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Foreword  

  

 

In Odisha, several pulse crops like greengram, 

blackgram, horsegram, arhar, bengalgram, field pea, 

cowpea etc. are grown in various seasons. Pulses are mainly grown in uplands 

during kharif season in inland districts and under available soil moisture during 

rabi season in coastal districts. In some areas, greengram and blackgram are also 

grown as third crop in summer season under irrigated situation. 

Most of the pulse crops in the state are grown in marginal lands with low 

fertility and poor moisture retention capacity. Canal irrigated lands are 

becoming unsuitable for pulses due to poor and improper drainage facility. 

Unavailability of adequate quantity of quality seeds in time is another 

bottleneck in increasing pulse production. 

Frontline demonstration on new production and protection technology are 

conducted by research station and Krishi Vigyan Kendras of the University 

indicating a large yield gap between the demonstrated and average yields of 

various pulse crops in the state. Several strategies like increasing area under 

pulses through crop diversification; using rice fallow area for pulse production, 

encouraging inter cropping in high land and paira cropping in medium and low 

land situation; timely availability of quality seeds to farmers are necessary for 

enhancing pulse production in the state. 

The University has initiated steps to enhance pulse production in the state 

through pulse seed hub, cluster demonstration on pulses and several other 

programmes. Special care is taken to utilise vast acerage of rice fallow for 

enhancing pulse production. In this context, this publication will be of immense 

help for formulating action plan for utilisation of large acerage of rice fallow in 

the state. 

I wish this endeavour all success.   

 

Prof S Pasupalak 

Vice- Chancellor 
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1. Pulses scenario in Odisha 

Pulses are important crops, which help in ensuring food and nutritional 

security by providing protein in the diet. It also helps in maintaining soil 

health through fixation of atmospheric nitrogen. Pulses are major traditional 

crops in the state grown in all the districts. These crops are grown in all three 

seasons i.e., under rainfed condition in kharif, under residual moisture in rabi 

and under irrigated situation in summer season. 

1.1  Area, production, productivity of pulses 

Pulses are grown in all the thirty districts of Odisha. At present, pulses are 

grown in 20.8 lakh ha area with production of 10.6 lakh tonnes and 

productivity of 508 kg/ha (Table 1). The contribution of greengram to the 

total pulse area is 42%, blackgram 27%, horsegram 11% and arhar 6.7%. 

The share of greengram, blackgram, horsegram and arhar towards total 

production is 39.0, 24.5, 8.5 and 11.7 %, respectively (Table 2). Kharif 

pulses constitute 33% area and 36% production with productivity of 559 

kg/ha while rabi pulse area  is 67% contributing 64% of production with a 

productivity of 481 kg/ha. Greengram, blackgram, horsegram and arhar 

combinedly contribute 87% of total pulse area and 84% of total production. 

Ganjam is the leading district with respect to area and production while 

Rayagada district has the highest productivity (Table 3). Twenty districts 

have productivity of 400-500 kg/ha, 9 districts having average yield of >500 

kg/ha and one district i.e. Deogarh has productivity of < 400 kg/ha (Table 4). 
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Table 1.  Area, production and productivity of pulses in Odisha 

Year Area 

(lakh ha) 

Production 

(lakh t) 

Yield 

(kg/ha) 

National 

yield 

(kg/ha) 

2006-07 19.51 8.66 444 612 

2007-08 19.81 9.08 458 625 

2008-09 20.01 9.94 497 659 

2009-10 20.92 9.63 460 630 

2010-11 20.85 10.01 481 691 

2011-12 `19.98 9.85 493 699 

2012-13 20.42 10.37 508 786 

2013-14 20.88 10.58 507 764 

2014-15 20.80 10.57 508 744 

India (2013-14) 252.3 192.7 764  
Odisha as % of 

country (2013-14) 
8.27 5.49 66.36  

Table 2. Crop-wise area, production and productivity of different pulses in 

Odisha (2013-14) 

Year Area 

(lakh ha) 

Production 

(lakh t) 

Yield 

(kg/ha) 

National 

yield (kg/ha) 

Arhar 1.40 1.24 898 849 

Greengram 8.69 4.14 477 497 

Blackgram 5.685 2.59 456 603 

Horsegram 2.32 0.90 386 550 

Bengalgram 0.47 0.36 770 967 

Field pea .35 0.26 740 912 

Lentil 0.12 0.06 524 705 

Cowpea 0.53 0.40 748 NA 

Other pulses 1.25 0.610 489 NA 

Total pulses 20.81 10.57 507 764 

Analysis of pulse area and production in Odisha 

Kharif pulse area 33% 

Rabi pulse area 67% 

Kharif pulse production 36% 

Rabi pulse production 64% 

Kharif pulse yield (kg/ha) 559 kg/ha 

Rabi pulse yield (kg/ha) 481 kg/ha 
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       Fig. 1. Percentage contribution of pulse area in Odisha  

Table 3. District ranking in pulse production 

Feature First Second Third 

Area Ganjam Kalahandi Bolangir 

Production Ganjam Kalahandi Bolangir 

Productivity Rayagada Kalahandi Mayurbhanj 

 

