝÐÜ 8,9 ÊÜáÙæ¿ÞÎÅ¢Ü Êæáà&gã®é 155&165, E¨Üª, ¨Ü±Ü³

PÜãÄWæ ¹¢Ü¤®æWæ

CípÝ®é 8, 9, ÊÜáÙæ¿ÞÎÅ¢Ü &ÓÜ¨ÜÃÜ& 160&170,E¨Üª , ÓÜ|¡

PÜãÄWæ ¹¢Ü¤®æWæ

ÖæàÊÜÞÊÜ£ 9 , ÊÜáÙæ¿ÞÎÅ¢Ü &ÓÜ¨ÜÃÜ& 160 &170, ÊÜá«ÜÂÊÜá, ÓÜ|¡

PÜãÄWæ ¹¢Ü¤®æWæ

PæÖæaé²&2 9, ÊÜáÙæ¿ÞÎÅ¢Ü Êæáà&gã®é 145&150, ÊÜá«ÜÂÊÜá, ÓÜ|¡

Êæã¨ÜÆ ÊÝÃÜ PÜãÄWæ ¹¢Ü¤®æWæ

ICq&7191 9, ÊÜáÙæ¿ÞÎÅ¢Ü &ÓÜ¨ÜÃÜ& 150&155, E¨Üª ,¨Ü±Ü³

PÜãÄWæ ¹¢Ü¤®æWæ

ÊÜáÖÝËàÃÜ 10, ÊÜáÙæ¿ÞÎÅ¢Ü &ÓÜ¨ÜÃÜ& 110&115,E¨Üª ,¨Ü±Ü³,Pæí±Üâ

PÜãÄWæ ¹¢Ü¤®æWæ

ÍÜQ¤ 10, ÊÜáÙæ¿ÞÎÅ¢Ü &ÓÜ¨ÜÃÜ& 120&125, E¨Üª , ¨Ü±Ü³

PÜãÄWæ ¹¢Ü¤®æWæ

´ÝÆáY| 10, ÊÜáÙæ¿ÞÎÅ¢Ü &ÓÜ¨ÜÃÜ& 135&140, ÊÜá«ÜÂÊÜá, ÓÜ|¡

PÜãÄWæ ¹¢Ü¤®æWæ

PæPæ²&6 10, ÊÜáÙæ¿ÞÎÅ¢Ü 135&140,E¨Üª ,¨Ü±Ü³

PÜãÄWæ ¹¢Ü¤®æWæ

Wæàoá 10, ÊÜáÙæ¿ÞÎÅ¢Ü &ÓÜ¨ÜÃÜ& 130&140, E¨Üª ,¨Ü±Ü³

PÜãÄWæ ¹¢Ü¤®æWæ

ICq&7564 8 ÊÜáÙæ¿ÞÎÅ¢Ü Êæáà&gã®é 100&105,E¨Üª ,ÓÜ|¡

ICq &13549 8 ÊÜáÙæ¿ÞÎÅ¢Ü &ÓÜ¨ÜÃÜ& 130&135,E¨Üª, ÓÜ|¡

(ÊÜááWÜ¨Ü ÓÜáWÜí«Ü) ÓÜáÊÝÓÜ®æ ¢ÜÚ

×íWÝÃÜá ( ¯àÃÝÊÜÄ¿áÈÉ)

´ÝÆáY| 10, APæãrà·Ãé 140&150, E¨Üª ,¨Ü±Ü³

Pæã®æÁãÙÜWæ

g¿Þ 10, &ÓÜ¨ÜÃÜ& 120&145, E¨Üª , ¨Ü±Ü³

hæãÂà£ 10, &ÓÜ¨ÜÃÜ& 100&105, E¨Üª ,¨Ü±Ü³

ÍÜQ¤ 10, &ÓÜ¨ÜÃÜ& 120&125, E¨Üª ,¨Ü±Ü³

¸æàÔWæ ( ¯àÃÝÊÜÄ¿áÈÉ )

I.BÃé&64 1,2,3 g®æÊÜÄ 125&130, E¨Üª, ÓÜ|¡

Pæã®æÁãÙÜWæ

CÓé&18 1,2,3 &ÓÜ¨ÜÃÜ& 120&125, ÊÜá¨ÜÂÊÜá ¨Ü±Ü³

¢æÆÉ ÖÜíÓÜ 1,2,3 &ÓÜ¨ÜÃÜ& 120&125, E¨Üª, ÓÜ|¡

ÓÜáhÝ¢Ý 1,2,3 &ÓÜ¨ÜÃÜ& 130&135, E¨Üª, ÓÜ|¡

(GÃÜÊÜáÇæÉÆá)

ÃÝÔ 8, &ÓÜ¨ÜÃÜ& 120&125, ÊÜá«ÜÂÊÜá, ÓÜ|¡

hæãÂà£ 8, &ÓÜ¨ÜÃÜ& 125&130,E¨Üª, ¨Ü±Ü³

ÍÜQ¤ 10, &ÓÜ¨ÜÃÜ& 120&125,E¨Üª ,¨Ü±Ü³

ÊÜááQ ¤ 10, &ÓÜ¨ÜÃÜ& 125&130, Pæí±Üâ

ÓÜãaÜ®æ

� IBÃé&20 ¢ÜÚWæ iXÖÜáÙÜá, ¨ÜáívÝ|á, GÇæ ÊÜáaæ c ÃæãàWÜ
(¸ÝÂPæràÄ¿áÇé ¸æÉ$çpé) ÊÜá¢Üá¤ ¢ÜáíWæãÅ ®Üígá ÃæãàWÜÊÜ®Üá° ¢Üvæ¿ááÊÜ
ÍÜQ¤ C¨æ.

� ÊÜá«Üá ¢ÜÚ¿áÈÉ PÝÙÜá E¨ÜáÃÜáÊÜ WÜá|Ë¨ÜªÃæ Óæãà®Ý ¢ÜÚ¿áÈÉ PÝÙÜá
¹wÓÜáÊÜâ¨Üá PÜÐÜr.

� ÊÜáíWÜÙÝ ¢ÜÚ ¸æíQ ÃæãàWÜ ¢Üvæ¨ÜáPæãÙÜáÛÊÜ ÍÜQ¤ ±Üvæ©¨æ.

� ÊÜáÖÝËàÃÜ ÊÜá¢Üá¤ ÊÜááQ¤ ¢ÜÚWÜÙÜá Pæí±Üâ AQR PæãvÜá¢Ü¤Êæ.

� ÊÜáÖÝËàÃÜ, ÍÜQ¤ ÊÜá¢Üá¤ ´ÝÆáY| PÜ}æ ¯Ãæãà«ÜPÜ ¢ÜÚWÜÙÜá.

� PæPæ²&6 Jí¨Üá ÊÝÃÜ ®æÃæ ¢Üvæ¨Üá PæãÙÜáÛ¢Ü¤¨æ.

� CípÝ®é ¢ÜÚ ¸æíQ ÃæãàWÜPæR ¢Üá¢Ý¤WÜáÊÜ ÓÜí»ÜÊÜËÃÜá¢Ü¤¨æ.

� ICq&7191 ¸æíQ ÃæãàWÜÊÜ®Üá° ÓÜ³Æ³ ÊÜáqrWæ ¢Üvæ¿á·ÆÉ¨Üá B¨ÜÃæ C¨Üá
PÜí¨Üá GÇæ aÜáPæR ÃæãàWÜPæR ¢Üá¢Ý¤WÜáÊÜ ÓÜí»ÜÊÜËÃÜá¢Ü¤¨æ.

1 2 3 4 1 2 3 4
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A¬PÜ CÙÜáÊÜÄWÝX ÓÜá«ÝÄ¢Ü ¸æàÓÝ¿á PÜÅÊÜáWÜÙÜá (2005), PÜêËË, «ÝÃÜÊÝvÜ BÖÝÃÜ «Ý®ÜÂ¨Ü ¸æÙæWÜÙÜá & »Ü¢Ü¤

®Ýq»ÜãËáWæ

±æäàÐÜPÝíÍÜWÜÙÜá
ÊÜÆ¿á ÓÝÃÜg®ÜPÜ ÃÜígPÜ ±æäpÝÂÐé ÓÜ¢Üá PæãvÜáÊÜ ÓÜÊÜá¿á

ÊÜááíWÝÃÜá &®Ýq »Ü¢Ü¤

1,2 8 100 50 50 20 A«Üì ÓÝÃÜg®ÜPÜ, ±Üä£ìÃÜígPÜ,

±æäpÝÂÐéÊÜá¢Üá¤ ÓÜ¢Üá ®ÝqÊÜÞvÜáÊÝWÜ

1/4 ÓÝÃÜg®ÜPÜ ®Ýq ÊÜÞw¨Ü 30

©®ÜPæR ÖÝWÜã WÜ»ÝìíPÜáÃÜ ÖÜí¢Ü¨ÜÈÉ

3 150 75 75 20 & ÓÜ¨ÜÃÜ&

9 75 75 90 20 ®ÝqWæ Êæã¨ÜÆá½ ÓÝÃÜg®ÜPÜ,

±Üä£ì ÃÜígPÜ, ±æäpÝÂÐé ÊÜá¢Üá¤

ÓÜ¢ÜáÊÜâ 1/4 ÓÝÃÜg®ÜPÜ ®Ýq ÊÜÞw¨Ü

30 ÖÝWÜã 55 ©®ÜWÜÚWæ.

10 75 75 90 20 ®ÝqWæ Êæã¨ÜÆá 1/3 ÓÝÃÜg®ÜPÜ,

±Üä£ì ÃÜígPÜ,½ ±æäpÝÂÐé ÊÜá¢Üá¤

±Üä£ì ÓÜ¢ÜáÊÜâ, ®Ýq ÊÜÞw¨Ü 30

ÖÝWÜã 55©®ÜWÜÚWæ 1/3 ÓÝÃÜg®ÜPÜ

ÖÝWÜã 55 ©®ÜWÜÚWæ ½

±æäpÝÂÐé.

8 ÊÜá¢Üá¤ 9 100 50 50 20 ¹¢Üá¤ÊÝWÜ ±Üä£ì ÃÜígPÜ,

(PÜãÄWæ ¹¢Ü¤®æWæ) ±æäpÝÂÐé ÊÜá¢Üá¤ ÓÜ¢ÜáÊÜâ

1/3 ÓÝÃÜg®ÜPÜ ¹£¤¨Ü

20 ÖÝWÜã 40 ©®ÜWÜÚWæ ÊÜá¢Üá¤

WÜ»ÝìíPÜáÃÜ ÖÜí¢Ü¨ÜÈÉ

ÓÜÔ ÊÜáw ¢Ü¿ÞÄPæ (GÆÉ PÜêÑ ÊÜÆ¿áWÜÚWæ)

E¢Ü¤ÊÜá ¹àg¨Ü BÁáR

¹¢Ü¤®æWÝX E±ÜÁãàXÓÜ¸æàPæí©ÃÜáÊÜ ¹àgÊÜ®Üá° E±Üâ³ ¯àÄ®Ü
¨ÝÅÊÜ| Ü̈ÈÉ ( 1:4±ÜÅÊÜÞ|)ÖÝQ, aæ®Ý°X PÜÆÔ,ÊæáàÇæ ¢æàÆáÊÜ A«ÜìWÜqrÀáÃÜáÊÜ
ÊÜá¢Üá¤ hæãÙÝÛ¨Ü ¹àgÊÜ®Üá° ¸æà±ÜìwÔ, WÜqr¿Þ¨Ü ¹àgÊÜ®Üá° ÓÜÌaÜfÊÝ¨Ü ¯àÄ®ÜÈÉ
¢æãÙæ¨Üá ®æÃÜÚ®ÜÈÉ BÄÔ ¹¢Ü¤®æWæ ·ÙÜÓÜ¸æàPÜá. ±ÜÅÊÜÞ~PÜê¢Ü ¹àg ¨æãÃæ¢ÜÈÉ
E±Üâ³ ¯àÄ®Ü E±ÜaÝÃÜ¨Ü AÊÜÍÜÂPÜ¢æÀáÆÉ.

� PæÖæaé (BÃé) ²&2 ¢ÜÚ ¸æíQ ÃæãàWÜÊÜ®Üá° ¢Üvæ¨ÜáPæãÙÜáÛ¢Ü¤¨æ. C¨Ü®Üá°
PæãvÜWÜá iÇæÉ ¹oárEÚ¨Ü ÊÜáÇæ®ÝvÜá »ÝWÜWÜÚWæ Î´ÝÃÜÓÜá ÊÜÞvÜÇÝX¨æ.

� ÊÜááíWÝÄ®ÜÈÉ ©à[ÝìÊÜ¬ ¢ÜÚ ¸æÙæ¨ÝWÜ ¸æàÔWæ¿áÈÉ A¨ÜÃÜÆãÉ ¯àÄ®Ü
PæãÃÜ¢æ CÃÜáÊÜÈÉ ©à[ÝìÊÜ¬ ¢ÜÚWÜÙÜ®Üá° ¸æÙæ¿á¸ÝÃÜ¨Üá.

� AÊÜáê¢é ICq&7564 ÖÝWÜã ÃÝÔ ÊÝÄ »ÜãËáWÜÚWæ AË®ÝÍé,
g¿á, PÜ|ì, ÊÜááWÜ¨Ü ÓÜáWÜí«Ü ÖÝWÜã GÊÜåéq¿áá&1001 ¢ÜÚWÜÙÜá
ÊÜá«ÜÂÊÜáÊÝÄWæ ÊÜá¢Üá¤ A¼ÇÝÐÜÖÝWÜãCípÝ®é ¢ÜÚWÜÙÜá ÃÜíX »ÜãËáWæ
PÜãÄWæÀáí¨Ü ¹¢Ü¤Æá ÓÜãPÜ¤ÊÝ¨Ü ¢ÜÚWÜÙÜá.

� AÊÜáê¢é ¢ÜÚ¿áá ¸æíQÃæãàWÜ ÖÝWÜã PÜí¨Üá aÜáPæR ÃæãàWÜWÜÚWæ ¯Ãæãà«ÜPÜ
ÍÜQ¤ Öæãí©¨Üáª, ÎàZÅ ÊÜÞWÜáÊÜ¨ÜÄí¨Ü ·ÃÜPæR ¢Üá¢Ý¤WÜáÊÜ ÓÜí»ÜÊÜ PÜwÊæá.

ÓÜíPÜÃÜ| »Ü¢Ü¤ (Hybrid rice)

ÓÜíPÜÃÜ|»Ü¢Ü¤ÊÜâ PÜwÊæáAÊÜ¬¿áÈÉC¢ÜÃæ A¬PÜCÙÜáÊÜÄ»Ü¢Ü¤̈ Ü ¢ÜÚWÜÚXí¢Ü

ÍæàPÜvÜ 15&20 ÃÜÐÜár Öæbc®Ü CÙÜáÊÜÄ PæãvÜáÊÜ¨ÜÆÉ¨æ, ÃæãàWÜ ¯Ãæãà«ÜPÜ ÍÜQ¤
Öæãí©¨æ. PæBÃéGaé&2 PÜ®Ýìo¨ÜÈÉ ¹vÜáWÜvæ¿Þ¨Ü E¢Ü¤ÊÜá ÓÜíPÜÃÜ|
¢ÜÚ¿ÞX æ̈. ®ÝqWæ ±ÜÅ£ÖæPæràÄWæ 15 Q.WÝÅí.¹àgÓÝPÜá. ±æçÃÜ®Üá° 20 ÓæíqËáàoÃé
ÓÝÆáWÜÙÜÈÉ ±ÜÅ£ 10 Óæí. Ëáà. Jí¨æà Jí¨Üá ÓÜÔ¿áí¢æ A¥ÜÊÝ ÓÝÆáWÜÙÜÈÉ ®Ýq
ÊÜÞvÜÆáBWÜ©¨ÜªÃæ ±ÜÅ£ aÜ¨ÜÃÜ AwWæ I¨Üá ÓÜÔWÜÙÜí¢æ ®ÝqÊÜÞvÜ¸æàPÜá. ÓÜíPÜÃÜ|
»Ü¢Ü¤ÊÜ®Üá° AQR ÊÜÞwÓÜáÊÝWÜ ËÍæàÐÜÊÝ¨Ü ÃÜ·ºÃé ÍæÇé®ÜÈÉ ËáÇé ÊÜÞwÓÜ¸æàPÜá.
»Ü¢Ü¤ÊÜ®Üá° 3&4 £íWÜÙÜá ¨ÝÓÝ¤®Üá ÊÜÞw®Üí¢ÜÃÜ ·ÙÜÓÜáÊÜ¨ÜÄí¨Ü A®Ü° AípÝWÜáÊÜ¨Ü®Üá°
ÊÜá¢Üá¤ ÊÝÓÜ®æ¿á®Üá° ¢Üvæ¿á·ÖÜá¨Üá.

¹¢Ü¤®æWæ ¸æàPÝWÜáÊÜ ¸æàÓÝ¿á ÓÝÊÜáXÅWÜÙÜá ±ÜÅ£ ÖæPæràÄWæ

¹àg ®Ýq ¸æÙæWæ 62 Q.WÝÅí.

PÜãÄWæ ¹¢Ü¤®æWæ 80&100 Q.WÝÅí.

