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Preface

The Farmer FIRST Programme (FFP) entitled
“Enhancing crop productivity and livelihood security
through improved technological interventions in Jabalpur
district of Madhya Pradesh” was implemented by ICAR-
Directorate of Weed Research, Jabalpur during 2017-18 to
2023-24 in two villages of Panagar block, Jabalpur district,
with the main objectives of enhancing crop productivity,
improving profitability, promoting sustainable use of
resources, and strengthening livelihood security of farming
households through need-based technological interventions.

Both villages were dominated by small and
marginal farmers, with major crops including rice, wheat,
lentil, and chickpea. About 90% of the cultivated area was
irrigated, and nearly 79% of the land followed a double-
cropping system. However, weeds posed a serious constraint
to crop production, and burning of crop residues was a
common practice. Before the inception of the project, lands
were largely left fallow during the summer (Pre-kharif) season,
and farmers primarily depended on traditional agricultural
practices.

During the course of implementation, interventions
were introduced in crop production, natural resource
management, horticulture, livestock, and enterprise-based
modules. The adoption of improved varieties, efficient weed
management practices, backyard vegetable cultivation,
residue utilization, capacity building programmes, and
farmer-scientist interactions brought visible improvements in
crop performance, resource use efficiency, and overall
livelihood of the farmers. These efforts resulted in substantial
yield gains, with rice productivity increasing by 11-19.3%,
wheat by 19%, and summer pulses by 14-42% over farmers'
practice. Cropping system productivity, in terms of rice
equivalent yield improved from 8.68-13.00 t/ha (farmers'
practice) to 11.99-17.04 t/ha (under intervention) in Barauda,
and from 8.71-13.47 t/ha (farmers' practice) to 11.77-16.85
t/ha (underintervention) in Umariya Choubey villages.

Economically, the interventions delivered
impressive results. Average net returns of the cropping system
increased from about %1.05-1.07 lakh/ha under farmers'
practice to nearly 31.80 lakh/ha under intervention in both the
villages, with benefit-cost ratios improving from ~2.0 to ~3.0.
Summer fallow lands were successfully revived up to 98% in
both the villages. The project thus made a significant
contribution to the promotion of sustainable farming practices
and better income opportunities for rural communities.

The Director, ICAR-DWR, Jabalpur placed on
record appreciation for the sincere efforts and contributions of
the Principal Investigator, Co-PIs and all members of the
Farmer FIRST Project team in achieving the desired outcomes
and delivering meaningful impactat the grassrootslevel.

— .
Place: Jabalpur (J.S.Mishra)
Data: 16-10-2025 Director
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Agriculture remains the backbone of India's
livelihood security, with over half of the population
directly or indirectly dependent on it, particularly in
rural areas. In Madhya Pradesh, around 15.2 million
hectares are under cultivation, yet a significant portion
remains underutilized as current or other fallow lands due
to resource constraints, limited technical know-how, and
poor weed management, which alone can cause up to 37%
yield loss. To overcome these challenges, the Farmer
FIRST Programme (FFP) was launched on 1st February
2017 in Barauda and Umariya Choubey villages of
Panagar block, Jabalpur district, introducing integrated crop
managementinterventionsin greengram, riceand wheat.

Both villages were dominated by small and
marginal farmers, with major crops including rice, wheat,
lentil, and chickpea. About 90% of the cultivated area was
irrigated, and nearly 79% of the land followed a double-
cropping system. However, weeds posed a serious
constraint to crop production, and burning of crop
residues was a common practice. Before the inception of
the project, lands were largely left fallow during the
summer (Pre-kharif) season. Farmers were primarily
dependent on traditional agricultural practices.

The programme promoted high-yielding
varieties, seed replacement, high potency broad-
spectrum herbicides, and critical inputs for wheat to
overcome stagnated yields caused by heavy weed
infestation and outdated practices. For rice, the focus was
on hybrid cultivation with improved weed control to
replace long-duration traditional varieties like 'Kranti,'
which delayed wheat sowing and reduced system
productivity. In greengram, the initiative aimed to
revive underutilized lands after wheat harvest by
providing technical guidance and timely inputs to
farmers. This article presents the combined impact of
these interventions on cropping system productivity
and farm economics in the adopted villages.

1. Greengram (2017-18 to 2023-24)

Before adoption of Farmer FIRST Programme,
farmers in these villages were mainly dependent on
traditional agriculture and that resulted in low yields
and loss of resources. Appraisal of these adopted villages
after inception of Farmer FIRST Programme led to
develop the strategies for revival of underutilised lands
after wheat harvest. Improving managerial skill of the
farmers on modern technologies of integrated
management of greengram and blackgram cultivation

was the important activity to justify the rationality of
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39T ed 3nfefes fAeasaor:

ThIhd B Uaele ddboiichl ol 3(Uailel &, vidl fab
I TG dl dIat dhd 37afel o 2197 ufaeierds fasea &bl A,
CTEGIfaTd vid 3dedh ol 39T, 3fAd AT A 3dedh o dat
adtes & YT 3f1E Iooid HeUddIe Uaele YoTt, fasdraii dt
qeuernTd fafeal ot et & T 3fie 3g¢ bl IuA & 1.75
fordces/garede (14%) & 3.12 fadces /g de (42%) dab ol gfes
g2 3Nfefep faecsyuT & UdT s fab IAfeT TNd I1ia o faserrait
o guETd fafdt ot qosell i Ufd garede 4348 (33%) &
226651 (94%) A o1 3{lfeh o181 T g3 (ATfSHT1.1)|
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Figure 1.1: Area under summer greengram and

blackgram in Umariya Choubey village

intervention. Hands-on trainings were provided to the

farmers to gain knowledge and skill on technical know-
how of improved weed management practices
developed by ICAR-DWR, Jabalpur. Conducting
trainings, farmer-scientist interface meetings and
continuous exposure of the farmers to the research farms
of ICAR-DWR enhanced the knowledge of the farmers
about improved weed management practices, growing
of high yielding disease resistant short duration
varieties, use of biofertilizer and growing of crops
through conservation tillage. Introduction of short
duration high yielding disease resistant varieties like
Samrat and Virat of greengram and PU-31 and PU-1 of
blackgram, Rhizobium biofertilizer with broad-spectrum
weed management through imazethapyr as critical
inputs has given a boost to the revival of summer fallow
lands from 2.1% to 50% in Umariya Choubey and 5.6% to
60% in Barauda. Continuous adoption of the integrated
management technologies of greengram and blackgram
cultivation by the farmers and logistic support provided
by the team of Farmer FIRST Programme of ICAR-DWR
led to the dynamic revival of summer fallow lands up to
98% in Umariya Choubey and 97% in Barauda during
lastseven years under the project (Figure 1.1and 1.2).

Yield and economics:

Continuous adoption of integrated crop
management technologies in terms of growing high
yielding short duration disease resistant varieties, use
of Rhizobium biofertilizer, use of appropriate fertilizer
with its proper doses and improved weed
management practices resulted in additional seed yield
of 1.75 q/ha (14%) to 3.12 q/ha (42%) over Farmers'
Practice. Economic analysis revealed that additional
profit of Rs. 4348 /ha (33%) to Rs. 26651 /ha (94%) was
obtained over Farmers' Practice in Umariya Choubey

village (Table1.1).
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Table 1.1: Seed yield and economics of summer pulses (Greengram and blackgram) cultivation in Umariya Choubey village

Year Seed yield (q/ha) Net returns (Rs./ha) BC ratio

Farmers’ | Intervention | Farmers’ Intervention Farmers’ Intervention
Practice Practice Practice

2017-18 | 12.5 14.3 13022 17370 2.00 2.80

2018-19 | 6.9 9.6 11574 16106 1.12 1.40

2019-20 | 8.2 9.9 19700 36575 1.78 3.05

2020-21 COVID period

2021-22 | 11.6 14.9 48815 70273 2.37 2.84

2022-23 | 8.0 11.1 26387 47660 1.74 2.25

2023-24 | 7.5 10.6 28353 55004 1.80 2.54

gefl UdbTe, a3ier 9Tfa & 2.4 fades/gaeae (21%) &
3.13 fodeam/gacae (42%) amb ot sifafes & 3uw 3ife ufad
TICALT 2897 ST (21%) & 26736 ST (95%) dob oI 31fafeh
I Guf [T I (ATfdepT1.2) |

Similarly in Barauda village, additional
seed yield of 2.4 q/ha (21%) to 3.13 q/ha (42%) and
additional profit of Rs. 2897/ha (21%) to Rs.
26736/ha (95%) were recorded over Farmers'
Practice (Table 1.2).

Table 1.2: Seed yield and economics of summer pulses (Greengram and blackgram) cultivation in Barauda village

Year Seed yield (q/ha) Net returns (Rs./ha) BC ratio

Farmers’ | Intervention | Farmers’ Intervention Farmers’ Intervention
Practice Practice Practice

2017-18 | 11.3 13.7 13578 16475 1.50 2.71

2018-19 | 6.8 9.4 11421 15835 1.11 1.40

2019-20 | 8.6 10.4 21900 39325 1.86 3.20

2020-21 COVID Period

2021-22 | 11.2 14.6 45905 68090 2.29 2.79

2022-23 | 7.9 11.1 25612 47893 1.72 2.26

2023-24 | 7.4 10.6 28011 54747 1.79 2.54

TS e UfRHoTel, 1 Bheadt 2017 &) AT AE
3ffe geter Jial o ge fasar Il Areftor sofierdt sedicat
Tfafaferdt & crerst g bl Bers & are uedt offer 3fie 3red
3T o 1 ofTal aTest 8ffd ol Tgarel ohi ITg | Ufeatotet 2f&
glol & g, Jfdl &b AFA A AT IS 3fie a3tar A
ShaTel: Bacs 2.1% 3112 5.6% Hcll A9 3ffd U2 3477 3i¢ 3g¢ h
Wl 5t AT oft 5o7 INTaT O fdhetTel AT &0 & Ureufeed i
T2 farefe &, fAad oat 3ua 3ife Tanersh &t grfat gt oft
ufereror  refehd, dobl  3ie

