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Foreword

Consumed as dal, pulses are a cheap source of protein security in India and have the ability to
revitalise the soil through symbiotic nitrogen fixation. They are the second-most important
agricultural crop after cereals and are crucial to India’s food and nutritional security. These
legumes are eaten because they contain a variety of amino acids and have several therapeutic
benefits. India contributes between 25 and 27 per cent of the world’s production and
consumption of pulses, respectively. However, the country faces a substantial gap between
the supply and demand for pulses. There is a tremendous opportunity to significantly
increase the output of pulses in India, largely by raising productivity and, to a lesser extent, by
expanding the area planted with pulses. The production of pulses climbed by 51.81 percent,
from 18.24 million tonnes in 2010-11 to a record 27.69 million tonnes in 2021-22.The
increase in production of pulses during the period was accompanied by decrease in import
of pulses. Department of Agriculture and Farmers Welfare (DA&FW, Gol) under National
Food Security Mission (NFSM) aims to increase pulse production through productivity as
well as area expansion; create employment opportunities; and enhance the farm profits to
enhance farmers’ trust. In this endeavour, the DA&FW sanctioned the “Cluster Frontline
Demonstration on Pulses” project in 2015 (rabi) involving ICAR/KVK to provide seeds of
improved varieties and to disseminate improved technologies generated by State Agricultural
Universities, ICAR Institutes and Non-governmental Organizations. In 2021-22, NFSM
provided Rs. 40.587 lakh for the project to ICAR-ATARI Kolkata, Zone-V, during May, 2021.
The fund was used to conduct CFLDs through 32 Krishi Vigyan Kendras (KVKs) in the states
of Odisha, West Bengal, and the Union Territory of the A&N Islands.

The publication “Pulse rejuvenated in Eastern India through Cluster Frontline Demonstration”
embodies a detailed report on the CFLD 2021-22 conducted in Zone V. I am confident that the
success stories in the report will form a valuable addition to the existing body of inspiration.
I extend my sincere gratitude to DA&FW- NFSM and ICAR Headquarters for providing
funds for the project. I am highly thankful to Directors of Extension Education of various
State Agricultural Universities, Nodal Scientist at ICAR-ATARI, Senior Scientists& Head and
Nodal Officers of KVKs, and the farmers whose combined efforts made the project a success.
I whole-heartedly congratulate everyone who was part of this great initiative.

Kolkata (;*‘5:2/

29 May, 2023 (Pradip Dey)
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In India pulses are consumed equally by rich and poor. Pulses are considered as an important and
less expensive sources of protein (Mohanty and Satyasai 2015).The amount of protein in pulses
is 17 per cent to 35 per cent on a dry weight basis (Boye, Zare, and Pletch 2010). More than
89 per cent of consumers eat pulses at least once a week, while the corresponding number for
eating fish or chicken/meat once a week is only 35.4 per cent (lIPS and ORC Macro 2007). Pulses
complement the staple cereals in people’s diets with proteins, essential amino acids, vitamins,
and minerals. They contain 22 per cent to 24 per cent protein, almost twice the amount of protein
found in wheat and three times that found in rice. Pulses are high in fiber, relatively low in energy
density (1.3 kcal per gram), and a good source of digestible protein (average of 7.7 grams of
protein per half cup). Pulse carbohydrates are slowly digested (McCrory et al. 2010). Legumes fix
atmospheric nitrogen in readily available form to the upcoming succeeding crop.Associated non
legume intercrop also gets benefited by ‘N’ transfer from legume roots up to some extent. It also
contributes to sustain production system through physical, chemical and biological improvements
of soil properties, as a rotation effect (Malo, M and Hore, J 2020).

India is the largest producer, consumer, and importer of the pulses in the world. It produced
about 27.3 million metric tonnes pulses in 2021-22. Despite being the leading producer of pulses,
India has been consistently unable to meet its own domestic demand of pulses. India imported
around 2.4 million tonnes during 2020-21 (DES) to meet its ever-increasing consumption needs.
Every year India is importing pulses worth 10 to 11 thousand crore rupees to meet the increasing
demand of pulses (DGCI&S).

According to the Vision-2030 document prepared by the ICAR-Indian Institute of Pulses Research
(lIPR), Kanpur, a growth rate of 4.2% has to be ensured in order to meet the projected demand
of 32 million tonnes of pulses by 2030.The targeted production and productivity is possible by
way of reducing the yield gap by growing pulses in new niches, precision farming, quality inputs,
soil test based integrated nutrient management and mechanized method of pulse cultivation
complimented with generous governmental policies and appropriate funding support to
implementing states/stake holders (Tiwari and Shivhare, 2017).

Pulses, therefore, have always received due attention both in terms of requirement by consumers
and adequate programmatic support from the government at the production front. Addressing this
concern of significance, the Ministry of Agriculture and Farmers Welfare, Govt. of India initiated
a nation-wide cluster frontline demonstration (CFLD) programme on pulses under National
Food Security Mission-Pulses (NFSM-Pulses) during 2015-16. The basic strategy of the mission
is to promote and extend improved technologies, i.e., seed, micro-nutrients, soil amendments,
integrated pest management, farm machinery and implements, irrigation devices along with
capacity building of farmers.

To increase area under pulses cultivation and total production through achieving better
productivity, Department of Agriculture & Farmers Welfare (DA& FW), Ministry of Agriculture and
Farmers Welfare (MoA&FW) sanctioned the project “Cluster Frontline Demonstration on Pulses”
during rabi 2015 to 11 ATARIs, which was continued with fresh sanction in the year 2021-22. The
/\|
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project is funded under National Food Security Mission (NFSM). The sanctioned amount of Rs.
19620800/-to ICAR-ATARI, Zone V, Kolkata for conducting cluster frontline demonstration (CFLDs)
in the states of Odisha and West Bengal and Union Territory of A& N Islands was received from
NFSM.

In West Bengal pulses are grown in an area about 4.65 lakh ha (2020-21) with a production of
4.42 lakh tonnes. Around 7.78 lakh ha area is under pulses in Odisha, however, the yield of pulses
(554 kg/ha) is below the national average (885 kg/ha,2020-21). Pulses are grown in marginal area
of 650 ha in the Union Territory of A&N Islands with total production of 260 tonnes. The average
yield of pulses in the Union Territory is 400 kg/ha which is far below the national average yield
(2020-21).

CFLDs were conducted by 32 Krishi Vigyan Kendras (KVKs) during 2021-22 on pigeonpea,
greengram (kharif & summer) and blackgram (kharif & summer). The demonstration of pulses
was organized in cluster approach covering at least 10ha area. Improved varieties of less than
10 years were included in the demonstrations. The entire project was monitored by ICAR-ATARI,
Kolkata, SAUs and other concerned Departments.

RS
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To increase area under pulses cultivation

To increase pulses production for better productivity
OBJECTIVES To promote new varieties

To promote new agro technologies

To improve the socio-economic condition of the farmers

fé_z Crop Demonstration

tll_ Area of operation under this Zone

A & N Istand

Pigeonpea: Bargarh, Boudh, Pigeonpea: Jhargram, Purulia, Greengram
Deogarh, Gajapati, Kalahandi, | Murshidabad (Addl)Sargachi (Summer): N&M
Keonjhar, Koraput, Nayagarh Andamans
Blackgram (Kharif): Keonjhar, | Blackgram (Kharif): Bankura, Birbhum,

Nabarangapur, Rayagada, Coochbehar, D. Dinajpur, Jalpaiguri,

Sundargarh-II, Rayagada Malda, Nadia, Murshidabad, North 24

Parganas, Purba Medinipur, Purulia,
Uttar Dinajpur, Murshidabad (Addl)

Greengram (Kharif): Boudh, | Greengram (Kharif): Kalimpong,
Ganjam-II, Sonepur Purulia, Murshidabad(Addl)
Blackgram (Summer): Birbhum,
Murshidabad, Murshidabad(Addl)

Greengram (Summer): Birbhum
Hooghly, Howrah, South 24 Parganas,
Nimpith, Uttar Dinajpur

Annual Report 2021-22 | 3 | .
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West Bengal Odisha A & N Islands
(1811) (03)

No. of Farmers Involved

~
. | 4 | i Annual Report 2021-22



ICAR

& Cluster Frontline Demonstration on Pulses ..
» |
APIF

) TECHNOLOGY

Improved varieties: PGR-176, BRG-5, Laxmi, VallabhUrd -I,

IMPACT OF TECHNOLOGIES

Yield increase (%) over farmers’ practice

Pigeon
Pea
(43.17)

N
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Pigeonpea
*LRG-41, Leoemi, ICP-
3863

176, IPM- EU'—CBT : Green gram

BRG-5. 02-14, 04, * Virar, IPM-02-
LRG- Virat RU-03- 14 SMI.668
52 a4 -
Indira Black gram

*P17-31 PU-01, Swdata,
IPT-2-43 J
Odisha West Bengal

Demonstration of Improved cultivation practices:

Based on the information provided by the KVKs, different interventions were carried out in
farmers’ field for CFLD. Out of which seed inoculation with bio fertilisers was practice by 68 per
cent of the farmer followed by IPM and IDM (58%), INM (28%) and line sowing (27%).

Seed inoculztion with bio-ftertilizers

"|[ 1
AU e P B P [ S RS T e e T e ) alily: A
Inleorated Naloenl Mansoonienl ]

3

Utilization of income by famers:
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Extension activities:

Training- 58 Field visit-60

Field day-62 Awareness
camp-11

Group Diagnostic
meeting-9 visit-19
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@ 3 Area, Production and Yield of
o= " different pulses

3. a. ODISHA

Pigeonpea: The average area of pigeonpea in the state is about 1.35 lakh ha with the average
production of 1.37 lakh tonnes. During the last five years (2016-17 to 2020-21) yield has shown
positive trend as reflected from fig 1. The yield of pigeonpea in the state (1166 kg/ha) is higher
than the national average 877kg/ha (average of last 5 years).
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Fig 1: Area, Production &Yield of pigeonpea in Odisha

Blackgram: The average area of blackgram in the state is about 0.75 lakh ha that gives production
of 0.28 lakh tonnes with yield of 383 kg/ha. (average of last five years). From fig-2, it is observed
that the area under blackgram has drastically decreased during 2018-19 and 2019-20, however,
the area increased again during 2020-21.The yield also fluctuated during the last five year.
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Fig 2: Area, Production &Yield of blackgram in Odisha
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Greengram: Average area under greengram in the state is 2.51 lakh ha with production of 0.87
lakh tonnes. The yield of greengram in the state has fall in from 410 kg/ha (2016-17) to 246 kg/ha
(2020-21). The state yield of greengram is below the national average yield of 531kg/ha.
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Hectares) ("000 Tonnies) ke /ha)

Fig 3: Area, Production &Yield of greengram in Odisha
3. b. WEST BENGAL

Pigeonpea: The state has marginal area under pigeonpea. The area under the crop has increased
from 3000 ha (2016-17) to 4500 ha (2020-21). The average yield of pigeonpea in the state is 1231
kg/ha which is higher than the average national yield 877 kg/ha (2016-17 to 2020-21).

1} 2000
5
150G
a
3 1000
2
500
1
(] (1]
2016-17 2017-18 2018-19 2019-20 2020-21
I Area|D00 B Production = Yield
Hectares) ["DDQ Tonnes) kg./ha)

Fig 4: Area, Production &Yield of pigeonpea in West Bengal

Blackgram: The average area of blackgram in the state is 0.75 lakh hectares and production is
0.53 lakh tones with average yield of 710 kg /ha (2016-17 to 2020-21). From fig-5, it is observed
that the area and production under blackgram is at par during the last five year but the yield is in
decrease trend.

90.00 780
20.00 760
70.00 7 740
£0.00 720
50.00 700
40.00 EE0
30.00 660
2000 640
10.00 620
0.00 600
2016-17 201718 2018-19 018-20 2020-21
= Areo('0O00 W Production — =— Yiald
Hectaras) (‘000 Tomnes) (kg /ha)
Fig 5: Area, Production &Yield of blackgram in West Bengal
Source:-DES, Ministry of Agriculture and FW
RS
Annual Report 2021-22 + | 9| .




_Cluster Frontline Demonstration on Pulses . k\%
' MO

Greengram: In West Bengal, the average area of greengram is 0.71 lakh hectares and production
of 0.43 lakh tonnes. The state average yield is 625kg /ha (2016-17 to 2020-21) which is higher
than the national average (531 kg/ha).lIt is observed from fig 6 that the area under greengram is
in increasing trend.

2000 BGD
OO0 T
£0.00 B0
5699 5060
A0.00 400
30.00 300
2000 280
100G T
0.00 o
2016-17 2017-18 201 8-15 2015-20 2020-21
N Areo('0D0 BN Production Yield
Hecreres) ('C00 Tonnes) (ke /hal

Source:-DES, Ministry of Agriculture and FW

Fig 6: Area, Production &Yield of greengram in West Bengal

3. c. ANDAMAN AND NICOBAR ISLANDS

Greengram: Greengram grows on an average of 200 hectares in the Union Territory and it produces
0.077 thousand tonnes, with an average yield of 385 kg/ha (2016-17 to 2020-21).

