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FOREWORD

Amongthe 150 backwards districtgentified by Planning Commission of India, Jhabua
and Dhar covering Jhabua agritmatic zone of Madhya Pradesh are tribal dominated tih
traditional farming system as a major source of livelihood. Shallow soils, undulating
topography, smaknd fragmated size of holding angiinfedfarming have made agriculture a
subsistent and unecononactivity. Consequently, tribal farmers migrate to other staidke
country in search of employment and livelihood opportunities. NAIP component 3 ( Research
on Stustainable Rural livelihood Securityp u b P r tntegeatet farmifig system for
sustainable rural livelihood in undulating and rainfed areas of Jhabua and Dhar districts of
Madhya Pr ade s hwithithe oigestives of improvandiveditibod securiy of tribal
farmers through technologyled innovation system Innovative technologies pertaining to
crop diversification, community managed seed production, vegetable and spices cultivation,
fodder productio, Kadaknathrearing, marketing¢apacity builling and entrepreneurship were
promoted tancreasdivelihood and rural employment. Duringe extendeghase of the sub
project, high pay off interventions ese taken up among additional beneficiaries of both
districts. The project has made significamipact in increasing the cropping intensity, crop
productivity, profitability and conservation of high value poul(tgyadaknath leading to
sustainable enhancement of livelihoodshaftribal community.

| would like to thank the ICAR, Ne Delhi and he World Bankfor grantingthis
project to thisUniversity. | alsolike to extendour thanks to Prof. V. S. Tomar, Former Vice
Chancellor of thdJniversity, the Chairman andembers of CAC and Head of Institut®aof
consortium partnersxamey, IGFRI, Jhansi and GVT, Jhabua for theamtinuedsupport and
suggestionsvhich contributed to the successful implementation of the project
Dr. H. S. Yadava, Consortium Principal Investigator & Director Research Services and
his team ofscientists deservepecial appreciation for the effortisey putin the project andn

bringing out this report.
7\%“’\
(A. K. Singh)
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PREFACE

Despite of extensive efforts during post-independence period made by various
developmental departments, Madhya Pradesh remained backward in comparison to some
other states of India. The economy of the state is by and large characterized by subsistence
level production and consumption. Based on the backwardness index, the Planning
Commission of India has identified 15 districts of the state as disadvantaged districts. Out of
these, Dhar and Jhabua Districts are characterized by degrading natural resources, adverse
climatic extremes, undulating topography, shallow and eroded soil, small and fragmented size
of holdings, low investment capacity of the farmers that have made traditional farming as a
subsistence and uneconomic. Poor market access and restricted availability of inputs at the
location on right time are other hurdles in adoption of cost intensive modern agricultural
technologies. Agriculture and allied activities are main source of livelihood for the people of
these districts. The major objective of component 3 (Research on sustainable rural livelihood
security) of National Agricultural Innovation Project, ICAR is to improve livelihood security of
the rural people living in selected disadvantaged regions through technology-led innovation
systems. A project entitled, Al ntegrated Far min
undul ating and rainfed areas of Jhabua and Dhar
implimented in consortium mode for sustainable livelihoods of small and marginal farmers with
the help of integrated farming modules.

I, gratefully acknowledge the consistent guidance and monitoring of Prof. A. K. Singh
and Prof. V. S. Tomar, the present and former Consortium Leader and Vice Chancellor,
RVSKVV, Gwalior. | also extend the thanks of gratitude to Dr. A. S. Tiwari, Chairman and
Hon'ble Members of CAC for constructive suggestions, supervision and encouragement. The
cooperation, guidance, monitoring and support rendered by Dr. A. P. Srivastava, National
Coordinator, NAIP Component 3, ICAR, New Delhi is gratefully acknowledged. My sincere
thanks are due to head of partner institutions/organization. | wish to appreciate the efforts of all
CoPls and scientists associated with this project, who is working whole heartedly in the remote
areas for the success of project activities. Last but not least, Mr. Sudeep S. Tomar, Dr. S. C.
Srivastava and Mr. Reetesh Jain for their help in preparation of this manuscript.