fdaTeT-aalfolds  garg

The Farmer FIRST Programme was initiated on
1st February 2017 in Barauda and Umariya Choubey
villages. Participatory rural appraisal activities identified
large fallow lands other than current fallow after wheat
harvest in both the villages. Before inception of the project,
only 2.1% and 5.6% of the total cultivable lands were used
for greengram and blackgram cultivation during summer
season in Umariya Choubey and Barauda, respectively.
Farmers in these villages were dependent on traditional
agriculture that resulted in low yields and loss of
resources. Intervention in terms of conducting trainings,
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3flT Fareret o1 srgardt IUAWT Tt TR BT AT
b Zoll Ugdl TI tlefe e UfedToTall ohi 2[&3iTd o dle IMial
& fbT ITT 3MTEMEs{d A&V & 3T UT Habe &lel <hl fobeat
'3eT8T TNeg 6444 3T T gTsfae ol fabare & fou
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ufeleror @4 3mAfod fabe el fAafdd ufereror wrdebd,
fosara-dafoles ufdaal dodb, 3iie F|IUdare 3fqeiere
fAicenea & 3fSeiensl BIdT Ue fasareil bl 3370l & aIerel
fobTall T Joold &eUddIe faidAul ddbefichl, 2mboreft
fesgopTa fafe, e 3ure & 39T, 3ffe 3T 3ud arest efmel
o febesil ol Wt bt oileToprel &d gC ufelfarda fobar ranm
'3/TSVT TIeE 6444 31T ‘T gTglds et 3= Idredhdr
qTsT The oiTal ot fdeall & AT~ T8 Uet o, el Tl
& gorrdt gTs-TWaredt JStfAae endaleft vidl ATIZSIHIY -
CIES 5.1% w/w+ Uolloergerdl 1.02% w/w 3Et dar
SISl 20% wlw + CelTaeftaetRyeiol 10% w/w Sea3uft

farmer-scientist interface meetings and continuous
exposure of the farmers to the research farms of ICAR-
DWR enhanced the knowledge of the farmers on
integrated management of greengram and blackgram
cultivation. Introduction of short duration high yielding
disease resistant varieties like Samrat and Virat of

greengram and PU-31 and PU-1 of blackgram, Rhizobium
biofertilizer with broad-spectrum weed management
throughimazethapyr as critical inputs made large impacton
crop diversification in fallow lands after wheat harvest.
Continuous adoption of the integrated management
technologies of greengram and blackgram cultivation by the
farmers and logisticsupport provided by the team of Farmer
FIRST Programme of ICAR-DWR led to the dynamic
revival of summer fallow lands up to 98% in Umariya
Choubey and 97% in Barauda with average additional seed
yield of 30 to 32% and average additional profit of 62 to 63%
over Farmers' Practice during last seven years under Farmer
FIRST Programme. After shifting the project to the new
location, the farmers of Umariya Choubey and Barauda are
continuously growing greengram and blackgram during
summer seasonafterwheatharvest.
2. Rice (2017-18 to 2023-24)

Before the adoption of the Farmer FIRST

Programme (FFP), farmers in these villages primarily
depended on the traditional long-duration rice variety
'Kranti', which resulted in low yields and inefficient use
of resources. The baseline appraisal of the adopted
villages after the inception of FFP led to the
introduction of hybrid rice varieties 'Arize Gold 6444'
and 'Ganga Hybrid', which significantly improved rice
productivity.

One of the key components of the intervention was
enhancing the managerial skills of the farmers in
modern integrated weed management practices,
particularly for hybrid rice cultivation. Hands-on
training sessions were organized to equip farmers with
technical know-how and practical skills on advanced
weed management strategies developed by ICAR-
Directorate of Weed Research (ICAR-DWR), Jabalpur.
Regular trainings, farmer-scientist interface meetings,
and exposure visits to ICAR-DWR research farms
enriched farmers' understanding of improved weed
control techniques, spraying methodology, use of seed
treatments, and cultivation of high-yielding rice
varieties. The introduction of high-yielding hybrid rice
varieties like 'Arize Gold 6444' and 'Ganga Hybrid', along
with broad-spectrum weed management using new-
generation, high potency, low dose ready-mix
herbicides like cyhalofop-butyl 5.1% w/w +
penoxsulam 1.02% w/w OD and triafamone 20% w/w

+ethoxysulfuron10% w/w WG inrotation to minimise
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the problem of weed flora shift, provided a substantial

boost to rice productivity. The continuous adoption of

hybrid rice cultivation combined with advanced weed

management practices delivered through FFP
interventions led to a 33-34% increase in grain yield and

a 62-65% increase in net returns over the last seven

years of the project.

Beginning in 2018, the FFP team introduced the

following key interventions:

e Hybrid rice varieties: 'Arize Gold 6444' and 'Ganga
Hybrid' were introduced based on their high yield
potential and suitability for upland irrigated
conditions.

* Weed management: Broad-spectrum, new-
generation, high potency, low dose ready-mix
herbicides like cyhalofop-butyl 5.1% w/w +
penoxsulam 1.02% w/w OD and triafamone 20%
w/w + ethoxysulfuron 10% w/w WG, using in
rotation to minimise the problem of weed flora shift,
were promoted for effective and timely weed
control.