03 T00
025 G600
0z 500
400

0.15 it
[1K:§ 200
0.05 100

L] i}
2016-17 201718 201819 201920 2000-71
N Area[ 000 BN Production s Yigig
Hectares) [0 Tonnes) {kz.fhal
Source:-DES, Ministry of Agriculture and FW
Fig 7: Area, Production &Yield of greengram in A&N Islands
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Overview of Cluster Frontline Demonstration

" (CFLD) on pulses during 2021-22

During 2021-22, ICAR-ATARI, Kolkata (Zone-V) was allotted a target of 1775 number of Cluster
Frontline Demonstrations (CFLD-Pulses) to cover an area of 710 ha. CFLDs were conducted by
thirty two (32) KVKs i.e thirteen (13) KVKs of Odisha, eighteen (18) KVKs of West Bengal and one
KVK of A&N Islands according to the agro-ecological condition. Of the total target 1701 number
of demonstrations was achieved covering a total area of 680.5 ha. The crop-wise and state-wise
details of the number of demonstrations and area under CFLD kharif and summer are indicated in
table 1a & b. Total number of farmers involved for conducting demonstration was 2361 (Table -2).

Tablel: a. Total area covered under CFLD Pulses (Kharif) 2021-22

Target of FLDs approved Achievements of FLDs
Crops Area Area
(ha) (ha)
575 230 575 230

West Bengal
Blackgram
Odisha 125 50 125 50
West Bengal 75 30 75 30
2 Greengram
Odisha 100 40 100 40
. West Bengal 75 30 75 30
3 Pigeonpea
Odisha 375 150 375 150
Total area (kharif) 1325 530 1325 530

Tablel:b. Total area covered under CFLD Pulses (Summer) 2021-22

Target of FLDs approved Achievements of FLDs

West Bengal 125 50 125 50
1 Blackgram
A&N Islands 25 10 0 0
West Bengal 250 100 250 100
2 Greengram
A&N Islands 50 20 1.25 0.5
Total area (summer) 450 180 376.25 150.5

Table 2. State wise involvement of farmers in demonstration

Sl. No. State Area (ha) No. of farmers
1 Odisha 240 547
2 West Bengal 440 1811
3 A&N Islands 0.5 03
Total 680.5 2361
N\
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S. CFLD on pulses during Kharif 2021

5. a. Odisha
(i) Pigeonpea:
CFLDs on pigeonpea were conducted in an area of 150 ha by nine (09) Krishi Vigyan Kendra (KVKs)
of Odisha. The average demonstrated yield recorded was 11.89q/ha with yield increase 36.04 per

cent in comparison to farmers existing yield (8.74q/ha). The varieties of pigeonpea like PRG 176,
LRG-52, and BRG 5 were demonstrated.

Varietal Performance of Pigeonpea

CFLDs on pigeonpea variety PRG 176 was conducted in an area of 90 ha through KVKs in six
(06) districts of Odisha viz. Bargarh, Boudh, Deogarh, Keonjhar, Nayagarh and Rayagada during
Kharif 2021. The various technologies like seed treatment with Rhizobium and chemicals, line
sowing, soil and foliar application of micronutrients, use of pre and post herbicide and release of
Trichogramma chilonis with need based plant protection measures were practiced by the farmers.
Table 3 indicates that PRG 176 variety showed 39.77 per cent yield increase over check. CFLDs of
pigeonpea gave 73 per cent increase of net returns. In addition, another two varieties namely,
LRG-52 and BRG-5 were demonstrated in 40 and 20 ha, respectively. As compared to the control
plot, the average exhibited yield of LRG-52 ranges from 12.02 to14.2 g/ha, while it is between
9.7to 10.2 g/ha in respect of BRG 5. The net return of the demo was 55 per cent higher than the
check plot. The yield of BGR-5 in demonstration plot was 11.03 g/ha whereas in check plot it was
8.1 g/ha and the net return was 66 per cent high over check. The demo benefit -cost ratio (BCR)
of PRG-176, LRG-52 and BRG-5 was at par (2.1).

Table 3: CFLDs on Pigeonpea under NFSM during kharif 2021-22 in Odisha

Average yield (q/ha) Net returns (Rs./ha) Diff.of
Demo
BCR

Name of Name of yield btw

the KVK/ variety Demo | Area demo

Districts | demonstrated (ha) Check | . case Check | . ease| &check
(q/ha)

1 |Bargarh | PRG-176 9.52 | 576 | 65.19 |26580|15900| 6717 | 376 | 141
2 |Boudh PRG-176 | 50 | 20 |12.90| 9.50 | 35.79 [27400|20550| 3333 | 340 | 210
3 |Deogarh | PRG-176 | 50 | 20 |1024| 7.60 | 3474 [43320|24500| 7682 | 264 | 238
4 |Kkeonjhar | PRG-176 | 25 | 10 | 880 | 7.30 | 2055 |28180(20150| 39.85 | 150 | 2.0
5 |Nayagarh | PRG176 | 25 | 10 |1252) 913 | 3713 |49398|23754| 10796 | 339 | 211
6 |Rayagada | PRG176 | 25 | 10 | 1450 9.70 | 49.48 |56860|29110| 9533 | 4.80 | 259
Total /Average 225 | 90 |1141] 817 | 3077 [38623]22327| 7299 | 325 | 210

1 [Koraput LRG-52 50 | 20 | 142 | 970 | 46.39 |48200|25900| 8610 | 450 | 23
2 |Kalahandi |  LRG-52 50 | 20 | 122 [1020| 19.61 |44900(34200 3129 | 200 | 21
Total /Average 100 | 40 | 132 | 9.95 | 3266 |46550|30050| 5491 | 325 | 2.2

1 |Gajapati |  BRG-5 50 | 20 |1105| 810 | 3642 |29550|16720| 7673 | 295 | 215
Grand Total/ Average 375 | 150 |11.89 | 874 | 36.04 |38241]23032| 66.03 | 315 | 2.5

o
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KVK Kalahandi KVK Gajapati

KVK Boudh KVK Nayagarh

(ii) Blackgram

A total of 125 number of demonstration on blackgram was conducted in an area of 50 ha by four
(4) KVKs of Odisha viz. Keonjhar, Nabarangapur, Rayagada and Sundargarh-Il. From the table 4, it
is observed that the average demonstration yield was 6.83 g/ha, which is a 35.82 percent more
over the farmers’ yield of 5.03 g/ha. Between demo and check, average yield differ by 1.8 g/ha.

Varietal Performance of Blackgram

CFLDs on blackgram varieties viz VallabhUrd-1, RU 03-04, RU-03-14 and Indira were demonstrated
in an area of 50 ha through Krishi Vigyan Kendras. The demonstration was conducted on various
technologies like seed treatment, integrated nutrient management, integrated pest management
etc. Variety RU-03-14 recorded 44.9 per cent increase of yield over the check. The average yield
of RU-03-14 in the demo plot was 7.45 g/ha whereas in check plot it was 5.5q/ha with BCR of
2.5. The yield of Vallabh Urd-1 in the demo plot was 5.65q/ha which is 34 per cent over check. In
comparison to other two varieties, Indira variety of blackgram recorded an increase in net return
of 85.45 per cent with BCR of 1.84.

P
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Table 4: CFLDs on Blackgram under NFSM during kharif 2021-22 in Odisha

Average yield (q/ha) | Net returns (Rs./ha) | Diff.of
Name of the | Name of va- nen yield btw

KVK/ riety demon-| pe- o o demo

Districts strated mo- A':ea % in- Check %in- | gcheck
o, (ha) crease crease | (q/ha)
25 5.65

ICAR

_Cluster Frontline Demonstration on Pulses

1 [Keonjhar VS:’Eih 10 4.20 | 34.52 [ 14300 | 9200 | 55.43 1.45 1.55
Nabarangapur RU 03-04 50 20 | 7.10 | 4.90 | 44.90 | 49800 |29300| 69.97 2.20 2.57
Rayagada RU-03-14 25 10 | 7.80 | 6.20 | 25.81 |25640|17060| 50.29 1.60 2.09
Sundargarh-I| Indira 25 10 | 6.75 | 4.80 | 40.63 | 20400 |11000| 85.45 1.95 1.84

125 | 50 | 6.83 | 5.03 | 35.82 | 27535 |16640| 65.47 1.80 2.01

KVK Kalahandi KVK Rayagarh KVK Nabarangapur

(iii) Greengram:

Greengram was demonstrated during kharif in an area of 40 ha. The programme was conducted
by KVK-Boudh, Sonepur and Ganjam-Il. Greengram varieties viz IPM 02-14 and Virat were
demonstrated. The average demonstrated yield of 5.95 g/ha with yield increase of 26.60 per
cent was recorded in this zone against farmers existing yield (4.7g/ha). Table 5 shows that the
difference of yield between demo and check was 1.25 g/ha.

Varietal Performance of Greengram

Atotal of 75 number of demonstrations were conducted on greengram variety IPM-02-14 through
Krishi Vigyan Kendras of Boudh (10ha) and Sonepur (20ha). Demonstration on greengram variety
Virat was conducted by KVK-Ganjam-Il in an area of 10 ha. Technologies demonstrated are seed
treatment with bio fertilizers, line sowing, application of fertilizer on soil test basis, application
of soil ameliorants, spray of micronutrients and need based plant protection measure. Table -5
shows that the percentage increase in yield is higher in Virat (33.33%) than IPM-02-14(22.41%)
however the BCR is almost at par. i.e 1.9 and 2.1, respectively.

P
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Table 5: CFLDs on Greengram under NFSM during kharif 2021-22 in Odisha

N Achievement | Average yield (g/ha) Net returns (Rs./ha) Diff. of
ame .
yield btw

the KVK/ of variety %in- | demo &

- % in-
Districts | demon : Demo | Check | ~ | Demo | Check | "~ | check (q/
strated ha)

1 Boudh IPM-02-14 25 10 | 6.70 | 5.70 | 17.54 | 17700 | 9450 | 87.30 1.00 1.60
2 | Sonepur | IPM-02-14 50 20 | 7.50 | 5.90 | 27.12 | 17500 | 14780 | 18.40 1.60 1.90

Total /Average 75 30 7.10 5.80 | 22.41 | 17600 | 12115 | 45.27 1.30 1.75
1 | Ganjam-II | Virat 25 10 4.80 3.60 | 33.33 | 15200 | 8700 | 74.71 1.20 2.11
Grand total/Average 100 40 | 5.95 | 4.70 | 26.60 | 16400 | 10408 | 57.58 1.25 1.93

Photographs of Greengram (Kharif)

KVK Kalahandi KVK Nabarangapur

5. b. West Bengal

(i) Pigeonpea:

A total of 75 number of demonstrations on pigeonpea was conducted in an area of 30 ha by three
(03) KVKs viz. Purulia, Murshidabad (Additional) and Jhargram in West Bengal. KVK-wise allocation

and achievement is given in Table -6. The average demonstration yield was 13.98 g/ha, which is
43.17 per cent more over the farmers’ yield of 9.77 g/ha. The BCR of demo and check is 2.28.

Varietal Performance of Pigeonpea

Three pigeonpea varieties namely LRG-41, Laxmi, and ICP-8863 were demonstrated in 10 ha area
each. From table 6 it is observed that Laxmi variety yields in the demo was 14.3 g/ha which was
very high in compared to LRG-41 (10.2 gq/ha) and ICP-8863 (12.75 g/ha). However, the net BCR of
variety LRG-41, Laxmi, and ICP-8863 demo and check is was at par (2.2).

P
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Table 6: CFLDs on Pigeonpea under NFSM during kharif 2021-22 in West Bengal

Name of | Achievement | Average yield (q/ha) | Net returns (Rs./ha)
Name of the | variety

KVK/Districts | demon-

strated |Demo | Area % in- &check
Demo | Check
crease crease | (g/ha)
1 |Purulia LRG-41 25 10 10.20 | 5.30 | 92.45 | 27100 | 16200 | 67.28 4.90 2.21
2 m::;h)'dabad Laxmi | 25 | 10 | 14.30 | 16.50 | 50.52 | 44500 | 35100 | 26.78 | 2.50 | 2.41
3 |Jhargram ICP-8863 25 10 12.75 | 7.50 | 70.00 | 61000 | 30500 | 100.00| 5.25 2.21
Grand Total/ Average 75 30 | 12.41 | 7.43 | 67.02 | 44200 | 27267 | 62.10 | 4.22 2.28

Photographs of Pigeonpea

KVK Murshidabad (Addl.) KVK Jhargram KVK Purulia

(ii) Blackgram:

During kharif, CFLD on blackgram was demonstrated in an area of 230 ha, which was carried out
through 10 KVKs of West Bengal. The variety PU 31 covered nearly 70 per cent (160 ha) of the
total area under demonstration. Blackgram varieties Sulata and IPU-02-43 were demonstrated in
an area of 40 ha and 30 ha, respectively. Overall, the demo plot records an average 31.66 per cent
increase in yield over the average check yield. The average net return was Rs. 29171/ha and BCR
of 2.25 was recorded.

Varietal Performance of Blackgram:

CFLDs were conducted for three varieties viz. Pant Urd -31, Sulata and IPU-02-43 involving 575
farmers. Pant Urd 31, a high yielding and yellow mosaic disease resistant variety of blackgram
gave a maximum % increase of yield (42.02) among other blackgram varieties demonstrated
(Sulata and IPU-02-43). The average yield of Pant Urd 31 is 10.74 g/ha, for Sulata is 8.91g/ha and
IPU-02-43 is 8.35 g/ha. Among the three KVKs opted for IPU-02-43 variety, KVK Nadia obtained
an average vyield of 11.5 g/ha with BCR of 2. The maximum difference of yield between demo
and check of 3.18q/ha for PU 31, 2.17qg/ha for Sulata and 1.39 g/ha for IPU-02-43(Table 7) was
observed.