Table 4.  Yield rating of pulse crops in the state 

Yield range (kg/ha) Districts 

<400 Deogarh (1) 

400-500 Khurda, Bhadrak, Sonepur, Cuttack, Puri, Jajpur, 

Kendrapara, Phulbani, Nayagarh, Malkangiri, 

Balasore, Bouda, Jagatsinghpur, Koraput, 

Bolangir, Angul, Bargarh, Dhenkanal, 

Navarangpur, Kandhamal (20) 

>500 Kalahandi, Rayagada, Gajapati, Mayurbhanj, 

Sundergarh, Ganjam, Jharsuguda, Sambalpur, 

Keonjhar (9) 

7% 

42% 

27% 

11% 

2% 
2% 

1% 
2% 

6% 

Arhar 

Green gram 

Black gram 

Horse gram 

Bengalgram 

Field pea 

Lentil 

Cowpea 

Other pulses 
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1.2  Rabi pulse scenario 

 Greengram, blackgram and horsegram are the three major pulse crops 

grown during rabi season in the state contributing 87% of total rabi pulse area 

(14.02 lakh ha) and 83% of rabi pulse production (6.74 lakh tones) (Table 5). 

Besides, gram, field pea, lentil, cowpea and other minor pulses are also grown 

sporadically during rabi season in the state. The productivity of rabi pulses in 

the state is about half of the national productivity. 

Table 5.  Area, production and productivity of rabi pulses in Odisha (2013-14) 

  

 

Pulse crop Area 

(lakh ha) 

Production 

(lakh 

tonnes) 

Productivity (kg/ha) 

State National 

Greengram  6.44 3.09 480 640 

Blackgram  3.45 1.60 464 892 

Horsegram  2.31 0.89 385 550 

Gram  0.47 0.36 768 967 

Field pea  0.36 0.26 738 912 

Lentil  0.12 0.06 522 705 

Cowpea  0.22 0.15 705 NA 

Other pulses  0.66 0.32 492 714 

Total  14.02 6.74 481 823 
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                    Fig. 2.  Rabi pulse area (2013-14) 
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                    Fig. 3.  Rabi pulse yield (2013-14) 

(2013-14) 
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Fig. 4. Rabi greengram area and productivity (2006-14) 

 

 

 HM- High spread medium yield, MH-medium spread high yield,  

MM-medium spread medium yield ML- medium spread low yield, LH-low spread 

high yield , 

 LM-low spread medium yield, LL-low spread low yield  
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Fig. 5. Rabi blackgram area and productivity (2006-14) 

 

 

 HM- High spread medium yield, HL- high spread low yield MH-medium spread high yield, 

MM-medium spread medium yield,   LH-low spread high yield, 

 LM-low spread medium yield, LL-low spread low yield  
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Fig. 6.  Rabi chickpea area and productivity (2006-14) 

 

 

 

 

 

 

HH- high spread high yield,  HM- High spread medium yield , MH-medium spread 

high yield,  

MM-medium spread medium yield ML- medium spread low yield, LH-low spread 

high yield , 

 LM-low spread medium yield, LL-low spread low yield  
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1.3 Yield gap in major pulse crops 

Front line demonstrations on new production and protection technology 

conducted by research and extension system of OUAT and the State 

Agriculture Department indicate a large yield gap among potential, 

demonstrated and average yields of various pulse crops in the state (Table 6). 

This indicates that there is vast scope for increasing the productivity of pulse 

crops in the state. Hence, our extension system should be strengthened to 

expedite for achieve the higher productivity. 

Table 6.  Yield gap in major pulse crops 

Crop Potential 

yield (t/ha) 

Demonstrated 

yield (t/ha) 

State average 

yield (t/ha) 

Greengram 1.1-1.2 0.9-1.0 0.477 

Blackgram 1.0-1.2 0.8-0.9 0.456 

Horsegram 1.0-1.2 0.9-1.0 0.386 

Pigeonpea 2.0-2.2 1.5-1.8 0.898 

Lentil 1.5-1.8 1.2-1.4 0.524 

Field pea 2.0-2.2 1.5-1.8 0.740 

 

1.4 Demand and supply scenario of pulses 

The requirement and production of pulses in the state indicate that there is 

a gap of about 2.75 lakh tonnes between demand and supply as per 

projection of 2015-16. But the gap is felt more because of consumption of 

more arhar dal instead of greengram and blackgram by the people. Assuming 

the requirement of 50g of processed pulse per capita per day or 70g whole 

grain, the total requirement of pulses per adult equivalent would be 26 

kg/year. With a population of 444.92 lakh and adult equivalent of 339.53 

lakh (2015-16), the total requirement of pulses for consumption is 10.15 lakh 
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tonnes. Considering additional requirements of 30% to meet the seed 

requirement and other post harvest losses including cattle feed, the gross 

requirement of pulses in the state comes around 13.32 lakh tonnes against a 

production level of 10.57 lakh tonnes. Thus, the current deficit is of about 

2.75  lakh tonnes per annum. Since large scale demand on arhar dal , our 

main focus should concentrate on increase in arhar acreage and production. 