¢ Capacity building: Hands-on- training, field
demonstrations, and farmer-scientist interface
meetings focused on hybrid rice cultivation,
herbicides and herbicide application techniques,
and good agronomic practices.

e Critical input support: High-quality seeds of hybrid
rice and herbicides were provided as critical inputs
to ensure successful adoption.

Adoption of Hybrid Rice cultivation:

Before the intervention, 100% of the rice area in both

villages was under the traditional long-duration

variety 'Kranti'. Following sustained awareness,
training, and demonstration activities, hybrid rice

3ftaseul ety Eeltd & & J6l| adoptionincreased significantly.
Table 2.1: Area under hybrid rice before and after FFP intervention.
Intervention Area Area Area Area
2017-18 2023-24 2017-18 2023-24
Umariya Choubey Barauda
Introduction of hybrid rice | 688 ha area under | 685 ha area under | 380 ha area 377 ha
cultivation technology . . o under Kranti | area
(Variety Arize Gold 6444 | Kranti (100%) hybrid rice (100 %) under
o
and Ganga hybrid ) and (99.5%) _
weed management h.ybrld
practices. rice
(99.2%)

Note : Umariya Choubey total cultivated area- 688 ha & Barauda total cultivated area-380 ha.




Table 2.2: Increasing trend of area under hybrid rice cultivation from 2017-18 to 2023-24

Introduction of hybrid
rice cultivation
technology (Variety Arize
Gold 6444 and Ganga
hybrid) and weed
management practices.

(688 ha )

Umariya Choubey

Barauda

(380 ha)

2017-18 100% areca under

traditional variety)

Kranti (Long duration

688 ha 100% area under Kranti 380
(Long duration traditional | ha

variety)

2018-19 (Inception of 2.9% area under

20 ha 5.26% area under hybrid 20

FFP) hybrid rice rice ha

2019-20 65% area under hybrid | 446 ha 52.4% area under hybrid 199
rice rice ha

2020-21 78.5% area under 540 ha 71.2% area under hybrid 276
hybrid rice rice ha

2021-22 86.8% areca under 597 ha 89.4% area under hybrid 340
hybrid rice rice ha

2022-23 98.9% area under 680 ha 98.6% area under hybrid 375
hybrid rice rice ha

2023-24 99.5% area under 685 ha 99.2% area under hybrid 377
hybrid rice rice ha

Area under hybrid rice in Umariya Choubey village Area under hybrid rice in Barauda village
W Airea under Hybrid rice coltivation (Heetare) — =m—Percentage of tofal area

se %3
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=
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Figure 2.1: Increasing trend of area under hybrid rice

in Umariya Choubey village
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Figure 2.2: Increasing trend of area under hybrid rice

in Barauda village

Yield and Economics:

The continuous adoption of integrated crop
management technologies-including cultivation of
high-yielding hybrid rice, application of balanced
fertilizers at recommended doses, and improved weed
management practices—resulted in significant yield
and economic gains under the Farmer FIRST
Programme. In Umariya Choubey village, the

intervention led to an additional grain yield of 7.5




& 7.5 fadewm/gacae (16%) & 11.09 fadcs/gaeae (19.3%)
do sffafdth 3uvT UTed gs, fAerd eles 181 of 210,379/8ede
(20%) & 231,309/EREAE (39%) dch I Jfes, g2 (afS®12.3)|

g2t UehTe Seial J1d 3 fasdTall & gIel ol off 28l ureufeas
Wl &t Josoll & 5.0 fodecss/gaede (11%) §10.98
fordces/garede (19%) dob 3ifdfdcs 3udl 3fle 28,873/8a¢ae
(19%) & 228,886 /2T (36%) A 2l I8 & gfed Guf bl T8
(aTfSepT 2.4) | 52 UhTE, THTHUT b 3l ATd ool deb Habe
elTeT bt et bl Faeft Jara Tuee &U & celfdr § b Thigpa
TEfIIchT of IcTCal Ud STevicdl Gloll & faldde 31T Iem st
Feme gfofdd e

q/ha (16%) to 11.09 q/ha (19.3%) compared to the
farmers' practice. The corresponding increase in net
profit ranged from Rs. 10,379/ha (20%) to Rs.
31,309/ha (39%) (Table 2.3).

Similarly, in Barauda village, an additional grain
yield of5.0q/ha (11%) t0 10.98 q/ha (19%) and an increase
innetreturns of Rs. 8,873 /ha (19%) to Rs. 28,886/ha (36 %)
were recorded over the farmers' practice (Table 2.4). The
cumulative impact of hybrid rice cultivation over seven
years under FFP, demonstrated consistent and substantial
improvements in both grain yield and profitability,
validating the effectiveness of the integrated technological
packageintroduced.