P . g

(H.S.'Yadava)
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HKkjr ds ;kstuk vk;ksxtkikfiNM+siu lwpd#taduglke / ; i znséak ds [/ |
ftyksa dks fiNM+s ftyksa esa IfEefyr fd:k x;k ftidk izeq[k dkj.k mFkyh] de mitkA feéh]
vk/ kkfjr [ksrh] tksr ds NkwuiNgSftisalg.k [ k af
[ksrh fudg vkSj ikjEifjd :i Is dh tkrh gSA mijksDr ckrksa dks /;ku esa j[krs gq, jk"V@h;
uoksUes"kh ifj;kstuk ds ?kVd&3 Vixzkeh.k fVdkA vkthfodk Igj{kk¥s ds vUrxZr /kkj ,0a :
esa vkthfodk mRFkku ds fy, ifj;kstuk Lohd'r dh xbZ fitctkeflddZHarming system
for sustainable rural livelihood in undulating and rainfed areas of Jhabua and Dhar Districts of
Madhya PradeshgSA f j ; skt uk dk m+s a; e nk dh moZj
ds |k/kukas }Kkjk izkd frédukld dks lajf{kk]dpwY; ladu] m|ferk fodkl ,oa foi.ku dks
cksRIkfgr djud&

ifj;kstuk iwoZ fd;s x;s losZ{kukjiétgbu ftyksa ekfindkh fdlkuksa dh cgqy#/453
Is8a7¢f rakr D , 0a NksVs vkSj | heakr<oagg" kdk-
FKAf t | esa 37 izfrakr fdlkuksa dh vkthfo
vkthfodk eq[; Ik/ku i'kgikyFkkA vk; ds leLr Ik/kuksa Is fdlkuksa dh okf*kzd vk; :
1000@& izfro"kZ FkhA ,dy Qly iz.kkyh ds dkj.k ikfkoksa dks &"8@8420 fnu
jkstxkj miyC/k gksrk FkkAGGHIXk r a kr i f j o k j# jkTksatvkgkdqg d h
esa iyk;u djrs FksA viinfkkjksa esa dqiks"k.k ,d izeq[k leL;k Fkh rFkk ijEijkxr [ksrh djus
dkj.k Qly vkSj i'kgikyu Is vR;f/kd de vigkir gksrh FkhA

iwoZ esa eDdk vk/kkfjr ,dy Qly iz.kkykdTiknkFkh ftlds dkj.k de mit ,oa
de vk; izklr gksrh Fkh QyLo:i Qly fofo/khdj.k dks izksRIkfde fa;k v k@ha ; d Fk
fofo/khdj.k dks-BIf{ks= esa 1651 fdlkuksa ds ;gak ihilA fdskvUrxZr Qlyksa dh
la[;k ,0a mudh mRikndrk dks c<+kuk] izfr bdkbZ vk; dks c<+kuk] mUur iztkfr;ksa dks
djuk] xq.koRrk;qDr cht] lefUor iks"kd izca/ku] lefUor [kjirokj izca/ku] lefUor dhV izca
vUror hzZ; Ql y i z . éfyk jdk x kv fldS jQyLa:i Qlyks& fhk . k d
mRikndrk 1709x#@gszkir ggbZ tchaselinemit 807 fdxz@gd-khA bl izdkj 920-fd
xzgsT;knk mit vkS) P41 @gsT;knk vk; izklr ggbZA Icls T;knk vk; dikl dh Qly
e s a Hlkal kgpkkhu] eDdkxdegjw esa izklr ggbZA bl izdkj ifj;kstuk {ks= ds fdlkuks
15a3 yk[k :i;s dh vk; izklr ggbZA