ÓÝÊÜ¿áÊÜ Wæã·ºÃÜ ÖÜÔÃæÇæWæã·ºÃÜ A¥ÜÊÝ 5&10o®é

PæãqrWæ Wæã·ºÃÜ 5&10o®é

ÃÝÓÝ¿á¯PÜ Wæã·ºÃÜ

ÓÜÔÊÜáwWæ : " ÓÜÔÊÜáw ¢Ü¿ÞÄPæ' Ë»ÝWÜ¨ÜÈÉ PæãqrÃÜáÊÜí¢æ
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A¬PÜ CÙÜáÊÜÄWÝX ÓÜá«ÝÄ¢Ü ¸æàÓÝ¿á PÜÅÊÜáWÜÙÜá (2005), PÜêËË, «ÝÃÜÊÝvÜ BÖÝÃÜ «Ý®ÜÂ¨Ü ¸æÙæWÜÙÜá & »Ü¢Ü¤

J| ÓÜÔÊÜáw

±ÜÅ£ ÖæPæràÄWæ ¸æàPÝWÜáÊÜ ÓÜÔWÜÙÜ®Üá° ¸æÙæÓÜÆá 750 aÜ¨ÜÃÜ ËáàoÃé
±ÜÅ¨æàÍÜ ¸æàPÜá. 7.0& 7.5 ËáàoÃé E¨Üª 1. 2 &1.5 ËáàoÃé AWÜÆ ÊÜá¢Üá¤ 10
Óæí.Ëáà. G¢Ü¤ÃÜËÃÜáÊÜ 75 ÓÜÔÊÜáwWÜÙÜ®Üá° Ô¨Ü ±ÜwÔ,±ÜÅ£ ÓÜÔÊÜáwWÜã 25 Q.WÝÅí.
PæãqrWæ Wæã·ºÃÜ A¥ÜÊÝ PÝí±æäàÓér Pæãw. hæã¢æWæ 450 WÝÅí. AÊæãà¯¿áí
ÓÜÇæ³àpé (90 WÝÅí. ÓÝÃÜg®ÜPÜ ), 280 WÝÅí. ÓÜã±ÜÃé ´ÝÓæ³àpé (45 WÝÅí. ÃÜígPÜ)
ÊÜá¢Üá¤ 75 WÝÅí ÊÜááÂÄÁáàpé B´é ±æäpÝÂÐé ( 45 WÝÅí ±æäpÝÂÐé) A¥ÜÊÝ
ÓÜÄÓÜÊÜÞ®ÜÊÝ¨Ü ¸æàÃæ¿ÞÊÜ¨Ý¨ÜÃÜã ÃÝÓÝ¿á¯PÜ Wæã·ºÃÜWÜÙÜ®Üá° Pæãoár,
ÊÜá~¡®ÜÈÉ ¸æÃæÔ, ¹àhæãà±ÜaÝÃÜ ÊÜÞw¨Ü ¹¢Ü¤®æ ¹àgÊÜ®Üá° 75 ÓÜÔÊÜáwWÜÚWÜã
ÓÜÊÜÞ®ÜÊÝX ÖÜíb¹£¤.

PæÓÜÃÜá ÊÜáw

PæÓÜÃÜá ÊÜáwWÜã ÓÜÖÜ J| ÊÜáwWæ ¸æàPÝ¨ÜÐÜár ±ÜÅ¨æàÍÜ ¸æàPÝWÜá¢Ü¤¨æ. PæÓÜÃÜá
ÊÜáw¿áÈÉ ÓÜÔ¸æÙæÓÜÆá PæÙÜWæ ÓÜãbÔÃÜáÊÜ PÜÅÊÜáWÜÙÜ®Üá° A®ÜáÓÜÄÔ.

1. ÓÜÔ ÊÜáw ±ÜÅ¨æàÍÜÊÜ®Üá° aæ®Ý°X PæÓÜÃÜá ÊÜÞw, ÓÜÊÜáÊÜÞw.

2. ¯àÃÜá ÖÝÀáÓÜÆá H±ÝìvÜá ÊÜÞw ÖÝWÜã ÖæaÝc¨Ü ¯àÃÜ®Üá° ÖæãÃÜ
¢æWæ¿áÆá PÝÆáÊæ ÊÜÞw.

3. ±ÜÅ£ 100 aÜ¨ÜÃÜ ËáàoÃé ±ÜÅ¨æàÍÜPæR 1 Q.WÝÅí ÓÝÃÜg®ÜPÜ, 0.4 Q.WÝÅí
ÃÜígPÜ ÊÜá¢Üá ¤ 0.5 Q.WÝÅí ±æäpÝÂÐé J¨ÜXÓÜáÊÜ ÃÝÓÝ¿á¯PÜ
Wæã·ºÃÜWÜÙÜ®Üá° 250 Q.WÝÅí. PæãqrWæ Wæã·ºÃÜ¨æãvÜ®æ Pæãoár ÊÜá~¡®ÜÈÉ
¸æÃæÔ ¢Üí±Üâ ÖÜÊæÀáÃÜáÊÜ ±ÜÅ¨æàÍÜ¨ÜÈÉ PæãvÜ¸æàPÝ¨Ü ÃÜígPÜ¨Ü
±ÜÅÊÜÞ|ÊÜ®Üá° ©ÌWÜá| WæãÚÔ. C¨ÜÄí¨Ü E¢Ü¤ÊÜá ÓÜÔWÜÙÜ®Üá° ±Üvæ¿áÆá
ÓÝ«ÜÂÊÝWÜá¢Ü¤¨æ.

4. ¹¢Ü¤®æ ¹àgÊÜ®Üá° 24 WÜípæWÜÙÜ PÝÆ ¯àÄ®ÜÈÉ ®æ®æÔ ®Üí¢ÜÃÜ 36 Äí¨Ü 48

WÜípæWÜÙÜ PÝÆ ¸æaÜcWæ CÃÜáÊÜ ±ÜÅ¨æàÍÜ¨ÜÈÉ CorÈÉ ÊæãÙÜPæ ·ÃÜá¢Ü¤Êæ.

5. »Ü¢Ü¤¨Ü PÝÚ®Ü WÝ¢ÜÅ¨Ü B«ÝÃÜ¨Ü ÊæáàÇæ ±ÜÅ£ aÜ¨ÜÃÜ ËáàoÄWæ 50&70

WÝÅí. ®Üí¢æ ¹àg¹£¤.

6. ÓÜÔÊÜáw¿á®Üá° Êæã¨ÜÆ PæÆÊÜâ ©ÊÜÓÜWÜÙÜÊÜÃæWæ J|WÜ¨Üí¢æ GaÜcÃÜ ÊÜ×Ô.

D ÓÜÊÜá¿á¨ÜÈÉ ÖæaÜác ±ÜÅÊÜÞ|¨ÜÈÉ ¯àÃÜá J¨ÜXÓÜ¸æàw.

7. ÓÜÔWÜÙÜá Jí¨Üá AíWÜáÆ G¢Ü¤ÃÜ ¸æÙæ¨ÝWÜ ¢æÙÜÛWæ ¯àÃÜá ÖÝÀáÔ.

8. ÓÜÔ®ÝqÊÜÞvÜáÊÜ 6 ©®ÜWÜÙÜ ÊÜááíaæ ±ÜÅ£ 100 aÜ¨ÜÃÜËáàoÃéWæ 0.3&0.6

Q.WÝÅí. ÓÝÃÜg®ÜPÜÊÜ®æã°¨ÜXÓÜáÊÜ ÃÝÓÝ¿á¯PÜ Wæã·ºÃÜWÜÙÜ®Üá °

ÊæáàÇæãY·ºÃÜÊÝX Pæãw. ¹¢Ü¤®æ¿Þ¨Ü 20&25 ©®ÜWÜÚWæ ±æçÃÜá ®ÝqWæ

Ô¨ÜÊÝWÜá¢Ü¤¨æ.

®Ýq ÊÜÞvÜáÊÜ ±ÜÅ¨æàÍÜ Ô¨Ü ±ÜwÓÜáÊÜ¨Üá

1. ®Ýq ÊÜÞvÜáÊÜ¨ÜPæR 3 ÊÝÃÜ Êæã¨ÜÇæ ÖæPæràÄWæ 5&7 o®é PæãqrWæ Wæã·ºÃÜ

A¥ÜÊÝ PÝí±æäàÓÜr®Üá° A¥ÜÊÝ 1 o®é PæãàÚ Wæã·ºÃÜÊÜ®Üá° ÊÜá~¡®ÜÈÉ

¸æÃæÔ.

2. ÖÜÔÃæÇæ Wæã·ºÃÜÊÜ®Üá° J¨ÜXÓÜáÊÜ¨Ý¨ÜÈÉ ÖæPæràÄWæ 10 o®é GÇæ ÊÜá¢Üá¤

GÙæ PÝívÜWÜÙÜ®Üá° ÊÜÞ¢ÜÅ ÊÜá~¡®ÜÈÉ ¸æÃæÔ, ÖæaÜác ·È£ÃÜáÊÜ PÜwxWÜÙÜ®Üá°

¸æà±ÜìwÔ, ®ÝqWæ 3 ÊÝÃÜWÜÙÜ Êæã¨ÜÇæ ÊÜá~¡®ÜÈÉ ¸æÃæÔ.

3. gÊÜÙÜá ÊÜá~¡®Ü ±ÜÅ¨æàÍÜ¨ÜÈÉ ¯àÃÜá ·Ô¨Üá ÖæãàWÜÆá ·ÔWÝÆáÊæ

¢æWæÀáÄ.

4. Wæã·ºÃÜWÜÙÜ®Üá° Pæãor ÊæáàÇæ ¯àÃÜá Jí¨Üá ÊÜáwÀáí¨Ü ÊÜá¢æã¤í¨Üá

ÊÜáwWæ ÖÜÄ¨Üá ÖæãàWÜ¨Üí¢æ GaÜcÃÜÊÜ×Ô.

ÓÜÔ ®Ýq ÊÜÞvÜáÊÜâ¨Üá

ÓÜÔWÜÙÜ®Üá° 20 ÓæíqËáàoÃé ÓÝÆáWÜÙÜÈÉ ±ÜÅ£ 10 Óæí.Ëáà.Wæ 2&3ÃÜí¢æ

®ÝqÊÜÞwÄ. ÓÝÈ®ÜÈÉ ®ÝqÊÜÞvÜÇÝWÜ©¨ÜªÈÉ Jí¨Üá aÜ¨ÜÃÜ ËáàoÃé±ÜÅ¨æàÍÜ¨ÜÈÉ

PÜ¯ÐÜu 50 PÜvæ 2 &3 ÃÜí¢æ ÓÜÔWÜÙÜ®Üá° ®ÝqÊÜÞvÜ¸æàPÜá. AÇÝ³ÊÜ¬ ¢ÜÚWÜÙÝ¨ÜÈÉ 15

Óæí.Ëáà. Aí¢ÜÃÜ¨Ü ÓÝÆáWÜÙÜÈÉ ÓÜÔWÜÙÜ ®ÜvÜáÊæ 10 Óæí. Ëáà. Aí¢ÜÃÜ¨ÜÈÉ ®Ýq

ÊÜÞvÜáÊÜâ¨Üá. ÓÝÆáWÜÙÜÈÉ ®Ýq ÊÜÞvÜ©¨ÝªWÜ ±ÜÅ£ aÜ¨ÜÃÜ ËáàoÄWæ 67 WÜá~

·ÃÜáÊÜí¢æ ±ÜÅ£ WÜá~¿áÈÉ 2&3 ÓÜÔWÜÙÜ®Üá° ®Ýq ÊÜÞvÜáÊÜâ¨Üá. ¢ÜáíWÜ»Ü¨ÝÅ AaÜác

PÜoár ±ÜÅ¨æàÍÜ¨ÜÈÉ Óæã®Ý ÊÜáÓÜãÄ¿áí¥Ü ©à[ÝìÊÜ¬ »Ü¢Ü¤¨Ü ¢ÜÚWÜÙÜ®Üá° ¢ÜvÜÊÝX

®Ýq ÊÜÞw¨ÜÈÉ (BWÜÓÜr 15&30) 45 ©ÊÜÓÜ¨Ü ÓÜÔWÜÙÜ®Üá° ±ÜÅ£ WÜá~Wæ 3&4 ÃÜí¢æ

®ÝqÊÜÞw.
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vÜÅÊÜåéÔàvÜÃé¯í¨Ü ¹¢Ü¤®æ

ÓÜ¢Ü¢Ü ÊÜáÙæ A¥ÜÊÝ C®Ý°ÊÜâ¨æãà PÝÃÜ|WÜÚí¨Ü Êæáà £íWÜÚ®ÜÈÉ ¹¢Ü¤®æ

ÓÝ«ÜÂÊÝWÜ©¨ÜªÃæ, gáÇæç®ÜÈÉ PæÓÜÃÜá WÜ¨æª ÊÜÞvÜ·ÖÜá¨Ý¨ÜÐÜár ÊÜáÙæ¿Þ¨Ü ÊæáàÇæ

vÜÅÊÜåé ÔàvÜÃé¯í¨Ü ¹¢Ü¤®æ ÊÜÞvÜÆá ÊæãÙÜPæ ·í¨Ü »Ü¢Ü ¤¨Ü ¹àgÊÜ®Üá°

E±ÜÁãàXÓÜ¸æàPÜá ( ÊæãÙÜPæ ·ÄÓÜÆá 7Jí¨Üá ©®Ü ¯àÄ®ÜÈÉ ®æ®æÖÝQ ®Üí¢ÜÃÜ

Jí¨Üá ©®Ü Wæãà~bàÆ¨ÜÈÉ PÜqrvÜ¸æàPÜá) D ±ÜÅPÝÃÜ ¹¢Ü¤®æ ÊÜÞvÜÆá ÖæPæràÄWæ

40 Q.WÝÅí.¹àg ÓÝPÝWÜá¢Ü¤̈ æ.

»Ü¢Ü¤¨ÜÈÉ ±æäàÐÜPÝíÍÜWÜÙÜ ¯ÊÜìÖÜ}æ

ÓÝÊÜ¿áÊÜ PÜêÑ (ÖÜÔÃæÇæ Wæã·ºÃÜWÜÙÜ ·ÙÜPæ)

PÜãÄWæ »Ü¢Ü¤¨ÜÈÉ

ÃÜíX »ÜãËá¿áÈÉ$ PÜãÄWæ »Ü¢Ü¤PæR PæãqrWæ Wæã·ºÃÜ¨Ü ·¨ÜÆá ±ÜÅ£

ÖæPæràÄWæ 10 QÇæãà ÓÜ|¹®Ü ¹àgÊÜ®Üá° »Ü¢Ü¤¨Ü ¹àg¨æãí©Wæ ¸æÃæÔ ¹¢Ü¤¸æàPÜá.

¹¢Ü¤®æ¿Þ¨Ü ÓÜáÊÜÞÃÜá 40 ©®ÜWÜÚWæ WÜ¨æª¿áÈÉ ÓÝPÜÐÜár ¯àÃÜá ¯í¢ÝWÜ GvæPÜáípæ

Öæãvæ¨Üá, ÖæãvÜ¢Ü ÊÜÞvÜáÊÜ¨ÜÄí¨Ü (¨æãà~ £PÜáRÊÜâ¨Üá), ÓÜ|·á PæÓÜÄ®ÜÈÉ

ÔPÜáR PæãÙæ¿ááÊÜ¨Üá. C¨ÜÄí¨Ü »Ü¢Ü¤PæR ÓÝÊÜ¿áÊÜ ±Ü¨Ý¥Üì¨Ü Æ»ÜÂ¢æ¿ÞX,

CÙÜáÊÜÄ ÖæaÜácÊÜ¨ÜÆÉ¨æ ÊÜá~¡®Ü ´ÜÆÊÜ¢Ü¤¢æ¿á®Üá° PÝ¿ááª PæãÙÜÛÇÝWÜáÊÜ¨Üá.

A¥ÜÊÝ

Æ»ÜÂËÃÜáÊÜ Wæã·ºÃÜ¨Ü XvÜ A¥ÜÊÝ ¿áá±ÜpæãàÄ¿áí/

±Ý¥æìà¯¿áí/ PÝÂÔ¿ÞWÜÙÜí¢ÜÖÜ »ÜãËá¿áÈÉ ¸æÙæ¿ááÊÜ A®Üá±Ü¿ááPÜ¤

PÜÙæWÜÙÜ®Üá° ±ÜÅ£ ÖæPæràÄWæ 5 o®é ÖÜÔÃÜá ±Ü¨Ý¥Üì¨Ü ±ÜÅÊÜÞ|¨ÜÈÉ ÃÜíX

»ÜãËá¿áÈÉ PÜãÄWæ ¹¢Ü¤®æÀáí¨Ü ¸æÙæ¨Ü »Ü¢Ü¤¨Ü ÓÝÆáWÜÙÜ ®ÜvÜáÊæ ¯àÄ®ÜÈÉ

GvæPÜáípæ Öæãvæ¨Ü ÊæáàÇæ ÖÜÃÜw, ÖæãvÜ¢Ü ÊÜÞvÜáÊÜ¨ÜÄí¨Ü Î´ÝÄ¢Ü

ÃÜÓÜWæã·ºÃÜ¨Ü A«Üì¨ÜÐÜár ÊÜÞ¢ÜÅ Pæãoár CÙÜáÊÜÄ¿á®Üá° E®Ü°¢Ü ÊÜáor̈ ÜÈÉ PÝ¿ááª

PæãÙÜÛ·ÖÜá¨Üá.

®Ýq »Ü¢Ü¤¨ÜÈÉ

¯àÃÝÊÜÄ¿áÈÉ »Ü¢Ü¤ ®Ýq ÊÜÞvÜáÊÜ¨ÜPæR 8 ÊÝÃÜ Êæã¨ÜÆá ÓæÓæºà¯¿á

ÃæãàÓæóàpÝ ÖÜÔÃæÇæ Wæã·ºÃÜ¨Ü ¹àgÊÜ®Üá° ÖæPæràÄWæ 25 Q.WÝÅí. ±ÜÅÊÜÞ|¨ÜÈÉ

¹£¤, ÊÜááí¨æ »Ü¢Ü¤PæR PæãvÜ¸æàPÝ¨Ü ÃÜígPÜÊÜ®Üá° Pæãoár ¸æÙæ¨Üá, ¹£¤¨Ü 7 ÊÝÃÜWÜÙÜ

®Üí¢ÜÃÜ PæÓÜÃÜá WÜ¨æª ÊÜÞvÜáÊÝWÜ ÊÜááWÜáY Öæãvæ¿á¸æàPÜá. Jí¨Üá ÊÝÃÜ¨Ü ®Üí¢ÜÃÜ

»Ü¢Ü¤̈ Ü ÓÜÔ ®ÝqÊÜÞvÜ¸æàPÜá. ÖÜÔÃÜÇæ Wæã·ºÃÜ¨Ü hæã¢æWæ Î´ÝÄ¢Ü ÓÝÃÜg®ÜPÜ Pæãoár

CÙÜáÊÜÄ ÊÜáor ÖæbcÓÜ·ÖÜá¨Üá A¥ÜÊÝ ÖÜÔÃÜÇæ Wæã·ºÃÜ¨æãí©Wæ Î´ÜÃÝÄ¢Ü

ÓÝÃÜg®ÜPÜ¨Ü ±ÜÅÊÜÞ|QRí¢Ü PÜwÊæá Pæãoár PæàÊÜÆ Î´ÝÄ¢Ü ÓÝÃÜg®ÜPÜ PæãpÝrWÜ

·ÃÜáÊÜÐærà CÙÜáÊÜÄ ±Üvæ¿á·ÖÜá¨Üá. C¨ÜÄí¨Ü ÓÝÃÜg®ÜPÜ¨ÜEÚ¢Ý¿áBWÜáÊÜ¨Üá.