Table 2.3: Yield and economics of hybrid rice cultivation in Umariya Choubey village

Year Yield (q/ha) Net returns (Rs./ha) BC ratio
Farmers’ | Intervention | Farmers’ Intervention Farmers’ Intervention
practice practice practice

2017-18 | 47.5 55.0 51907 62286 3.39 4.12
2018-19 | 35.0 46.5 35167 55160 2.64 3.87
2019-20 | 50.5 59.3 58402 75156 2.72 3.26
2020-21 | 46.6 66.1 50501 89519 2.46 3.64
2021-22 | 43.7 63.0 39053 74998 1.85 2.59
2022-23 | 46.0 77.5 48115 116885 2.05 3.84
2023-24 | 57.6 68.7 80016 111325 2.75 3.73

Table 2.4: Yield and economics of hybrid rice cultivation in Barauda village

Year Yield (q/ha) Net returns (Rs./ha) BC ratio
Farmers’ | Intervention | Farmers’ Intervention Farmers’ Intervention
practice practice practice

2017-18 | 45.0 50.0 45698 54571 2.90 3.38
2018-19 | 36.9 46.6 37076 55278 2.73 3.87
2019-20 | 51.9 62.5 60872 81032 2.79 3.43
2020-21 | 45.1 66.2 47417 87557 2.29 3.43
2021-22 | 459 65.0 48048 82753 2.17 291
2022-23 | 46.4 77.3 48931 116437 2.07 3.83
2023-24 | 573 68.3 79361 108247 2.74 3.65
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UTUfeh Sl ol esall ot 3fierd 3UT o 33-34% AT 2[e T8l 3
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eI gl egr el
3.9 (2017-18 §2023-24)
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foheAToT I &U & UTeUfdch ohal YaiTdt Seuddre Yeelol Ueafad
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gl doflfadl b HATETS b 3T, THEHUT ohi ctar o dffct
gfdeRTvel 3¢ 3Jooid LUAdAIe Uselsl deboflhl Ug dbfad
eI ged eld ol Uchul ca1v] fehaT:

The Farmer FIRST Programme (FFP) was initiated on
1st February 2017 in the villages of Barauda and Umariya

Choubey under the Panagar block of Jabalpur district,
Madhya Pradesh. Participatory Rural Appraisal (PRA)
revealed thatnearly 100% of the cultivable land in both the
villages was under the traditional long-duration rice
variety 'Kranti' during the kharif season, which not only
limited rice productivity but also delayed wheat sowing,
leading to significant yield reduction of wheat. Farmers
largely relied on conventional agricultural practices,
resulting in low productivity and inefficient resource use.
To address these challenges, FFP interventions included
farmer trainings, interface meetings, and exposure visits to
ICAR-DWR research farms, enhancing farmers'
knowledge of hybrid rice cultivation and advance weed
management technology. High-yielding hybrid rice
varieties like 'Arize Gold 6444' and 'Ganga Hybrid' were
introduced alongside broad-spectrum, high potency, low
dose ready-mix herbicides in rotation resulted in
significant improvement on crop performance.
Continuous adoption of these technologies, with technical
support from the FFP team, led to expansion of hybrid rice
cultivation to 99.5% in Umariya Choubey and 99.2% in
Barauda, resulting in an average yield increase of 33-34%
and net profit enhancement of 62-65% over farmers'
practice during the seven-year period. Even the projecthas
been shifted to a new site; farmers in both villages are
continuously growing hybrid rice and adopting advance
weed management practices during the kharif season. This
led tosustain the impact of the programme.

3. Wheat (2017-18 to 2023-24)

Before the adoption of the Farmer FIRST
Programme (FFP), farmers in the adopted villages
mainly relied on traditional low efficacy weed
management practices, primarily manual hand
weeding. This practice not only increased the cost of
cultivation but also proved less effective in controlling
the diverse and fast-growing weed flora in wheat
fields. A baseline appraisal revealed a specific problem
of residue burning, poor awareness and adoption of
high potency, low dose, new-generation ready-mix
herbicides, as well as inadequate knowledge of
scientific herbicide application techniques, and lack of
awareness about high yielding varieties. As a result,
wheat productivity remained stagnant, averaging only
41 q/hawith the use of old traditional varieties.

To address these challenges, the FFP team
introduced a package of technological interventions
focused on seed replacement and improved weed
management technologies:




wHE MEfh geady:

« 3ooTd g fdseat: qeraft, That IcTee eIl fasestt & RiTef
U2 3 IcTeehdl aTest fobed] vidl-ufigecs-273 3i1e ofigecy-322
o fdTell & dta Ylfosd fabar Il

o &ITel &l YRTAT UdeleT: UToh! edTal ol HHAST & faucal &b
ST erTeT ot ueTest 3 &l ot eftee & qaTe ot debofich 3uelTs
gl

o TRUAARZ Udelel: fhdlell Bl FoISahld-Wulfdes +
AT Tol-fAATES Wl sATUh YaiTell, I Yairaeficsdr site
A AT dles Sei-TAare emeborell & ufefad derar I difds
HAT Y 30 YaiTelt Feudare fadzur A fAd gl &dbs|

o fharer e@rar fAsE: Bam @ endsonefl foswma
ddboflpl, silvics ddel, dhicseielsl doll dallfolds Heudare
Udelel & AT &ea 3urdl ue ufelefor ¢of gq ATl
ufeleror &4, fosare-dallfoles Ufdadf 3iic @d Ugefs wia
BB TIIfAd fHT I