1.5 Constraints of existing production system 

1.5.1 Physical constraints 

 Nearly 94 per cent of pulse area is rainfed (33 % in kharif as 

rainfed and 61% in rabi under residual soil moisture) 

 Grown in marginal and sub marginal land 

 Suffer from moisture stress during rabi season due to low winter 

rainfall 

 Plant growth is affected due to waterlogging in coastal tracts 

 About 70% of cultivated area in the state is acidic, which reduces 

the yield 

 A sizeable area in coastal districts is saline affected 

 Canal irrigated lands are gradually becoming unsuitable for pulse 

cultivation 

 Production base of pulses get shifted to extremely diverse and 

unproductive environmental conditions 

 Rain at maturity for kharif, cold climate during winter sowing and 

heat stress at reproductive stage of summer crops (greengram and 

blackgram) cause low productivity 

 Stray cattle menace restricts the horizontal expansion. 
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1.5.2 Technological constraints 

 Lack of varieties resistant to various biotic and abiotic stresses in 

general such as YMV and cold 

 Non- availability of suitable varieties with better yield advantage 

and desirable characteristics suitable for varied agro-climatic 

conditions and multiple adversities. 

 Lack of varieties responsive to high impacts e.g., irrigation, 

fertilizers etc 

 Most of the improved varieties are lacking of preferred 

consumption quality as compared to the local varieties. 

 Lack of commercial exploitation of hybrid vigour due to lack of 

mass pollen transfer mechanism and non-availability of effective 

male sterile system 

 Non adoption of improved production technology because of more 

instability and crop performance under adverse condition 

1.5.3 Service constraints 

 Wide gap between the requirement of certified/ quality seeds and 

its distribution and low SRR 

 No or very less use of Rhizobium inoculants because of no visible 

yield advantage. Hence strict quality control standards in the 

manufacturing and sale of inoculants are essential 

 Poor storability and lack of storage facility. Post harvest losses are 

to the extent of 23-30% 
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2. Rice fallow scenario in Odisha 

Rice fallow includes medium and low lands, which are kept fallow during 

rabi season after harvest of kharif paddy. In Odisha, rice is cultivated in a 

wide range of soils like sandy loam, clay loam, silty clay and clayey etc. 

Heavy textured soils with high water holding capacity is suitable for rice, 

which provides a scope for inclusion of short duration pulse crop in rice 

based cropping systems. The state is having 12.2 lakh ha of rice fallow 

(Table 7) due to various reasons such as early withdrawal of monsoon rains 

leading to soil moisture stress at sowing time of rabi crops, growing of late 

duration rice varieties or late planting of Kharif rice, water logging and 

excessive moisture in rabi, lack of appropriate varieties for rabi season and 

socio economic problems like stray cattle, bulls etc. Odisha accounts for 

around 10% (12.2 lakh ha) of the total rice fallow of India (11.65 M ha). 

Rice fallow areas are given in following table. 

Table 7. District wise rice fallow - an estimation (lakh ha) 

District Rice fallow District Rice fallow 

Balasore 1.24 Kalahandi 0.09 

Bhadrak 1.12 Nuapada 0.09 

Cuttack 0.10 Keonjhar 0.65 

Jagatsinghpur 0.21 Koraput 0.25 

Jajapur 0.29 Malkanigiri 0.16 

Kendrapara 0.37 Nawrangpur 0.39 

Ganjam 0.52 Raygada 0.12 

Puri 0.04 Mayurbhanj 1.74 

Khordha 0.30 Kandhamal 0.16 

Nayagarh 0.25 Boudh 0.04 

Bolangir 0.73 Sambalpur 0.03 

Sonpur 0.27 Baragarh 0.86 

Dhenkanal 0.28 Deogarh 0.13 

Anugul 0.14 Jharsuguda 0.20 

Gajapati 0.05 Sundargarh 0.98 

 Total 12.20 
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Fig .7.  District-wise rice fallow area (lakh ha) 

2.1 Rice fallow ecology   

In Odisha, rice is cultivated on wide range of soils and lands. Kharif 

paddy coverage in the state (medium and low land) is 30.74 lakh ha (15.8 

+14.94 lakh ha) out of which rabi pulse area is 14.03 lakh ha, other crops 

after rice are grown in 4.51 lakh ha and rice fallow is 12.2 lakh ha.  The 

climate of the state is hot sub humid with hot summers and mild winters. The 

mean annual temperature of the state is about 27.5
0
 C. The mean winter 

(November-December-January) temperature of the state is 21.8 
0
C. Mean 

maximum for these months is 29.1
0
 C and mean minimum is 14.4

0
 C. Mean 

annual rainfall of the state is 1421 mm and is received in 63 days. Average 

winter rainfall (November to January) is 40 mm (22+6+12), which is 

received in 2 rainy days. Rain in October is about 124 mm received in 5 

rainy days which is helpful for sowing rabi pulses under residual soil 

moisture. Greengram, blackgram, cowpea, horsegram, pea and lentil are 

usually grown as rabi pulses in the state. Their optimum temperature 

requirement (
0
C) is: 