ÓÝÃÜg®ÜPÜÊÜ®Üá° J¨ÜXÓÜáÊÜ PÝÆ

»Ü¢Ü¤¨Ü ¸æÙæWæ PæãvÜ¸æàPÝ¨Ü ÓÝÃÜg®ÜPÜ Wæã·ºÃÜÊÜ®Üá° Jí¨æà ¸ÝÄ

PæãvÜáÊÜâ¨ÜPæR ·¨ÜÆá GÃÜvÜá ÊÜáãÃÜá ¸ÝÄ PæãvÜáÊÜâ¨ÜÄí¨Ü ¸æÙæÊÜ~Wæ¿á

ËË«Ü ÖÜí¢ÜWÜÙÜÈÉ ¸æÙæWæ ¸æàPÝ¨ÜÐÜá r ±ÜÅÊÜÞ|¨ÜÈÉ ÓÝÃÜg®ÜPÜÊÜ®Üá °

J¨ÜXÔ¨Üí¢ÝWÜáÊÜâ¨ÜÃÜ hæã¢æWæ ±æäàÇÝWÜáÊÜ ÓÝÃÜg®ÜPÜÊÜ®Üá ° PÜwÊæá

ÊÜÞvÜ·ÖÜá¨Üá.

»Ü¢Ü¤¨Ü CÙÜáÊÜÄ ÖæbcÓÜ¸æàPÝX¨ÜªÈÉ Jí¨Üá ¯¬ìÐÜr ±ÜÅ¨æàÍÜ¨ÜÈÉÃÜáÊÜ
¢æ®æWÜÙÜ ÓÜíTæÂ¿á®Üá° ÖæbcÓÜ¸æàPÜá ÖÝWÜã ±ÜÅ£ ¢æ®æ¿áÈÉ¿áã ÓÜÖÜ PÝÙÜáWÜÙÜ ÓÜíTæÂ
ÖæaÝcWÜ¸æàPÜá. Pæã®æWæ PÝÙÜá hæãÙÝÛWÜ¨æ WÜqr PÝÙÝWÜ¸æàPÜá. ÖÜ¢Üá¤ aÜ¨ÜÃÜ Aw
±ÜÅ¨æàÍÜ¨ÜÈÉ ÊÜá«ÜÂÊÜÞÊÜ¬ ¢ÜÚWÜÙÜÈÉ 400PÜãR ÖæaÜác ÊÜáÄWÜÙÜá CÃÜáÊÜâ¨Ý¨ÜÈÉ A¨Üá

E¢Ü¤ÊÜá ¸æÙæ G®Ü°·ÖÜá¨Üá.

ÓÝÃÜg®ÜPÜÊÜ®Üá° J¨ÜXÓÜáÊÜ ÓÜÊÜá¿á ÊÜá¢Üá¤ ±ÜÅÊÜÞ|ÊÜ®Üá° ¯«ÜìÄÓÜáÊÝWÜ

D ÊÜááí©®Ü AíÍÜWÜÙÜ®Üá° WÜÊÜá®Ü¨ÜÈÉvÜ¸æàPÜá.

1. ±æçÄ®Ü ¸æÙÜÊÜ}æWæ¿á ±ÝÅÃÜí»Ü¨ÜÈÉ ÓÝÃÜg®ÜPÜÊÜ®Üá° J¨ÜXÓÜáÊÜâ¨ÜÄí¨Ü

ÊÜáÄWÜÙÜá aæ®Ý°X ·ÃÜá¢Ü¤Êæ.

2. ¢ÜvÜÊÝX ÓÝÃÜg®ÜPÜÊÜ®Üá° J¨ÜXÓÜáÊÜâ¨ÜÄí¨Ü ÊÜáÄWÜÙÜ (Tillers)

¸æÙÜÊÜ~Wæ¿ÞWÜáÊÜâ©ÆÉÊÝ¨ÜÃÜãAÊÜâWÜÚí¨Ü ·ÃÜáÊÜ ¢æ®æWÜÙÜÈÉ ÓÜÄ¿Þ¨Ü

±ÜÅÊÜÞ|¨ÜÈÉ PÝÙÜá PÜoár¢Ü¤¨æ.

3. ¢ÜvÜÊÝX ÖÝWÜã ¢æ®æ ·ÃÜáÊÜâ¨ÜPæR Êæã¨ÜÆá Öæbc®Ü ±ÜÅÊÜÞ|¨ÜÈÉ

ÓÝÃÜg®ÜPÜÊÜ®Üá° J¨ÜXÔ¨ÜÈÉ PÝÚ®ÜÈÉÃÜáÊÜ ÓÜÓÝÃÜg®ÜPÜ¨Ü AíÍÜ ÖæaÜác¢Ü¤¨æ.

B¨ÜªÄí¨Ü ¢ÜvÜÊÝX ÓÝÃÜg®ÜPÜÊÜ®Üá° J¨ÜXÓÜáÊÜâ¨Üá ÓÜÄ¿Þ¨Ü ±Ü¨Ü£¿áÆÉ.

C¨ÜÄí¨Ü ¸æÙæ CÙÜáÊÜÄ ÖæaÝcWÜÇÝÃÜ¨Üá.
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A¬PÜ CÙÜáÊÜÄWÝX ÓÜá«ÝÄ¢Ü ¸æàÓÝ¿á PÜÅÊÜáWÜÙÜá (2005), PÜêËË, «ÝÃÜÊÝvÜ BÖÝÃÜ «Ý®ÜÂ¨Ü ¸æÙæWÜÙÜá & »Ü¢Ü¤

ÓÝÃÜg®ÜPÜ¨Ü ¯ÊÜìÖÜ}æ

ÖÜÆÊÝÃÜá ±ÜÅÁãàWÜWÜÙÜ B«ÝÃÜ¨Ü ÊæáàÇæ ¸æÙæWæ PæãvÜ¸æàPÝ¨Ü

ÓÝÃÜg®ÜPÜ¨Ü ±ÜÅÊÜÞ| ÊÜá¢Üá¤ Ë«Ý®ÜÊÜ®Üá° ¯«ÜìÄÓÜáÊÝWÜ D ÊÜááí¨æ ÓÜãbÔ¨Ü

AíÍÜWÜÙÜ®Üá° WÜÊÜá®Ü¨ÜÈvÜáÊÜâ¨Üá ÓÜãPÜ¤ Gí¨Üá £Ú¨Üá·í©¨æ.

1. ®Ýq ÓÜÊÜá¿á¨ÜÈÉ PÜvæ¿á EÙÜáÊæá ÊÜÞvÜáÊÝWÜ ®Ýq ÓÜÊÜá¿á¨ÜÈÉ

PæãvÜ¸æàPÝ¨Ü ÓÝÃÜg®ÜPÜÊÜ®Üá° ÊÜá~¡®ÜÈÉ ¸æÃæÔ.

2. ÊæáàÆá Wæã·ºÃÜ ÊæáàÆá Wæã·ºÃÜ PæãvÜáÊÜâ¨ÜPæR 24 WÜípæWÜÚWæ

PæãvÜáÊÜ Ë«Ý®Ü ÊÜááíaæ WÜ¨æª¿áÈÉÃÜáÊÜ ¯àÃÜ®æ°ÇÝÉ ·Ô¨Üá ÖæãÃÜ

¢æWæÀáÄ. ÊæáàÆá Wæã·ºÃÜ Pæãor 24 WÜípæWÜÙÜ

®Üí¢ÜÃÜ ÊÜá¢æ¤ ¯àÃÜá Pæãw.

3. GÐÜár ¸ÝÄ ÊæáàÆá ®Ýq ÊÜÞw¨Ü ÊÜáãÃÜá ÊÜá¢Üá¤ BÃÜá ÊÝÃÜWÜÙÜ

Wæã·ºÃÜ PæãvÜ¸æàPÜá ®Üí¢ÜÃÜ ÊÜá¢Üá¤ ¢æ®æ ·ÃÜáÊÜâ¨ÜPæR Jí¨Üá ÊÝÃÜ

Êæã¨ÜÆá ÊæáàÆá Wæã·ºÃÜ PæãvÜ¸æàPÜá.

4. ±ÜÅ£ ¸ÝÄ ÊæáàÆá ÖæPæràÄWæ 25 Q.WÝÅí. ÓÝÃÜg®ÜPÜ

Wæã·ºÃÜ PæãvÜáÊÝWÜÆã

·ÙÜÓÜ·ÖÜá¨Ý¨Ü

ÓÝÃÜg®ÜPÜ¨Ü ±ÜÅÊÜÞ|

5. ÊÜá~¡®ÜÈÉ ÓÝÃÜg®ÜPÜ ®Ýq ÊÜÞvÜáÊÜ ÓÜÊÜá¿á¨ÜÈÉ ÖæaÜác ÓÝÃÜg®ÜPÜ

PÜwÊæáÀá¨ÝªWÜ J¨ÜXÔ.

6. ÊÜá~¡®ÜÈÉ ÓÝÃÜg®ÜPÜ ®Ýq ÊÜÞvÜáÊÜ ÓÜÊÜá¿á¨ÜÈÉ PÜwÊæá

ÓÝPÜÐÜár C¨ÝªWÜ ±ÜÅÊÜÞ|¨ÜÈÉ ÓÝÃÜg®ÜPÜÊÜ®Üá° J¨ÜXÔ, EÚ¨Ü

ÓÝÃÜg®ÜPÜÊÜ®Üá° ÊæáàÆá Wæã·ºÃÜÊÝX Pæãw.

7. ÊÜáÃÜÙÜá ËáÎÅ¢Ü ¿ÞÊÜ ÓÜÊÜá¿á¨ÜÆãÉ ÖæaÜác ±ÜÅÊÜÞ|¨ÜÈÉ

ÊÜá}Ý¡̈ ÜÈÉ ÓÝÃÜg®ÜPÜÊÜ®Üá° J¨ÜXÓÜ¸æàw.

8. PÜwÊæá ÊÜáÄWÜÙÜ®Üá° ¸æÙæ¿á ±ÝÅÃÜí»Ü¨ÜÈÉ ÖæaÜác ±ÜÅÊÜÞ|¨ÜÈÉ

PæãvÜáÊÜ ¢ÜÚWÜÚWæ ÓÝÃÜg®ÜPÜÊÜ®Üá° J¨ÜXÓÜ¸æàw.

9. AÇÝ¶ÊÜ¬ ¢ÜÚWÜÚWæ ¸æÙæ¿á ±ÝÅÃÜí»Ü¨ÜÈÉ ÖæaÜác ±ÜÅÊÜÞ|¨ÜÈÉ

ÓÝÃÜg®ÜPÜÊÜ®Üá° J¨ÜXÔ.

10. ©à[ÝìÊÜ¬ ¢ÜÚWÜÚWæ ÖæaÜác ÓÝÃÜg®ÜPÜÊÜ®Üá° ÊæáàÆá Wæã·ºÃÜÊÝX

Pæãw.

11. ¸æÙæ ±ÝÅÃÜí»Ü¨ÜÈÉ ÖæaÜác ÓÝÃÜg®ÜPÜÊÜ®Üá° ÊæáàÆá Wæã·ºÃÜÊÝX

¢Üí±Ý¨Ü ÖÜÊÝWÜá| Pæãw.

Ë¨ÜªÈÉ

12. ¨ÜáívÝ|á ÃæãàWÜ ÖæaÜác PÜí¢ÜáWÜÙÜÈÉ ÓÝÃÜg®ÜPÜÊÜ®Üá° ÊæáàÆá

·ÃÜáÊÜ ÓÜãaÜ®æ PÜívÜá Wæã·ºÃÜÊÝX Pæãw.

·í¨ÝWÜ

13. ÖæaÜác ÊÜ¿áÓÝṎ Ü PÜwÊæá Aí¢ÜÃÜ¨ÜÈÉ ®ÝqÊÜÞw, ®Ýq

ÓÜÔWÜÙÜ®Üá° ®Ýq ÓÜÊÜá¿á¨ÜÈÉ ÖæaÜác ÓÝÃÜg®ÜPÜ Pæãw.

ÊÜÞw¨ÝWÜ

14. ÓÝÃÜg®ÜPÜÊÜ®Üá° AÊæãà¯¿áí ÓÜÇæ¶àpé A¥ÜÊÝ¿áãÄ¿Þ

E±ÜÁãàXÓÜáÊÜ ÃÜã±Ü¨ÜÈÉ J¨ÜXÔ.

ÃÜã±Ü

GÇæ ·|¡̈ Ü ±ÜqrÀáí¨Ü (Leaf colour chart ) ÓÝÃÜg®ÜPÜ¨Ü ¯ÊÜìÖÜ}æ

Ãæç¢ÜÃÜá GÇæWÜÙÜá ÖÜÙÜ©¿Þ¨ÝWÜ ÓÝÃÜg®ÜPÜ¨Ü AÊÜÍÜÂPÜ¢æ C¨æ Gí¨Üá

WÜáÃÜá£ÓÜá¢Ý¤Ãæ. B¨ÜÃæ GÐÜrÃÜ ÊÜáqrWæ ÖÜÙÜ©¿Þ¨ÝWÜ ÓÝÃÜg®ÜPÜ PæãvÜ¸æàPÜá

G®Üá°ÊÜ¨Ü®Üá° ¯«ÜìÄÓÜÊÜ¨Üá PÜÐÜr. D Äà£¿á ÓÝÃÜg®ÜPÜ¨Ü ¯ÊÜìÖÜ}æWæ GÇæ ·|¡̈ Ü
±Üqr'' ·ÖÜÙÜE±Ü¿ááPÜ¤Êæ¯Ô¨æ. g±Ý®Ü¨ÜÈÉ ¢Ü¿ÞÄÓÜÆ³or GÇæ ·|¡̈ Ü ±Üqr¿á

B«ÝÃÜ¨Ü ÊæáàÇæ Aí¢ÜÃÜÃÝÑóà¿áAQR ÓÜíÍæãà«Ü®Ý ÓÜíÓæ§ C¨Ü®Üá° A¼ÊÜê© ±ÜwÔ¨æ.

C¨ÜÃÜ ÓÜÖÝ¿á©í¨Ü ÓÝÃÜg®ÜPÜ¨Ü ¯ÊÜìÖÜ}æ ÊÜÞvÜáÊÝWÜ GÆÉ ÊÜáãÆWÜÚí¨Ü
Æ»ÜÂÊÝWÜáÊÜ ÓÝÃÜg®ÜPÜÊÜ®Üá° (ÊÜá~¡®ÜÈÉ Æ»ÜÂËÃÜáÊÜ, ¯àÄ¯í¨Ü Æ»ÜÂÊÝWÜáÊÜ,

ÊÝ¢ÝÊÜÃÜ|©í¨Ü Ô§àÄàPÜÄÓÜÆ³vÜáÊÜ, ÓÝÊÜ¿áÊÜ ±Ü¨Ý¥ÜìWÜÚí¨Ü ÊÜá¢Üá¤

ÃÜÓÜWæã·ºÃÜWÜÙÜ ÊÜáãÆPÜ J¨ÜXÓÜÇÝ¨Ü ÊÜá£¤¢ÜÃæ) ÖÝWÜã GÇÝÉ Äà£Àáí¨Ü
ÊÜÂ¿áÊÝWÜáÊÜ ÓÝÃÜg®ÜPÜÊÜ®Üá° (¸æÙæ / PÜÙæWÜÙÜ ·ÙÜPæ, BË¿ÞWÜáËPæ, ·Ô¿ááËPæ,

ÖÜÄ¿ááÊÜ ¯àÄ®æãí©Wæ ±æäàÇÝWÜáÊÜâ¨Üá ÖÝWÜã ÊÜá~¡®ÜÈÉ¿á iàÊÜ

QÅÁáÀáí¨ÝX ÓÝÊÜ¿áÊÜ ÃÜã±ÜPæ R ±ÜÄÊÜ£ìÓÜÆ³vÜáÊÜ¨Üá ÊÜá£¤¢ÜÃæ)
±ÜÄWÜ~ÓÜÇÝWÜáÊÜ¨Üá. C¨ÜÄí¨ÝX ¸æÙæ¿á ¯gÊÝ¨Ü AÊÜÍÜÂPÜ¢æWÜ®ÜáWÜá|ÊÝX

ÓÝÃÜg®ÜPÜ ±ÜäÃæçÓÜÆá ÓÝ«ÜÂÊÝWÜáÊÜ¨Üá.

GÇæ ·|¡¨Ü ±Üqr¿áÈÉ 6 &7 ÖÜÔÃÜá ·|¡¨Ü dÝÁáWÜÚ¨Üáª, £Ú ÖÜÙÜ©
ÖÜÔÃÜá ·|¡PæR Jí¨Üá ÓÜíTæÂ¿á®Üá°, ¨Üor ÖÜÔÃÜá ·|¡PæR 6 A¥ÜÊÝ 7ÓÜíTæÂ¿á®Üá°
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A¬PÜ CÙÜáÊÜÄWÝX ÓÜá«ÝÄ¢Ü ¸æàÓÝ¿á PÜÅÊÜáWÜÙÜá (2005), PÜêËË, «ÝÃÜÊÝvÜ BÖÝÃÜ «Ý®ÜÂ¨Ü ¸æÙæWÜÙÜá & »Ü¢Ü¤

PæãvÜÇÝX¨Üáª, CÊÜâWÜÙÜ ®ÜvÜáÊæ ·ÃÜáÊÜ ·|¡̈ Ü dÝÁáWÜÚWæ 2 Äí¨Ü 5 ÓÜíTæÂ¿á®Üá°

A®ÜáPÜÅÊÜáÊÝX PæãvÜÇÝX¨æ.

GÇæ ·|¡̈ Ü ±Üqr¿á ·ÙÜPæWÝX ÓÜãaÜ®æWÜÙÜá

1. GÇæ¿á ·|¡̈ Ü AÙÜ¢æWÝX ±Üä|ì ¹bc̈ Ü, ÃæãàWÜÃÜ×¢Ü ÖæãÓÜ GÇæ¿á®Üá°

BÄÓÜ¸æàPÜá. ±ÜÅ£ ÖæãÆ¨ÜÈÉ Cí¥Ü 10 GÇæWÜÙÜ ·|¡̈ Ü AÙÜ¢æ ÊÜÞvÜ¸æàPÜá.

2. BÁáR ÊÜÞw¨Ü GÇæ¿á ÊÜá«ÜÂ»ÝWÜÊÜ®Üá° ÓÜÄ Öæãí¨ÜáÊÜ ·|¡̈ Ü dÝÁá¿á

ÊæáÈoár ÖæãàÈÔ ®æãàw A¨ÜÃÜ ·|¡̈ Ü AÙÜ¢æ¿á®Üá° ¯«ÜìÄÓÜ¸æàPÜá.