o 3TaeTe At fAaeur: fobersll ol YaAfuid IIg et (Gw-
273) 3l 3refeifda endserreft wieft saedds AARIT Iucer
wHere IS difcs ddbeflds b1 3UeTlal 3T IcdTedhdl Talel 3
BREGIETS]

e 2017-18 & 2023-24 & S IARFATANS 3fe FraT el &
THEHYT NI g2d ey o dhrafeddel & a6, fdalail of
Auft & Ioold fobedil vidl GW-273 3iie GW-322 &I dsllfaics
FeUddIe Yeerel g fadl & &1l 3YeTT| Ufeuleeasy g bl
JdTCehdl 9 Ieoesita gfes €8, ol 3ilerd 3Ud 41 fadess ufd
eI & B! TS e, 3 fddrell ot 3imfefas 3ma & off
Teldel gl

Introduction of Key interventions:

eImproved Wheat Variety: High yielding wheat
varieties GIWW-273 and GIW-322 was introduced to
replace old, low-yielding local varieties.

e Rice residue management: Seeding with Happy
Seeder within rice residue was introduced to tackle
residue burning.

e Weed Management: Farmers were introduced to
broad-spectrum, high potency, low-dose ready-mix
herbicide clodinafop-propargyl + metsulfuron-
methyl to ensure effective and timely weed control.

e Capacity Building: Hands-on training sessions,
farmer-scientist interface meetings, and field
demonstrations were organized to empower
farmers with technical know-how on herbicide
spraying techniques, nozzle selection, calibration,
and safety measures for scientific weed
management.

e Critical input support: Provision of critical inputs
such as certified wheat seed (GW-273) and
recommended herbicides was ensured to support
adoption and enhance productivity.

Following the implementation of FFP interventions

from 2017-18 to 2023-24 in Umariya Choubey and

Barauda villages, farmers readily adopted the

improved variety GW-273 and GIW-322 coupled with

scientific weed management practices. The results
revealed a significant improvement in wheat

productivity, surpassing the baseline yield of 41

q/ha, and delivering higher economicreturns.

Table 3.1: Yield and economics of wheat in Barauda village

Year Yield (q/ha) Net returns (Rs./ha) BC ratio
Farmers’| Intervention | Farmers’ Intervention | Farmers’ | Intervention
Practice Practice Practice
2017-18 41.0 48.4 36200 57560 2.15 3.59
2018-19 41.0 47.2 35435 61776 1.99 3.46
2019-20 41.1 47.2 39924 64276 2.12 3.85
2020-21 40.5 52.1 41328 61418 2.20 2.75
2021-22 41.3 49.8 37470 57472 1.82 2.34
2022-23 41.0 48.8 41322 62138 1.90 2.50
2023-24 32.2 37.9 27538 44729 1.60 2.08




Table 3.2: Yield and economics of wheat in Umariya Choubey village

Year Yield (q/ha) Net returns (Rs./ha) BC ratio
Farmers’| Intervention | Farmers’ Intervention | Farmers’ Intervention
Practice Practice Practice
2017-18 | 40.3 47.7 35100 66550 2.15 3.65
2018-19 | 39.6 46.0 37164 59568 2.04 3.38
2019-20 | 39.6 48.0 37164 65748 2.04 391
2020-21 | 39.3 50.1 43638 65268 2.27 2.89
2021-22 | 42.3 48.7 39485 55256 1.86 2.29
2022-23 | 41.1 49.6 41588 63784 1.91 2.53
2023-24 | 31.9 38.0 26810 44969 1.59 2.1
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Figure 3.1: Yield of wheat (q/ha) in Barauda village
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The Farmer FIRST Programme (FFP) facilitated the
replacement of traditional wheat seeds with high-yielding
varieties GW-273 and GW-322, supported by farmer
trainings, interface meetings, and field demonstrations
which enhanced farmers' technical know-how on crop and
weed management. Adoption of sustainable weed control
practices, including new-generation broad-spectrum
herbicides, resulted in significant productivity gains. Across
both adopted villages, wheat grain yield increased by about
19%, while net returns improved by 60% (Rs. 22,168/ha)
over the baseline, highlighting the economic benefits of
theseinterventions.

However, during 2023-24, wheat yields declined in
both villages due to adverse weather conditions. Between
26 November and 9 December 2023, about 50 mm of
rainfall damaged seed germination and forced the farmers
for resowing, and that resulted in delaying crop
establishment and subsequent harvesting. Furthermore,
unseasonal rainfall of 16.5 mm from 9 to 15 April 2024
caused lodging and shattering of grains, leading to
additional yield losses. Despite these weather setbacks, the
overall seven-year performance demonstrated a steady
improvement in crop yield and profitability through
integrated management practices.

4. Total system productivity in terms of rice
equivalentyield (t/ha/year):

From 2017-18 to 2023-24, system productivity in
Barauda and Umariya Choubey villages remained
consistently higher under intervention as compared to
farmers' practice. In Barauda, system productivity under
farmers' practice ranged from 8.68 to 13.00 t/ha/year,
while under intervention it improved to the tune of 11.99
to 17.04 t/ha/year. Similarly, in Umariya Choubey,
farmers' practice ranged from 8.71 to 13.47 t/ha/year,
whereas intervention recorded 11.77 to 16.85 t/ha/ year.
The highest productivity levels were recorded during
2021-22 and 2022-23 under intervention in both villages,
highlighting the significant impact of improved
cultivation practices on overall system performance.