 

0 

0.2 

0.4 

0.6 

0.8 

1 

1.2 

1.4 

1.6 

1.8 

2 

B
al

as
o

re
 

B
h

ad
ra

k 

C
u

tt
ac

k 

Ja
ga

ts
in

gh
p

u
r 

Ja
ja

p
u

r 

K
en

d
ra

p
ar

a 

G
an

ja
m

 

P
u

ri
 

K
h

o
rd

h
a 

N
ay

ag
ar

h
 

B
o

la
n

gi
r 

So
n

p
u

r 

D
h

en
ka

n
al

 

A
n

u
gu

l 

G
aj

ap
at

i 

K
al

ah
an

d
i 

N
u

ap
ad

a 

K
eo

n
jh

ar
 

K
o

ra
p

u
t 

M
al

ka
n

ig
ir

i 

N
aw

ra
n

gp
u

r 

R
ay

ga
d

a 

M
ay

u
rb

h
an

j 

K
an

d
h

am
al

 

B
o

u
d

h
 

Sa
m

b
al

p
u

r 

B
ar

ag
ar

h
 

D
eo

ga
rh

 

Jh
ar

su
gu

d
a 

Su
n

d
ar

ga
rh

 



15 
 

Greengram/Blackgram/Cowpea   25-35 
0
C 

Gram                 25-30 
0
C 

Pea        15-18 
0
C 

Lentil       15-25 
0
C 

 

 

Fig.8. Mean winter maximum temperature in Odisha 
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Fig.9. Mean Winter minimum temperature in Odisha 
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Fig.10. Winter rainfall in Odisha 
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2.2. Pulse production systems in rice fallows 

o About 60 per cent of the pulse area in grown as pure crop thorough 

land preparation before sowing i.e. conventional tillage. In some 

areas pure crop is also grown by sowing in undisturbed land 

followed by ploughing 

o Paira crop is adopted in 40 per cent pulse area i.e. sowing pulse 

crop 10-15 days before harvest of paddy crop. 

    2.3 Constraints of pulse productivity in rice fallows 

• Poor crop stand due to  

– poor land leveling 

– inappropriate time of sowing 

– Poor germination of seeds due to uneven moisture in the field 

– Poor physical condition of top soil layer due to puddling of rice 

fields 

• Sensitive to soil acidity (70% area acidic) 

• Sizable area is saline (4%) 

• Insufficient availability of quality seeds 

• Lack of improved  varieties to withstand cold, YMV and powdery mildew 

• Water stress at flowering stage (terminal drought)  

• Shortage of residual moisture for sowing due to late planting and long 

duration paddy varieties in kharif.  

• Poor or no nutrient management   

• Difficulty in land preparation due to lack of soil moisture and 

mechanization. 

• Improper transfer of technology. 
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3. Improving pulse productivity in rice fallows 

3.1. Crop planning for rice fallow with pulses  

The suitable pulse crops, which can substitute upland rice and can be 

grown in rice fallows in different districts of the state are given in Table 8. 

Table 8. Crop planning for rice fallows  

Crop Districts 

Greengram and blackgram Puri, Gajapati, Malkangiri, Rayagada 

Greengram, blackgram and 

lathyrus 

Balasore, Bhadrak, Jagatsinghpur, Jajpur, 

Cuttack, Kendrapada, Dhenkanal 

Greengram, blackgram and 

field pea 

Ganjam , Kandhamal, Sambalpur 

Greengram, blackgram and 

gram 

Khurda, Boudh, Jharsuguda 

Greengram, blackgram, gram 

and lathyrus 

Nayagarh, Angul 

Greengram, blackgram, 

gram, lentil and field pea 

Bolangir, Keonjhar , Sundargarh 

Greengram, blackgram, 

gram, lentil, field pea and 

lathyrus 

Sonepur 

Greengram, blackgram, gram 

and lentil 

Kalahandi, Nuapada, Mayurbhanj 

Greengram, blackgram, 

gram, lentil and field pea 

Koraput, Bargarh, Deogarh 

Greengram and gram Nabarangpur 

 

 

3.2. Production technology 

Major technological interventions for improving productivity of pulses in 

rice fallows are given in table 9. 
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Table 9. Major technological interventions for improving productivity of 

pulses in rice fallow 

Sl. 

No. 
Issues Interventions 

1. Lack of 

improved 

varieties and 

quality seeds. 

 Development of varieties suited for rice fallows for 

which the University has already submitted a project 

under RKVY. 

 For quality seed production four Seed Hubs and 

Enhanced breeder seed production programme are now 

operating to produce seeds as per the demand of the state. 

 The present recommended varieties are OUM 11-5, 

OBGG-52, IPM 02-3 and IPM 02-14 of greengram; 

Prasad, Ujala and PU-31 of blackgram and JG-11, JAKI-

9218 and JG-14 of bengal gram in rice fallows. 