3. AÙÜ¢æ ÊÜÞvÜáÊÝWÜ GÇæ¿áá ¯ÊÜá ¾ ¨æàÖÜ¨Ü ®æÃÜÚ®ÜÈÉ ·ÃÜáÊÜí¢æ

®æãàwPæãÙÜÛ¸æàPÜá. B¨ÜÐÜár ±ÜÅ£©®Ü ¯©ìÐÜr ÓÜÊÜá¿á¨ÜÈÉ J·ºÃæà GÇæ¿á

·|¡̈ Ü AÙÜ¢æ ÊÜÞvÜáÊÜ¨Üá JÙæÛ¿á¨Üá.

4. GÇæ¿á ·|¡ GÃÜvÜá ·|¡̈ Ü dÝÁáWÜÙÜ ®ÜvÜáÊæ ·ÃÜáÊÜí£¨ÜªÃæ, B GÃÜvÜá

ÓÜíTæÂWÜÙÜ ÓÜÃÝÓÜÄ¿á®Üá° ¢æWæ¨ÜáPæãÙÜÛ¸æàPÜá.

5. ®ÝqÊÜÞw¨Ü 14©®ÜWÜÚí¨Ü A¥ÜÊÝ¹¢Ü¤®æ¿Þ¨Ü 21©®ÜWÜÚí¨ÜBÃÜí¼Ô,

Êæã¨ÜÆ ÖÜãÊÜâ PÝ|áÊÜÊÜÃæWæ, ±ÜÅ£ 7&10 ©®ÜWÜÚWæãÊæá¾ GÇæ¿á ·|¡̈ Ü

AÙÜ¢æ ÊÜÞvÜ¸æàPÜá.

6. ÓÝÃÜg®ÜPÜ PæãvÜÆá ÓÜãPÜ¤ÊÝ¨Ü GÇæ·|¡̈ Ü AÙÜ¢æ (QÅqPÜÇéGÇéÔÔ ÓÜíTæÂ)

¢ÜÚÀáí¨Ü ¢ÜÚWæ ·¨ÜÇÝWÜá¢Ü¤̈ æ. D PÜáÄ¢Üá ÊÜÞvÜÇÝ¨Ü ÓÜíÍæãà«Ü®æWÜÚí¨Ü

PÜãÄWæ »Ü¢Ü¤¨ÜÈÉ ÓÝÃÜg®ÜPÜ¨Ü ¯ÊÜìÖÜ}æWÝX ÓÜãPÜ¤ÊÝ¨Ü GÇæ ·|¡̈ Ü AÙÜ¢æ

CípÝ®é ¢ÜÚWæ ÊÜáãÃÜá ÊÜá¢Üá¤ A¼ÇÝÐÜ ¢ÜÚWæ ®ÝÆáRÖÝWÜã¯àÃÝÊÜÄ¿áÈÉ

®ÝqÊÜÞw¨Ü Óæãà®Ý ÊÜáÓÜãÄ ¢ÜÚWæ I¨Üá Gí¨Üá ¯«ÜìÄÓÜÇÝX¨æ.

7. ÖÜ¢Üá¤ GÇæWÜÙÜ ·|¡̈ Ü AÙÜ¢æ¿á ÓÜÃÝÓÜÄ, B ¢ÜÚWæ Î´ÝÃÜÓÜá ÊÜÞw¨Ü ÓÜãPÜ¤

GÇæ ·|¡¨Ü AÙÜ¢æXí¢Ü PÜwÊæá¿Þ¨ÝWÜ, PÜãvÜÇæ »Ü¢Ü¤¨Ü ¸æÙÜÊÜ~Wæ

ÖÜí¢ÜPÜR®ÜáWÜá|ÊÝX PæãàÐÜrPÜ¨ÜÈÉÃÜáÊÜ ±ÜÅÊÜÞ|¨ÜÈÉ ÓÝÃÜg®ÜPÜÊÜ®Üá° ÊæáàÆá

Wæã·ºÃÜÊÝX PæãvÜ¸æàPÜá. ÖÜ¢Üá¤ GÇæWÜÙÜ ÓÜÃÝÓÜÄ ¢æWæ¿ááÊÜ ·¨ÜÆá

I¨ÜQRí¢Ü ÖæaÜác GÇæWÜÙÜ Î´ÝÄ¢Ü GÇæ ·|¡¨Ü AÙÜ¢æXí¢Ü PÜwÊæá AÙÜ¢æ

¢æãàÄÔ¨ÝWÜ ÓÜÖÜ ÓÝÃÜg®ÜPÜÊÜ®Üá° ÊæáàÆá Wæã·ºÃÜÊÝX PæãvÜ·ÖÜá¨Üá.

¿áãÄ¿ÞÖÜ¨ÜÊÜÞvÜáÊÜ Ë«Ý®Ü

ÖÜ¢Üá¤ Q.WÝÅí.¿áãÄ¿ÞÊÜ®Üá° 50 &100 Q.WÝÅí. WæãàvÜá ÊÜá~¡®æãvÜ®æ
¸æÃæÔ ¢æàÊÜÊÝWÜáÊÜÐÜár ¯àÃÜ®Üá° bÊÜááQÔ, ®Üí¢ÜÃÜ 24 WÜípæWÜÙÜ PÝÆ Cw.
WÜ¨æª¿áÈÉÃÜáÊÜ ¯àÃÜ®æ°ÆÉ ·Ô¨Üá ÊÜá~¡®ÜÈÉ ¸æÃæÔor ¿áãÄ¿Þ ËáÍÜÅ|ÊÜ®Üá°
WÜ¨æª¿áÈÉ ÖÜÃÜw 24 WÜípæWÜÙÜ ®Üí¢ÜÃÜ ¯àÃÜá ¹w.

¸æàË®Ü ×íw Çæà²Ô¨Ü ¿áãÄ¿Þ ¢Ü¿ÞÄÓÜáÊÜ Ë«Ý®Ü

ÊÜáãÊÜ¢Üá¤ Q.WÝÅí. ¸æàË®Ü ×íw¿á®Üá° 100 Q.WÝÅí. ¿áãÄ¿Þ
¨æãí©Wæ ¸æÃæÔhæã¢æWæ 1 Q.WÝÅí. PæãàÇépÝÃéÊÜá¢Üá¤ 2ÈàoÃéÔàÊæáG}æ¡¿á®Üá°

C¨ÜÃæãvÜ®æ ÓæàÄÔ E±ÜÁãàXÔ.

ÃÜígPÜ ÊÜá¢Üá¤ ±æäpÝÂÐé ±æäàÐÜPÝíÍÜWÜÙÜ ·ÙÜPæ

ÓÝÃÜg®ÜPÜÊÜ®Üá° ¸æÙæWæ ÓÝPÜÐÜár ±ÜÅÊÜÞ|¨ÜÈÉ E±ÜÁãàXÔPæãÙÜÛ
¸æàPÝ¨ÜÃæ ÊÜá~¡®ÜÈÉ ÓÝPÜÐÜár ±ÜÅÊÜÞ|¨ÜÈÉ ÃÜígPÜÊÜä CÃÜÇæà¸æàPÜá. ÃÜígPÜ¨Ü

PæãÃÜ¢æ CÃÜáÊÜÈÉ ÓÝÃÜg®ÜPÜ ÊÜá¢Üá¤ ±æäpÝÂÐé J¨ÜXÓÜáÊÜ¨ÜÄí¨Ü ¯ÄàQÒÔ¨ÜÐÜár

E±ÜÁãàWÜ ±Üvæ¿áÇÝWÜáÊÜâ©ÆÉ.

ÓÜ¨Ý PÝÆ¨ÜÈÉ¿áã ¯àÃÜá CÆÉ¨Ü ±ÜÅ¨æàÍÜWÜÙÜÈÉ ¸æÙæWÜÚWæ

J¨ÜWÜ·ÖÜá¨Ý¨Ü ÃÜígPÜ Öæbc®Ü ±ÜÅÊÜÞ|¨ÜÈÉ Pæàí©ÅàPÜê¢ÜÊÝWÜá¢Ü¤¨æ. B¨ÜªÄí¨Ü,
®Ýq¿á ÓÜÊÜá¿á¨ÜÈÉ ÓÝPÜÐÜár ±ÜÅÊÜÞ|¨ÜÈÉ ÓÝÃÜg®ÜPÜÊÜ®Üá° J¨ÜXÓÜáÊÜâ¨ÜÄí¨Ü

E¢Ü¤ÊÜá ÊÜáor¨ÜÈÉ ÃÜígPÜ¨Ü E±ÜÁãàWÜ ±Üvæ¿á·ÖÜá¨Üá. »Ü¢Ü¤¨Ü ¸æÙæ,

±ÝÅÃÜí»Ü¨ÜÈÉ Öæbc®Ü ±ÜÅÊÜÞ|¨ÜÈÉ ÃÜígPÜÊÜ®Üá° ·ÙÜÓÜá¢Ü¤¨æ.

»Ü¢Ü¤̈ Ü ¸æÙæ, ÓÝÃÜg®ÜPÜ ÊÜá¢Üá¤ ÃÜígPÜQRí¢ÜÆãÊÜáÃÜÙÜá ÊÜá~¡®Ü ±ÜÅ¨æàÍÜWÜÙÜÈÉ

ÖæaÜác ±ÜÅÊÜÞ|¨ÜÈÉ ±æäpÝÂÑ¿áí·ÙÜÓÜá¢Ü¤̈ æ. C¨Ü®Üá° ¸æÙæ¿á ±ÝÅÃÜí»Ü¨ÜÈÉÁáà

ÃÜígPÜ¨Ü hæã¢æ¿áÈÉ J¨ÜXÓÜ¸æàPÜá. ¸æÙæWæ PæãvÜ¸æàPÝ¨Ü ÃÜígPÜ ÊÜá¢Üá¤
±æäpÝÂÑ¿áí ±ÜÅÊÜÞ|ÊÜ®Üá° ÊÜá~¡®Ü ±ÜÄàPæÒ¿á B«ÝÃÜ¨Ü ÊæáàÇæ ¯«ÜìÄÓÜ¸æàPÜá.

ÆZá ±æäàÐÜPÝíÍÜWÜÙÜ ·ÙÜPæ

ÓÜÔ¿á®Üá° ®Ýq ÊÜÞvÜáÊÜ¨ÜQRí¢Ü Êæã¨ÜÆá Íæà.1ÃÜÐÜár ÓÜ¢ÜáË®Ü ÓÜÇæ¶àpé

¨ÝÅÊÜ|¨ÜÈÉ ¸æàÄ®Ü »ÝWÜÊÜ®Üá° 1 ¯ËáÐÜ A©ª ®Ýq ÊÜÞw ( 1 Q.WÝÅí. ÓÜ¢ÜáË®Ü

ÓÜÇæ³àpé®Üá° 10 ÈàoÃé ¯àÄ®ÜÈÉ PÜÃÜXÔ, C¨æà Äà£ 1 Q.WÝÅí. ÓÜá|¡ÊÜ®Üá° 10
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ÈàoÃé ¯àÄ®ÜÈÉ PÜÃÜXÔ, ÓÜá|¡̈ Ü £Ú¿á®Üá° Jí¨Üá ±ÜÅ¢æÂàPÜÊÝ¨Ü ÊÜáÃÜ¨Ü A¥ÜÊÝ
ÊÜá~¡®Ü ±Ý¢æÅWæ ·Ô¨Üá hæã¢æWæ ÓÜ¢ÜáË®Ü ÓÜÇæ³àpé ¨ÝÅÊÜ|ÊÜ®Üá° ÓæàÄÔ, ®Üí¢ÜÃÜ
80 ÈàoÃé ¯àÄ®ÜÈÉ ¸æÃæÓÜ¸æàPÜá. C¨Üá Íæà. 1ÃÜ ÓÜ¢ÜáË®Ü ÓÜÇæ ³àpé
¨ÝÅÊÜ|ÊÝWÜá¢Ü¤¨æ. ÓÜá|¡̈ Ü £Ú ¸æÃæÓÜáÊÜ¨ÜÄí¨Ü WÜÄWÜÙÜ ÊæáàÇæ ÓÜáorí¢æ BWÜáÊÜ
ÆPÜÒ|WÜÙÜá ¢Ü±Üâ³¢Ü¤Êæ

A¥ÜÊÝ

±ÜÅ£ ÖæPæràÄWæ 20 Q.WÝÅí. ÓÜ¢ÜáË®Ü ÓÜÇæ³àpé®Üá° 3 ¸æÙæWÜÙÜ ®Üí¢ÜÃÜ JÊæá¾

»ÜãËáWæ ÖÝQ.

E¢Ü¤ÊÜá CÙÜáÊÜÄWæ ÓÜãaÜ®æWÜÙÜá

1. 25 ©ÊÜÓÜWÜÚXí¢Ü ÖæaÜác ÊÜ¿áÔÕ®Ü ÓÜÔWÜÙÜ®Üá° ®Ýq ÊÜÞvÜ¸æàwÄ.

2. 5 Óæí. Ëáà Xí¢Ü ÖæaÜác BÙÜÊÝX ÓÜÔ ®Ýq ÊÜÞvÜ¸æàw.

3. PÜãÄWæ ¹¢Ü¤®æ ÊÜÞw¨Ü WÜ¨æª¿áÈÉ 35&40 ©ÊÜÓÜWÜÙÜ ®Üí¢ÜÃÜ ÖæãvÜ¢Ü
±Ü¨Ü£¿á®Üá° A®ÜáÓÜÄÔ ( ÓÝPÜÐÜár ÊÜáÙæ¿ÞX ¯àÃÜá ¯í¢ÝWÜ GvæPÜáípæ
Öæãvæ¨Üá, ¨æãà~ £PÜáRÊÜ¨Üá).

4. ÊÜááíWÝÄ®ÜÈÉ ÖæaÜác ÊÜáÙæ¿ÞX ¹¢Ü¤®æ ÊÜÞvÜÆá BWÜ©¨ÜªÃæ PæÓÜÃÜáWÜÙæ
ÊÜÞw ÊæãÙÜPæ ¢ÜÄÔ¨Ü ¹àgÊÜ®Üá° ®æàÃÜÊÝX vÜÅÊÜåé ÔàvÜÃé¯í¨Ü ¯àÄ®Ü
ÊæáàÇæ ÖÜ¢æãàq CÃÜáÊÜ WÜ¨æªWÜÙÜÈÉ ¹¢Ü¤·ÖÜá¨Üá.

5. ÊÜá|á¡ ±ÜÄàPæÒ¿á B«ÝÃÜ¨Ü ÊæáàÇæ ÃÝÓÝ¿á¯PÜWæã·ºÃÜWÜÙÜ ±ÜÅÊÜÞ|ÊÜ®Üá°
·¨ÜÇÝÀáÔPæãÙÜÛ·ÖÜá¨Üá.

6. ¯àÃÝÊÜÄ ÓèÆ»ÜÂËÃÜáÊÜ PÜãÄWæ ¹¢Ü¤®æ ±ÜÅ¨æàÍÜ¨ÜÈÉ ±ÜÅ£ ÖæPæràÃé »ÜãËáWæ
Íæà. 33 ÃÜÐÜár ÖæaÜác ¹àg ÊÜá¢Üá¤ ÓÝÃÜg®ÜPÜ, ÃÜígPÜ ÖÝWÜã ±æäpÝÂÐé
J¨ÜXÓÜáÊÜ ÃÝÓÝ¿á¯PÜWæã·ºÃÜ PæãqrWæ Wæã·ºÃÜ ÊÜá¢Üá¤ ÓÜ¢ÜáË®Ü
ÓÜÇæ³àpé®æãí©Wæ ·ÙÜÓÜáÊÜ¨ÜÄí¨Ü »Ü¢Ü¤¨Ü CÙÜáÊÜÄ¿á®Üá° ÖæbcÓÜ·ÖÜá¨Üá.

7. ±ÜÅ£ aÜ¨ÜáÃé ËáàoÃé PæÒà¢ÜÅ¨ÜÈÉ 66 WÜá~WÜÙÜÐÜár »Ü¢Ü¤¨Ü ÓÜÔWÜÙÜ®Üá° ®Ýq
ÊÜÞwhæã¢æWæ ±ÜÅ£ ÖæPæràÄWæ 200 Q.WÝÅí. ÓÝÃÜg®ÜPÜ, 100 Q.WÝÅí. ÃÜígPÜ
ÊÜá¢Üá¤ 100 Q.WÝÅí. ±æäpÝÂÍé ÖÝWÜã Öæbc®Ü ±ÜÅÊÜÞ|¨ÜÈÉ PæãqrWæ/
ÓÝÊÜ¿áÊÜ/ ÖÜÔÃæÇæ Wæã·ºÃÜ (13 o®é/Öæ) ·ÙÜÓÜáÊÜâ¨ÜÄí¨Ü A¬PÜ
CÙÜáÊÜÄ¿á®Üá° ±Üvæ¿ááÊÜâ¨ÜÆÉ¨æà, CÙÜáÊÜÄ¿á Ô§ÃÜ¢æ ÖÝWÜã ÊÜá~¡®Ü
´ÜÆÊÜ¢Ü¤¢æ¿á®Üá° PÝ±ÝwPæãÙÜÛ·ÖÜá¨Üá.

Aí¢ÜÃÜ ¸æàÓÝ¿á

®Ýq ÊÜÞw¨Ü 2,7 ÊÜá¢Üá¤ 9 ÊÝÃÜWÜÙÜ ®Üí¢ÜÃÜ PÜÙæ ¢æWæ¿ááÊÜ ¿áí¢ÜÅÊÜ®Üá°

(ÃæãàoÄ ËàvÜÃé) ÓÝÈ®Ü ÊÜá«æÂ ÖÝÀáÔ.