P
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Table: 7 CFLDs on Blackgram under NFSM during kharif 2021-22 in West Bengal

Name of Average yield (q/ha) | Net returns (Rs./ha) Diff.of

Name of the . yield btw
KVK/ i Demo | Area % in demo
= ® W=
Districts demon Demo | Check | .~ Demo| Check | = g check (qf
strated
ha)
1 [Bankura PU-31 25 10 |12.50| 10.00 | 25.00 (22000| 20000 | 10.0 2.50 2.57
2 |Birbhum PU-31 50 20 10.90 | 6.20 | 75.81 [46525| 19275 |141.37 4.70 3.46
3 |Coochbehar PU-31 50 20 9.64 | 6.90 | 39.71 |31128| 15109 |106.02 2.74 2.09
4 |Jalpaiguri PU 31 50 20 7.58 6.00 | 26.33 |22546| 13700 | 64.57 1.58 1.92
5 |Malda PU-31 75 30 [11.18| 6.65 | 68.12 |41796| 20711 |101.81 4.53 3.13
6 [Nadia PU-31 25 10 11.50 | 10.00 | 15.00 [25660| 18380 | 39.61 1.50 1.80
7 |Murshidabad PU-31 50 20 |14.06| 9.00 | 56.22 {41801| 19800 |111.12 5.06 2.83
8 |[Purulia PU-31 25 10 10.45| 5.95 | 75.63 [35640| 16224 |119.67 4.50 2.36
9 ?f\‘é;ﬁ;"dabad PU-31 | 25 | 10 [10.00| 7.00 | 42.86 |33400| 19000 | 75.79 | 3.00 | 2.25
10 |Uttar Dinajpur PU-31 25 10 9.56 | 7.90 | 21.01 |41600| 30650 | 35.73 1.66 2.38
Total /Average 400 160 |10.74 | 7.56 | 42.02 [34210| 19285 | 77.39 3.18 2.48
1 |D. Dinajpur Sulata 50 20 8.45 6.60 | 28.03 |18100| 7400 |144.59 1.85 2.02
2 bl 240 Sulata 50 20 9.37 | 6.88 | 36.19 |34405| 14340 |139.92 2.49 2.30
Parganas
Total /Average 100 40 8.91 6.74 | 32.11 {26253 | 10870 |141.51 2.17 2.16
1 IPU-
Nadia 02-43 25 10 |[11.50| 10.00 | 15.00 (27350 18380 | 48.80 1.50 1.90
) Purba IPU-
Medinipur 02-43 25 10 4.00 | 3.00 | 33.33 |12200| 6600 | 84.85 1.00 2.08
3 |Uttar Dinajpur IPU-
P 02-43 25 10 9.56 7.90 | 21.01 [{41600| 30650 | 35.73 1.66 2.38
Total /Average 75 30 8.35 | 6.97 | 19.90 |27050| 18543 | 45.87 1.39 2.12
Grand total/Average 575 | 230 | 9.33 | 7.09 | 31.66 (29171| 16233 | 79.70 2.24 2.25

Photographs of Blackgram (Kharif)

KVK Bankura KVK D. Dinajpur KVK Jalpaiguri

P
Annual Report 2021-22 | 17 | .




_Cluster Frontline Demonstration on Pulses . k\%
' MO

ICAR

(iii) Greengram:

CFLDs of greengram was conducted in an area of 10 ha each by three KVKs-Kalimpong, Purulia
and Murshidabad (Addl.) in West Bengal. The average demonstrated yield recorded was 9.27 g/ha
in comparison to farmers existing yield 6.56q/ha. There was an average 41.38 per cent increase
in yield over the average check yield. The average net return was Rs. 32377/ha and BCR of 2.26
was computed.

Varietal Performance of Greengram:

KVK Murshidabad (Addl.) conducted demonstration in 10ha for Virat (IPM-205-7) and obtained
an average yield of 11g/ha in comparison to farmers existing yield 9 g/ha. Variety SML-668 was
demonstrated in 10 ha by KVK Kalimpong and the average yield in the demo plot was 8.18 g/ha
which was 58 per cent more than check (5.17 g/ha). To popularize improved greengram variety
IPM 02-14 (Shreya), 25 demonstrations were conducted with recommended package of practices
by KVK Purulia. The average demonstrated yield recorded was 8.63 g/ha in comparison to farmers
existing yield 5.5qg/ha. The BCR of three varieties was around 2.26.

Table 8: CFLDs on Greengram under NFSM during kharif 2021-22 in West Bengal

Name Average yield (q/ha) Net returns (Rs./ha) Diff.of

Name of the of oL
KVK/ variety | pemo | Area % in % in ot
Districts | demon- Demo | Check | ” Demo | Check | demo
h crease crease | g check
strated
(a/ha)
1 |Kalimpong SML 668 25 10 8.18 5.17 58.22 | 27130 | 10920 | 148.44 3.01 2.23
. IPM-02-
2 Purulia 14 25 10 8.63 5.50 56.91 | 38500 | 16305 | 136.12 3.13 2.39
5 ?f\:;sl;"dabad Virgt | 25 | 10 | 11.00 | 9.00 | 22.22 | 31500 | 23200 35.78 | 2.00 | 2.17
Grand Total/Average 75 30 9.27 | 6.56 | 41.38 | 32377 | 16808 | 92.62 2.71 2.26

Photographs of Greengram (Kharif)

- - F .

KVK Murshidabad (Additional) KVK Kalimpong
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6. CFLD on pulses during Summer 2022

6. a. West Bengal
(i) Blackgram:

Cluster FLDs on blackgram variety PU-31was demonstrated in an area of 40 ha. The demonstration
was conducted both in KVK-Murshidabad and Murshidabad (Addl.) in 20 ha each. CFLD on
blackgram variety PU-01 was demonstrated in 10 ha by KVK Birbhum. The results in table 9 shows
the average demonstrated yield of 12.78 g/ha with yield increase of 46.37 per cent as compared
to farmers existing yield (8.73g/ha).

Varietal Performance of Blackgram

Nearly 100 demonstrations were conducted on blackgram variety Pant Urd-31. The improved
technologies consisting of seed treatment with Trichoderma viridae- 4g/kg, soil application-
Azotobactor and Phosphate Solubilising Bacteria @ 1.5 kg each/ ha and soil application 7.5
kg/ha Boron and foliar application of Boron @ 2g/| of water at 25 and 45 days of sowing were
applied. Impact assessment recorded higher yield as well as higher economic return (88.31%) as
compared to the farmers’ local practices. The demonstration of technologies gave higher average
yield of 12.78 g/ha. The table reveals that improved technologies give higher average net return
of Rs. 46418/ha in comparison to check (farmers’ practice). KVK Birbhum conducted demo on
blackgram variety Pant Urd-01 and obtained 5qg/ha difference of average demo (12.2g/ha) and
check yield. Overall, the average BCR of demo was 3.1.

Table 9: CFLDs on Blackgram under NFSM during Summer 2022 in West Bengal

\ETy Achieve- | - -
Name of the of Average yield (q/ha) Net returns (Rs./ha) | Diff.of yield

btw demo | Demo

KVK/ variety o o :

Proies | el S| SR e e | collip || SSEIEE | L
crease crease ha)
strated

1 |Birbhum PU-01 | 25 | 10 | 12.20 | 7.20 | 69.44 | 49400 | 17450 | 183.09| 5.0 3.79
2 |Murshidabad | PU31 | 50 | 20 | 13.12 | 9.00 | 45.78 | 51375 | 30000 | 71.25 4.12 3.08
3 :‘f\:;‘c’lh)'dabad PU31 | 50 | 20 | 13.03 | 10.00 | 30.30 | 38480 | 26500 | 45.21 3.03 2.45
Grand total/Average 125 | 50 | 12.78 | 8.73 | 46.37 | 46418 | 24650 | 88.31 4.05 3.11

Photographs of Blackgram (Summer)

3 o

KVK Birbhum
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(ii)) Greengram:

During summer 2022, CFLD on greengram was demonstrated in West Bengal and A&N Islands.
Cluster demonstrations on greengram (summer) was conducted in an area of 100 ha in West
Bengal (by KVKs of Birbhum,Hooghly,South 24 Parganas, Uttar Dinajpur) and demonstrated in
an area of 0.5 ha in A&N Islands. Mainly IPM-205-07 (Virat) variety was taken under greengram
CFLDs along with other varieties like IPM-205-07 (Virat) and CARI Moong 2. The results depict that
the average demonstration yield of 8.78qg/ha could be obtained with yield increase of 47.57per
cent as compared to farmers existing yield of 5.95q/ha.

Varietal Performance of greengram

Greengram varieties IPM-205-07 (Virat), IPM 2-14, and CARI Moong 2 were demonstrated in an
area 80 ha, 20 ha, and 0.5 ha, respectively. Greengram variety IPM-205-07 (Virat), produced an
average yield of 10.78 g/ha, a 43.94 per cent increase in yield above the local check yield of 7.49
g/ha (in table 10). The average gain in net returns was 75.39 per cent when compared to the
check. The average yield difference between demo and check yield for the Virat variety is 3.29 q/
ha. KVK Uttar Dinajpur carried out demonstration on IPM 02-14 in 20 ha. It recorded the highest
yield of 13.41 g/ha among the three varieties demonstrated. The average benefit cost ratio was
2.86.

(iii) Varietal Performance of Greengram in A&N Islands:

In KVK North and Middle Andaman, greengram variety CARI Moong 2 was demonstrated in 0.5 ha.
The yield performance was below the expectation due to lack of input availability. However, the
average gain in net returns was more than 74 per cent when compared to the check.

Table 10: Greengram under CFLD during Summer 2022 in West Bengal and A&N Islands

Average yield (q/ha) | Net returns (Rs./ha) | Diff. of
Demo
BCR
3.59

Name of the - yield btw
KVK/ Name of variety Demo | Area % in % in demo &
S demonstrated SR o

Districts no. | (ha) Check| crease Check | rease | check (a/
ha)
25 10 8.00

1 |Birbhum IPM-205-07 12.70 58.75 | 55000(28100| 95.73 | 4.70
(Virat)
2 |Hooghly IP“{I\;/Zr(;i)-m 50 20 |10.10| 7.20 |40.28 |37525(21000| 78.69 2.90 2.33
3 |Howrah IPI\(/I\;I'Zr(‘);)-O7 50 20 |10.70| 6.80 | 57.35 (38900 (19770| 96.76 3.90 2.31
South 24 IPM
4 |Parganas . 75 30 9.61 | 7.95 | 20.88 [27285|21620| 26.20 1.66 1.90
Lo 205-7(Virat)
Nimpith
Total /Average 200 80 |10.78| 7.49 | 43.94 | 39678 |22623| 75.39 3.29 2.53
1 U.tta'j IPM 2-14 50 20 |13.41| 9.26 | 44.82 | 69175 |40650( 70.17 4.15 3.20
Dinajpur
1 3 3 0.5 | 2.15 | 1.10 | 95.45 |68775|39420| 74.47 1.05 2.85
Andaman CARI Moong 2 ’ ’ ’ ’ ’ ’ ’
Grand Total/ Average 251.25(100.5 | 8.78 | 5.95 | 47.57 | 59209 34231 | 73.34 2.83 2.86

[20]
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Photographs of Greengram (Summer)

KVK Birbhum KVK Hooghly

KVK South Parganas, Nimpith KVK South Parganas, Nimpith

KVK Hooghly
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Eiif_",]% 7. Best Technologies

Various advanced technologies and practices were identified by KVKs to conduct the
demonstration. These improved technologies are use of improved varieties of seeds, seed
treatment with Rhizobium culture@ 20gm/kg /Thiram @ 3g/kg seed, /Trichodarma viridae- 4g/
kg, or Pseudomonas @ 200gm/ha, Basal application of bio fertilisers like Rhizobium @2kg/ha
and PSB @ 2kg/ha; application of chemical fertilizers based on soil test reports , application
of micronutrient- Zn @25kg/ha, management of weed infestation through application of pre-
emergence weedicide Pendimethalin @ 2.5 I/ha, Integrated pest management by application
of Imidacloprid @ 140 ml/ha for control of sucking pest, Profenofos @ 1l /ha for control of leaf
webber and erection of Pheromonone trap with Helilure @ 20 nos./ha for control of pod borer.
Some of the best technologies demonstrated by KVKs are listed in Table 11.