cht Ifefr;ksa kjk Ikegnkf,d cht mRiknu vkimdkis=ksa esa vkthfodk=d#s u;s
ds i esa fodflr gqgqvkA i zkdHEH]kksykeaMah] p k j
kk nk cht mRi knd | fefr] uj fl ag: . Mk] v k a
mRiknd Ifefr] ckXykckV iathd'r dh xbZaA izR;sd Ifefr esa 21 InL; iathd'r fd;s x;SA bu ct
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mRiknd Ifefr;ksa }kjk |ks;kchu] mM+n] vjgj] eDdkpuksawchk®&Riknu dk;Zde
3764 gdks= esa 586 fdlkuksa }kjk fd;k x;k86kSBuasastkoRrk;qDr cht dk mRiknu gqvk
ftlesa 2983 Vu lks;kchu® Vu mM+8RAu vjgj] 1923 Vu eDdk] 183 Vu xsagw VKkSj
5914 Vu pus dk cht mRiknu fd;k x;kA Heftr;ksa dh vkSlru vk; 41806: @gs
@ek Sl e i1 zklr gks jJgh gSA pus ds <cht mR
xsagw lIs izklr ggbZ tcfd vjgj vkSj] mM+n ds cht mRiknu esa Icls de vk; izklr ggbZA b
15489 yk[k :i;s dh vk; izklr ggazdAfefr;ak vkfnokh ,odgnwjks=ksa esa cht m|ksx dks
| akDr djus esa vkSj vk; miktZu ds wuohu
if;kstuk {ks= esa ICth ,0a elkyksa dh [ksrh ux.; :i esa dh tkrh gSA fephZ dh [ksr|
{ks=ksa esa dh tkrh gSA bl izdkjdCch QI ysa Eeak % Vekkinj] f H
vkSj] el kys okyh QI yksa wufadkgkdRikfgrkdids x;kA, k t ]
bu Qlyksa dh [ksrh di& @&fs= esa 1104 fdlkuksa }kjk viuk;k x;kA blesa mUur rduhd
tSsmUurzt kfr ,o0a gkbzZfczM dk p;u Vid fl aj
dk | ekos aHKls YekVj]kSaxu} fitk.Mb]igijad diw] Xokj] ricwt] QukSksHk
iRrkxksk#dQl y k sa dh miBjile7 H20] KA5EL8F1B0) 23] 310]
980 vkSj 85 Vu@ggkir ggbZA blh izdkj I;kt] yglqu] fephzZ vk8ifikelkkykQlyksa
dh mRi k n &9] &¥0]E18]4-R0OWu@g&kir ggbZA dgy 5508 Vu ICth vkSj 2391
Vu elkys okyh Qlyksa dk mRiknu gqvk f& 46 :i;s dh 'kq) vk; izklr ggbZA fdlkuksa
dks VekVj 162 yk[k :i;s@dscSaxu 18D yk[k :i;s@dsfHk.Mh 191 yk[k :i;s@ds
rksjbZ 168 yk[k :i;s@gsdjsyk Is @8 yk[k :i;s@dsdiw Is #2 yk[k :i;s@dsXokj Is
049 yk[k :i;s@dsrjcwt Is 392 yk[k :i;s@dscjcVh Is @8 yk[k :i;s@dsQwyxkssikh
073 yk[k :i;s@d9RrkxksHKHOB yk[k :i;s@gslh 'kq) vk; izklr ggbZA blh izdkj I;kt Is
149 yK[k :i;s@dsyglqu Is 165 yk[k :i;s@ddephZ 132 yk[k :i;s@ddkfu;k Is 24
yK[k :i;s@gs vkSj vnjd Is 317 yk[k :i;s@g3zkir gqvkA vkSlru Qy ,0a elkys okyh
IfCt;ksa 1s4B361 yk[k :i;s@gkq) vk; izklr ggbZ tks fd ijEijkxr Qlyksa Is izki2¥E; O
yK[k :i;s@gsls Ikr xquk vi/kd gSA Iw[ks dh leL;k dks de djus ds fy, fdlikvksa }Kj
flapkbZ 1)fr gsrq XywdkgtdikWii;ksx fd;k tk jgk gSA fdlkuksa }kjk jkSi.kdkM+h dk
mi;ksx Hkh fd;k tku& gSA
iwoZ esa fdlkuksa }kjk pkjs okyh Qlyksa dks ugha mxk;k tkrk FKkA fdlkuksa ds i'l
pkjk vkSj [kqys esa pjKIZ Fkadlkuksa tkk j k  d V kNmnferdk @iksx ughay k S j
fd; k tkrk FKKA | ky Hk]j gj s pkjs dh miy
I'kgvksa ds mRre LokLFk; vkSj ngX/k mRikndrk c<+kus ds fy, gjs pkjs okyh Qlysa tSl:
cjlhu] tbZ vkSj ywkkin dks izksRIkfgr fd;k x;kA pkjs okyh Qlyksa dh mUur iztkfr;ksa ¢
p;u fd;k x;k vkSj mUur rduhdh Is gjs pkjs okyh Qlyksa dks mxk;k x;kA bl rduhd dks 69¢
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fdl kuksa ds : gak Zakg dktk]icjkhd thZ kS ywkfd pkjs dh A
vkSIr mRi Kh4®) 5] 50 eksikd®vu@ds z k|l r ggbZA bu
030] 4] 87] &0 vkSj-3b yk[k :@gsvfrfiDr vk; izklr ggbZfnger ds mi;ksx Is
826935 fD@0"kZ 'kg"d pkjs dh cpr dh xbZA dqy 1€0@Kkkguwk?kksaVw jksx ds fy,
Vhdkdj.k fd;k x;k vkSj 1300 i'kgvksa dks [kgjidk&egagidk jksx ds fy, Vhdkd].k fd;k x;kA
fdlkuksa dks i'kqvksa gsrq [kfut fed.k fn;k x;k ftids QyLo:i ngX/ko@ RrHatirk B
502 y@fnu gks xbZ vkSj 32 :i;s@fny@rgBr vk; izklr ggbZA