PÜãÄWæ »Ü¢Ü¤¨ÜÈÉ ¹¢Ü¤®æ¿Þ¨Ü 15 ©®ÜWÜÙÜ ®Üí¢ÜÃÜ ÖÜ¨Ü ÔPÝRWÜ Jí¨Üá ÊÝÃÜ¨Ü

Aí¢ÜÃÜ¨ÜÈÉ 2 A¥ÜÊÝ 3 ÓÜÆ GvæPÜáípæ Öæãvæ¿á¸æàPÜá. C¨ÜÄí¨Ü

PÜÙæ¯¿áí¢ÜÅ|¨æãí©Wæ ÖÜÔ¿á PæãÃÜ¢æ¿Þ¨ÝWÜ ¹ÃÜáPÜá ·í¨Üá ÊÜá~¡®ÜÈÉ¿á

¢æàÊÝíÍÜ £àÊÜÅ WÜ£¿áÈÉ ®ÜÐÜrÊÝWÜáÊÜ¨Ü®Üá° PÜwÊæá ÊÜÞvÜÆá ÓÝ¨ÜÂÊÝWÜá¢Ü¤¨æ,

¹¢Ü¤®æ¿Þ¨Ü ÓÜáÊÜÞÃÜá 40 ©®ÜWÜÙÜ ®Üí¢ÜÃÜ WÜ¨æª¿áÈÉ ¯àÃÜá ¯í¢ÝWÜ Pæã®æ¿á ¸ÝÄ

GvæPÜáípæ Öæãvæ¨Üá ®Üí¢ÜÃÜ ¨æãà~£PÜáRÊÜ¨ÜÄí¨Ü ( ÖæãvÜ¢Ü ÊÜÞvÜáÊÜ¨Üá) PÜÙæWÜÙÜ

®ÝÍÜ, ÊÜáÄ Jvæ¿ááÊÜ¨ÜPæR ±æäÅà¢ÝÕÖÜ PæãvÜáÊÜ¨ÜÃæãí©Wæ ÊæáàÇÝ½WÜ¨Ü ÊÜá~¡®Ü

¹X¢Ü©í¨ÝX ¯àÃÜ®Üá° ÖæbcWæ ·Ô¿á¨Üí¢æ ÓÜíWÜÅ×ÓÜÆá ÓÝ«ÜÂÊÝWÜá¢Ü¤̈ æ.

¯àÄ®Ü ¯ÊÜìÖÜ}æ

®Ýq ÊÜÞw¨Ü ®Üí¢ÜÃÜ Êæã¨ÜÈ®Ü 10 ©®ÜWÜÙÜÊÜÃæWæ WÜ¨æª¿áÈÉÃÜáÊÜ ¯àÄ®Ü

ÊÜáorÊÜ®Üá° 2.5 Óæí.Ëáà.Wæ Ëá£WæãÚÔ, ®Üí¢ÜÃÜ 5. Óæí.ËáàoÃéWæ ÖæbcÔ, PæãÀáÉWæ

10 ©®Ü Êæã¨ÜÆá ¯àÃÜ®Üá° ·Ô¨Üá ¢æWæÀáÄ. ¢æ®æ Jvæ¿ááÊÜ ÓÜÊÜá¿á©í¨Ü ¢æ®æ

ÖæãÃÜ·ÃÜáÊÜÊÜÃæWæ ¯àÄ®Ü ÊÜáor̈ ÜÈÉ ¿ÞÊÜ ·¨ÜÇÝÊÜ}æ¿áã BWÜ¸ÝÃÜ¨Üá.

PÜãÄWæ »Ü¢Ü¤ ¹¢Ü¤®æ¿Þ¨Ü 10 &15 ©®ÜWÜÙÜÊÜÃæWæ ÖæbcWæ ÊÜáÙæ¿ÞX ¯àÃÜá

¯ÆÉ¨Üí¢æ PÝÙÜi ÊÜ×Ô¸æàPÜá. ÊÜáÄ Jvæ¿ááÊÜ AÊÜ¬ ÊÜááX¿ááÊÜÊÜÃæWæ 2.5

Óæí.Ëáà. Xí¢Ü ÖæaÜác ¯àÃÜá ¯ÆÉ¨Üí¢æ ®æãàwPæãÙÜÛ¸æàPÜá. ¹¢Ü¤¨Ü 40 ©®ÜWÜÙÜ

ÓÜáÊÜÞÄWæ WÜ¨æª¿áÈÉ ÓÝPÜÐÜár ¯àÃÜá ¯ÆáÉÊÜí¢Ý¨ÝWÜ ÖæãvÜ¢Ü ÊÜÞw ¯àÃÜá

PÜoŗ æàPÜá. D Äà£ ¯àÃÜá PÜoárÊÜ¨ÜÄí¨Ü ÓÜ|¡ PÜÙæWÜÙæÆÉ ®ÝÍÜÊÝX, ÊÜááí¨æ PÜÙæWÜÙÜ

±æç±æäàqCÆÉ̈ Üí¢ÝWÜáÊÜ¨Üá. PÜãÄWæ »Ü¢Ü¤ÊÜâ ±Üä£ìÊÜáÙæ¿ÞÍÜÅ¿á¨ÜÈÉ ¨ÝªWÜ PÜwÊæá

BÙÜ¨Ü ¯àÃÜá ¯ÈÉÓÜáÊÜ ±Ü¨Ü£ B®ÜáÓÜÄÔ¨ÜÃæ ÊÜááí¨æ ÊÜáÙæ¿á PæãÃÜ¢æ¿ÞX ¯àÄ®Ü

A»ÝÊÜ BWÜáÊÜ ÓÜí»ÜÊÜËÃÜáÊÜâ¨ÜÄí¨Ü ÖæbcWæ ¯àÃÜá ÓÜíWÜÅ×ÓÜáÊÜâ¨æãÙæÛ¿á¨Üá.

B¨ÜÃæ ¯àÄ®Ü BÙÜ ¸æÙæ¿á ¿ÞÊÜâ¨æà ÖÜí¢Ü¨ÜÈÉ ¸æÙæ¿á G¢Ü¤ÃÜ¨Ü Íæà. 25 QRí¢Ü

ÖæbcÃÜ¨Üí¢æ ®æãàwPæãÙÜÛ¸æàPÜá. ¯àÄ®Ü BÙÜ C¨ÜQRí¢Ü Öæbc¨ÜÃæ »Ü¢Ü¤¨Ü CÙÜáÊÜÄ

PÜwÊæá¿ÞWÜáÊÜ¨Üá. Pæã®æ GÇæ¿á (·ãpé Èà´é) ÖÜí¢Ü¨ÜÈÉ Jí¨Üá ÓÜÆ ¯àÃÜá

PæãvÜáÊÜ¨ÜÄí¨Ü PÜãÄWæ »Ü¢Ü¤¨Ü CÙÜáÊÜÄ¿á®Üá° ÖæbcÓÜ·ÖÜá¨Üá.
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¹¢Ü¤®æ ¹àgÊÜ®Üá° 1 WÝÅí. PÝ¸æì®évæçiÊÜåéA¥ÜÊÝ 0.1. WÝÅí Óæø±æäràÓæçQÉ®é
ÊÜá¢Üá¤ 0.1 WÝÅí. ÊæáçÆá¢Üá¢Ü¤ A¥ÜÊÝ 0.3 WÝÅí. AXÅÊæáçÔ®é 100 ÊÜá¢Üá¤ 0.12
WÝÅí. ¢ÝÊÜáÅ¨Ü BQÕPæãÉàÃæçvéJí¨Üá ÈàoÃé¯àÄ®ÜÈÉ PÜÄXÔ¨Ü ¨ÝÅÊÜ|¨ÜÈÉ 20
¯ËáÐÜWÜÙÜ PÝÆ ®æ®æÔ.

ÓÜÓÜÂ ÓÜíÃÜPÜÒ}æ : PæãàÐÜrPÜ¨ÜÈÉ ËÊÜÄÓÜÇÝX¨æ

ÓÜãaÜ®æ

1. Qào ÖÝWÜã ÃæãàWÜ ¸Ý«æWÜÙÜá PÜívÝWÜ ÊÜÞ¢ÜÅ ÓÜÓÜÂ ÓÜíÃÜPÜÒ}Ý PÜÅÊÜáWÜÙÜ®Üá°

A®ÜáÓÜÄÔ. ±Ü¨æà ±Ü¨æà ¢Ü±Ü³̈ æà Qào ÖÝWÜãÃæãàWÜ ¸Ý«æWÜÙÜá PÜívÜá

·ÃÜáÊÜ ±ÜÅ¨æàÍÜWÜÙÜÈÉ ÊÜááíhÝWÜÅ¢æ A®ÜáÓÜÄÔ.

2. Qào®ÝÍÜPÜWÜÙÜ®Üá ° ·ÙÜÓÜáÊÝWÜ Pæ çWÜÙÜá J|X¨Üá ª,¿ÞÊÜ¨æà

WÝ¿áÊÜâ CÃÜ¸ÝÃÜ¨Üá.

3. ¸æÙæWæ ÓÜãbÔ¨Ü LÐÜ¬WÜÙÜ ±ÜÅÊÜÞ|ÊÜâ ¨æãvÜx WÝ¢ÜÅ¨Ü Ôí±ÜÃÜÃÜPÜWÜÚWæ

ÊÜÞ¢ÜÅ A®ÜÌÀáÓÜá¢Ü¤̈ æ.

4. ÖÜÃÜÙÜá ÃÜã±Ü¨Ü Qào®ÝÍÜPÜWÜÙÜ®Üá° ÖÝQ¨ÝWÜ PÜ¯ÐÜr 36&48 WÜípæWÜÙÜ PÝÆ

¢æÙÜÛWæ ¯àÃÜá ¯ÆáÉÊÜí¢æ ®æãàwPæãÚÛ.

Pæã¿ááÉ

� Íæà. 90ÃÜÐÜár PÝÙÜáWÜÙÜá ÊÜÞX¨æãvÜ®æ Pæã¿ááÉ ÊÜÞw D ÓÜÊÜá¿á¨ÜÈÉ

¢æ®æ¿á PæÙÜ»ÝWÜ¨Ü 3&4 PÝÙÜáWÜÙÜá C®Üã° ÖÜÔÃÝXÃÜá¢Ü¤Êæ.

� Pæã¿ááÉ ÊÜÞw¨Ü ®Üí¢ÜÃÜ PÝÚ®ÜÈÉ Íæà. 15 ¢æàÊÝíÍÜËÃÜáÊÝWÜ PÝÙÜ®Üá°

¸æà±ÜìwÔ.

� »Ü¢Ü¤ÊÜ®Üá° ¹ÔÈ®ÜÈÉ ±ÜÅ£ ÓÝÄ¿áã4&6 WÜípæXí¢Ü ÖæaÜác J|XÓÜ¸ÝÃÜ¨Üá.

ÖæaÜác J|XÔ¨ÜÃæ AQR ®ÜáaÝcWÜáÊÜ¨Üá.

C¢ÜÃæ ÓÜÆÖæWÜÙÜá

� ¸æíQÃæãàWÜPæR ¢Üá¢Ý¤¨Ü ¸æÙæÀáí¨Ü ·í¨Ü ´ÜÓÜÆ®Üá° ¹¢Ü¤®æWÝX·ÙÜÓÜ¸æàw.

� ¸æíQÃæãàWÜ ²àw¢Ü »Ü¢Ü¤¨Ü EÚPæ »ÝWÜWÜÙÜ®Üá° ÓÜáoár ÖÝPÜ¸æàPÜá. C¨ÜÄí¨Ü

ÊÜááí©®Ü ¸æÙæWÜÙÜÈÉ ÃæãàWÜ ÖÜÃÜvÜáÊÜ¨Üá PÜwÊæá¿ÞWÜá¢Ü¤¨æ.
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»Ü¢Ü¤¨ÜÈÉ ÓÜÓÜÂ ÓÜíÃÜPÜÒ}Ý PÜÅÊÜáWÜÙÜá

PÜÅ. ÓÜí. ²àvæ ÖÝ¯¿á ÆPÜÒ|WÜÙÜá ¯ÊÜìÖÜ}æ
1 2 3 4

A. QàoWÜÙÜá

ÓÜÔ ÊÜáw¿áÈÉ

1. ¦Å±éÕ »Ü¢Ü¤¨Ü ÓÜÔÊÜáwWæ ¯àÃÜá PÜwÊæá B¨Ü ÊÜÐÜì¨ÜÈÉ D �D ÖÜáÙÜáË®Ü »Ý¨æWæãÙÜWÝ¨Ü ÓÜÔÊÜáwWÜÚWæ ÓÜÄ¿Þ¨Ü

Qào ·ÃÜáÊÜ ÓÝ«ÜÂ¢æ CÃÜá¢Ü¤¨æ. ¦Å±éÕWÜÙÜá ¢Üáí¸Ý ±ÜÅÊÜÞ|¨ÜÈÉ ¯àÃÜ®Üá° ¹vÜ¸æàPÜá ÊÜá¢Üá¤ D Qào

bPÜR¨ÝX¨Üáª PÜ±Üâ³ ·|¡ÊÜ®Üá° Öæãí©ÃÜá¢Ü¤Êæ. CÊÜâWÜÙÜá Sb¢ÜÊÝX PÜívÜá ·ÃÜáÊÜ ±ÜÅ¨æàÍÜWÜÙÜÈÉ ÓÜÔÊÜáwWæ

GÇæ¿á ÃÜÓÜÊÜ®Üá° ×àÃÜáÊÜâ¨ÜÄí¨Ü GÇæWÜÙÜá ÓÜáorí¢æ (300. aÜ.Ëáà. ±ÜÅ¨æàÍÜPæR) 75 WÝÅí. Íæà. 10ÃÜ ±æäàÃæàpé

PÝ|á¢Ü¤Êæ. PæÆÊÜâ ÓÜÆ ÖÜÔÃÜá iX ÖÜáÙÜ ÊÜá¢Üá¤ PÜí¨Üá A¥ÜÊÝ 1.25 Q.WÝÅí. Íæà. 3ÃÜ PÝ¸æãìà´ÜäÂÃÝ®é

iX ÖÜáÙÜáWÜÙÜá ·ÃÜ·ÖÜá¨Üá. CÊÜâ ÓÜÖÜ ÓÜÔWÜÙÜ ÖÜÃÜÙÜ®Üá° ¹¢Ü¤®æWæ ÊÜááíaæ ÊÜá~¡®ÜÈÉ ¸æÃæÔ ¯àÃÜá ÖÝÀáÔ
ÃÜÓÜÊÜ®Üá° ×àÃÜáÊÜâ¨ÜÄí¨Ü AÆÉÈÉ ÓÜÔWÜÙÜá ÓÜáorí¢æ A¥ÜÊÝ Êæã®æãPæãÅàpæã´ÝÓé 36. GÓé.GÇé. ±ÜÅ£
PÜívÜá ·ÃÜá¢Ü¤Êæ. ÈàoÃé ¯àÄWæ 1.3 Ëá.Èà. ®Üí¢æ ¸æÃæÔ Ôí±ÜwÔÄ

®Ýq ÊÜÞw¨Ü A¥ÜÊÝ ¹£¤¨Ü WÜ¨æª¿áÈÉ

2. iXÖÜáÙÜáWÜÙÜá &CÊÜâWÜÙÜÈÉ ÊÜáãÃÜá ±ÜÅPÝÃÜWÜÙÜá

A. PÜí¨Üá iX ÖÜáÙÜá PÜí¨Üá iX ÖÜáÙÜá ¸æ}æ BPÝÃÜ¨ÜÈÉ¨Üáª, PÜí¨Üá ·|¡ � ÓÜÔ ÊÜáwWæ (300 aÜ.Ëáà. ±ÜÅ¨æàÍÜPæR) 75 WÝÅí Íæà. 10 ÃÜ
Öæãí©ÃÜá¢Ü¤¨æ. ±èÅyÜ ÊÜá¢Üá¤ A±ÜÕÃæWÜÙÜá PÝívÜÊÜ®Üá° ´æäàÃæàpé A¥ÜÊÝ 1.25 Q.WÝÅí. Íæà. 3ÃÜ PÝ¸æãìà±ÜäÂÃÝ®é
¯àÄ®Ü ÊÜáorQRí¢Ü ÊæáàÇÝ½WÜ¨ÜÈÉ A¬PÜ ÓÜíTæÂ¿áÈÉ Qào®ÝÍÜPÜÊÜ®Üá° ¹¢Ü¤®æWæ ÊÜááíaæ ÊÜá~¡®ÜÈÉ ¸æÃæÔ ¯àÃÜá ÖÝ¿áÔ
BÊÜÄÔ ÃÜÓÜ ×àÃÜá¢Ü¤Êæ. D Qào¨Ü ¸Ý«æÀáí¨ÝX ®Ýq ÊÜÞw¨Ü 12&15 ©ÊÜÓÜWÜÙÜ ®Üí¢ÜÃÜ WÜ¨æª¿áÈÉ ¢æÙÜáÊÝX
Jí¨Üá ÊÝÃÜ¨ÜÈÉ Cwà ¸æÙæÁáà ®ÝÍÜÊÝWÜá¢Ü¤¨æ. ¯àÃÜ®Üá° ¯ÈÉÔ. ÖæPæràÄWæ 10 Q.WÝÅí.Íæà.3ÃÜ PÝ¸æãìà´ÜäÂÃÝ®é
C¨ÜÃÜ ¸Ý«æ¿áá ¢æ®æ ·ÃÜáÊÜ ÓÜÊÜá¿á¨ÜÈÉ A¥ÜÊÝ 12.5 Q.WÝÅí. Íæà.10ÃÜ ´æäÃæàpé A¥ÜÊÝ 30 Q.WÝÅí.