Table 11: List of Best Technologies Demonstrated in CFLD Pulses

Av. vield Existing %
Crop KVK Name Technology (‘7ha) yield | increase
q (a/ha) | inyield

Variety :PRG-176,Line sowing - 60cmx30cm, Seed
treatment with Rhizobium culture@20gm/kg
Bargarh seed, STBF sprayingof hormone Planofix@1ml/4.5 9.5 5.7 65.19
|, spraying of pesticide Prophenophos 50EC
@2ml/

Variety: PRG 176, Seed treatment with Thiram@
3g/kg seed, for control of heavy weed infestation
application of pre-emergence  weedicide
Pendimethalin @ 2.5 I/ha, Integrated Pest
Rayagada Management by application of Imidacloprid| 14.5 9.7 49.48
@ 140 ml/ha for control of sucking pest,
Profenofos @ 1| /ha for control of leaf webber
andPheromonone trap with Helilure @ 20 nos./
ha for control of pod borer

Variety: LRG-41, Seed rate @20kg/ha; Seed
Treatment- Trichderma viride @200gm/ha and
Pseudomonas @ 200gm/ha; basal application
of biofertilisers Rhizobium @2kg/ha; and PSB
@ 2kg/ha; Application of fertilizer- 30kg N and
100 kg P,0./ha, Application of micronutrient-
Zn @25kg/ha, Application of need based plant
protection: Gram pod borer (Helicoverpa
armigera)-Azadirachtin 3 ml/l, wilt (Fusarium
udum)

1 Pigeonpea

Purulia 10.2 5.3 92.45

N 22 | i -
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Av. yield Existing
Crop KVK Name Technology (‘7ha) yield | increase
q (q/ha) | inyield

Variety: RU 03-04,Line sowing (30X10 cm),
STBFA dose of fertilizer NPK 25:50:40 kg/ha,
Foliar sprayed of multi micro-nutrients @ 2ml/I
once at pre-flowering stage, applied fungicide
Nabarangapur | Carbendazim 12%+Mancozeb 63% @1.5 ml /I for 7.1 4.9 44.90
control of brown spot and other leaf spot, applied
insecticide @ Deltamethrin1%+Trizaphos35%@
2 ml /I to control pod borer & stem borer and
Acetamiprid 20% @ 2 ml/L to control white fly.
Variety:  Indira, Seed rate-20 kg/ha, Seed
treatment with Carbendazim 50% @2g/kg
of seed followed by seed inoculation with
Rhizobium culture@20g/kg of seed, Line sowing
spaced at 30cmX10 cm. Weed management
by the application of Pendimethalin @3 I/ha.
Application of PSB @ 5 kg/ha, Micro nutrient
application @12.5 kg/ha. Pest management by
Imidacloprid 17.8 SL@ 125mg/ha &Profeonophos
+Chloropryriphos @ 1l/ha

Variety: PU-31, application of herbicides-
Pendimethalin as pre emergence @ 3l/ha,
micronutrient spray Boron-20 @ 2g/l water in 25
and 45 DAS

Variety : PU-31, Seed treatment- Trichodarma
viridae- 4 g/kg, Soil application- Azotobactor+
PSB@ 200g each, and foliar application of 10 7.0 42.86
micronutrient mixture @ 2 g/l of water and soil
application of boron @ 7.5 kg/ha

Variety: PU-01, application of herbicides
Blackgram Birbhum Pendimethalin as pre emergences @3 I/ha,
(summer) micronutrient spray Boron-20 @2gm/| water at
25 and 45 DAS

Variety: IPM 2-14, Seed treatment with Rhizobium
@ 20 g/ kg of seed followed by Trichoderma @ 4
g/ kg of seed at 7 days interval, Basal application
of Rhizobium @ 0.5 kg/ha , Azotobacter and PSB
@ 4 kg/ ha, Application of Pendimathalin 30 EC
@ 2.0 ml/l as pre-emergence herbicides and
Propaquzalfop @ 2.0 ml/l as post-emergence
herbicides , Application of Boron as micronutrient
@ 2.0 g/l of water at 25, 45-50 DAS, need based
application of insecticide and fungicide

2 Blackgram | Sundargarh-II 6.7 4.8 40.63

Birbhum 10.9 6.2 75.81

Murshidabad
(Addl.)

12.2 7.2 69.44

Greengram

13.4 9.2 44.82
(summer)

Uttar Dinajpur

P
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Sowing of pigeonpea in ridges, Demonstration of mechanical Seed treatment, KVK Keonjhar
KVK Bargarh weeder in pigeonpea, KVK
Bargarh

Line sowing, KVK Sundargarh I Seed Treatment of Pigeonpea, KVK Nayagarh

Field day Nadia KVK Line sowing, KVK Sundargarh Il

herbicides, KVK Boudh
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‘5?3* 8. Extension Activities

Different extension activities under CFLDs included farmers’ trainings, awareness camp, field days,
field visits etc. These activities were organized by 32 KVKs of Odisha, West Bengal and A&N Islands
during the implementation of the project in Kharif and Summer seasons for the benefit of farmers.
During these programmes technical knowledge of improved package of practices generated were
imparted among the farmers for adoption of good agricultural practices. A total 215 extension
activities were organized by the KVKs of these states for 5362 farmers’ during the year.

Table 12: Season wise extension activities undertaken by different KVK on CFLD Pulses

Programmes No. of programmes No. of farmer participated

Kharif

Awareness camp 11 301
Field visit 47 846
Group meeting 9 234
Field day 27 998
Training 58 1628
Diagnostic visit 19 345
Summer

Training 17 527
Field day 14 214
Field visit 13 269
Total 215 5362

Photographs of Extension activities

KVK Boudh KVK Gajapati
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- — | 27
Annual Report 2021-22 L




MRPIFI
ICAR

Cluster Frontline Demonstration on Pulses
I il

Q
ﬁﬁ@ 9. Success Stories

Success Story 1

Name: Shri. Nimala Gopal

Vill: Armada,Block- Ramnaguda,
Dist: Rayagada, Odisha

Pin: 765023

Rayagarh of Odisha is considered as one of the major pulse growing districts with
potentiality to produce a number of pulse crops during kharif. However, prevalence of traditional
practice like broadcasting of seeds, traditional varieties and erratic irrigation schedule hardly produce
the desired yield to satisfy the farmers.

Shri. Nimala Gopal one such farmer was engaged in pulses cultivation for a fairly long period
particularly on pigeonpea but non adoption of improved seed followed by scientific cultivation
practices made him spend more but earn less. The cluster frontline demonstration (CFLD)
conducted in his field by KVK Rayagarh with his consent, however, changed his outlook towards
pigeonpea cultivation during kharif 2021.

Appropriate application of seed treatment chemical (Thiram@ 3g/kg seed), weed control measures
with of pre-emergence weedicide (Pendimethalin @ 2.5 I/ha), IPM measures like application of
Imidacloprid @ 140 ml/ha for control of sucking pest, Profenofos @ 1 |/ha for control of leaf
webber and Pheromone trap with Helilure @ 20 nos./ha and spraying of Azadiractin 0.15% @
1.5 I/ha at 50% flowering followed by Flubendiamide 48SC @ 200ml/ha (2ml/5 | water) at pod
formation stage and Bt @ 1kg/ha (2g/L) at 15 days interval for control of pod borer.

Among the package of practices demonstrated, the variety PGR-176 performed very well as it
was suitable for low rainfall areas where incidence of pest and disease is quite low. The success in
terms of higher yield and economic benefit has not only motivated Shri. Gopal to get him enrolled
for the coming rabi season also along with a good chunk of fellow farmer.

Performance of technology vis-a-vis Local check (Increase in yield and returns)

Used Practice Yield (q/ha) | Gross cost (Rs/ha) | Gross income (Rs/ha) | Netincome (Rs/ha) | BC ratio

Farmer practices 9.7 32000.00 61110.00 29110.00 1.91
Demonstration 15.8 35750.00 99540.00 63790.00 2.78
% Increase 62.9

Note: Potential yield of variety- 20.0 q/ha; District average yield - 13.84 q/ha; State average yield -9.61q/ ha (Source/
year https://dpd.gov.in/Varieties/Pigeonpea%20Varieties.pdf,www. https://eands.dacnet.nic.in/APY; 2020-21)

Photographs:
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Success Story 2

Name: Shri. Kailash Mahato

Vill: Chitra,

P.O. : Anai- Jambad, Block - Para,
Dist: Purulia, West Bengal

Pin: 723155

Success is not always measured in terms of economic gain but also in respect of change in cropping
pattern, cultivation of newer crop and judicious utilization of crop geometry. The story of Shri.
Kailash Mahato, a traditional rice grower in upland depicts the desired changed brought by KVK
Purulia through CFLD programme in pigeonpea during kharif 2021.

Paddy cultivation is discouraged in upland condition as it consumes substantial water, which is
scarce, especially in rainfed. Though Shri. Mahato was continuing with upland paddy cultivation,
his interaction with KVK followed by training influenced him to shift to pigeonpea cultivation under
the guidance of KVK and complete package of practices ( variety LRG-41 with seed rate @20kg/ha,
seed treatment with Trichoderma viride @200gm/ha and Pseudomonas @ 200gm/ha and basal
application of Rhizobium @2kg/ha and PSB @ 2kg/ha,soil test based fertilizer application of 30kg N
and 100 kg P205/ha, basal dose of Zn @25kg/ha, Azadirachtin 3 ml/l as plant protection measures
against infestation of gram pod borer (i.e. Helicoverpa armigera).

Cultivation of pigeonpea in the upland condition has come as rescue to the existing problem of
irrigation for Shri. Mahato. There is an increase of 67 per cent in net income from demonstrated
field against traditional practices.

The variety and technologies demonstrated under CFLD performed better than local varieties
cultivated elsewhere. The fellow farmers and neighboring farmers of villages were motivated with
the yield in the demonstration plot.

Performance of technology vis-a-vis Local check (Increase in yield and returns)

Used Practice Yield (g/ha) | Gross cost (Rs/ha) | Grossincome (Rs/ha) | Netincome (Rs/ha) | BC ratio

Farmer practices 5.45 16900 33100 16200 1.95
Demonstration 10.20 22300 49400 27100 2.21
% Increase 87.15

Note: Potential yield of variety- 20.0 q/ha; District averageyield — 5.45 q/ha; State averageyield-8. 5q/ ha (Source/year
www.https.//angrau.ac.in/downloads/CropVarities/Redgram.pdf;www.https://eands.dacnet.nic.in/APY;2020-21)

Photographs:
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Name: Shri. Pramod Kumar Sahu

Vill: Karmaahal

Block: Kuarmuda

Dist: Sundargarh, Odisha
Pin: 770039

Shri. Sahu is a progressive farmer who has been growing pulses for a long time. He was growing
low-yielding indigenous variety (mala biri) without proper nutrition and pest management. He
cultivated blackgram on an acre of land and earned between Rs. 6000 and 7000 as net profit.

Shri. Sahu participated in the training programme on improved cultivation of blackgram conducted
by the scientist of KVK, Sundargarh. CFLD on improved cultivation of blackgram was conducted at
Shri. Sahu’s field. The demonstration was monitored by KVK Scientists and diagnostic field visits
were done to check the plant health and infestation of pest and diseases.

KVK Sundargarh provided improved black gram variety - Indira with seed treating chemical and
Rhizobium. Line sowing was done following row to plant spacing of 30 cm X 10cm.The spacing
was maintained by thinning of extra plants at 20 DAS.Application of Pendimethylin @3I/ha,basal
application of PSB @ 5 kg/ ha and micronutrient @12.5 kg/ha were applied. Timely application of
need based plant protection chemical was also done.

The improved variety and IPM practices gave better morphological growth like uniform flowering
and pod development. Incidence of insect and diseases was also less due to timely application
of appropriate pesticides. The application of right doses of fertilizers, maximized the net return.
These practices helped Shri. Sahu to harvest a yield of 7.7 g/ha and earned a net profit of more
than Rs. 29000/ ha by selling seeds to nearby markets.

Shri. Sahu persuaded his fellow farmers to adopt improved cultivation technologies like high yielding
varieties, seed treatment, seed inoculation with bio fertilizer, pest and weed management etc.

Performance of technology vis-a-vis Local check (Increase in yield and returns)

UsedPractice Yield (g/ha) | Gross cost (Rs/ha) | Grossincome (Rs/ha) | Netincome (Rs/ha) | BC ratio

Farmer practices 4.8 22600 38400 15800 1.69
Demonstration 7.7 24800 53900 29100 2.17
% Increase 60

Note: Potential yield of variety- 12.0q/ha; District average yield-4.75 q/ha; State average yield- 5.04 q/ha(Source/year
https.//dpd.gov.in/iv)%20Urdbean%20Varieties. pdf;www.https.//eands.dacnet.nic.in/APY;2020-21)

Photographs:
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Name: Shri. Selim Raja

Vill: Mirkamary

P.O. & PS.: Ratua

Block: Ratua-I

Dist: Malda, West Bengal
Pin: 732205

In popularizing new variety of pulse crop, KVK generally identified cluster of land and willing /
acquainted farmers to carry out CFLD . KVK Malda of West Bengal initiated the CFLD programme
through identification of willing farmers followed by training to make them skillful towards
application of improved cultivation practices.

Shri. Selim Raja, a marginal farmer od Malda district went through the mentioned stages before
allowing Malda KVK to conduct CFLD blackgram in his two acre of land. The programme started
with providing improved blackgram variety of PU-31 along with seed treatment chemical,
micronutrients, bio pesticides and herbicides . Regular supervision by the scientist and technical
advise as and when required increase the yield of blackgram to the extent of 49 per cent more
than the local check . Very less incidence of pest and disease due to the use of disease resistant
variety helped further to enhance the yield and quality of blackgram. His produce earned him a
net profit of Rs. 42000/- per ha through selling of seeds in nearby markets.

Shri. Raja became a role model for other farmers in the village and farmers in village came to
knew about scientific cultivation of blackgram. This has created awareness among the farmers of
village and adjacent villages.