2. Poor crop 

stand and 

establishment 

 Proper land leveling at the time of rice planting has to be 

done to have uniform residual soil moisture for better 

crop stand. 

 Sowing by Zero-till planter or Line sowing behind the 

plough. 

 Seed priming by 3-4 hours soaking in water followed by 

shade drying or treating the seeds with 100 ppm 

Manganese Sulphate or sowing overnight soaked seeds. 

 Increasing seed rate by 25% (12.5 kg greengram, 12.5 kg 

blackgram and 25 kg bengalgram). 

 Adjusting planting time of kharif rice or growing rice 

varieties of lesser duration. 

 Seed treatment with fungicide like carbendazim (2g/kg of 

seed) or Thiram (3g/kg of seed) along with Ammonium 

molybdate @ 3g /10 kg of seeds, treating seeds by 

appropriate Rhizobium culture @ 50 g/kg of seed. 

3. Weed menace  Application of post emergence herbicides like 

Quizalofop ethyl @ 50 g a.i/ha at 3 weeks crop growth 

stage to control monocot weeds or Imazethapyr @ 75 g 

a.i/ha at 15-20 days crop stage to control weeds in pulses. 
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4. Nutrient 

management 

 The recommended N, P and K of pulses in shape of DAP 

and MOP should be applied to rice at PI stage. 

 Foliar spray of DAP (2%) or 1% DAP + 1% MOP at 20 

and 40 days after sowing to supplement N, P and K to the 

crops. 

5. Micronutrient 

deficiencies 

 Seed treatment with Ammonium molybdate @ 3g/10 kg 

seeds. 

 Foliar application of borax@ 0.2% at flower initiation 

stage in Boron deficient soil. 

6. Terminal 

moisture/ heat 

stress 

 Locally available organic mulching @ 5 t/ha. 

 Conservation tillage with minimum 30% residue which 

act as mulching. 

 Life saving irrigation to save the crop. 

7. Lack of 

mechanization 

 Land leveling by laser leveler. 

 Zero till seed drill / planter is to be popularized. 

8. Diseases & 

pests 

 Spraying Acetamiprid (60 g/acre) or Imidacloprid (50 

g/acre) or Thiomethoxam (80 g/acre) with 200 lit of 

water against sucking pests such as white fly, aphids, 

thrips etc. 

 Spraying 600 ml neem oil followed by Indoscacarb (200 

ml) with 200 lit of water/acre to control pod borer. 

 Application of 2 trichocard/acre twice for a crop, once at 

pod initiation stage and ten days after first application. 

 Spraying Redomil MZ (400 g) alongwith Streptocyclin 

(20 g) in 200 lit of water to root zone of the crop to 

control wilt diseases. 

 Spraying Sulphur wettable powder @ 800 g with 200 lit 

of water to control powdery mildew disease. 

 Select resistant varieties for various insect pests and 

diseases. 

9. Non-

availability of 

quality seeds 

 Seed production programme should be accelerated.  

 For this, OUAT has already initiated the Pulse Seed Hub 

and enhanced breeder seed programme from current year. 

10. Poor transfer 

of technology 

 Transfer of technology should be accelerated with 

farmers’ participation through cluster demonstration, 

capacity building and other extension methodology. 
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3.3 Seed replacement rate 

The state is able to supply 22,816 q of certified seeds to the farmers 

during 2013-14 and the seed replacement rate of various pulse crops in the 

state varies from 3.98 to 7.68% (Table 10). There are very few pulse 

varieties of farmers’ choice and also their performance in farmers’ field 

condition is not stable. Under these circumstances farmers are preferring to 

local varieties (land races), because of their better consumption quality and 

stable performance at farmers’ level. The requirement of seeds as per 

targeted SRR is estimated and given in Table 8. The estimate indicates that to 

achieve 10% SRR in pulse crops the state requires about 40,360 q and for 

15% SRR about 57,600 q of certified seeds (Table 11). Hence, production of 

quality seed is one of the essential activities to be given priority in the state. 

Table 10. Seed replacement rate of different pulses in Odisha (2013-14) 

Crop Quantity supplied (q) SRR (%) 

Greengram 13156.9 7.68 

Blackgram 4761.4 3.98 

Gram 544.00 6.80 

Arhar 2101.1 7.62 

Field pea 1151.5 6.58 

Other pulses 1101.2  

Total 22816.1  

Table 11. Requirement of seed as per targeted SRR 

Crop Year-wise quantity (q) 

2016-17(10% SRR) 2017-18 (15% SRR) 

Greengram 21560 29,400 

Blackgram 15,200 22,800 

Arhar 2,800 4200 

Bengal gram 800 1200 

Total 40,360 57,600 
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4. OUAT strategy for pulses in rice fallows 