dM+dukFk ewy :i Is >kcqvk esa ikbZ tkus okyh eqxsZ dh ,d iztkfr gS tks fd e
xqg.koRRKK] lajpuk vkSj Lokn ds fy, izfl) gSA bl iztkfr ds eakl esa vkS"k/kh; xq.k ik;s tk
dkj.k cktkj esa bldh eakx vR;f/lkd gSA dietktudks-legxsZ dh la[;k rsth Is ?kV jgh Fkh
vkSj ;g iztkfr foyqfir dh dxkj ij FkhA bl iztkfr ds eqxkdrhaldikillkuksa }kjk ijEijkxr
Dfr Is ikyu&iks"k.k fd;k tkrk gS ftl dkj.k Is bldh o'f) nj cggr /kheh Fkh vkSj e'R;q nj
vR; f/ kd dBuleL;kvksh dks KNV jIkEs kgd) B iztkfr dks lajf{kr ,0a izksRIkfgr
vkSj vkthfodk c<+kus ds fy, dM+dukFk ikyu dh mUur rduhdksa tSls de ykxr ds iksY\
largfyr vkgkj] Vhdkdj.k vkSj forlkimdks izksRIkfgr fd;k x;kA mUur rduhdh ds ijh{k.k gsrq
10 fdlkuksa dk p;u fd;k x;k] bu fdlkuksa dks 10 fnuksa ds 100 pwts miyC/k djk;s x;sA
rduhdh dk i zfak{k. k fn; k x; k] nkuk vk
Vhdkdj.k fd;k x;k] largfyr vkgkj iznku fd;k x;k ftlds QyLo:i dM+dukFk egxgdjdh e'R;
50 i zfrakr |s ?2kVd]j 10 izfrakr gks xb2Z,
gS vkSj ;g 105&120 fnukSafesekjhj Hkkj x g.k fd;kA bl 'kjhj Hkkj dk cktkj ewY;
300&350 :i;s izfr egxkZ izklr ggvk vkSj fdlku éd@ykik G 1005 y k[ k @o " k Z @
vk; izklr ggbZA dM+dukFk ds foi.ku dks izksRIkfgr djus ds fy, 10 fdlkuksa dk ,d Lol
lewg Jh dM+dukFk egxhZikyu lewg 0"kZ 2010&11 esa xfBr fd;k x;k tks fd dM+dukFk
xfrfof/k esa IQyrkiwoZd layXu gSA

dM+dukikiku dh mUur rduhdh dh 1Qyrk dks ns[krs gq, {ks= esa dM+dukFk ikydks
la[;k rsth Is c<+h gS ftlds dkj.k pwtksa dh miyC/krk esa deh vkbZ gSA dM+dukFk iztk
v.Ms rks lkekU; :i Is nsrh gS ysfdu v.Ms Isus dh izo fRr blesa ugha ikbZ tkrh gS bl
dM+dukFk egxhZ ds v.Mksa ij vU; iztkfr dh egxhZ dks cSBus ds fy, izksRIkfgr fd;k t}
rduhdh dks viukdj 34 fdlkuksa }kjk 892 dM+dukFk pwtksa dks mRiknu 0"kZ 2011&12 €
bl rduhdh dh /kheh xfr ds dkjoakfNr ifj.kke ugha iz&ldgexlr 2012 dks ,d ubZ
VR;kf/kd dM+dukFk pwtk mRiknu bdkbzZ dk mn~?kkVu fd;k x;k ftlls vapy esa dM+dukF|
mi yC/ krk | gfufapr gks |1 dh vk§Sj dM+dukF
dM+dukFk ikydksa }kjk :i;s 150 Is 155 yk[k@dtkZ tktfys gSaA orZeku le; esa
dM+dukFk ikyu vkthfodk ds iz&gfkds :i esa fodflr ggvk gS vkSj Wkfdidkiksa ds
izolu esa deh vkbZ gSaA
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dsapqgvk [kkn mRiknu] @Mhkriu vkSj nydalyksa dk mRiknu dks e nkdsakLF;
lg/kkj] Hkwfe dVko kki@p&jdrk esa o'f) gsrq izksRIkfgr fd;k x;kA ty mi;ksx n{krk dks c<A
ds fy, Vid flapkbz i)fr dk iznakzu f d;
mRiknu] ICth ,0a elkys okyh Qlyksa esa m|ferk fodkl dks izksRIkigd kkd,daxrkéy
mRiknesa ewY/klao dks izksRIkfgr fd;k x;kA