Performance of technology vis-a-vis Local check (Increase in yield and returns)

UsedPractice Yield (g/ha) | Gross cost (Rs/ha) | Gross income (Rs/ha)| Netincome (Rs/ha) | BC ratio
Farmer practices 6.65 16473.00 40658.00 24185.00 2.47
Demonstration 13.13 19876.00 62188.00 42312.00 3.12
% Increase 49.33

Note: Potential yield of variety-15q/ha; District average yield -9.25q /ha; State average yield-8.72 q/ha (Source/year
https.//dpd.gov.in/iv)%20Urdbean%20Varieties.pdf;www. https.//eands.dacnet.nic.in/APY;2020-21)

Photographs:
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Name: Smt. Bacha Sabitri

Vill: Kushapada, GP: Kushapada
Block: Digapahandi

Dist: Ganjam, Odisha

Pin: 761012

In Ganjam district paddy is the major crop followed by oilseeds and pulses. Among the pulse
crops greengram and blackgram are extensively grown in the district. However, farmers get less
profit from pulses cultivation due to continuation of traditional method of cultivation avoiding
the improved package of practices. At this juncture KVK, Ganjam -Il takes initiative to introduce
cluster frontline demonstration with basket of technologies and Smt. Sabitri was among the front
runners to participate in this programme.

KVK Ganjam-Il conducted cluster frontline demonstration on greengram with ‘Virat’, a high yielding
variety along with other scientific practices in Kushapada village. Smt. Sabitri after getting sufficient
technical support from KVK, she cultivated greengram in an area of one acre. She was provided with
seeds of Virat variety and other critical inputs. The KVK scientist regularly monitored the CFLD.

Improved seeds (Virat), seed treatment with(Trichoderma viridae) @ 5gm/kg seed, foliar spraying
of N-P-K(19-19-19) @25kg/ha & micro nutrient 25 I/ha for better flowering, spraying of Sulphur
90% @40kg/ha for better growth of root, spraying of Neem Qil @2.5ml/| to prevent the insect &
pest, spraying of Indoxacarb @ 1 ml/ | of water for controlling pod borer and use of pro supper
gunny bag for storage of seeds were the complete package provided to her.

Smt. Bacha Sabitri adopted the improved cultivation practices of greengram and harvested a yield
of 5.1 g/ha and earned a net profit of Rs. 15200 /ha. This has created awareness among the
farmers of village Kushapada and adjacent villages.

Mrs. Sabitri was highly aspirant about developing a farming system model in future from where
she can get a sustainable income round the year. Farmers in village came to knew about scientific
cultivation of greengram and showed their willingness to start cultivation in near future.

Performance of technology vis-a-vis Local check (Increase in yield and returns)

Used Practice Yield (q/ha) | Gross cost (Rs/ha) |Grossincome (Rs/ha)| Netincome (Rs/ha) | BC ratio

Farmer practices 3.6 12900 21600 8700 1.67
Demonstration 5.1 13600 28800 15200 2.11
% Increase in yield 41.6

Note: Potential yield of variety- 10-11q/ha; District average yield 3.6 q/ha; State average yield -4.95q/ha (Source/year
https.//dpd.gov.in/iii)%20Mungbean%20varieties. pdf;www. https.//eands.dacnet.nic.in/APY: 2020-21)

Photographs:
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Name: Shri. Sujay Mondal

Vill: Sabdarnagar
District: Murshidabad, West Bengal
Pin: 742175

Cultivation of greengram was not a new venture to Mr. Sujay Mondal,an
enthusaitic farmer dedicated to improved agriculture. However, non-accessibility of improved
technologies along with quality greengram seeds, he had to continue greengram cultivation with
local and low yielding seeds only following conventional practices.

With the introduction of CFLD program by KVK Murshidabad in his village, Sabdarnagar, he was
the first farmer to approach KVK to get involved in this special demonstration programme. After
attending off-farm training, he was provided with technology package of Trichodarma viridae,
Azotobactor + Phosphorous solubilizing bacteria and Boron. He was also advised to go for line
sowing for cultivation of improved variety IPM 205-7. The entire period of crop cultivation was
monitored by the KVK Scientist to help with out in the case of outbreak of disease and pest.

Constant monitoring and execution of improved practices by Shri. Mondal in his demonstrated
plot fetched him a yield 11 g/ha with net profit of more than Rs. 31000/- per ha. The demonstrated
plot of Shri. Mondal becomes a model farm both for the KVK and the neighboring farmers. A
number of awareness programme along with field day was conducted in the presence of large
number of farmers.

Performance of technology vis-a-vis Local check (Increase in yield and returns)

Used Practice Gross cost (Rs/ Gross income Net income
ha) (Rs/ha) (Rs/ha)
Farmer practices 9 24,500 47700 23200 1.94
Demonstration 11 26,800 58300 31500 2.17
% Increase 22.2

Note: Potential yield of variety- 10-11q/ha; District average yield — 3.6 q/ha; State average yield -4.95q/ha (Source/year
https.//dpd.gov.in/iii)%20Mungbean%20varieties. pdf;www. https.//eands.dacnet.nic.in/APY: 2020-21)

Photographs:
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Name: Shri. Budhan Tudu

Vill: Faridpur

P.O: Sattore

P.S: Bolpur

Dist: Birbhum, West Bengal
Pin: 731236

Shri. Tudu along with several others farmers of his locality had shown keen interest on growing
summer pulses especially blackgram instead of summer paddy. Shri. Tudu led the other fellow
farmers to become the beneficiaries of CFLD programme on summer pulses viz. blackgram
cultivation in their locality.

Shri. Tudu and the group of farmers of Faridpur village, Block:-Bolpur-Sriniketan, District- Birbhum
attended skill development training programmeson “Crop Diversification through introduction of
improved oilseeds and pulses in both rabi and summer seasons”, organized by Rathindra KVK, Palli
Siksha Bhavana, Visva-Bharati, Sriniketan, Birbhum.

The improved package included seeds of PU-01 variety to replace Kali 50, the existing variety.
Application of Pendamethalin herbicide, foliar application of micronutrients (Boron) which was
executed in the field of Shri. Tudu and other farmers. The scientific cultivation of blackgram
produces more than double yield compared to local variety of Kali 50. It was also observed that
foliar spray of Boron play beneficial role to increase the yield.

Selection of PU-01, a variety of shorter duration not only helped the farmers to harvest early but
also number of pod formation was higher (48 in PU-01 and 26 in local variety) that ensured higher
yield and net return.

Performance of technology vis-a-vis Local check (Increase in yield and returns)

Used Practice Yield (q/ha) | Gross cost (Rs/ha) | Gross income (Rs/ha) | Netincome (Rs/ha) | BC ratio

Farmer practices 6.2 16650.00 34100.00 17450.00 2.04
Demonstration 12.75 17700.00 70125.00 52425.00 3.96
% Increase 105

Note: Potential yield of variety- 14 q /ha; District average yield -6.22 q /ha; State average yield -6.61 q /ha(Source/year
https.//dpd.gov.in/iv)%20Urdbean%20Varieties.pdf;www.https.//eands.dacnet.nic.in/APY; 2020-21)

Photographs:
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Name: Shri. Goutam Khatua

P.O.: Madhya Gurguria

Block: Kultali

Dist: South 24 Parganas, West Bengal
Pin: 743338

Greengram cultivation is predominantly carried out with traditional / unscientific method of
cultivation along with local varieties. This has led to low seed replacement rate in South 24
Parganas district of West Bengal, particularly in Kultali block. Shri Goutam Khatua, a progressive
farmer was also following the same traditional until he come in contact with KVK Nimpith and
could know about the improved method of greengram cultivation. He accepted that the low
return from the existing cultivation (Rs. 6000-7000/- per annum) was solely due to traditional
cultivation practices.

After undergoing training on improved pulses cultivation practices, he was selected as one of
the CFLD farmers during summer season. Along with improved seed of Virat (IPM 205-7) other
packages Rhizobium, PSB & KSB , multi micronutrient, plant protection chemicals on need basis
were also made available to him for conducting demonstration in his land. The variety being
tolerant to Yellow Vein Mosaic Virus (YVMV) with more number of pods per plant, least infestation
of disease and pest was recorded followed by better quality of seed like bold as well as green in
colour to help him market with higher price. The variety performed much better against the local
choitimoong in terms of yield (10q/ha against 7.95 g/ha ) with net profit of Rs. 30000/- per ha.

The performance of CFLD on greengram with improved seed and scientific cultivation practices
have attracted many a farmer from his own as well as adjoining villages to cultivate greengram
and other season specific pulse crops. This has ultimately led to faster rate of seed replacement
in the entire block.

Performance of technology vis-a-vis Local check (Increase in yield and returns)

Used Practice Yield (g/ha) | Gross cost (Rs/ha) | Gross income (Rs/ha)| Netincome (Rs/ha) | BC ratio

Farmer practices 7.95 29250.00 48495.00 19245.00 1.65
Demonstration 10.20 30375.00 61200.00 30825.00 2.01
% Increase 28.30 - - - -

Note: Potential yield of variety- 10-11q/ha; District average yield -5.8q/ha; State average yield -7.33 q/ha (Source/year
https.//dpd.gov.in/iii)%20Mungbean%20varieties. pdf;www. https.//eands.dacnet.nic.in/APY:2020-21)

Photographs:

Madhya Gurguria, West Bengal, india
- Haschora Rd, Madhys Gurguris, West Bengal 743383, Indle
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Name: Md. Saifuddin

Vill: Bilashpur, Karandighi
Dist: Uttar Dinajpur, West Bengal
Pin: 733215

Md. Saifuddin a traditional pulse cultivator of Uttar Dinajpur district of West

Bengal had to opt for improved greengram cultivation practices owing to significant decrease of
greengram yield mainly for disease and pest infestation. His earning was reduced to Rs. 10000-
12000/- per ha from traditional practice of broadcasting, non-application of integrated nutrient
management and integrated pest management measures.

His contact with KVK Uttar Dinajpur, however, changed his fortune in terms of yield and net return
from greengram cultivation. The knowledge and skill imparted by the KVK before implementing cluster
frontline demonstration (CFLD)on greengreen , motivated Md. Saifuddin to adopt new technologies
and management practices like seed treatment with chemical, seed inoculants, pre and post emergent
herbicide, micronutrient and improved seed of IPM 2-14.

Improved method of CFLD in greengram enhance the yield to the extent of 14.2 g/ha with a
net return of more than Rs. 33000/- per ha within a single cropping season. Moreover, proper
management practices also prevented the problem of leaf blight and leaf spot that ensured

quality harvest.

Performance of technology vis-a-vis Local check (Increase in yield and returns)

Used Practice Yield (g/ha) | Gross cost (Rs/ha) | Gross income (Rs/ha) | Net income (Rs/ha) BC ratio
Farmer practices 9.26 28800 49450 20650 1.7
Demonstration 14.28 31200 65017 33817 2.1
% Increase 54.21

Note: Potential yield of variety- 11-12 q/ha; District averageyield -7.74q/ha; State averageyield-7.33q/ha(Source/year
www. https.//dpd.gov.in/iii)%20Mungbean%20varieties.pdf;www. https.//eands.dacnet.nic.in/APY:2020-21)

Photographs:
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F. No. CPS 18-2/2021-NFSM (FTS: 97408)
Government of India
Ministry of Agriculure and Farmers Welfare
Department ol Agriculture and Farmers Welfare
(Crops & PHMF Division. NFSM-Cell)
Krishi Bhawan. New Delhi.
Dated: 27"  May. 2022
To.
Assistant Director General (Agri. Extn.)
ICAR., Division of Agriculture Extension
Krishi Anusandhan Bhavan-l.
Pusa. New Delhi-110012

Sub:  Administrative approval for the Project on “Cluster Frontline Demonstrations on Pulses during 20-
22-23" funding under NFSM-regarding,

| am directed convey the approval of the competent authority for the project entitled ~Cluster Frontline
Demeonstrations on Pulses during 2022-23" funding under Centrally Sponsored Scheme of National Food
Security Mission (NFSM) for the financial vear 2022-23 with a total outlav of Rs. 35,61,18,400 (thirty-five
crores sixty-one lakh eighteen thousand four hundred only). Cluster Frontline Demonstration trials project
on new varieties and technology will be done through ICAR. KVKs.
2. The component wise/ATARI/Zone-wise budget approved is as under: -
{Amount in Rs}

Contractual Staft (amount in
Budget for

B Rs.j* : ]
Tl & N n oaf Cluster RIS ”1,0) _Zm"" ('r_‘?:l_n Misc. Total
mp c"_]:; WE  or &t:m" Demon @ . , . _I" PTA (lor 6 Waorkshop ~ mee m;.‘ exp.  amount (in
BRENOLLAE. v SO ey St (dorla month) T amount ., Rs) Rs.)
inha () i month)  month) : Training in Rs)
(inRs.) v Noand )
Noan [ ] Neand )
i 2 3 4 5 6 7 § g 10 1
ATARLZone -1, 6800 495600 300000 600000 .
2 90000 50000 30000 2604560
Ludhiana é {27200 24480000 (1 o (10 GUERTLTH]
! ; 775 95 300000 1740000
ATARL Zane o 10775 oo 493600 300000 1740000 — S0 | | GG | sk
=1L, Jadhpur {431 il in (29
ATARLZone- 4200 1020000 600000 1800000 X _
MIARLEIDE SH120000 2 90000 50000 30000 54719000
1L kanpur {5680 () 2) (3
AT = 2225 G560 3 1] 22 i = =yt =
ATARLZowe- ., | 44010000 123000 30000C 80000 gup0n  s0000 30000 47255600
IV, Patns 1890) (h o (38)
ATARLZonc- 4733 $33400 300000 2040000 . i I
ALARESNS: ] o 35010000 : i 50000 50000 30000 38053400
vV, kolkata i 3R40) i1 {1 1341
ATARIZone- 5 195 300000 3600 o
ATARLZane: .o | 9030 | ey ARS000. VNG $00%0 Su000 50000 30000 15903600
VI, Guwahati (R LR i (1 (6}
ATARE Zorie- 2425 457800 300000 180000 5 - 5
WEABLTONE oy - g730000 " 90000 S0000 30000 9837800
VL Barapani (970) ih 1y [3)
ATARLZone- 7900 S334000 300000 540000 -
70 28440000 900010 50000 30000 29983400
VL Pune {3160} i (1) (%)
: 75 3 3 7
ATAREZone- o0 12475 gy 195600 000001740000 g0, 50000 30000 47615600
I\, Jabalpur (4990) i ih (29)
AFARLZane- . TR0 o, e O2S400 3000000 i600do 90000 50000 30000 2963300
M. Hyderabad (2140 {1 o ()
. 1G5 333 SO000E SR
ATAREZOne o0 3B0 0 oape 200000 BOG000"  eiui Q0000 0000 30000 15583400
X1, Bangalore (1380) {1y (1 [t3]
92375 6098400 3600000 12000000 N
T 641 332550000 9o0000  SS0000 330000 356118400
ot (36950) & (12 (12) (200
* Contractual staff one SR and one data entry operator for cach ATARI and ICAR headquarter.
Comd, 2
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The above project has been approved with the following conditions:

The demonstrations of each pulse crop should be organized in cluster approach (at least 10 ha. in each cluster).
ICAR should provide seed as one of the critical inputs 1o farmers for organization of demonstrations.