£àÊÜÅÊÝXÃÜá¢Ü¤¨æ. B¨ÜªÄí¨Ü Ãæç¢ÜÃÜá C¨ÜÃÜ ·WæY Íæà.4ÃÜ QÌ®ÝÇé´ÝÓé ÖÜÃÜÙÜ®Üá° ÊÜá~¡®ÜÈÉ ÖÝQÄ. C¢ÜÃÜ ±ÜÅ¨æàÍÜ

ÖæaÜác hÝWÜÃÜãPÜ¢æ ÊÜ×ÓÜ¸æàPÜá. ¸Ý«æWæãÙÜWÝ¨Ü ±æçÄ®Ü WÜÚWæ ¹¢Ü¤®æ¿Þ¨Ü 10&12 ©ÊÜÓÜWÜÙÜ ®Üí¢ÜÃÜ ÊÜá¢Üá¤ ®Ýq ÊÜÞw¨Ü

GÇæWÜÙÜá PÜí¨Üá ·|¡PæR £ÃÜáX, AÆÉÈÉ ÓÜáorí¢æ 20&25 ©ÊÜÓÜWÜÙÜ ®Üí¢ÜÃÜ 1.3 Ëá.Èà. Êæã®æãàPæãÅpæãà´ÝÓé

PÝ|á¢Ü¤Êæ. D ÖÝ¯¿á ÆPÜÒ|PæR "" iX ÖÜáÙÜáË®Ü 36 GÓé. GÇé. A¥ÜÊÝ 2.0 Ëá.Èà. PæãÉàÃé±æçÄ´ÝÓé 20 CÔ

ÓÜávÜá'' G®Üá°¢Ý¤Ãæ. C¨ÜÃÜ ¸Ý«æ¿áá ¢ÜáíWÜ»Ü¨ÝÅ A¥ÜÊÝ 2 Ëá.Èà ´æäàÓÜÇæãà®é 35 CÔ A¥ÜÊÝ 2 WÝÅí
AaÜác PÜoár ±ÜÅ¨æàÍÜ¨ÜÈÉ ÖæaÝcXÃÜáÊÜâ¨Üá PÜívÜá PÝ·ìÄÇéÍæà.50ÃÜ ¯àÄ®ÜÈÉ PÜÃÜWÜáÊÜ ±Üâw A¥ÜÊÝ 2.5Ëá.Èà.
·í©¨æ. ¹.².Gí.Ô. 50 CÔ A¥ÜÊÝ 0.2 WÝÅí. ¥ÜÁãàÊæá¥ÝPÝÕÊÜåé

25 vÜ·ãÉ$Â.i A¥ÜÊÝ 0.3 Ëá.Èà.CËávÝPæãÉà²Åvé 17.8
GÓé.GÇé. CÊÜâWÜÙÜÈÉ ¿ÞÊÜâ¨Ý¨ÜÃÜã Jí¨Ü®Üá° 1 ÈàoÃé
¯àÄ®ÜÈÉ ¸æÃæÔ ±æçÄ®Ü ·ávÜ¨ÜÈÉ Ôí±ÜÃÜ}æ ÊÜÞvÜ¸æàPÜá. ±ÜÅ£
ÖæPæràÄWæ 1000&1125 Èà. Ôí±ÜÃÜ}Ý ¨ÝÅÊÜ| ¸æàPÜá. ÖÜã
¹vÜáÊÜ ÖÝWÜã PÝÙÜá WÜqr¿ÞWÜáÊÜ ÖÜí¢Ü¨ÜÊÜÃæX®Ü
ÓÜÊÜá¿á¨ÜÈÉ ÓÜÓÜÂ ÓÜíÃÜPÜÒ}æ PÜÅÊÜá PæçWæãÙÜáÛÊÜâ¨Üá A£ AÊÜÍÜÂ.
»Ü¢Ü¤¨Ü PæãÀáÉ®Ü ®Üí¢ÜÃÜ ·¨ÜáWÜÚWæ PæãÉàÃé±æçÄ´ÝÓé
±Üâw¿á®Üá° «ÜãÚàPÜÄÓÜ¸æàPÜá.
PæÙÜX®Ü ¯ÊÜìÖÜ}Ý PÜÅÊÜáWÜÙÜ®Üá° ÓÜÖÜ A®ÜáÓÜÄÓÜ¸æàPÜá.

� ®Ýq ÊÜÞw¨Ü 30 ©ÊÜÓÜWÜÙÜ ®Üí¢ÜÃÜ ±ÜÅ£ ÊÝÃÜPæãRÊæá¾ XvÜWÜÙÜ
·ávÜ¨ÜÈÉ D Qào¨Ü CÃÜáËPæ WÜÊÜá¯ÓÜ¸æàPÜá
� WÜ¨æª¿áÈÉ¿á ¯àÃÜ®Üá° ÖæãÃÜ ÖÝQ 5 & 7 ©ÊÜÓÜWÜÙÜÊÜÃæWæ
J|WÜÆá ¹vÜ¸æàPÜá
� ÓÝÃÜg®ÜPÜ¿ááPÜ¤ Wæã·ºÃÜWÜÙÜ®Üá° Öæbc®Ü ±ÜÅÊÜÞ|¨ÜÈÉ
·ÙÜÓÜ¸ÝÃÜ¨Üá .

1 2 3 4

  25
 26



A
¬
PÜC
ÙÜáÊÜÄWÝX

ÓÜá«ÝÄ¢Ü¸
æàÓÝ¿

áPÜÅÊÜáWÜÙÜá(2005),PÜêË
Ë
,«ÝÃÜÊÝv

Ü
B
Ö
Ý
ÃÜ«Ý

®ÜÂ¨Ü¸æÙæWÜÙÜá&
»Ü¢Ü¤

� ÖÜã ¹vÜáÊÜ ÓÜÊÜá¿á©í¨Ü PÝÙÜá WÜqr BWÜáÊÜ ÖÜí¢Ü¨ÜÊÜÃæWæ
ÓÜÓÜÂ ÓÜíÃÜPÜÒ}Ý PÜÅÊÜá PæçWæãÙÜÛÊÜâ¨Üá A£à AÊÜÍÜÂPÜ

� WÜ¨æª¿áÈÉ ¢æÙÜáÊÝ¨Ü ¯àÄ®Ü ±Ü¨ÜÃÜ¯°oár ÖÜÃÜÙÜá ÃÜã±Ü¨Ü

Qào®ÝÍÜPÜWÜÙÜ®Üá° E±ÜÁãàXÔ¨Ü ®Üí¢ÜÃÜ 72

¢ÝÓÜáWÜÙÜÊÜÃæWæ ¯àÃÜá Jí¨Üá WÜ¨æªÀáí¨Ü C®æã°í¨Üá WÜ¨æªWæ

ÖæãàWÜá¨Üí¢æ ®æãàwPæãÚÛÄ.

B. ¹Ú ¸æ¯°®Ü iXÖÜáÙÜá : CÊÜâWÜÙÜ ÓÜÖÜ ¸æ}æ¿á BPÝÃÜ¨ÜÈÉ¨Üáª , ÓÜÓÜÂ¨Ü ÃÜÓÜ &ÓÜ¨ÜÃÜ& -

×àÃÜáÊÜâ¨ÜÄí¨Ü AÆÉÈÉ ÓÜÔWÜÙÜá Êæã¨ÜÆá ÖÜÙÜ©

·|¡PæR £ÃÜáX ®Üí¢ÜÃÜ J|X ÖæãàWÜá¢Ü¤Êæ.

C. ÖÜÔÃÜá iX ÖÜáÙÜá CÊÜâWÜÙÜá ÖÜÔÃÜá ·|¡ÊÜ®Üá° Öæãí©¨Üáª, »Ü¢Ü¤¨Ü XvÜ¨Ü &ÓÜ¨ÜÃÜ&

ÃÜÓÜÊÜ®Üá° ×ÃÜá¢Ü¤Êæ. CÊÜâWÜÙÜ ÓÜíTæÂ £àÃÝ ÖæaÝc¨ÝWÜ

ÓÜÓÜÂÊÜâ ÖÜÙÜ© ·|¡PæR ×ÃÜáWÜá¢Ü¤¨æ.

3. ×oár £WÜ}æ ×oár £WÜ}æ¿á A±ÜÕÃæ ÊÜá¢Üá¤ ´èÅyÜ QàoWÜÙÜá PÜí¨Üá iXÖÜáÙÜ¨Ü ¯ÊÜìÖÜ}æWæ ÓÜãbÔ¨Ü

PÜvÜáWæí±ÝX¨Üáª, Êæáç ¢Üáí¸Ý ¹Ú ·|¡¨Ü Qào®ÝÍÜPÜWÜÙÜ®Üá° ·ÙÜÔÄ.

Êæáà|ÊÜ®Üá° Öæãí©ÃÜá¢Ü¤Êæ. ×oár £WÜ}æ

ÖÜáÙÜáWÜÙÜá GÇæWÜÙÜ, ÃÜÊÜPæ¿á ÓÜí©®ÜÈÉ¨Üáª,

ÃÜÓÜÊÜ®Üá° ×àÃÜáÊÜâ¨ÜÄí¨Ü GÇæWÜÙÜá ÖÜÙÜ©

·|¡PæR £ÃÜáX ÊÜê¢Ý¤PÝÃÜÊÝX J|WÜáÊÜÊÜâ.

1 2 3 4

4. PÜ}æ C¨ÜÃÜ ¸Ý¨æ¿áá ÓÜÔ ÊÜáw ÊÜá¢Üá¤ ®Ýq ÊÜÞw¨Ü *PÜ}æ ¸Ý«æWæ ×oár £WÜ}æ PÜí¨Üá iX ÖÜáÙÜáËWæ Î´ÝÃÜÓÜá

30 Äí¨Ü 40 ©ÊÜÓÜWÜÙÜÊÜÃæX®Ü ¸æÙæ¿áÈÉ PÜÃÝÊÜÚ ÊÜÞw¨Ü Qào ®ÝÍÜPÜ ÖÜÃÜÙÜáWÜÙÜ®Üá° ·ÙÜÔ

ÊÜá¢Üá¤ ÊÜáÇæ®ÝvÜá ±ÜÅ¨æàÍÜ¨ÜÈÉ ÖæaÝcXÃÜá¢Ü¤¨æ.

ÊÜáÄÖÜáÙÜá, ÓÜÔWÜÙÜ ·ávÜ©í¨Ü PæãÃæ¨Üá £®Üá°ÊÜâ¨Ü

Äí¨Ü ·ávÜ¨ÜÈÉ WÜípÝX ÓÜáÚ GÇæ ¹Ú ·|¡PæR

£ÃÜáX B®æ Pæãí¹®Üí¢æ PÝ|á¢Ü¤¨æ.

5. PÝívÜ PæãÃæ¿ááÊÜ ÊÜáÄ ÖÜáÙÜá PÝívÜÊÜ®Üá° PæãÃæ¨Üá ÓÜáÚ *PÝívÜ PæãÃæ¿ááÊÜ ÖÜáÙÜ¨Ü ¸Ý«æ ÖæaÝcXÃÜáÊÜ

ÖÜáÙÜá J|WÜáÊÜí¢æ ÊÜÞvÜá¢Ü¤¨æ. ÊÜá¢Üá¤ ±æçÃÜá ¢æ®æ ±ÜÅ¨æàÍÜ¨ÜÈÉ ÖæPæràÄWæ 25 Q.WÝÅí. ±æç±æäÅ¯Çé 0.3 i

ÖÜí¢Ü¨ÜÈÉ¨ÝªWÜ ¹Ú ¢æ®æWÜÙÝWÜá¢Ü¤Êæ. ÖÜÃÜÙÜáWÜÙÜ®Üá° ¹¢Ü¤®æWæ ÊÜááíaæ ÊÜá~¡®ÜÈÉ ¸æÃæÔ ¯àÃÜ®Üá°

ÖÝÀáÔ A¥ÜÊÝ ±ÜÅ£ ÖæPæràÄWæ 19 Q.WÝÅí. Íæà.3ÃÜ

PÝ¸æãì±ÜâÂÃÝ®é ÖÜÃÜÙÜ®Üá° E±ÜÁãàXÔ A¥ÜÊÝ 2 Ëá.Èà.

PæãÉàÃé±æçÄ´ÝÓé®Üá° Jí¨Üá ÈàoÃé ¯àÄ®ÜÈÉ ÓæàÄÔ

Ôí±ÜwÔÄ.

6. GÇæ ÓÜáÃÜÚ ÖÜáÙÜá ÊÜáÄ ÖÜáÙÜá GÇæ¿á®Üá° ÓÜáÃÜÚ ÊÜÞw JÙÜWÜvæ C¢ÜÃÜ ±ÜÅ¨æàÍÜWÜÙÜÈÉ PÝívÜ PæãÃæ¿ááÊÜ ÖÜáÙÜá,

C¨Üáª, ÖÜÔÃÜá »ÝWÜÊÜ®Üá° PæÃæ¨Üá £®Üá°ÊÜ¨ÜÄí¨Ü GÇæ ÓÜáÃÜáÚ ÖÜáÙÜá, ÊÜááÙÜáÛ b²³®Ü ÖÜáÙÜá, PæãÙÜÊæ ÖÜáÙÜá,

GÇæWÜÙÜ ÊæáàÇæ ¹Ú ±ÜqrWÜÙÜá PÝ|á¢Ü¤Êæ ËávÜ¢æ CÊÜâWÜÙÜ ÖÜ¢æãàqWæ ¹¢Ü¤®æ¿Þ¨Ü 10&12 ©ÊÜÓÜWÜÙÜ

1 2 3 4
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7. ÊÜááÙÜáÛ b²³®Ü ÖÜáÙÜá ±èÅyÜ QàoÊÜâ PÜ±Üâ³ ·|¡¨ÝX¨Üáª, ÊæáçÊæáàÇæ ®Üí¢ÜÃÜ 1.3 Ëá.Èà. Êæã®æãPæãÅpæãà´ÝÓé 36 GÓé.GÇé.

ÊÜááÙÜáÛWÜÙÜ®Üá° Öæãí©¨Üáª, GÇæ¿á®Üá° A¥ÜÊÝ 2 Ëá.Èà. PæãÉàÃé±æçÄ´ÝÓé 20 CÔ A¥ÜÊÝ

PæÃæ¨Üá £®Üá°ÊÜ¨ÜÄí¨Ü ¹Ú ±Üqr¿á®Üá° 1.5 Ëá.Èà. ´æí¥æãàÁáàpé 50 CÔ A¥ÜÊÝ 2 Ëá.Èà.

PÝ|·ÖÜá¨Üá. C¨ÜÃÜ ÊÜáÄÖÜáÙÜá GÇæ¿áÈÉ ´æäàÓÜÇæãà®é 35 CÔ A¥ÜÊÝ 2 Ëá.Èà. GívæãàÓÜÇÝ¶®é

ÓÜáÃÜíWÜ ÊÜÞw £®Üá°ÊÜ¨ÜÄí¨Ü ÖÜÙÜ© ·|¡¨Ü 35 CÔ A¥ÜÊÝ 2.0 Ëá.Èà. QÌ®ÝÇé´ÝÓé 25 CÔ A¥ÜÊÝ

ÓÜáÃÜíWÜWÜÙÜ®Üá° PÝ|·ÖÜá¨Üá CÊÜâWÜÙÜÈÉ ¿ÞÊÜâ¨Ý¨ÜÃÜã Jí¨Ü®Üá° Jí¨Üá ÈàoÃé

¯àÄ®ÜÈÉ ¸æÃæÔ ¸æÙæWæ Ôí±ÜÄÔ.

8.PæãÙÜÊæ ÖÜáÙÜá ÊÜáÄ ÖÜáÙÜá GÇæ¿á®Üá° ¢ÜáívÜá ¢ÜáívÝX D Ôí±ÜÃÜ}æWæ ÓÜÔ ÊÜáw¿áÈÉ 18 ÈàoÃé

PÜ¢Ü¤ÄÔ PæãÙÜÊæ¿á®Üá° ÊÜÞw ÊÜáÄÖÜáÙÜá ¨ÝÅÊÜ| ÊÜá¢Üá¤ ®Ýq ÊÜÞw¨Ü ¸æÙæWæ ÖæPæràÄWæ

A¨ÜÃæãÙÜX®Ü GÇæ¿á PæÙÜ»ÝWÜ¨Ü ÖÜÔÃÜá 500 Äí¨Ü 625 ÈàoÃé ¨ÝÅÊÜ|, Ôí±ÜÃÜ}æWæ

»ÝWÜÊÜ®Üá° PæÃæ¨Üá £®Üá°ÊÜâ¨ÜÄí¨Ü GÇæWÜÙÜ ·¨ÜÇÝX ÖæPæràÄWæ 19 Q.WÝÅí. Íæà.3ÃÜ

ÊæáàÇæ ¹Ú¿á ±ÜqrWÜÙÜá PÝ|á¢Ü¤Êæ PÝ¸æãìà±ÜäÂÃÝ®é ÖÜÃÜÙÜ®Üá° E±ÜÁãàXÓÜ·ÖÜá¨Üá.

9. ËávÜ¢æ ±èÅyÜ QàoÊÜâ ÖÜÔÃÜá ·|¡¨ÝX¨Üáª, *·¨ÜáWÜÙÜ®Üá° ÓÜcaÜfÊÝXvÜ¸æàPÜá. ·¨ÜáWÜÙÜ ÓÜËáà±Ü

PÜí¨Üá ·|¡¨Ü ÃæàTæWÜÙÜ®Üá° G¨æ¿á aÜÚWÝÆ¨ÜÈÉ BÙÜÊÝXÃÜáÊÜí¢æ ÃÜípæ Öæãvæ¨Üá ¢Ü£¤WÜÙÜ®Üá°

±ÜPÜR¨ÜÈÉ Öæãí©ÃÜá¢Ü¤¨æ. ±èÅyÜ ÊÜá¢Üá¤ ÖæãÃÜ ÖÝPÜ¸æàPÜá.

A±ÜÕÃæ QàoWÜÙÜá GÇæ¿á®Üá° £®Üá°¢Ü¤Êæ. *ÖÜáw ÃÜã´Ü¨Ü Qào®ÝÍÜPÜWÜÙÝ¨Ü Íæà.50ÃÜ ÊæáÇÝ¦¿Þ®é

¢æ®æ¿ÞWÜáÊÜ ÖÜí¢Ü¨ÜÈÉ ¢æ®æ¿á ¨æào®Üá° A¥ÜÊÝ Íæà.1.5ÃÜ QÌ®ÝÇé´ÝÓé A¥ÜÊÝ Íæà.1ÃÜ

£®Üá°ÊÜâ¨ÜÄí¨Ü ¹Ú ¢æ®æWÜÙÝWÜá¢Ü¤Êæ. GívæãàÓÜÇÝ¶®é·¨ÜáWÜÙÜ ÊæáàÇæ «ÜãÚPÜÄÓÜ¸æàPÜá.

1 2 3 4
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10. Óæç¯PÜ ÖÜáÙÜá ÊÜáÄ ÖÜáÙÜá ÃÝ£Å ÓÜÊÜá¿á GÇæ¿á®Üá° *Óæç¯PÜ ÖÜáÙÜáË®Ü ¸Ý«æ PÜívÝWÜ D ÊæáàÇæ £ÚÔÃÜáÊÜ

ÊÜá¢Üá¤ ¢æ®æ¿á ¨æào®Üá° £í¨Üá Öæbc®Ü Qào ®ÝÍÜPÜWÜÙÜÈÉ ¿ÞÊÜâ¨Ý¨ÜÃæãí¨Ü®Üá° ÓÝ¿áíPÝÆ

ÖÝ¯ ÊÜÞvÜá¢Ü¤¨æ. ÖÜWÜÆá Öæã¢Üá¤ ÓÜÔWÜÙÜ Ôí±ÜÃÜ}æ ÊÜÞvÜ¸æàPÜá.

·ávÜ¨ÜÈÉ ÊÜáÄÖÜáÙÜá AË¢ÜáPæãíwÃÜá¢Ü¤¨æ.