I fj;, kstuk wvof/k esa dqgy 188 izfak{k
4 d f"k vkthfodk dsUnz LFkkfir fd;s x;
X;SA bl izdkj fofHkUufoffk;ksa }kjk 720 ekuo@odkZ@ifjokj jkstxkj dk I'tu fd;k
X;KA ifj;kstuk esa layXu oSKkfudksa }kjk fodflr rduhdksa dks fdlkuksa }kjk viuk;k vkS
x;k ftlds QyLo:i oSKkfudksa ,0a d"kdksa dks fofHkUu {ks=h;] jkT; Lrjh; ,0a jk"V2 Lrj
igjLdkga }kjk igjLd'r fd;k x;k gSA

ifj;kstuk xfrfcf/k;ksa dks fVdkA cukus dsZRI089@4& ifj;kstuk fVdkA dks"k
esa ,df=r fd;s x;sA dM+dukFk pwtksa dh fujUrj miyc/krk cuk;s j[kus ds fy, dM+dukF!
bdkbzZ >kcqvk esa LFkkfir dh xbZ ,o0a cht Itefijkstddkxg ftlls dh xq.koRrk;gDr
cht dh miyC/krk vkfhbk { ks =ksa esa | gfuféapr gks | d
Ifefr;ak] 6VRC/RTC ,0a 77 Lolgk;rk lewgksa dk xBu fd;k x;kA
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EXECUTIVE SUMMARY

Among disadvantaged districts, identified by the Planning Commission, Government of
India based on backwardness index, Dhar and Jhabua districts of Madhya Pradesh are
characterized by undulating topography, shallow low fertile soil, rainfed farming, small and
fragmented size of holdings, low investment capacity of the farmers which have made
traditional farming as a subsistence and uneconomic. An attempt was therefore made to
improve the livelihoods of the vulnerable tribal society under National Agricultural Innovation

Project - Component 3 SRLS Sub Project il ntegrated f ar mi

livelihood in undulating and rainfed areas
through sustainable enhancement in productivity and profitability, management of natural
resources through low cost measures, empowerment for entrepreneurships, value addition,
transportation and marketing.

Baseline survey indicates the domination of ST population (53.52 to 80.7%) with small
and marginal land holdings (< 0.2 ha.) in majority of farmers (71%). The major source of
livelihood was crop husbandry (37%) and livestock (10%). The average income/family was Rs.
16000/annum. Due to existence of monocropping in rainfed farming, the employment in
agricultural activities was only 90 to 120 days/ annum. Consequently, nearly 60% farm families
migrate to neighbouring states in search of job in urban areas. Malnutrition was common
phenomenon among tribal farmers. The rigidity to their ancestor 6 s p aotpkaetigegesulted
in low crop and livestock yield.

Maize based mono-cropping was predominant having low yield and income.
Pigeonpea, green gram and black gram were mainly grown as intercrop with maize. Crop
diversification was therefore promoted in
farmers to increase the number of crops, their productivity, cropping intensity and income per
unit area. The interventions like improved varieties, use of quality seed, integrated plant
nutrient management (IPNM), integrated weed management (IWM), integrated pest
management (IPM) techniques, intercropping and capacity building were made to increase the
livelihood security (LHS) through productivity enhancement in the crops. The realized crop
productivity due to project interventions was 1709kg/ha, on an average as against baseline
productivity of 807kg/ha. Thus, the enhanced seed vyield of 920 kg/ha resulted in additional
income of Rs 24241/ha. The incremental income varied from crop to crop with maximum in
cotton followed by mustard, soybean, maize and wheat. A net income of Rs150.13 lakhs was
generated by the project interventions on crop diversification.

Community managed seed production by seed societies have emerged as new source
of livelihood in remote tribal areas. Initially two seed societies namely Laxami Beej Utpadak
Shakari Sanstha Maryadit, Golawadi and Sharda Beej Utpadak Shakari Sanstha
Maryadit, Narsingrunda (Rotla) were formed, having 22 and 21 farmer members,
respectively. Further, two seed societies namely, Ashapuri beej Utpadak Shakari Sanstha
Maryadit, Jhyada and Balram Beej Utpadak Shakari Sanstha Maryadit, Vaglawat were set up
having minimum 21 members. The farmers voted unanimously to elect the executive for
smooth working of these societies. The interventions like capacity building on formation of
seed societies, seed production technologies, quality assurance, seed processing, storage
and marketing were regularly made for their smooth functioning. From an area of 371.64 ha at
586 f ar ma tolof 724i8@€ torss of quality seed were produced comprising of 291.63
ton soybean, 9.59 ton black gram, 7.22 ton pigeonpea, 196.23 ton maize, 161.05 ton wheat

of
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and 59.14 ton chickpea by these societies during project period. On an average, seed
societies are earning about Rs 41676/ha/season. Quality seed production in gram was more
economical followed by soybean, maize and wheat while, it was least profitable in pigeonpea
and black gram. A net income of Rs 154.89 lakh was earned by these seed societies during
the project period. These societies have assured the availability of quality seed of desired crop
varieties at right time and place thus, promoting the enhancement in crop productivity and
profitability. These societies have strengthened the seed infrastructure in remote areas and
are sparkling happiness on the face of tribal farmers.