The High Yielding Varieties of pulse crops to be included in the demonstrations should not be older than 10
years.

More focus should be given to Pigeonpea and Lentil than other pulses crop.

More focus should be given to organize demonstration on pulses in rice fallow areas in eastern India.

Critical input amounting Rs. 8200/- out of Rs. 9000/~ for Pulses should be provided to beneficiary farmers, Rs,
250/~ for Organization of Field Day. Rs. 150/- for Display board publicity material (posters/pamphlets/leaflets
etc.), Rs. 300/~ for Visit of scientists excluding TA/DA. bul hiring of Taxi/POL etc. and Rs. 100/~ for
Contingencies/typing of results/ minutes etc.

» Chemical fertilizers are not allowed as input under FLD. However, payment of various operations/ services
and inputs (seed, bio-fertilizers, soil ameliorants, micro-nutrients etc.) are allowed. Farmers have to apply
recommended dose of chemical fertilizers to attain potential yield.9

The scientists from KVK will conduct visit to the demonstrations site to resolve problem on spot.

Each KVK will furnish cafeteria of interventions for each crop 10 be undertaken at the demonstration site.

For individual farmer, FL.Ds should not exceed more than (.80 ha.

The qualification and salary of Scnior Research Fellow and Data Entry Operator is admissible as per the
approved norms of the ICAR/University.

One SRF and one Data entry operator is allowed at ICAR. headquarter, New Delhi,

Traveling Allowance and Daily Allowance is admissible as per norms of Govt. of India.

The organization of workshop cum training and group meetings should be organized as per norms of I[CAR.

The list of beneficiary-farmers should be maintained at each ATARI level.

The contribution of individual intervention should also be documented.

KVKs which shall conduct FLDs in 100 ha or more area during both the cropping season of a year is allowed
to hire Pulse Technology Agents (PTAs) for 12 months and KVK which shall conduct FLDs in at least 50 ha
or more area either in Kharif, Rabi and Summer season is allowed PTA for six months.

» All implementing ATARIs should ensure to organize at least 10% of the C-FLDs on bio-fortified variety
of pulses or as per availability of seed in the districts with high burden of mainutrition.

# KVK should ensure to organize at least 10%of the CFLDs in the Aspirational districts identified by this
Department to increase the production, productivity of pulses and income of farmer.

» Under CFLDs full package kit like seed, INM, IPM material should be given to farmers at the time of
sowing.

# Each ﬁVK should try to choose interior areas; farmers have generally been deprived of demonstrations

conducted by extension agencies.

K VK should focus on use of micro-nutrients, soil ameliorants and [PM practices.

Each ATARI designated for a particular zone will prepare a detailed report on the demonstrations of pulses
and a final report will be submitted by Agricultural Extension Division, ICAR, New Delhi.

» Geo-tagging of all CFLDs is compulsory which is to be included by each KVKs during 2022-23.

> In view renewed efforts, ICAR may demonstrate technologies like transplanting and early maturing varieties

of pigeon pea.
f;, The CFLDs in states Viz; West Bengal, Bihar, Odisha and North Eastern Region, LENTIL crop during
Rabi may be given priority over chickpea.

. In view of the general dearth of quality seeds, farmers may be trained in quality seed production,

primary processing and encouraged to use those self-saved seeds.

Y Yy W
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Additional Commissioner (Crops)

Comd.3/-
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Copy to:

16.

. Director General, [CAR, Krishi Bhawan, New Delhi

. Deputy Director General (CS). Krishi Bhawan, New Delhi

. Deputy Director General (Agriculture Extension). ICAR. New Delhi.
. Director, ATARI, Zone-l, Ludhiana. Punjab.

. Director, ATARI, Zone-11, Jodhpur, Rajasthan.

. Director, ATARI, Zone-111, Kanpur, Uttar Pradesh,

. Director, ATARI, Zone-1V, Patna, Bihar,

. Director, ATARIL, Zone-V, Kolkata, West Bengal.

. Director, ATARI, Zone-VI, Guwahati, Assam,

. Director. ATARIL Zone-VIL Umian (Barapani) Meghalaya.
_ Director, ATARI, Zone-VIII, Pune, Maharashtra.

. Director, ATARI, Zone-IX, Jabalpur. Madhya Pradesh.

. Director, ATARI, Zone-X, Hyderabad, Andhra Pradesh

. Director, ATARI. Zone-XI, Bengaluru, Karnataka

. Director of Agriculture. Government of Assam. Arunachal Pradesh, Andhra Pradesh. Bihar, Chhattisgarh.

Gujarat, Haryana, Himachal Pradesh. Jharkhand. J&K. Karnataka, Kerala, Madhya Pradesh, Maharashtra.
Manipur. Mizoram, Meghalaya. Nagaland, Qdisha. Punjab. Rajasthan, Sikkim, Tamil Nadu. Tripura,
Telangana, Uttar Pradesh, Uttarakhand and West Bengal.

Director. Crops Development Directorate, DWD-Gurugram. DJD-Kolkata, DSD-Lucknow, DOD-
Hyderabad, DMD-Jaipur, DPD-Bhopal, DCD-Nagpur and DRD Patna.

Copy also to:-

1. Under Secretary (Finance), DA&FW, Krishi Bhawan. New Delhi.

2. Under Secretary (CA-V), DA&FW, Krishi Bhawan, New Delhi.

3. Sr. PPS to Sccretary (A&FW), Krishi Bhawan, New Delhi.

4, Sr. PPSto Agriculture Commissioner, DAC&FW, Krishi Bhawan, New Delhi.

5. PPStoJS (Crops). DA&FW. Krishi Bhawan, New Delhi.

6. PSto Dy. Secretary (Crops), DA&FW. Krishi Bhawan, New Delhi.

7. PS to Additional Commissioner (Crops), Krishi Bhawan, New Delhi.

8. DC/AC (Crops)/Consultants, NFSM/AD/STA (Crops). Krishi Bhawan, New Delhi.
9. lead Programmer NFSM. to upload in the websiie,

10. Guard file

_ > §]W
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40 4 -
2 Annual Report 2021-22



Cluster Frontline Demonstration on Pulses .

8€'C

oceey

0616

0098¢

SLT

00Ssve

00045

00s¢ce L'vE

9L

veot

VL

8Vl

|e207

0¢

0s

S9JNseaw U0
-04d jue|d paseq pasu yum
siuojiyapwwiniboydl]  Jo
9Se3|aJ pue UoePUIWIO
-3J uauINU Jelo) {SM
9 JUBIINUOIDIW UBSI|IDY
paseq 1s9) |10S ‘ey/1 €@
J3 % 0t ulleyiswipuad
apnIq4ay 2duadiowse-aud
j0 uopeddde “wd Qg X
wd G/ 3upeds ul uimos
aul| ‘paas jo T Jad 8z
©® (weqiyy + uIxogJed)
XeABMA  UYUM  juswieasy
pa3s ‘9/T1-94d : Awuepn

91
-O4d

yseSoaq

T'c

(0[0) 744

0091S

00cve

6'T

0SS0¢

oocer

089¢¢ | 8'SE

S'6

6°Ct

8Tl

14

[e207

0¢

S¢

(4Adeyrazew
pue uileyiawipuad)sapioiq
-J19Yy jo uonedljddywely|
+UIX0QJED YHM juswiealy
pa3S ‘9/T S¥d :Awwuep

9T
94d

ypnog

T

0859¢

00T¢Z6

0¢ss9

8¢'T

006ST

009.S

00LTv 's9

9L’S

S1S°6

TC6

86

e[npuey

0¢

V6

1/lwz®@>305soydou
-aydoudapionsadjosuiAesds
S'v/|lWT@Xyoue|d duow
-10H jo SulAesds 4915 ‘pass
8%/wd0z@34Mnd wniqoz
-IyY YUM juawieasy pass
‘wopEXWI09 - Suimos
aUI‘9/T-9¥d ‘Ayauiep

9T
-Odd

yJedieg

(ey/sy)
uinjal
$S04D

10|d uopessuowaq

10]d Sunsix3 s,4oweq

Su
-1SIX3
SETY)
aseasd

-ul %

(ey/sy)
150D
§S04D

eysIpo

(ey/b) pauteiqo pjaix

aweu
JSEIFIT
(s 49
-waeq)
Sunsix3

22-120¢ S3s|nd f1iby)| J0 pISIA

pajesisuowap ASojouydal

[N E)
-14eA Jo
awep

AN
ay3 jo awen

eaduoasid :aweN dos)

UO UOI30J1SUOW( SUIjjU0.H J91SN|D 4O NSy [Pul [|- 4nxauuy LL

22-1202 Sulinp ses|nd

| 41
~~

Annual Report 2021-22



y

ICAR

A

i

. Cluster Frontline Demonstration on Pulses

0556¢

08¢SS

(ey/sy)
uinjai

004S¢

LT

0cL9t

0¢sor

008¢e¢

'9¢

-1SIX3
1310
aseas

'8

SO'TT

90T

ST

e[npuey
1530

aweu
Aauien

(s 49
-waeq)
Sunsixa

0¢

0S

asdels
Bulamoly 1e uodog % T°0
Jo uopedidde Jejjo4 ‘@8eis
anneladen 18 (6T:6T:6T)
NdN d|gnjos Ja1em  jo
(%¢) Aeuds uejoq’ 1/3z @
dM%E9 G3Z0dUBIN + %CT
wizepuagJe) jo SulAeids
1M wnupsn4 8ulf|oJuod
Jo) ‘ey/sod 01 @ den
Ao1s mo||aA jo uone|jeisul
“1/3%'0 ® 9S % § djeoz
-uag updawewsy Jo uoned
-lidde Jaioq pod |os3u0d
01 uopdaloId 1Ueld ‘Svd
ST-TZ 18 1/|W Z @ 1S %01
JAdeyiazew jo uonedidde
2ouadiawa 3s0d Aq pamo|
-0} 1/|WST ® 23 %0E
uljeylawipuad jo uonedid
-de 2auasiswa-aid 8y /80¢
®@'ds wniqoziyy yum usw
-1ea43 pass ‘ey 4ad By T Jo
91eJ Pass ‘S-oyg : Alauep

pajesisuowap ASojouydal

S-54d

A
-14eA JOo
awep

nedeleg

AN
ay3 jo awen

Annual Report 2021-22




Cluster Frontline Demonstration on Pulses .