11. WÜí© £WÜ}æ £WÜ}æ¿á ¨æàÖÜ¨Ü ÊæáàÆá»ÝWÜ PÜí¨Üá ·}Ý¡¨ÝªX¨Üáª, *¢æ®æ £WÜ}æ¿á ¸Ý«æ PÜívÜá ·í¨ÜÈÉ ÖæPæràÄWæ

PæÙÜ»ÝWÜ ÖÜÔÃÜá ·|¡ÊÜ®Üá° Öæãí©ÃÜá¢Ü¤¨æ, £WÜ}æ¿á®Üá° 20 Q.WÝÅí. Íæà.5ÃÜ ÊæáÇÝ¦¿Þ®é ±Üâw

ÊÜááqr¨ÜÃæ Pæor ÊÝÓÜ®æ ÓÜãÓÜá¢Ü¤¨æ. ±èÅyÜ ÊÜá¢Üá¤ E¨ÜáÄÔ A¥ÜÊÝ 2 Ëá.Èà. ÊæáÇÝ¦¿Þ®é

A±ÜÕÃæ QàoWÜÙÜá PÝívÜ©í¨Ü ÖÝWÜã 50 CÔ 1 ÈàoÃé ¯àÄ®ÜÈÉ ¸æÃæÔ ¢æ®æWÜÙÜ ÊæáàÇæ

ÖÝÆáWÝÙÜáWÜÚí¨Ü ÃÜÓÜ ×àÃÜáÊÜâ¨ÜÄí¨Ü Ôí±ÜÄÔ. ÖæPæràÄWæ 675 ÈàoÃé Ôí±ÜÃÜ}Ý ¨ÝÅÊÜ|

ÖÝ¯WæãÙÜWÝ¨Ü PÝÙÜáWÜÙÜá PÜí¨Üá ·|¡PæR £ÃÜáX ¸æàPÝWÜá¢Ü¤¨æ.

hæãÙÝÛWÜá¢Ü¤Êæ. ÖÝ¯WæãÙÜWÝ¨Ü »Ü¢Ü¤¨Ü ÖÜáÆáÉ

ÓÜÖÜ ¨ÜáÊÝìÓÜ®æÀáí¨Ü PÜãwÃÜá¢Ü¤¨æ.
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ÃæãàWÜWÜÙÜá

1. æ̧íQÃæãàWÜ GÇæ¿á ÊæáàÇæ bPÜR PÜí¨Üá ·|¡¨Ü aÜáPæRWÜÙÜ®Üá° �±ÜÅ£ Q.WÝÅí. ¹àgPæR 2 WÝÅí. PÝ¸æì®évæçiÊÜåé ÎÈàí¨ÜÅ®ÝÍÜPÜ

PÝ|·ÖÜá¨Üá. ®Üí¢ÜÃÜ Cí¢ÜÖÜ aÜáPæRWÜÙÜ WÝ¢ÜÅ ©í¨Ü ¹àhæãà±ÜaÝÃÜ ÊÜÞw ¹¢Ü¤¸æàPÜá. ÖæãÆ¨ÜÈÉ ÃæãàWÜ¨Ü

ÖæaÝcWÜá¢Ü¤¨æ. aÜáPæR¿á ÊÜá«ÜÂ»ÝWÜÊÜâ AWÜÆÊÝX¨Üáª ÆPÜÒ|WÜÙÜá PÝ~Ô¨ÜÃæ ±ÜÅ£ ÈàoÃé ¯àÄWæ 1 WÝÅí.

GÃÜvÜá ¢Üá©WÜÙÜá aÜã±ÝXÃÜá¢Ü¤Êæ. aÜáPæRWÜÙÜ ÊÜá«ÜÂ PÝ¸æì®évæçiÊÜåé A¥ÜÊÝ 1 Ëá.Èà. Gwµ®é´ÝÓé A¥ÜÊÝ

»ÝWÜÊÜâ ·ã©·|¡PæR £ÃÜáX¨Üáª ,PÜí¨Üá ·|¡̈ Ü 0.6 WÝÅí. pæùÓæçPæãÉàhæãàÇé ¸æÃæÔ Ôí±ÜwÓÜ¸æàPÜá.

EíWÜáÃÜWÜÚí¨Ü BÊÜê¢ÜÊÝXÃÜá¢Ü¤̈ æ. Cí¢ÜÖÜ ÖÜÆ hæçËPÜ ¯¿áí¢ÜÅ|

ÊÝÃÜá aÜáPæRWÜÙÜá ÓæàÄ GÇæWÜÙæÇÝÉ ÓÜí±Üä|ì ÓÜáorí¢æ ±ÜÅ£ ÈàoÃé ¯àÄWæ 10.WÝÅí. ÓÜãvæãàÊæã®ÝÓé

PÝ~ÓÜá¢Ü¤Êæ. ÃæãàWÜ¨Ü ÆPÜÒ|WÜÙÜá GÇæ, X|á¡, ¢æ®æ¿á ±æäÉàÃæÓæ®éÕ ¸æÃæÔ¨Ü ¨ÝÅÊÜ|¨ÜÈÉ 30 ¯ËáÐÜ ¹àgWÜÙÜ®Üá°

¨æàoá, ¢æ®æ ÖÝWÜã PÝÙÜáWÜÙÜ ÊæáàÇæ PÝ~ÔPæãÙÜáÛ¢Ü¤Êæ. ®æ®æÔ ¹¢Ü¤¸æàPÜá. ®ÝqWæ ÊÜááíaæ ±ÜÅ£ ÈàoÃé ¯àÄWæ

4 WÝÅí. ÓÜãvæãàÊæã®ÝÓé ±æäàÉÃæÓæ®éÕ ¸æÃæÔ¨Ü ¨ÝÅÊÜ|

¨ÜÈÉ ¸æàÃÜáWÜÙÜ®Üá° 20 ¯ËáÐÜ A¨Üª¸æàPÜá. 20& 25 ©®ÜWÜÙÜ

®Üí¢ÜÃÜ ±ÜÅ£ ÈàoÃé ¯àÄWæ 4 WÝÅí. ÓÜãvæãàÊæã®ÝÓé

±æäàÉÃæÓæ®éÕ ¸æÃæÔ¨Ü ¨ÝÅÊÜ|ÊÜ®Üá° Ôí±ÜwÓÜ¸æàPÜá.

2. PÜí¨Üá aÜáPæR ÃæãàWÜ GÇæ, GÇæ Öæã©Pæ ÊÜá¢Üá¤ PÝÚ®Ü ÊæáàÇæ PÜí¨Üá ·|¡¨Ü �ÃæãàWÜ ÃÜ×¢Ü ¹àgWÜÙÜ®Üá° ¹¢Ü¤®æWæE±ÜÁãàXÓÜ¸æàPÜá.

aÜáPæRWÜÙÜá PÝ~Ô PæãÙÜáÛ¢Ü¤Êæ. aÜáPæRWÜÙÜá Êæãpær¿ÞPÝÃÜ ÃæãàWÜ¨Ü ÆPÜÒ|WÜÙÜá PÝ~Ô¨ÝWÜ ±ÜÅ£ ÈàoÃé ¯àÄWæ

A¥ÜÊÝGÚÛ®Ü BPÝÃÜÊÜ®Üá° Öæãí©ÃÜá¢Ü¤Êæ. aÜáPæRWÜÙÜá 1 WÝÅí. Gw´æ®é´ÝÓé A¥ÜÊÝ 2 WÝÅí. ÊÜÞÂíPæãàhæ¸é

ÓÜáÊÜÞÃÜá Jí¨Üá Óæí.Ëáà. ®ÜÐÜár E¨ÜªÊÝWÜ·ÖÜá¨Üá A¥ÜÊÝ 1.WÝÅí. PÝ¸æì®évæçiÊÜåé¸æÃæÔ Ôí±ÜwÓÜ¸æàPÜá.

aÜáPæRWÜÙÜá ÊÜá«ÜÂ»ÝWÜ¨ÜÈÉ ·ã©·|¡ A¥ÜÊÝ ¹Ú ÖÝWÜã ¢Ü®æ¿á ÖÜí¢Ü¨ÜÇæãÊÜá¾ Ôí±ÜwÓÜ¸æàPÜá.

·|¡ÊÜ®Üá° Öæãí©ÃÜá¢Ü¤Êæ. PÝÙÜáWÜÙÜá PÜí¨Üá ·|¡PæR

£ÃÜáWÜá¢Ü¤Êæ.

3. Ü̈áívÝ|áÊÜáaæcÃæãàWÜ 5&10 Ëá.Ëáà.E¨Üª®æ¿á ÖÜÔÃÜá ÖÜÙÜ© aÜáPæRWÜÙÜá �¹¢Ü¤®æ ¹àgÊÜ®Üá° 0.1WÝÅí Óær±æäràÓæçQÉ®é ÊÜá¢Üá¤ 0.1 WÝÅí.

GÇæ¿á ¢Üá©¿áÈÉ PÝ~ÔPæãÙÜáÛ¢Ü¤Êæ. Cí¢ÜÖÜ ÊæáçÆá¢Üá¢Ü¤ A¥ÜÊÝ 0.3 WÝÅí. AXÅÊæáçÔ®é&100 ÊÜá¢Üá¤

aÜáPæRWÜÙÜá ¨æãvÜx¨ÝX ÖÜÙÜ© ·|¡PæR £ÃÜáWÜá¢Ü¤Êæ. 0.1 WÝÅí. ¢ÝÊÜáÅ¨Ü BQÕPæãÉàÃæçvé Jí¨Üá ÈàoÃé

Cí¢ÜÖÜ ÊÜáaæcWÜÙÜá AÇæ¿ÞPÝÃÜ¨Ü ¢Üá©¿á®Üá° ¯àÄ®ÜÈÉ PÜÃÜXÔ¨Ü ¨ÝÅÊÜ|¨ÜÈÉ 20 ¯ËáÐÜWÜÙÜ PÝÆ

Öæãí©ÃÜá¢Ü¤Êæ. ÊÜáaæcWÜÙÜá ±Üä£ì¿ÞXGÇæ¿á®Üá° ®æ®æÔ ¹¢Ü¤̧ æàPÜá. ÖæãÆ¨ÜÈÉ ÃæãàWÜ¨Ü ÆPÜÒ|WÜÙÜá PÜívÜ

BÊÜÄÓÜá¢Ü¤Êæ. ¸æÙÜX®Ü ÊæàÙæ¿áÈÉ GÇæWÜÙÜ ¢ÜPÜÒ| 0.05 WÝÅí. Óæó±æärÓæçQÉ®é ÊÜá¢Üá¤ 0.05 WÝÅí.

ÊÜáaæcWÜÙÜ ÊæáàÇæ ¨ÜáívÝ|áË®Ü ÖÜ¯¿á®Üá° ÊæáçÆá¢Üá¢Ü¤ÊÜ®Üá° 1 ÈàoÃé ¯àÄ®ÜÈÉ PÜÃÜXÔ

PÝ|·ÖÜá¨Üá. Ôí±ÜwÓÜ¸æàPÜá.

4. F¨Üá·£¤ ÃæãàWÜ ÃæãàWÜ²àw¢Ü ÓÜÓÜÂWÜÙÜá ÓÝÊÜÞ®ÜÂÊÝX XvÜxÊÝX *ÃæãàWÜÃÜ×¢Ü ¹àgWÜÙÜ®Üá° ¹¢Ü¤®æWæE±ÜÁãàXÓÜ

ÃÜá¢Ü¤Êæ. ÃæãàWÜ ²àw¢Ü ÓÜÓÜÂWÜÙÜÈÉ ¢æ®æWÜÙÜ ·¨ÜÆá ¸æàPÜá. ¹àgÊÜ®Üá° ¹¢Üá¤ÊÜâ¨ÜPæR Êæã¨ÜÆá 52 Óæ.

F¨Üá·£¤¿áí¢ÜÖÜ PÜwx¿áá ÖæãÃÜ·ÃÜá¢Ü¤¨æ. EÐÝ¡íÍÜËÃÜáÊÜ ¹Ô ¯àÄ®ÜÈÉ 10 ¯ËáÐÜ ®æ®æÔ, J|XÔ

Cí¢ÜÖÜ ¢æ®æWÜÙÜÈÉ PÝÙÜáWÜÙÝWÜáÊÜâ©ÆÉ. C¨ÜÃÜ ¹¢Ü¤̧ æàPÜá. ÖæãÆ¨ÜÈÉ ÃæãàWÜÊÜ®Üá° PÜívÜ ¢ÜPÜÒ| Aí¢ÜÖÜ

·¨ÜÆá ÎÈàí¨ÜÅ¨Ü PÜ±Üâ³ PÜ|WÜÙÜá CÃÜá¢Ü¤Êæ. ¢æ®æWÜÙÜ®Üá° ¢æWæ¨Üá ÓÜáoár ÖÝPÜ¸æàPÜá.

5. PÝwWæ ÃæãàWÜ Jí¨Üá ¢æ®æ¿áÈÉ PæàÊÜÆ PæÆÊÜâ PÝÙÜáWÜÙÜá

ÊÜÞ¢ÜÅ ÃæãàWÜ¨Ü ÆPÜÒ|WÜÙÜ®Üá° ¢æãàÄÓÜá¢Ü¤Êæ.

ÃæãàWÜPæR ¢Üá¢Ý¤¨Ü PÝÙÜáWÜÙÜá ÖÜÙÜ© A¥ÜÊÝ &ÓÜ̈ ÜÃÜ&

¨Üor ÖÜÔÃÜá ·|¡¨Ü ÊÜá~WÜÙÝX (EívæWÜÙÜ

ÖÝWæ) ÊÜÞ±ÝìvÝWÜá¢Ü¤Êæ. Cí¢ÜÖÜ ÊÜá~WÜÙÜá

ÎÈàí¨ÜÅ¨Ü PÜÊÜaÜ ÊÜá¢Üá¤ ¹àgPÜ|WÜÙÜ®Üá°

Öæãí©ÃÜá¢Ü¤Êæ.

1 2 3 4

1 2 3 4
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PæãàÐÜrPÜ : »Ü¢Ü¤¨ÜÈÉ PÜÙæ ¯¿áí¢ÜÅ|
®Ýq·¢Ü¤̈ ÜÈÉ ®Ýq ÊÜÞw¨Ü 20 ÊÜá¢Üá¤ 40 ©®ÜWÜÚWæ ÊÜá¢Üá¤ PÜãÄWæ »Ü¢Ü¤̈ ÜÈÉ ¹¢Ü¤®æ ÊÜÞw¨Ü 20 ÊÜá¢Üá¤ 40 ©®ÜWÜÚWæ PæçWÜÙæ ÊÜÞvÜ¸æàPÜá.

A.ÓÜí. PÜÙæ®ÝÍÜPÜ ±ÜÅÊÜÞ| PæãvÜáÊÜ ÓÜÊÜá¿á ÍÜÃÝ

(ÖæPæràÄWæ)

1. ®Ýq»Ü¢Ü¤

2,4&w Óæãàw¿áí E±Üâ³ Íæà.80 2.5 Q.WÝÅí. ®ÝqÊÜÞw¨Ü 3&4 *©Ì¨ÜÙÜ PÜÙæWÜÙÜá ÊÝÑìPÜ ÖÜáÆáÉ ÊÜááí¢Ý¨ÜÊÜâWÜÙÜ®Üá° ÖÜ¢æãàq

ÊÝÃÜWÜÙÜ®Üí¢ÜÃÜ ÊÜÞvÜ·ÖÜá¨Üá. ÓÜËáà±Ü¨ÜÈÉÃÜáÊÜ ¨ÝÅQÒ, ÖÜ£¤,©Ì¨ÜÙÜ «Ý®ÜÂ¨Ü
¸æÙæWÜÙÜá, BÆãWÜvæx ÊÜá¢Üá¤ PÜáí·ÙÜ hÝ£Wæ ÓæàÄ¨Ü ¸æÙæWÜÚWæ
Ôí±ÜÃÜ}æ ÖæãàWÜ¨Üí¢æ GaÜcÃÜÊÜ×Ô.

2. ±æäÅ±ÝÂ¯Çé 35C.Ô 7.5 ÈàoÃé PÜÙæWÜÙÜá 1 A¥ÜÊÝ 2 GÇæWÜÙÜ C¨ÜÄí¨Ü ©Ì¨ÜÙÜ ÊÜá¢Üá¤ HPÜ¨ÜÙÜ PÜÙæWÜÙÜ®Üá° ¯¿áí£ÅÓÜ ·ÖÜá¨Üá.
ÖÜí¢Ü ¨ÜÈÉ̈ ÝªWÜ D PÜÙæ®ÝÍÜPÜ¨æãvÜ®æ ¸æàÃæ LÐÜ¬WÜÙÜ®Üá° ¸æÃæÓÜ¸ÝÃÜ¨Üá.

3. ·ãÉ pÝPæãÉàÃé 5% ÖÜÃÜÙÜá 30 Q.WÝÅí. ®Ýq¿Þ¨Ü 5&7©ÊÜÓÜWÜÙÜÈÉ
WÜ¨æª¿áÈÉ E¨ÜáÄÔ

4. 2,4&wC¥æçÇéDÓÜrÃé 5%ÖÜÃÜÙÜá 15 Q.WÝÅí. ®Ýq¿Þ¨Ü 5&7©ÊÜÓÜWÜÙÜÈÉ
Ôí±ÜwÔÄ.

5. A¯ÇæãàWÝvéì 1.5 ÈàoÃé ®Ýq¿Þ¨Ü 5&7©ÊÜÓÜWÜÙæãÙÜWæ
Ôí±ÜwÔÄ.

6. ¥ÜÁãà¸æ®éPÝ¸éì 4.0 ÈàoÃé ®Ýq¿Þ¨Ü 5©ÊÜ®ÜWÜÙæãÙÜWæ
(¸æí¦ÁãàPÝ¸éì) 50C.Ô

7. ±æíwÊæá¥ÝÈ®é 30C.Ô. 3.3 ÈàoÃé ®ÝqÊÜÞw¨Ü 3&5©®ÜWÜÙÜÈÉ
8. BQÕvÜ¿Þhæãà®é 25C.Ô. 1.00ÈàoÃé ®ÝqÊÜÞw¨Ü 3&5©®ÜWÜÙÜÈÉ
PÜãÄWæ »Ü¢Ü¤

1. ±æäÅà±ÝÂ¯Çé 35C.Ô. 7.5 ÈàoÃé ¹¢Ü¤®æ¿Þ¨Ü 4®æà ÊÝÃÜ¨ÜÈÉ *C¨ÜÄí¨Ü ©Ì¨ÜÙÜ ÊÜá¢Üá¤ HPÜ¨ÜÙÜ PÜÙæWÜÙÜ®Üá° ¯¿áí£ÅÓÜ·ÖÜá¨Üá.