Cultivation of vegetables and spices was negligible in area. Only, chilli was in
cultivation in limited area. Hence, vegetable crops viz., tomato, lady-finger, bitter gourd,
sponge gourd, pumpkin, brinjal, watermelon, cowpea, cauliflower and cabbage, chilli and
spices like onion, garlic, ginger and coriander were introduced and promoted in the area of
396.9 ha at the field of 1104 farmers. The major interventions were ridge sowing, drip method
of irrigation and fertigation, polythene mulching, nursery management techniques, staking in
tomato, improve varieties/hybrids and improved production technologies. The productivity
observed in vegetable crops was 34.05, 16.67, 16.20, 10.15, 14.65, 12.50, 3.20, 37.10, 9.80
and 15.95 t/ha in tomato, brinjal, ladyfinger, bitter guard, sponge guard, pumpkin, cluster bean,
watermelon, cauliflower and cabbage, respectively. Similarly, the productivity of spices namely,
garlic, chilli, coriander, ginger and onion was 14.79, 11.70, 9.18, 11.20 and 18.66 tons,
respectively. A total of 5508 tons vegetables and 2391 tons spices were produced by
introduction of vegetable and spices in project area with innovative technologies. The
productivity of all tested vegetable and spice crops are higher than the targeted productivity.
These interventions resulted in a net profit of Rs 546.42 lakhs comprising of Rs 312.32 lakhs
in vegetables and 234.20 lakhs in spices. Farmers are earning a net profit of Rs 1.64 lakh/ha
in tomato, Rs 0.85 lakh/ha in brinjal, Rs 1.01 lakh/ha in ladyfinger, Rs 0.65 lakh/ha in sponge
guard, Rs 0.98 lakh/ha in bitter guard, Rs 1.42 lakh/ha in pumpkin, Rs 0.49 lakh/ha in cluster
bean, Rs 3.92 lakh/ha in watermelon, Rs 0.18 lakh/ha in cowpea, Rs 0.73/ha in cauliflower
and Rs 1.05 lakh/ha in cabbage. Similarly, they are getting Rs 1.49 lakh/ha in onion, Rs 1.65
lakh/ha in garlic, Rs1.32 lakh/ha in chilli, Rs 2.14 lakh/ha in coriander and Rs 3.47 lakhs in
ginger. The income has risen to Rs 1.436lakh/ha with introduction of vegetable and spices with
innovative technologies and marketing avenues as against Rs 0.218 lakh/ha due to cultivation
of traditional crops. Thus, farmers are earning an additional income of Rs 1.218 lakh/ha with
these intervention. Farmerd s i nnovative irrigation technique u
their regulatory system was developed for vegetable cultivation in drought prone area. Nursery
management and nutritional garden in WADI were also promoted.

In the existing farming practices, fodder crops were not cultivated. The livestock were
dependent on the grazing and dry forages. The application of chaff cutter and manger was not
in vogue. In order to enhance the green fodder availability round the year, provide balance diet
for better health of livestock and increase in the milk yield, fodder crops like sorghum, pearl
millet, berseem, oat and lucerne were introduced. The improved varieties and production
technologies were tested and verified699).iThéeéh good
average green fodder production was 40.0, 45.0, 50.0, 55.0 and 49.0t/ha in sorghum, pearl
millet, berseem, oat and lucerne, which resulted in additional income from of Rs 0.30, 0.34,
0.37, 0.40 and 0.36 lakh/ha/season, respectively. In this way, an additional income of Rs 1.77
lakh/halyear was generated in the project area. Use of manger saves 2963.35 g / year of
roughage approximately. A total of 1600 animals were vaccinated for HS and BQ diseases
and 1300 for FMD with help of State Animal Husbandry Department and JK Trust (NGO).
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Similarly, deworming in 300 cattle and calves were carried out. Mineral mixture was provided
to milch animals of 190 farmers. With supplementation of animal nutritive feed, there was an
increase in milk, ranging from 3.58 to 5.02lit./day/ buffalo which resulted in average economic
gain of more than Rs 32 /day/buffalo. Improved nutrition was promoted to manage the silent or
delayed post-partum estrus. The result showed that 87.67 % buffaloes showed estrus when
their ration was supplemented with mineral mixture along with estrus inducing drug.