T¢C

006vv

00vS8

(ey/sy)
uinjai

005S0v

6T

00¢ve

oovTL

00c¢LE

9'6T

-1SIX3
1310

oseald

ot

ca

60T

S'ET

¢S-941 (V14 S¢

aweu
Aauien

(s 49
-waeq)
Sunsixa

‘28e1s
Buamoyy Sulinp Jaioq pod
9lew jo Suiddesy ssew Joj
ey Jod zT® desy suowo
-1ayd jJo uone|jeisuj-uon
-e1s9jul JaJoq pod |0J3u0d
01 (101/ WSy @) 2S%S
9jeozuag ugoswWeww3
pue(10T/|lWwy®)  aplwe
-lpuaqgn|4 jo uopedidde
91eusa}|y ‘uopeindod duy:
/piyde josquod 01 pudiwe
-192V pue ey /15T @%E 0
upyoeusipezy jo Sulhesds
43qQaMm Jea| |0J3u0d 0} ey
/1T® uuyldwiadAd+ousy
-04d jo uopeo|ddy ‘uonen
-dod paam jos3u0d 03 SyQ
S ™3 Sva ST Joye Suipaam
puey omy Agq pamojjo}
ey Jad 0T @ JAdeyidAz
-ew| 9pIgqay  ddudld
-Jawa 1504 jo uopeodyd
-dy ‘wop9xwdsy Supeds
Yum pass Jo Suimos aury
75941 : Ayarien

pajesisuowap ASojouydal

CS-9Y1

A
-14eA JOo
awep

Ipueyejey

AN
ay3 jo awen

Annual Report 2021-22



. Cluster Frontline Demonstration on Pulses

ICAR

[4vx4

0818¢

0vSSS

(ey/sy)
uinjai

09€L¢

V8’1

0STO0C

0081V

059¢c

S0¢

Sui
-1SIXd
1310
aseasn

-ul %

€L

88

S,

ot

|e207

aweu
Aauien

(s 49
-waeq)
Sunsixa

0T

14

aJoq pod Sulj|joJju0d Joy
ey/1 g0 gJedexopu| jo 3ul
-Aeads -a8e3s uoneniul pod
1e uonedLul auQ sAep Qg 491
-Je puodas e pue Syq 0S e
auo Suipsam puey [enuew
oMl ‘S¥Q09 pue Svaog ie
uonesado Sutvoy om]uaioq
pod Buljjonuod Joj ey/]
S0 gJedexopu| jo SuiAesds
‘a8e3s uoneniul pod 1e uon
-e8ull auQ ‘shkep Qg Jaye
puodas e pue Syg 0S e
auo Suipsam puey [enuew
OM1 ‘SYao9 pue Svaog ie
uonesado Suieoyomyuaioq
pod 8uijjosuod Joj 7/ |wig
pudiweny + %S yT gued
-Ixopu] Jo SulAesds ‘ey/s @
pJe20YdLI} JO SB[ ‘SMOJ
OM] UdaM1aq passalp dor
(830T) N 1591 ‘sheasz 49y
e ‘0 30T ‘S0Td Doy
‘N 30z @ Suimos jo awn
9yl 1B paIss ayl mojaq
paldde siazijuuay Jo uoned
-||dde |eseg ‘(spass jo 8y
Jad wspz) a4nmynd wniqoz
-4y yum uopendoul pass
‘spaas Jo 3/wdz @ semod
XeABMA  UYUM  Juswieals)
paas ‘wasyX09 jo Suieds
Ul spaas jo Suimos aur]
9LT-94d -JeA

pajesisuowap ASojouydal

9T
-Odd

A
-14eA JOo
awep

Jeyluoayl

AN
ays jo sawep

Annual Report 2021-22




Cluster Frontline Demonstration on Pulses .

ICAR

TT'C

86€6V

006€6

c0shy

SL'T

VSLET

Sevss

T/9T€E

T'LE

€T'6

¢seT

86'6

LO'ST

e[npuey

0T

S¢

J91eM O
/W3y 0@ 9S %S dieozusg
updswew3 jo uopedid
-de 4ai1em Jo |/w3z@dM
%E9 QIZOJUBIN +%CT Wiz
-epuaqJe) jo uopedidde
‘491eM JO |/|WS 0@ IS 0T
pudojaelyl jo uonedidde
Jauonipuod |10S se sn|d
alwdAz jo uonedidde
leseg ‘paas Jo 8y/wsg
© Q9zZOdUBlN + wizul
-puagie) yum juswiesasy
pass ‘ 9/T 9Y¥d Awuep

9T
S4d

yJeSeAen

€¢

00¢8Y

00¢s8

(ey/sy)
uinjai

000LE

8T

006S¢

00¢8s

ooece

ai4

Sui
-1SIXd
1310

oseald

-u1 %

L'6

(a4

S'L

6'81

18390 PI3IA

eysy

aweu
Aauien

(s 49
-waeq)
Sunsixa

0¢

S¢

pissel pue
piyde ay1| 31sad Suppans Joy
J91EM JO T/|wz wxoylaw
-o1y} jo uonedidde ‘“4aioq
pod jo juswadeuew Joj
Ja1em jo 10T/wsy®@ a1e
-0zZUSg updAWewW3 uoned
-lidde ‘aseasip ysiq pue
j0ds je9| jo jusawadeuew
Jorem jo /8¢ ® azod
-ueA+ wizipueque) Aeids
Jeyjoy ‘Buipaam puey 3s| Aq
pamojjo}  |Iydwipuadad
-uaBsowa aud  Suipsam
puey |enuew 1s| §az0d
-UBN + wizipueqgie) Yum
Juswalea] pass 7S-OY1l

pajesisuowap ASojouyday | -1iea jo

¢S-9Y1

ndeuoy

AN
9Y3 jJo sweN

N\

| 45
~~

Annual Report 2021-22



Tce

00TL¢C

oover

0ogce

S6'T

00791

0oTeE

00691

S'C6

€9

ot

6

JET)
-eyIysaq

0T

6¢

‘aPLINA DWIIPO
-Y314] W3  yum juswieas
paas-(wnpn wnlpsn4)
HIM I/ |w € unydesipezy-(o
-196/wippdIan00)aH) 19
-10q pod weJn :uoIa04d
eld ‘ey/sse@ uz -ud
-14InuosdIW Jo uonedlddy
‘ey/s0ed 8% 00T pue N
o€ -49z111494 Jo uonedd
-dv ‘ey/iz @ 9Sd pue ‘ey
/M@ wniqoziyy 1ia4019
‘ey/wsooz ® Spuowop
-nasq pue ey/w3p0c@ap
-LINDWIBPYILI] -juaw
-jeall  pass  ‘ey/ocd@
918l PaaS‘TH-OY] : Alalepn

Tr-941

elning

1Ce

00019

0098TT

00948

S6'T

00S0¢€

00¢v9

00sv€

0°0L

SLTT

T

ST

0zt
-Svdn

0T

T€

4Sd ‘wniqoziyy ‘ipriin ow
-I3POYILIL YIM JUSWIEDI}
pa935‘€988-ddI :Ayarien

€988
-d2I

weudieyr

|eSu

29 1S9

9LE6E

69T8L

T89LE

ozvee

8¢0vS

0°6TLOE

9'LE

S9°8

LLTT

08'6

EL'ET

0sT

1423

[e301-qns

6S°C

09899

019¢6

0S/S€

16'T

0T16C

0TT19

000¢c€e

S'6v

ST

€€l

891

(ejnpuey
epegq)
18207

0T

S¢

Jaloq
pod Jo |041u0d 40} ey/'sou
0z ©® andy  yum desy
auouOWOoJ3YJpueRIDqgIM
Jes| Jo |043u0d Joj ey/ 1T @
sojoudjoid ‘1sad Suppdns
40 |0J3u00 Joj ey/|w OYT @
pridojaepiwi jo uonedijdde
Agq juswaSeuel\ 31sad pa
-1eJ891u] ‘ey/15°Z @ uljeys
-aWIpuad apIdIpaam 3duad
-J9we-a4d jo uopedidde
uopeisaul  paam  Aneay
10 |0J1U0D J04 "paas B3y/3¢
© WeJY] Yyum juswiealy
pa3s ‘9/T Sud : Awuepn

9T
S4d

epe3edey

Annual Report 2021-22

. Cluster Frontline Demonstration on Pulses

Sui aweu
A”_:\um%_g .um_vmw Aauien (e4) (3E) A
19n0 (s 49 4 -wuey | pajesisuowap ASojouyday | -1eA jo AN
« ealy a3y} jo awen
asealn -wuey) Jo oN awep
-u1 % Sunsix3

(ey/b) paureiqo pjaIA




Cluster Frontline Demonstration on Pulses .

1s9d 103su]
10J3U0d 01 %P |uoidy +
%Y pldiweiady jo uoyn
-edljdde pue 1ys3iq jes|

|el919eq [043U0D 01 dM I-T
SS'T | 00EPT | 00EOY | 0009C | €E¥'T | 00C6 | 00COE | 000TC | S'PE (474 §9'S | €9 9 18307 0T SC PADL B CHERELE Pn Jeyluoay

-01yL jo uonesijdde ‘Spid yaqe| .

-lpeam JAdeyiazew| jo -leA

uonedidde 9ousdisw

150d  ‘wniqoziyy yum

uone|naoul Po9S‘T-T

-pin ygejen  :Aswuep

eysipo

(ey
/sy)
uinlal
SS0ID)

10|d uopensuowaq

(ey
/s¥)
uinlal
SS0UD)

10]d Sunsix3 s,sowuey

aseald
-ut %

/b) pauteiqo p|aIA

aweu
Aauen

(s, 4owaey)
Sunsix3

pajesls
-uowsap ASojouydal

Ao
-en Jo
aweN

wesdyoe|g :awepN dos)

€T'e

88LIV

TSL6L

LOVLE

L8'T

reST

TECwS

9L06C

LT'EY

0’6

6°CT

€11

Svi

08T

(337

elol

6T°C

(101447

€EET8

€ETLE

86'T

L9¢LT

EEVYS

€EVLT

(4174

v'6

et

9T'TT

€S'ET

0€

S6

|elol-qns

e

00SvY

00092

(ey/sy)
uinjai

00STE

€T'C

00TS€

00099

0060€

ER44

Sui
-1SIXd
1310
aseal

-u1 %

S'ST

1A

9'€T

ST

(ey/b) paureiqo pjaIA

[e2017

aweu
Aauien

(s 49
-waeq)
Sunsixa

0T

S€

ey/8y g/ uoneodidde
|los pue Ja1em jo /87 @9
jo uonedjdde Jejoj pue
yoea 8007 @9Sd + 4103009
-0j0zy -uopedidde 105 ‘8
/3y -apbpuinbwppoyLI|
-Juswieasy paas ‘Suimos
auim  ‘ lwxe] : Ayauepn

pajesisuowap ASojouydal

jwxe

[N E)
-14eA JOo
awep

1yoed

-1es(|ppv)
peqepiysiniy

AN /= \
ays jo awen ANV

AN
9Y3 jJo sweN

Annual Report 2021-22



‘Al4 dUYMm |o13u0d
017/|w ¢ ® %0¢ pudiwe
-}90y pue JaJoq WS
g Jaloq pod |0Jiu0d 0}
1/ lw Z @%Sesoydezii)
-+%Tullylswel2a@ap
-poasul paljddeodsyes| | $0-€0 ande3
19Y30 pue jods umolq jo ny -ueleqeN
|013u0d Joj i/ W S'T®
%€9(dZ0oUBW+%TT
wizepuagJed api8un4
paidde‘agels Suua
-mo|}-a4d 1e 2duo /|jwg
© SIUBINU-0LOIW BjNW
J0 padeids .eijoq‘ey/3y
0%:05:ST MdN 19
-Zl|4e4 Jo °sop  v44l1S
(wo>  o1X0€) SBuimos
aun‘vo-€0 NY  :AaLiep

|e20]

LS'T | 0086Y | 00ZS8 | 00TEE | 66°T | 00€6Z | 0088S | 00567 | 6vv | 6% | T2 | 99 | v’z | @euw-ud | oz | o0
-sipu|

(ey (ey (ey
/s¥) /sd) | /s¥) Sunsie
uinjal uiniay | uinyas 1910 K1auen pajens S

ssoi9 1°N sso.o aseasd (s, 4oweq) -uowsap ASojouydsy ay3 jo saweN
-uly% Sunsix3

. Cluster Frontline Demonstration on Pulses

10|d uonessuowaq 10]d Sunsix3 s,4owey

Annual Report 2021-22




ey/3
OVT ® 1S %8'LT pldo|d
-eplw| SulAeuds pue ey
/'sou oz @ desy Aydns
MO|[9A P3zI|n SNJIA 2|
-BSOW MO||9A |043U0D 0}
sainseaw pajesdaju| ue|
-[1d133e) 0d2eqOl jO |04}
-uod J0j J31eM JO /|wg
©® soydouajoid pue
1sad Bupppns jo |0Ju0d a
1oy ey/3 ST @ dS%0T | -€0-NY
pldiwelady SuiAeuds
(BT T @ 23 %S IAY13
jojojezinp) uonedijdde
apppaam  2duadiawa
150d ‘(ey/3y QT uoiog
pue ey/s8y ¢T posuz ‘ey
/8% 0T:07:02® N:d:N)
NI ‘pad3s jo 8%/80¢
@uwnjqoziyy Iuawiealy
paas ‘yT-€0-NY :A1dLiep

Cluster Frontline Demonstration on Pulses .

60°C | 0¥9SC | OvT6Y | 00SEC | 8L'T | 090LT | 0906€ | 000CC | 8'SC 9 8L Ve '8 18207 0T S¢ epesedey

(ey
/s¥) Sunsie
uinial uiniay | uinal J9N0 Aauen pajens NN
ssoio aseasd (s, 4oweq) -uowsap ASojouydsy ay3 jo saweN
-uly% Sunsix3

ICAR

10|d uonessuowaq 10]d Sunsix3 s,4owey

| 49
N

N\

Annual Report 2021-22



Cluster Frontline Demonstration on Pulses

LS'T

000¢¢

0009¢€

000¥T

ST

0000¢

0000¢€

0000T

9€l

1L

ST

0T

ST

ee|ns

0T

S9

uiyaelip
-ezy JOo asn ‘Us1em jo
1/lwW ST @ Xiw jusly
-nuo.dIA Jo uonedljdde
Jeljoj ‘paas B4/ @
%0G g9Z0dUBIA pue %09
wizepuagJed YHum jusw
-jeasy pass (Te-Nd 03
60T NIM elens wouly)
Aouiep Jo juswade|day

T€-Nd

einjueg

|eSuag 1sam

S0'¢

SESLT

098vS

0S49¢

oLt

017991

STvov

SLLET

8'S€

S¢0°'S

€8'9

87’9

€€°L

0s

14

[e103 qng

8’1

00v0¢

008vY

(ey
/s4)
uiniaa
$S049

[0[0) 4724

67’1

000TT

(ey
/s¥)
uiniay
18N

009¢€

(ey
/s4)
uinjaa
$S049

009¢¢

10]d Sunsix3 s,4owey

9'0v

J9n0
asean

-ul %

8Y

SL9

8's

L'l

9 eleN

aweu
Aauen
(s, 4owaey)
Sunsix3

0T

8T

ey/1T @ oJojyd+soyd
-ouodjoidg  ey/3wset
@15 8'LT pudopepiuw|
Aq juswaSeuew 31sad°ey
/3 §'TI®@ uopedidde
usLINU OMIN © ey/Sy
S ® 95d jo uonedijddy
‘ey/1€E®  ausjhyawip
-uad jo uopedidde ayy
Aq juswaSeuew paap
‘wd QTX0E e padeds
Suimos aur] ‘paas jo By
/807 ®@34n3ndwniqoz
-ly4  yum  uonpejnooul
paas Aq pamojjo} pass
J0 84/8t® %05 wizep
-uagJed yum jusawiealy
paas ‘ey/Sjog-a1ed
paas ‘esipu]  :Aldlep

pajesss
-uowsap ASojouydsy

ealpu|

II-yJe3
-lepuns

AN
3y jo aweN

Annual Report 2021-22




Cluster Frontline Demonstration on Pulses .