PÜÙæWÜÙÜ ÊæáàÇæ Ôí±ÜwÓÜáÊÜâ¨Üá D PÜÙæ®ÝÍÜPÜÊÜ®Üá° ¸æàÃæ ÃÜÓÝ¿á¯PÜWÜÙæãí©Wæ ¸æÃæÓÜ¸ÝÃÜ¨Üá
2. ·ãÂpÝPæãÉàÃé 50C.Ô. 3.0 ÈàoÃé ¹¢Ü¤®æ¿Þ¨Ü 5©®ÜWÜÙæãÙÜWæ
3. ±æíwÊæá¥ÝÈ®é 30C.Ô. 3.3ÈàoÃé ¹¢Ü¤®æ¿Þ¨Ü 5©ÊÜ®ÜWÜÙæãÙÜWæ ÖÜáÈÉ®Ü hÝ£¿á PÜÙæWÜÙÜ ¯¿áí¢ÜÅ|

6. GÇæ PÜÊÜaÜ¨Ü ÊÜáaæc ÃæãàWÜ GÇæ¿á Öæã©Pæ ÊæáàÇæ AívÝPÝÃÜ¨Ü aÜáPæRWÜÙÜ®Üá° * ÃæãàWÜ¨Ü ÆPÜÒ|WÜÙÜá PÝ~Ô¨ÝWÜ ±ÜÅ£ ÈàoÃé ¯àÄWæ 1 WÝÅí

PÝ|·ÖÜá¨Üá. Cí¢ÜÖÜ aÜáPæR¿á Pæàí¨ÜÅ »ÝWÜÊÜâ PÝ¸æì®évæçiÊÜåé A¥ÜÊÝ 2 WÝÅí. ÊÜÞÂíPæãhæ¸é ¸æÃæÔ ¸æÙæWæ

·ã© ËáÎÅ¢Ü ¹Ú ·|¡©í¨Ü PÜãw¨Üáª ,PÜí¨Üá Ôí±ÜwÓÜ¸æàPÜá.

·|¡̈ ÜEíWÜáÃÜ©í¨Ü BÊÜê¢ÜÊÝXÃÜá¢Ü¤¨æ.

PæÆÊæãÊæá¾ Cí¢ÜÖÜ aÜáPæRWÜÙÜÈÉ, ±ÝÅÃÜí¼PÜ

ÖÜí¢Ü¨ÜÈÉ ¹Ú ·|¡©í¨Ü PÜãw¨Üáª , ®Üí¢ÜÃÜ

¨Üor PÜí¨Üá ·|¡PæR £ÃÜáWÜá¢Ü¤Êæ. ÃæãàWÜÊÜâ £àÊÜÅ

ÊÝXÃÜáÊÝWÜ GÇÝÉ GÇæWÜÙÜá J|WÜá¢Ü¤Êæ.

7. ¢ÜáíWæãÅà ÃæãàWÜ ÃæãàWÜ ²àw¢Ü XvÜWÜÙÜ ¸æÙÜÊÜ~Wæ PÜáít¢ÜWæãívÜá, * ÃæãàWÜ ²àw¢Ü ÓÜÓÜÂWÜÙÜ®Üá° Q¢Üá¤ ®ÝÍÜÊÜÞvÜ¸æàPÜá. D ®ÜíhÝ|á

¢æívæWÜÙÜá PÜwÊæá¿ÞX GÇæWÜÙÜá ÖÜÙÜ© ÊÜá¢Üá¤ ÖÜÔÃÜá iXÖÜáÙÜáWÜÚí¨Ü ÖÜÃÜvÜáÊÜâ¨ÜÄí¨Ü, ÃæãàWÜ ÖÜÃÜvÜáÊÜâ¨Ü®Üá°

Q¢Ü¤Ùæ ·|¡PæR £ÃÜáWÜá¢Ü¤Êæ. ÖÜãÊÝWÜáËPæ¿áá ¢ÜvÜ ¢Üvæ¿áÆá ±ÜÅ£ ÈàoÃé ¯àÄWæ 1.3 Ëá.Èà.

ÊÝWÜá¢Ü¤̈ æ. ÊÜá¢Üá¤ ¢æ®æ¿áá bPÜR¨ÝXÃÜá¢Ü¤̈ æ. Cí¢ÜÖÜ Êæã®æãPæãÅàpæãà´ÝÓé Qào®ÝÍÜPÜÊÜ®Üá° ¸æÃæÔ ¸æÙæWæ

¢æ®æWÜÙÜá GÇæPÜÊÜaÜ©í¨Ü ÓÜí±Üä|ìÊÝXÖæãÃÜ Ôí±ÜwÓÜ¸æàPÜá.

·ÃÜáÊÜâ©ÆÉ. ¢æ®æ¿áÈÉ PæàÊÜÆ PæÆÊæà PÝÙÜáWÜÙÜá

ÊÜÞ¢ÜÅ CÃÜá¢Ü¤Êæ. ÃæãàWÜ ²àw¢Ü GÇæWÜÙÜá Öæbc®Ü

±ÜÅÊÜÞ|¨ÜÈÉ ²ÐÜrÊÜ®Üá° Öæãí©ÃÜá¢Ü¤Êæ.

8. ¹Ú ¢Üá© ÃæãàWÜ ÃæãàWÜ »Ý©¢Ü ÓÜÓÜÂWÜÙÜ GÇæWÜÙÜ ¢Üá©¿á ÓÜáÊÜÞÃÜá *¹¢Ü¤®æ ¹àgÊÜ®Üá° 2 WÜípæWÜÙÜ PÝÆ ¢Ü~¡àÄ®ÜÈÉ ®æ®æÔ ®Üí¢ÜÃÜ

5 Óæí.Ëáà.¨ÜÐÜár ¸æÙÜÛWÝWÜá¢Ü¤¨æ. ®Üí¢ÜÃÜ ¢Üá©¿áá PÜí¨Üá 10 ¯ËáÐÜWÜÙÜ PÝÆ 52Óæí. EÐÝ¡íÍÜËÃÜáÊÜ ¹Ô ¯àÄ®ÜÈÉ

·|¡PæR £ÃÜáXJ|WÜá¢Ü¤Êæ. ÃæãàWÜ ²àw¢Ü XvÜWÜÙÜÈÉ ®æ®æÔ, J|XÔ ®Üí¢ÜÃÜ ¹¢Ü¤̧ æàPÜá.

ÊæáàÇÝ½WÜ¨Ü X|á¡WÜÙÜá ¢æívæWÜÙÜ®Üá° ÖæãÃÜwÓÜá¢Ü¤Êæ.
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CÙÜáÊÜÄ

ÊÜÆ¿á 1 ÊÜá¢Üá¤ 2

A. ¢ÜÚ CÙÜáÊÜÄ ÊæáàË®Ü CÙÜáÊÜÄ

ÓÜí. ( QÌ/Öæ) (QÌ/Öæ)

1 g¿Þ 75&85 110&130
2 ¢æÆÖÜíÓÜ 50&65 60&80
3 Óæãà®Ý, ÊÝ~, 63&70 80&90

±ÜÅPÝÍé,I.BÃé.&20
4 ÊÜá«Üá, ±ÜâÐÜ³, ÊÜáíWÜÙÜ, 50&63 60&80

ÊÜáívÜÂÊÝ~, ±ÜÅWÜ£
5 Óæãà®ÝÊÜáÓÜãÄ 75&80 110&120
6 iC¹&24 50&60 60&75
7 PÜãÄWæ ¹¢Ü¤®æ ¢ÜÚWÜÙÜá 25&30 45&55

(SáÑR ¸æàÓÝ¿á)

ÊÜÆ¿á 3

ÓÜÃÝÓÜÄ ±ÜÅ£ ÖæPæràÄWæ 50 &55 QÌípÝÇé PÝÚ®Ü ÊÜá¢Üá¤ 60&80 QÌípÝÇé
ÊæáàË®Ü CÙÜáÊÜÄ ¸æàÃæ ¸æàÃæ ¢ÜÚWÜÚí¨Ü ·ÃÜáÊÜâ¨Üá.

ËÊÜÃÜ PÝÚ®Ü ÊæáàË®Ü

CÙÜáÊÜÄ (QÌ/Öæ) CÙÜáÊÜÄ (QÌ/Öæ)

ÊÜÆ¿á &8

1. AÇÝ³ÊÜ¬ ¢ÜÚWÜÙÜá 60&70 75&90

2. ÊÜá«ÜÂÊÜÞÊÜ¬ ¢ÜÚWÜÙÜá 75&85 115&130

PÜãÄWæ ¹¢Ü¤®æ

1. ÊÝÄ »ÜãËá 20&30 30&45

2. ÊÜá«ÜÂÊÜáÊÝÄ 30&40 55&70

3. ÃÜíX »ÜãËá 40&50 80&100

ÊÜÆ¿á&9

ÊÜááíWÝÃÜá

1. ¢ÜWÜáY ±ÜÅ¨æàÍÜ 50&55 100&110

2. ÊÜágÆá ±ÜÅ¨æàÍÜ 40&55 60&85

3. ¢ÜvÜÊÝ¨Ü ÊÜááíWÝÃÜá 40&45 60&70

4. ¸æor »ÜãËá&PÜãÄWæ ¹¢Ü¤®æ 30&35 40&45

¸æàÔWæ 35&40 45.55

ÊÜÆ¿á&10

ÊÜááíWÝÃÜá

1. ¸æor&ÊÜáQR 30&37 40&45

2. ÊÜágÆá & AÃæÊÜáQR 50&62 75&95

3. ·¿áÆá &ÖæãívÜ 45&55 70&85

×íWÝÃÜá

1. GvÜÓÜáXY 45&55 55&70

2. ÓÜáXY 37&50 45&65

¸æàÔWæ

1. GvÜPæãÙÜPæ 50&62 65&80

2. PæãÙÜPæ 50&62 65&80

»Ü¢Ü¤ÊÜ®æã°ÙÜWæãívÜ Aí¢ÜÃÜ ¸æÙæ ±Ü¨Ü£WÜÙÜá (ÊÜÆ¿á 8 ÊÜá¢Üá¤ 9)

ÊÝÄ »ÜãËá¿áÈÉ PæàÊÜÆ »Ü¢Ü¤ A¥ÜÊÝ Öæç¹Åvé ÖÜ£¤ ¸æÙæ¿ááÊÜ¨ÜQRí¢Ü

5 Aw Aí¢ÜÃÜ¨ÜÈÉ 1Aw AWÜÆÖÝWÜã 1Aw G¢Ü¤ÃÜ¨ÜÈÉ ¸æãà¨ÜáWÜÙÜ®Üá° ÊÜÞw,

¸æãà¨ÜáWÜÙÜ ®ÜvÜáÊæ 6 ÓÝÆá AÊÜáê¢é »Ü¢Ü¤ ¹£¤, ¸æãà¨ÜáWÜÙÜ ÊæáàÇæ 2 Aw

Aí¢ÜÃÜ¨ÜÈÉ g¿áÆQÒ$¾ Öæç¹Åvé ÖÜ£¤¿á®Üá° Aí¢ÜÃÜ ¸æÙæ¿ÞX ¸æÙæ¿ááÊÜ¨ÜÄí¨Ü
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Joár CÙÜáÊÜÄ ÊÜá¢Üá¤ ¯ÊÜÌÙÜ ÇÝ»ÜÊÜ®Üá° WÜ|¯à¿áÊÝXÖæbcÓÜ·ÖÜá¨ÜÆÉ̈ æ, JpÝrÃæ

¸æÙæ ®ÝÍÜÊÝWÜ¨Üí¢æ ËÊæá ÊÜÞwÔ¨Üí¢ÝWÜá¢Ü¤¨æ.

SaÜáì CÆÉ¨Ü ¸æàÓÝ¿á PÜÅÊÜáWÜÙÜá

� g¿Þ,ÊÝ~, Óæãà®Ý ÊÜá¢Üá¤ ±ÜÅPÝÍé ¢ÜÚWÜÙÜ®Üá° gáÇæç 20 ÃæãÙÜWæ ®Ýq

ÊÜÞw.

� I. BÃé&20 ¢ÜÚ¿á®Üá° BWÜÓér 5 ÃæãÙÜWæ ®Ýq ÊÜÞw.

� ÊÜá«Üá, ±ÜÅWÜ£ ÊÜá¢Üá¤ ±Üâ±Ü³ ¢ÜÚWÜÙÜ®Üá° BWÜÓér 20ÃÜ ®Üí¢ÜÃÜ ®ÝqÊÜÞvÜ¸æàw.

� ÊÜáíWÜÙÜ ¢ÜÚ¿á®Üá° Óæ±Ürí·Ãé 7ÃÜÊÜÃæWæ ®Ýq ÊÜÞw.

� ¸æàÔWæ »Ü¢Ü¤¨ÜÈÉ ®Ýq¿á®Üá° ´æ·ÅÊÜÄ £íWÜÙæãÙÜWæ ±Üä£ì ÊÜÞw.

� 25 ©®ÜQRí¢Ü ÖæaÜác ÊÜ¿áÓÝṎ Ü ÓÜÔWÜÙÜ®Üá° ®ÝqWÝX ·ÙÜÓÜ¸æàw.

� 5 Óæíq ËáàoÃéXí¢Ü ÖæaÜác BÙÜPæR ®Ýq ÊÜÞvÜ¸æàw.

� PæãqrWæ Wæã·ºÃÜ A¥ÜÊÝ PÝí±æäàÓér Wæã·ºÃÜÊÜ®Üá° ®ÝqWæ 3 ÊÝÃÜ Êæã¨ÜÇæ

ÊÜá~¡®ÜÈÉ ¸æÃæÔ.

� ¢ÜvÜÊÝX ·ÃÜáÊÜ ¢ÜÚ¿Þ¨ÜÈÉ ±ÜÅ£ aÜ.Ëáà. ±ÜÅ¨æàÍÜPæR 50 ÓÜÔWÜÙÜá

·ÃÜáÊÜí¢æ ÖÝWÜã AÇÝ³ÊÜ¬ ¢ÜÚWÜÙÝ¨ÜÈÉ 67 ÓÜÔWÜÙÜá CÃÜáÊÜí¢æ ®Ýq

ÊÜÞw.

ÓÜãaÜ®æ :

ÊÝÄ gËáà®ÜáWÜÙÜÈÉ Ãæç¢ÜÃÜá »Ü¢Ü¤ÊÜ®Ü°ÆÉ¨æ ¸æàÃæ ¸æÙæ ¸æÙæ¿áÆá CbcÔ¨ÜÃæ,
ÓÜíPÜÃÜ| WæãàË®Ü hæãàÙÜ, A¬PÜ CÙÜáÊÜÄ ÊÜá¢Üá¤ ÇÝ»Ü PæãvÜ·ÆÉ¨Üá. B¨ÜÃæ
ÖæaÜác ÊÜáÙæ ¹¨Üª ÊÜÐÜìWÜÙÜÈÉ »Ü¢Ü¤ÊÜ®Üá° ¹oár C¢ÜÃÜ ¸æÙæWÜÚí¨ÜA¬PÜ ÇÝ»Ü ÓÝ«ÜÂËÆÉ.

ÃÜíX gËáà®ÜáWÜÙÜÈÉ PÜãÄWæ »Ü¢Ü¤¨Ü ®Üí¢ÜÃÜ PÜÄ ÖæÓÜÃÜá (ÓÜ§Úà¿á) A¥ÜÊÝ
AÆÓÜí© (Ô&152) ¸æÙæ¨ÜÃæ Öæbc®Ü CÙÜáÊÜÄ PæãvÜá¢Ü¤Êæ.
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ÊÜáÇæ®Ýw®ÜÈÉ PÜãÙæ ¸æÙæ

� PÜãÙæ ¸æÙæ CípÝ®é ÖÝWÜã I.C.q.&7191 ¢ÜÚWÜÙÜÈÉ ÓÝ«ÜÂ.

� ÊÜáãÆ ¸æÙæ aæ®Ý°X ·í¨ÜÃæ ÊÜÞ¢ÜÅ PÜãÙæWæ ¹w

� PæãÀáÆá ÊÜÞvÜáÊÝWÜ »ÜãËá¿á ÊÜáor©í¨Ü 8&10 Óæí.Ëáà. G¢Ü¤ÃÜPæR
PÜ¢Ü¤ÄÔ, PæãÀáÇÝ¨Ü ®Üí¢ÜÃÜ »ÜãËá¿á®Üá° 8&10 ©®Ü J|WÜÆá ¹w.

� ¯àÃÜá ÖÝÀáÔ¨Ü 15 ©®ÜWÜÙÜ ®Üí¢ÜÃÜ ÖæãvÜ¢Ü ±Ü¨Ü£ ( ¯àÄ¨ÝªWÜ ¨æãà~
£PÜáRÊÜ¨Üá) A®ÜáÓÜÄÔ.

� CÆáPÜáWÜÙÜá ·ÃÜáÊÜÊÜÃæWÜã 2.5 Óæí.Ëáà. G¢Ü¤ÃÜ¨ÜÐÜár ¯àÃÜá ¯ÈÉÔ, ®Üí¢ÜÃÜ
5 Óæí. Ëáà ¯àÃÜá ¯ÆáÉÊÜí¢æ ÊÜÞw.

� 30 ©®ÜWÜÙÜÈÉ PÜÙæ ¢æWæÀáÄ A¥ÜÊÝ PÜÙæ ¯¿áí£ÅÓÜáÊÜ ÓÝ«Ü®Ü ·ÙÜÔÄ.
C¨ÜÄí¨Ü CÆáPÜáWÜÙÜá aæ®Ý°X ·ÃÜÆá ÓÜÖÝ¿áPÜÊÝWÜá¢Ü¤̈ æ.

� C¨æà ÓÜÊÜá¿á¨ÜÈÉ ÖæPæràÄWæ 50 Q.WÝÅí ÓÝÃÜg®ÜPÜÊÜ®Üá° J¨ÜXÓÜáÊÜ
Wæã·ºÃÜÊÜ®Üá° ÊæáàÆá Wæã·ºÃÜÊÝX Pæãw.

� ÊÜáãÆ¸æÙæWæ A®ÜáÓÜÄÔ¨Ü ÓÜÓÜÂ ÓÜíÃÜPÜÒ}Ý PÜÅÊÜáWÜÙÜ®æ°à C¨ÜPÜãR A®ÜáÓÜÄÔ.

� PÜãÙæ ¸æÙæ 135©®ÜWÜÙÜÈÉ PæãÀáÈWæ Ô¨ÜÊÝWÜá¢Ü¤̈ æ. ÖæPæràÄWæ 25 QÌípÝÇé

CÙÜáÊÜÄ ±Üvæ¿á·ÖÜá¨Üá.

� � �
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