Table 4.1: Year-wise (2017-18 to 2023-24) Total system Productivity (t/ha/year) in terms of rice equivalent yield under
Farmers' Practice and Intervention in Barauda and Umariya Choubey Villages.

Year Barauda Umariya Choubey
Farmers’ Practice Intervention Farmers’ Practice Intervention
(t/ha/year) (t/ha/year) (t/ha/year) (t/ha/year)
2017-18 12.84 14.98 13.47 15.62
2018-19 10.46 13.08 10.16 13.02
2019-20 12.69 15.07 12.25 14.64
2020-21 8.68 11.99 8.71 11.77
2021-22 13.00 17.04 13.03 16.84
2022-23 11.69 16.76 11.70 16.85
2023-24 11.78 14.66 11.79 14.72




5. W AT &1 31fefes faedywur (smeT-g-3471/35%):

T 2017-18 T 2023-24 B Ielol delal 3ie IAIAT A Glall
Tial F WENIBT gedad o 3idvfd Was YUt &b
3fefezraeer, faerall ot Ureufeed Ueafd ohi qesoll A 2Uee &Y &
dgde 2ell Jelel o fohdTeil &l UgUerTd Uegld & 3idvfd o
B YUt 3UdT 8.68 & 13.00 Colfg. & dfd gl oidich
WIS g2aaa & I8 11.99 & 17.04 Tol/8. dob gl 82t &b
31l el Hifads T8l (NMR) fobarTell ot UeueTd Uefd 3
1,07,081/8. & dadhe WENIIhId gederd 3 #1,80,400/8. 81 91T
qeIT SBI8f-SBMTd 35ITd (B:C) 2.03 & Tedbe 2.99 ddh gl
3T e & foberreil chl TSI Ueafd b 3iavfd pes UuTiest
391 8.71 & 13.47 <<1/8. & o 2gt, wafds wenfodhia gedaa &
I 11.77 & 16.85 Tol /8. Ah UgT| e 2l HIfeeh B1ef (NMR)
21,05,893/¢8. & dadhe 21,80,254/8. & I doT BI-HTd
3feluTd (B:C) 2.09 & §Gdhe 2.96 Guf fbdT Il Glall JNial &
eNfIrchia gade o siasfa a 2019-20 31T 2022-23 B EIeTel
Adffels efgr 181 Td SI-BMId 3fefuld gof fbT IE, o
fasdTall ohl USUSITd Ugsfd bl qesall ot UielfIrehia gedaid o
T 3Tfefes wTef 3T Brevedl ol YATold dhed &

5.Economics of cropping system (Rice-wheat-
greengram/blackgram):

From 2017-18 to 2023-24, the economics of the
cropping system in both Barauda and Umariya
Choubey villages showed clear improvement under
intervention compared to farmers' practice. In
Barauda, total system yield under farmers' practice
ranged from 8.68 to 13.00 t/ha, while intervention
practices enhanced system yield ranging from 11.99 to
17.04 t/ha. Correspondingly, net monetary returns
(NMR) improved from Rs. 107,081/ha under farmers'
practice to Rs. 180,400/ ha under intervention, with the
B:C rising from 2.03 to 2.99. In Umariya Choubey, total
system yield under farmers' practice were 8.71-13.47
t/ha, while intervention raised the system yield to
11.77-16.85 t/ha. NMR increased from Rs. 105,893 /ha
under farmers' practice to Rs. 180,254/ha under
intervention, and the B:C improved from 2.09 to 2.96.
Across both villages, the highest net returns and BC
ratios were recorded during 2019-20 and 2022-23 under
intervention, confirming its clear economic advantage
and profitability over farmers' practice.

Table 5.1: Total system productivity and system economics of Barauda village

Year Total system rice Total system net BC ratio
equivalent yield (t/ha) returns (Rs./ha)
Farmers’| Intervention Farmers’ Intervention Farmers’ | Intervention
Practice Practice Practice
2017-18 | 12.84 14.98 102241 159296 2.06 3.19
2018-19 | 10.46 13.08 80996 137408 1.79 2.50
2019-20 | 12.69 15.07 128386 195050 2.26 3.48
2020-21 | 8.68 11.99 89983 151431 2.25 3.09
2021-22 | 13.00 17.04 130702 207171 2.08 2.68
2022-23 | 11.69 16.76 113646 223392 1.91 2.88
2023-24 | 11.78 14.66 133165 204862 2.07 2.78
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Figure 5.2: Total net returns (Rs./ha) of cropping

system in Barauda village




Table 5.2: Total system productivity and system economics of Umariya Choubey village