6T

9rsce

96691

(01444

LS'T

00LET

00S.E

008¢e¢

€'9¢ 8S°L

689

188

[e207

0¢

69

‘Svas-tieey
/e 8% 6L°0 ® 23 %0€
uljeydwipusd jo uon
-eoj|dde souadiswas-aid
28e1s Suippod 1e Jaiem
40 7 42d |W 0C-ST @
231 %S uuyRwiadAy
+ %0SG sojuAdoiolyd
jo uopedjdde paseq
paaN4aiog pod jo |on}
-uod 3y} Joj 1%esIx3
|ouIdy pads wWasN %S
j0 Sulhesds‘azis pod
uopewsoy pod sanoud
-w Suimos Jaye shep
GG pue Oy 18 @ Jalem
40 7/w3 S0 @ VLa3 duiz
3 Jalem 4o 1/wsd ¢-T @
90¢ uoJog jo Aeids Jey|
-0} OM] ‘paas 8y Jad w3
S ® wniqoziyy:yusaw
-1e341p33S‘UOIIIPUOD
|I0S 3y} Wie|da4 03 awl|
|leanynouse  jo uoued
-jddy ‘T€ Nd :A1vuep

TeENd

unsied|er

[4oN4

00T8T

006S¢€

008LT

€'l

00vL

00€ve

00691

08¢ 99 Sv'8

€L

9'6

|20

114

0s

Suimos aul| 4az|
-|uJaj-0lq ‘uolog ‘eie|ns

ele|ns

andfeuiq 'a

60°C

8CT1E

8EV6S

0T€8C

91

60TST

LTeoy

8T1S¢

L'6€ 79’6

617’6

616

|e207

0¢

0€

jJuswadeuew us
-L3INu pajetdaiul + Te-Nd

T€-Nd

JeYaqya00)

1A

STS9v

0059

(ey
/sd)
uinjal
$S04D

G/88T

10|d uoyesisuowaqg

L0°C

SLT6T

(ey
/s4)
uiniey
1N

oozLe

(ey
/sd)
uinjal
SS0UD)

ST6LT

j0[d Bunsix3 s,sowieq

8'SL 9 60T

Sunsixa | (ey/b)
Jan0
aseald

L'8

(]

SO0'€T

/b) pauteiqo pjaiA

0s-11ex

sweu
Aauen

(s,49wae4)
Sunsix3

0¢

€L

Sva S pue §¢
ul Ja1em /8¢ @ 0oz-uol
-0g Aeids jua1INUOIDIN
‘eY/1E @ 9douadPWd
aid se ujeyRwWIpUSd
sappIgqJeH Jo  uoued
-idde  ‘Te-nd  :Aduep

pajens
-uowap ASojouydal

Te-Nd

wnyg.ig

AN
ayj Jo swen

Annual Report 2021-22



ey/ie 805, @
uljeylswipusd aplqiay
2ouadiowa aud jo uon
-eoljddy  ‘@8eis Suninuy
pue a8e31s yimos3 annoe
18 9plojydAxQ Jaddo)
apiduny jo uonedidde
(014 9/ | ‘@8e3s yuawdojanap pod | eie|ns
pue Suuamoly 1e 7/jwg’T
® soyduAdiolyy pue
pudiojyoepiw|  apiu
-09su| jo uoped|ddy
‘ey/8y ST @ wniqoz
-YY  YuM  juswiealy
pasas ‘elens:  A1alep
‘T€-Nd-A19 peqep

€8°C | TO8TY | 9/9v9 | S/8CC | ¢6'T | 0086T | 0OVTY | 009TC | ¢C'9S 6 90'vT | LECT | SL'ST oc 9 JUEA JO UOWINPOLY] Te-Nd ysInpy

98'T | S0S9C | 0V¥99S | 00SOE | T9°'T | 08€EST | 088V | OOTOE | O'ST ot S'TT | €01 | L'CT (114 oct |e103 gns

Jdd

‘pIoE DIAINY pue JWNH | €¥-20
‘4azi|a)-01g ‘Quswiealy | -ndl
pa3s ‘ #-z0-NdI :A1dLiep elpeN
Jdd

‘pIoE JIAIN{ pue djwnH
49z1|0494-01g ‘QUsWied]}
paas  ‘Te-Nd :Awduep
jJuswase

-Uel\ 3SeasIg pue JudwW
-a8eue|y 109su| ‘ Aeads
waunuolI  + Aeuds
gSd ¢ juswieasy |los ‘
JuawWieaJl aunynd wniq
-0zIyY YHUM juswieas
paas  ‘  Te-nd:AdLep

epeJes
‘1e207

seuedied

€'C | S0vvE | S0609 | 00S9¢C | T9'T | OVEVT | OVBLE | 00SEC | C'9¢ 889 | LE6 | CEY | S6°0T 2 YaoN

6'T | 0S€LC | OCT/LS | 00S0€ | 9T | 08EBT | 08¥8Y | 00TOE | O°ST (0 STT | ¥OT | 9°CT epeJes 0T S9

8'T | 0995¢ | 09195 | 00S0€ | 9'T | 08EBT | 08¥8Y | 00TOE | O°ST (09 S'IT | ¢0T | 8¢T epeles 0T SS Te-Nd

€T°€ | 964T¥ | LOST9 | TTL6T | €'C | TTLOC | TO69€ | 06T9T 189 S99 | 8T'TT | 87’8 | ET'ET | IEIB)SeIN 0€ SL Te-nd EpleN

. Cluster Frontline Demonstration on Pulses

(ey
/s¥) aweu o
uinjal uiniay | uinal 19n0 Aduen (ey) -wuiey paiens AN
ssoio aseasd (s 4owuey) | easy -uowsap ASojouydsy ay3 jo saweN
-uly% Sunsix3 L]
10]d Sunsix3 s,4owey

Annual Report 2021-22




Cluster Frontline Demonstration on Pulses .

9€'¢

0r9S€

SS6T9

0L19¢C

v6'T

vee9l

88rEE

v9¢LT

9'SL S6°'S

S0t

veort

SY'TT

1yseq 0T 143

SNUIA
21BSOW MO[|3A T/|W € U}
-yoeuipezy :(bnbiqoon

-2up1ds) Je|jidia1ed Aley
Jeylg :uondLloid ue|d
‘ey/Gz@ uz -uslINu
-0MIA  J0 uoped|ddy
‘ey/S0ed 8% 00T pue N
30g jo uopeddde ua
-ZIlnJad ‘ey/sz @ 9Sd
pue ‘ey/3z® wniqoz
-1yy "u3j01g ‘ey/ws00T
© Spbuowopnasq pue
ey/wsooc® - aplinbw
-13pYoli] -juswieasy
paasey/aNse@ el
poas ‘Te-Nd Ayauiep

Te-Nd

eljnind

80'C

oovee

(ey
/s4)
uinial
$S04D

00¢TT

j0|d uogesnsuowaqg

91

0099

00TLT

uin3ay | uinyaa

00S0T

10]d Sunsix3 s,4owey

0Lt ST'E

Sunsixa | (ey/b)
1910

aseasd
-ut %

00'v

S9'€

SEv

/b) pauteiqo pja!

18307 0T Vit

aweu
Aoduen

(s, 4owaey)
Sunsix3

19z1|1134-019°IN
-NI‘Ddd‘Iuawiealipaas

paiesis
-uowap ASojouydap

€v-¢0
-Ndl

andiu
-IP3N eqdnd

AN
ay3 jo aweN

Annual Report 2021-22



Cluster Frontline Demonstration on Pulses

Tt

El4734

LTSvs

<08VT | LL'T | LTBIT | LO6BE

080¢¢

v'LE

0T'9

8€'8

veE'L

8C°6

08¢

901

|eloL

SCe

(00433

00009

0099¢ | 8'T | 0006T | 00SCY

00S€¢

6'¢y

(09

T

|e207

0T

S€

ey/8y gL
® uoJoq jo uonedidde
|los pue Jaiem Jo1/Sz @
Q2JNIXIW  JUBLIINUOIDIW
Jo uopedijdde Jeijo) pue
‘Yoea 3007 @9Sd + 10}
-oeqojozy -uopedijdde
loS  ‘3%/8y -appLiADW
-IDpoYoL  -Judwieas
pass ‘Te-nd : AiaLiep

Te-Nd

1yoesies
(IPPV)
peqep
-lysinip

8€'C

009Tv

00LTL

(ey
/s4)
uiniaa
$S049

00TO0€ | £LO'C | 0S90€ | 0S5C6S

(ey (ey
/s¥) | /s¥)
uinlay | uanial
19N $S049

0098¢

10]d Sunsix3 s,4owey

0'Te

J9n0
asean

-ul %

6L

99’6

19'8

1501

|e207

aweu
Aauen
(s, 4owaey)
Sunsix3

0¢

114"

jJuswase
-uew 1sad J0j uUoLEWIO)
pod Suunp J/jw ST ©
UNIXIW uylPwIdAd +
soyduiAdojoys pue sya
ST 18 7/|wg'z ® soydu
-Adouojyo jo uoped)ddy
 Sva S8-SL pue 0S-Sy
‘Sz 18 Jarem yo /3 0T
@© 3jUsIINUOJIDIW SE uoJ
-0q jo uopedlddy ‘sAep
0¢-ST Joye soaphlgsay
2ouasiswa-1sod se J/jw
0'Z @ dojjezinbedoud jo
uonedl|ddy ‘aude /3y ¢
@ €Sd pue wnjjudsozy
4310pgo30zy | J9ZIL}
-19)-01q jo uopedjdde
Jlos  ‘lensaul shep / 1e
pa9s Jo 3 /8y @ pbuwiap
-oyoti] Agq pamoj|o} pass
40 8% /80T @ wniqoziyy
YUM Juawieas} pass
‘ poss  jJo  Auen
plo jo juswadeday

pajesss
-uowsap ASojouydsy

374
-¢-ndl’
Te-Nd

andf
-euiqg Jenn

AN
3y jo aweN

Annual Report 2021-22




Cluster Frontline Demonstration on Pulses .

T'¢

00¢sT

0088¢

009€T

(9T

0048 | 009T¢

006¢CT

€'ee 9t

8V

|e207]

(0

S¢

Spaas jo ade
-103s Jo4 8eq Auung uaddns oud
40 3sn 3 swsa|qoid Jai10q pod
Suljjosu0d Joj Ja1em Jo 7 /|w
T ® qJedexopu| jo SuiAeuds
‘s309sUl Jay3o gspissel Jo 043
-Uuod Joj /W @ unylsw.ad
-Ay+soydouajoid jo SuiAeids
‘3sad 13 309sul 3y} juanaud 03
1/lWS'Z® 10 WadN jo Bul
-Aeads 1004 Jo ymous Japeq
o) ey/soy® %06 4Inydins
40 BuiAesds ‘S8upamoly Janaq
Joj BY/1GZ ULLINU 0DIW 1B
eY/3Sz®  (6T-6T-6T)M-d-N
J0 SulAesds Jeijo4 ‘ pass By
/WSS @abplIA DWIaPOYILI]-
1uawWieal] pass ‘edip :AleLiep

II-wefl

LI ueo

9T

00LLT

00691

00¢0t

Vel

0S¥6 | 00TLE

0S9/¢

ST LS

L9

LS

S'L

Soowureyr

0T

S¢

soene 1sad
Supppns |osu0d /W 0@
pudopepiw| jo uopedddy
ey/15°z uljeyiswipuad) sapid
-1043y jo uonediddy ‘wesiyy
+UIXOQJED UMM  judwiealy
pass ‘T1-20-NdI:A1a1ieA

¥1-¢0

no
Wl ypnog

(ey
/s4)
uinjau
$S04D

j0|d uogesnsuowaqg

(ey
/s4)
uinjau
$S049

10|d Sunsix3 s,sowueq

Sur
-1S1Xd
SETY)
aseasd
-ut %

(ey/b)
PIRIA
Sui
-1s1x3

eysipo

(eu/b)
pauleiqo piaIA

aweu
JSETFIT

(s, 4owaey)
Sunsixg

pajesisuowap ASojouydal

weas uaaio :awepN dos)

JSE)
-l4en Jo
aweN

AN /Y3
J0 dweN

Annual Report 2021-22



Cluster Frontline Demonstration on Pulses
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