 The University has initiated various actions for enhancing pulse 

production along with supply of quality seeds to the farmers. Separate modules 

are developed by Krishi Vigyan Kendras for doubling farmers' income. Various 

pulse crops are included in the modules for enhancing pulse area and production 

through crop diversification and inclusion of pulses in rice fallows. Special 

focus is given to enhance pulse yield basing on the spread and productivity of 

different districts. The following strategies for increasing pulse production in 

the state are : 

Crop District Area Yield Strategy 

Greengram Gajapati, Boudh and 

Bhadrak 

Low High Area expansion 

Puri, Nayagarh, 

Angul, Dhenkanal, 

Jajpur, Kendrapada & 

Nuapada 

Medium Low Yield enhancement 

Blackgram Gajapati & Bhadrak Low High Area expansion 

Puri High Low Yield enhancement 

Chickpea Gajapati & Balasore Low High Area expansion 

Koraput, 

Nawarangpur & 

Nuapada 

Medium Low Yield enhancement 

4.1  Participatory seed production 

4.1.1  Pulse Seed Hub 

For increasing indigenous production of pulse seeds, a new project 

“Creation of Seed Hubs for increasing indigenous production of pulses in India” 

have been initiated in OUAT funded by Govt. of India. Four Seed Hubs have 

been sanctioned to OUAT during 2016-17 with a target of producing 2450 q 

seeds. However, OUAT has planned to produce 4000q of pulse seed during the 

year. There is buyback policy for farmers' produced seeds in the programme. 

The details of programme are given in Table 12. 
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Table12. Pulse seed production programme for 2016-17 through Seed Hubs 

Centre Target (q) Season Crop Variety Area to 

be 

covered 

(ha) 

Anticipated 

production 

(q) 
GOI OUAT 

CPR, 

Berhampur 
600 1000 Kharif Arhar (KVK, 

Ganjam I) 
Asha (B) 25 340.00 

Pre- 

Rabi 
Greengram OUM 11-5 

(B) 
30 180.00 

Rabi Greengram OBGG 52 (B) 50 300.00 

IPM 2-14 (B) 5 30.00 

Blackgram Prasad (B) 15 90.00 

Ujala (B) 10 60.00 

Total  135 1000.00 
KVK, 

Kalahandi 
750 1000 Kharif Arhar Asha (B) 50 650.00 

Arhar 

(Through 

KVK, 

Rayagada) 

Asha (B) 25 325.00 

Rabi Greengram IPM 2-3 (B) 12 72.00 

Total  87 1047.00 
KVK, 
Mayurbhanj 

I 

500 1000 Rabi Greengram IPM 2-14 (F) 130 780.00 

Summer Blackgram PU-31 (F) 40 240.00 

Total  170 1020.00 
KVK, 

Bhadrak 
600 1000 Summer Greengram IPM 2-14 (B) 100 600.00 

Blackgram PU-31 (B) 70 420.00 

Total  170 1020.00 
Total 2450 4000  Grand Total  562 4087.00 

 

By Now, 100 ha has been sown under arhar variety ‘Asha’ at KVK, 

Kalahandi (75 ha) and CPR, Berhampur (25 ha). An area of 227 ha of 

greengram and 25 ha of blackgram will be undertaken during coming rabi 

season and 100 ha of greengram and 110 ha of blackgram will be grown in 
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coming summer season. There is a provision of Rs. 50.00 lakh per hub towards 

infrastructure development and Rs. 100.00 lakh for two years per hub as 

revolving fund towards production of quality seeds. The expected quantity of 

production of pulse seeds is given in Table 13. 

Table 13. Expected pulse seed production (q) by OUAT 

Crop Variety 2016-17 2017-18 2018-19 2019-20 

Greengram 

  

  

  

OUM11-5 (N) 0.25 (N) 5.00 (B) 100.00 (F) 2000.00( C) 

OBGG52(N) 1.05 (N) 21.00(B) 420.00 (F) 8400.00 (C ) 

IPM 02-14(N) 0.66 (N) 13.20(B) 264.00(F) 5280.00 ( C) 

TARM-1(N) 0.40 (N) 8.00 (B) 160.00 (F) 3200.00 (C ) 

Total 2.36 (N) 47.20 (B) 944.00 (F) 18880.00 (C ) 

OUM 11-5(B) 5.475(B) 109.50(F) 2190.00 (C )   

OBGG 52 (B) 8.705(B) 174.10(F) 3482.00( C)    

IPM 02-14 (B) 10.355(B) 207.10(F) 4142.00 ( C)   

IPM 02-3 (B) 1.20 (B) 24.00 (F) 480.00 (C )   

Total  25.74 (B) 514.70 (F) 10294.00(C )   

Blackgram 

  

  

 

Ujala (N) 1.05(N) 21.00(B) 420.00(F) 8400.00(C ) 

B-3-8-8(N) 1.86(N) 37.20(B) 744.00(F) 14880.00(C ) 

Total  2.91 (N) 58.20(B) 1164.00(F) 23280.00 (C)  

Ujala(B) 1.918 (B) 38.36(F) 767.20 ( C)   

B-3-8-8(B) 3.070 (B) 61.40(F) 1228.00(C )   