Kadaknath, a poultry breed famous for its meat quality, texture and flavour is native to
district Jhabua. This species bears special medicinal value and fetches high price in market.
The population of this bird was declining rapidly and it was under threat of extinction and
genetic erosion. The existence of backyard poultry system of its rearing, slow growth on
natural feeding (186 days sexual maturity) and more than 50 % mortality before maturity in
backyard poultry system of its rearing were major factors affecting the survival, growth and
productivity of this poultry. An attempt was therefore made in this project to conserve and
promote this poultry for increasing the livelihood security of tribal farmers. The interventions
like construction of low cost poultry shed, trainings on advanced technologies of poultry
production, optimum feed and balance diet, vaccination for protection from diseases and
exploring the marketing avenues were promoted. Ten tribal farmers were selected and 100
poultry chicks of ten days old were made available to them. The farmers were given hand-on
training on technologies for scientific poultry production, balance feeding, handling of feeder
and drinkers, health management and marketing. Timely vaccination was also carried out for
the control of ranikhet (F1/B1, lasota and R2B) and gum boro diseases. Deworming was
performed at 55 days age. Low cost poultry feed comprising of grain, bran, cake calcite, salt,
minerals and vitamins etc for 2500 cal/kg with protein (16%), calcium (1%) and phosphorus
(0.4%) were used. This new Kadaknath production technology has reduced mortality rate from
more than 50% to 10-12% and thus enhanced the survival percentage. The birds gained the
body weight in faster way and attained saleable weight of 1.10 kg in 105-120 days. The
growers sell this body weight poultry @ Rs 300 to 350/kg body weight or even more during
festival. In this way, an individual grower is getting the net income of Rs 0.90 to 1.05
lakh/year/shed. In order to promote the production and marketing of Kadaknath bird, a SHG
namely, Shri Kadaknath Murgi Palan Samooh, Jhayada, Jhabua comprising of 10 members
was formed during 2010-11.

The tribal farmers of district Jhabua were well convinced with this new innovated
Kadaknath farming technology. Consequently, the number of poultry sheds were increased In
the meantime, poultry growers reported for shortage of chicks. It was therefore felt to establish
a Kadaknath hatchery unit for assured supply of chicks to the poultry growers. Accordingly, a
new Kadaknath Chooza Utapadan Ekai was established under this project at Jhabua on
August 04, 2012 with financial support from NAIP. The tribal farmers are very happy with these
innovative interventions of Kadaknath production technology. The number of low cost poultry
sheds has now increased to 162. It has created the employment opportunity in tribal area. This
innovative farming is contributing towards income generation of nearly Rs 150 -155 lakh/ year
in disadvantaged district and thus contributing in reduction of migration for employment during
off crop season.

In order to sustain the project interventions during post project period, an amount of Rs.
2,21,089 has been generated as sustainability fund. Kadaknath hatchery unit has been
established to assure the availability of chicks. Similarly, registered seed societies are
assuring the quality seed availability and seed infrastructure in remote areas. Village level
committee (12), Cluster level committee (4), VRC/RTC (6), and SHGs/ Figs (77) have been
established in project area.
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Part-Il: Technical Details

1. Introduction
Madhya Pradesh, a home to large tribal population remained cut-off from the
mainstream development. This had made the state as one of the least developed states in
India with below national average HDI value of 0.375 (2011). The state's per-capita gross state
domestic product (nominal GDP) was the fourth lowest in the country (20107 11).Madhya
Pradesh remained backward in comparison to some other states of India. The economy of the
state is by and large characterized by subsistence level production and consumption. Based
on the backwardness index, the Planning Commission of India has identified 15 districts of the
state as disadvantaged districts. Out of these, Dhar and Jhabua districts are characterized by
degrading natural resources, adverse climatic extremes, undulating topography, shallow and
eroded soil, small and fragmented size of holdings, low investment capacity of the farmers that
have made traditional farming as a subsistence and uneconomic. Poor market access and
restricted availability of inputs at the location on right time are other hurdles in adoption of cost
intensive modern agricultural technologies. Agriculture and allied activities are main source of
livelihood for the people of these districts. In order to improve the livelihoods of the vulnerable
tribal society, National Agricultural Innovation Project - Component 3 SRLS Sub Project
il ntegrated farming system f orlatingamsltainfechamchdoé r ur al
Jhabua and Dhar districts of Madhya Pradeshod was