Year Total system rice Total system net BC ratio
equivalent yield (t/ha) returns (Rs./ha)
Farmers’| Intervention | Farmers’ Intervention | Farmers’ Intervention
Practice Practice Practice
2017-18 | 13.47 15.62 121735 171870 2.40 3.45
2018-19 | 10.16 13.02 78210 135571 1.78 2.47
2019-20 | 12.25 14.64 120462 187232 2.18 3.39
2020-21 | 8.71 11.77 93989 152625 2.37 3.27
2021-22 | 13.03 16.84 126362 199382 2.00 2.57
2022-23 | 11.70 16.85 113873 224937 1.91 2.89
2023-24 | 11.79 14.72 133575 207040 2.08 2.81
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Figure 5.3: BC ratio of cropping system in Barauda

village
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Figure 5.5: Total net returns (Rs./ha) of cropping
system in Umariya Choubey village
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Figure 5.6: BC ratio of cropping system in Umariya
Choubey village
Conclusion:
1. Intervention:
I. High-yielding varieties of rice, wheat, and pulses
were introduced:

e Rice-'Arize Gold 6444' and 'Ganga Hybrid'.
e Wheat- GW-273 and GIV-322.
e Pulses (Greengram/Blackgram) - Samrat, Virat,
PU-31, PU-1.
II. Broad-spectrum, low-dose, high potency, new
generation herbicides were introduced and
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promoted in rotation for effective weed
management in rice, wheat and greengram/
blackgram under cropping system.

Practical trainings of the farmers on technical
know-how of the technologies, farmer-scientist
interface meetings and exposure visits to ICAR-
DWR, Jabalpur were conducted time to time.
Critical inputs like certified seeds, herbicides and
solar sprayer were provided in a timely manner.
Manegerial skills of the farmers on technical know-
how of the technologies were improved
significantly and that resulted in adoption of
scientific crop and weed management practices in
bothvillages.

Improvement on cropping-system productivity
Rice yields increased by 16-19.3% in Umariya
Choubey and 11-19% in Barauda village compared
to farmers' practice.

Wheatyieldsimproved by about19% in both villages.

. Summer pulses' yields increased by 14-42% in

Umariya Choubey and 21-42% in Barauda village
over farmers' practice.

Cropping system productivity in terms of rice equivalent
yield improved from 8.68-13.00 t/ha (Farmers' practice)
t011.99-17.04 t/ha (Under intervention) in Barauda, and
from 8.71-13.47 t/ha (Farmers' practice) to 11.77-16.85
t/ha (Underintervention) in Umariya Choubey village.
Summer fallow lands were revived up to 98% in
Umariya Choubey and 97% in Barauda village
during thelast seven years under the project.
Improvement on cropping-system economics/
profitability:

Net returns of cropping system improved
significantly in both villages:

In Barauda, net returns increased from Rs.
1,07,081/ha (Farmers' practice) to Rs. 1,80,400/ha
(Under intervention), and benefit-cost ratio
improved from 2.03 t02.99.

In Umariya Choubey, net returns increased from
Rs. 1,05,893/ha (Farmers' practice) to Rs.
1,80,254/ha (Under intervention), and benefit-cost
ratioimproved from 2.09 to 2.96.

Rice profitability through intervention increased
with the range by Rs. 8,873 - Rs. 28,886/ha in
Barauda and Rs. 10,379 - Rs. 31,309/ ha in Umariya
Choubey village over the farmers' practice.

Wheat profitability improved by about Rs.
22,168 /ha (=60%) in both villages.

. Summer pulses' profitability improved through

intervention with the range by Rs. 2,897 - Rs.
26,736/ha in Barauda and Rs. 4,348 - Rs. 26,651/ ha
in Umariya Choubey village over farmers' practice.




V. foh&Tail ol e dl ol &Tal 3f g&idhe fh T ITC UleNforeht
gedeardl & UfuIaTed sy 3ifeldh 3T, §gde SITd GerdT,
ANE ere & de edt offar bl vairelt Iu, eiche el
&1 AUD edipld 3idd: fodreil ot aimoftfacst & darwr
M E3I
313
B fTed TLPIE & PfY T fdrellel dearoT HATHY el
aMTechr T Sfegerenet URws (3ngefvane), o foowt & ufd
gifded 3MMeMe och Hed ¢ fiogiol Wefe Hhed Ufedlolell &
siavfa Trfafaferat o fosdreadet &q foiia SgdiaT veref fasanl
TH oMMeclia P srefeiesl Ufdve- iy Wenfieht oot
3feieNel &eRlol (3feTd), ilel-1X, Waeqg bl oft 3M18iTe ch
®ed g, fologior ufddivten srafel & fordae fadfa Tamesit or
e T 3dedd difcbd HEANT IUHeR herdll 3d o, g7
311.p.3o1 U~ TeUddIe 3feieiene] fadensd, damsye & ufd
3fUefl IMgeT Pdsidl Ydbe Hed & fAeglal 3HTaedd e,
ddpeftchl avfeefel Td FermTd dgdvT Yerel fobar, foad

gfedTeTeT ot ITfafafe o W es fosdTeadel diaid gl Achl|

V.The interventions executed through farmers'
centric activities led to higher returns, better input
cost efficiency, effective utilization of fallow areas
after wheat harvest, wide adoption of hybrid rice
cultivation, and finally improved overall
livelihood of the farmers.
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Demonstration of drone application techniques







Field day programme of zero tillage wheat within rice

residue
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