PU-31(B) 9.095 (B) 181.90(F) 3638.00 (C )   

Total 14.083(B) 281.66(F) 5633.20( C )   

Arhar 

  

BRG 2 (B) 0.15 (B) 6.00 (F) 240.00 (C )   

Asha (B) 20.00 (B) 800.00 (F) 32000.0 (C )   

Total 20.15 (B) 806.00 (F) 32240.0(C )   

N= Nucleus seed, B= Breeder seed, F= Foundation seed, C= Certified seed 
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4.1.2 Seed production (Nucleus, Breeder as per DAC and enhanced Breeder 

seed production) 

Emphasis has been given for pulse seed production. The target for the 

year 2016-17 is to produce 5.85 q of nucleus seeds (1.15q greengram & 4.70 q 

blackgram) and 166 q of breeder seeds (61q greengram,100 q blackgram and 5 

q arhar) as per DAC indent. In addition to it, another 100q breeder seed (55 q 

greengram and 45 q blackgram) is targeted under enhanced breeder seed 

production. The production target for greengram and blackgram will be 

achieved, but the breeder seed production for arhar could not be undertaken 

because of non-availability of nucleus seed. 

4.2 Purification of landraces 

 A consortium project on “Collection, screening, purification and 

improvement of greengram and blackgram land races of Odisha” has been 

sanctioned by Govt. of Odisha under RKVY funding for implementation in 

OUAT with following objectives: 

 Collection of local land races of greengram and blackgram by all 

KVKs of Odisha and evaluation of the local land races for 

characterization and purification at KVKs, CPR, Berhampur and OUAT 

main campus. 

 Identification of promising high yielding land races having wider 

adaptability and resistance/tolerance to cold, YMV, high nodulation 

capacity and multi location evaluation trial at KVKs/Research station. 

 Molecular characterization of selected (50 lines) elite lines having 

stress tolerance (cold/YMV) for their use as parents in hybridization for 

development of variety through introgression of desired traits. 

All 31 KVKs and CPR, Berhampur of OUAT will collect and evaluate the 

land races and promising ones will be finally evaluated and purified at CPR, 

Berhampur. The land races found to have resistance to YMV and tolerance to 

cold with high nodulation capacity will be tested for their adaptability at 
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multilocations i.e. in different RRTTS and KVKs. Resistance to YMV and 

cold will be conformed at different locations as well as marker validation in 

biotechnology laboratory. The project has been sanctioned with a financial 

outlay of Rs. 225 lakh covering a period of 3 years w.e.f. 2016-17. 

4.3 Development of resistant varieties 

Efforts are on at Centre of Pulse Research, Berhampur for development 

of tolerant/resistant varieties for YMV, powdery mildew and cold stress. The 

local land races available at CPR, Berhampur are 104 for greengram and 35 

for blackgram. These are under field testing during kharif 2016. New 

collections of 34 greengram and 22 blackgram land races have been made by 

now through different KVKs. Genotypes showing stable performance and 

tolerance to biotic and abiotic stresses will be used as parents in 

hybridization as well as introgression of genes to susceptible varieties. 

4.4 Rhizobium production 

A project for establishment of Rhizobium bofertilizer production unit has 

been sanctioned by Govt. of Odisha. An amount of Rs 33.58 lakh will be 

provided by IIPR, Kanpur as revolving fund for the production unit. 

Infrastructure development will start very shortly and procedure for purchasing 

instruments/implements is going on. For isolation of local efficient strains of 

Rhizobium, the works is going on at the Department of Soil Science and 

Agricultural Chemistry and also at Microbiology Department, CPGS of OUAT. 

For this, soil samples have been collected from 8 districts and pulse crops are 

being grown in pot culture. Besides, as a support to pulse production 

programme, the department has supplied 20 kg of Rhizobium and 20-32 kg PSB 

culture each to KVK Kalahandi, Rayagada and Ganjam I. 

Demand and production of bio-fertilizers 

- Pulse area of the state -20,89,000 ha 

- Target for Rhizobium inoculation (25%)- 5,22,250 ha 

- Pulse seed requirement @20 kg/ha – 10,445 tonnes 

- Quantity of Rhizobium requirement @50g/kg seed- 525 tonnes 
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4.5 Production of bio-control agents 

The Parasite Breeding Scheme has been running in the Department of 

Entomology, OUAT Since 1971. The bio control facility in the department has 

been presently strengthened by establishment of new Bio-control Laboratory 

during 2015-16 under NHM, Govt. of India. 

Five biocontrol agents viz. Trichogramma, Goniozus, Cryptolamus, 

Chrysoperla and Anthocoridae bug are being maintained. Out of these, 

Trichogramma are mass multiplied for commercial purpose. The laboratory has 

the capacity to produce 1000 Trichocards  per month except the summer months 

i.e., March to June. Operational contingency has been provided by Dean of 

Research as revolving fund. Trichocards are used to control the pod borers 

(gram pod borer, blue butter fly, plume moth etc) in all the pulse crops except 

chickpea. Two releases are generally recommended, first at flowering to pod 

initiation and the second at 10 days after the first application. Five trichocards 

are generally recommended per release per hectare. 

Production of Trichogramma will be started under RKVY project by 

Plant Pathology department, which will be utilized for seed treatment, soil 

application and foliar spray for controlling various diseases of pulse crops. 

4.6 Storage structure 

All the four Seed Hubs have been provided with Rs. 50.00 lakh each for 

infrastructure development. Besides, CPR, Berhampur is to construct a Seed 

Storage at an approximate cost of Rs 20.00 lakh for which provision has been 

made under BSP enhanced programme and also another godown at the cost of 

Rs 30.00 lakh from RKVY strengthening project. In addition, Storage –cum-

Processing unit has been sanctioned by Govt. of Odisha & through RKVY 

funding with a financial outlay of 237 lakhs. 
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4.7 Cluster demonstration 

During 2016-17, the cluster demonstration programme funded by ICAR-

ATARI for 31 KVKs of OUAT and achievements till date are presented in Table 14. 

Table 14. Cluster demonstration programme on pulses 

Crop Programme (ha) 

 Kharif Rabi Summer Total 

Blackgram 290 110 - 400 

Greengram 180 570 80 830 

Horsegram 70 - - 70 

Pigeonpea 400 - - 400 

Chickpea - 260 - 260 

Field pea - 50 - 50 

Total 940 990 80 2010 

 The programme for rest of blackgram and greengram and also entire 

chickpea and field pea will be undertaken in coming rabi and summer season. 

Field days are regularly arranged near the demonstration plots for awareness 

of general public about the result of demonstrations. 

4.8 Capacity building 

The University extension system is taking steps for effective transfer of 

technologies on rice fallow areas through various methods such as : 

 Arranging training for farmers and farm women on pulse production 

technology 

 Training to extension personnel and key communicators to further 

disseminate the technological information 

 Publication of various bulletins, leaflets, booklets on various aspects 

of pulse crops for knowledge of farming community 

 Motivating the farmers through farmers' clubs, self help groups and 

other grass root level organisations to enhance production of pulse 

crops. 
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5. Strengthening pulse research and extension 

The strengthening of research – extension linkage is another area for 

effective technology transfer process and real time feedback to the research 

system. This is accomplished by organisation of monthly meetings at each 

KVKs on third Tuesday of every month. The scientists of KVK, Research 

Station and officials from state departments interact to share the programmes, 

progress and problems of activities relating to pulse production in their 

respective districts. This has narrowed down the gap between research and 

extension system for mutual benefit of all the stake holders. 

5.1 RKVY Project 

 Collection, screening, purification and improvement of greengram and 

blackgram land races of Odisha 

 Bio-fertilizer production unit funded by RKVY 

5.2 International Collaboration 

 OUAT is to going to collaborate with ICRISAT for pulse crop production 

for which MoU will be signed on 07.10.2016 

 Other collaborations with AVRDC and ICARDA are already finalized and 

processing for MoU is going on which is to be finalized very shortly. 

5.3 NFSM Project on Development of suitable technology for rice fallows 

A project entitled” Development of suitable technology for increasing the 

productivity of pulses in rice fallows” have been initiated since 2014-15 in 

OUAT funded by Govt. of India (NFSM). The project has been sanctioned 

for a period of 3 years with a budget provision of Rs. 80.37 lakh. The 

objectives of the project are : 
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 Identification of suitable high yielding varieties of different pulse 

crops under rice fallows for targeted districts of coastal Odisha 

(Cuttack  and Kendrapada) 

 Standardization of suitable plant stand establishment method for 

successful cultivation of pulse crop under residual soil moisture 

condition in rice fallows 

 To find out the suitable nutrient management practice for 

enhancement of productivity of pulses crops mostly under paira 

system 

 Proper utilization of rice fallows and to enhance the productivity of 

pulses to achieve food and nutrition security. 

Achievements 

 Area covered in 2 years -136 ha in 4 blocks 

 No. of beneficiaries in 2 years- 321 

 Capacity building in 2 years- 360 

 Yield advantage due to paira cropping of blackgram over 

conventional sowing was 30-40%. Yield level of paira was 6.8 q/ha. 

 Nutrient management in pulse crop with 2% DAP or 1 % DAP+ 1 

% MOP as foliar application at 20 and 40 days after sowing increased 

yield by 15-30%. 

 Greengram variety IPM 2-3 and IPM 2-14 were free from YMV 

infestation while Meha and Pusa 1572 were moderately resistant with less 

than 5 % infestation. 

 Greengram with improved practices showed an yield advantage of 

56-80 % and monetary advantage of Rs. 9680-12,880/ ha over the 

farmers’ practice. 
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6. Future Plan 

• Development of high yielding variety resistant to cold, YMV and other 

stresses 

• Acceleration of seed production through breeder seed and seed hub 

• Establishment  of a Regional Centre of IIPR/ Satellite Seed Production 

Centre in the state 

• Fine tuning of location specific production technology  

• Accelerating transfer of technology process. 

 