Project location

The operational area of the project was located in four compact clusters in two
disadvantaged districts of Madhya Pradesh. Golawadi and Jhyada cluster were located in
district Jhabua while, Advi and Khargone clusters were located in district Dhar. The
geographical location of the project area is listed in Table 1
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Table 1: Geographical location of the project area

Project clusters Longitude Latitude Altitude
Golawadi, Jhabua 22U 4306575 074U 4162 389.5m
Jhayda, Jhabua 22U 52014 074U 3167 304.7m
Advi, Dhar 22 U 2 3 074 U2& o 178.2m
Khargone, Dhar 22°276 48. 074°3 206 38. 190.4m

~ { o
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. [ | :: |
/ \
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2. Sub-project objectives

Objective 1

U Sustainable enhancement in productivity and profitability of agriculture and allied sector
through improved technologies in undulating and rainfed areas

Objective 2

U Development and management of natural resources through low cost measures in
undulating and rainfed areas

Objective 3

U Empowerment through entrepreneurships, value addition, transportation and marketing
to ensure the economic sustainability of the rural community

Objective 4

U Empowering stakeholders through capacity building and skill up gradation programmes

—ﬂ,—
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3. Sub-project Technical Profile

(Objective-wise work plan, monitoring indicators, expected output)

Objective 1

i

Action

=

=4 =4 -4 -4 -4 —a - -9

Sustainable enhancement in productivity and profitability of agriculture and allied
sector through improved technologies in undulating and rainfed areas

Points
Crop diversification
Community managed seed multiplication
Promotion of IPNM, IWM and IPM techniques
Inter cropping with pulses and oil seeds
Introduction of spices and vegetable based cropping system
Vegetable nursery management
Fodder production
Promotion of stall feeding
Fodder conservation technologies and densification

Objective 2

i

Action
1

= =4 =4 -4 -4 -4

Development and management of natural resources through low cost measures in
undulating and rainfed areas

Points

Conservation of natural resource (local poultry breed Kadaknath)
Production and marketing of Kadaknath

Localized production of low cost poultry feed

Soil health improvement

Increasing WUE through micro-irrigation techniques in vegetable crops
Legume fodder production

Soil conservation measures

Objective 3

i

Action

=

= =4 4 4 -4 -4 - -4

Empowerment through entrepreneurships, value addition, transportation and marketing
to ensure the economic sustainability of the rural community

Points

Marketing of Kadaknath by SHGs

Production and promotion of low cost poultry feed

Formation of SHG/ FIGs and seed societies

Value addition in maize through green cobs marketing and popping

Value addition through silage and hay in fodder crops

Skill development on nursery raising

Production of seed and planting material

Milk based value addition

Collective marketing and linkage strengthening for realization of high price
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Objective 4

i

Empowering stakeholders through capacity building and skill up gradation programmes

Action Points

=

=4 =4 -4 -4 -4 —a -4 -9

Training on crop production technologies and allied techniques

Training on soil health management, vermi compost production and WUE techniques
Capacity building on fodder conservation technologies

Training on formation of seed society, seed production and marketing

Training on production and promotion of low cost poultry feed

Training on collective marketing and linkages

Skill development on nursery raising

Skill enhancement for the production of seed / planting materials

Training on milk based value addition

Monitoring Indicators

9 Reduction in migration from 60 to 40 % by creating local employment opportunities
1 Enhancement in seed replacement rate to 15-17% over current rate of 3%
1 Increase availability of water, fodder, and energy resources to the level of 70% in
contrast to 50% current rate
9 Increase in cropping intensity from 131 to 141% and 145 to 158% in Jhabua and Dhar
districts, respectively
9 Similar advancement is expected in the productivity of black gram, pigeon-pea,
mustard and cotton.
9 Introduction and popularization of vegetable crops like tomato, brinjal, cucurbits and
cowpea and spices like chilli, garlic, and turmeric.
1 Establishment of vegetable nursery at least one in each cluster (12) to meet 20-30%
demand of good quality vegetable saplings.
91 Popularization of fodder production and conservation techniques to enhance the quality
fodder production and additional three months availability up to February / March.
9 Establishment of 10 poultry shed to increase the availability of 1500 poultry birds
9 Site-specific need based entrepreneurship such as seed production, vermin-
composting, fodder production, nursery raising, and poultry feed production.
1 Linkages and network established with local service providing organizations for the
sustainability of the interventions.
Outcome
Expected outcome Present Value at end of
value the project
1. Increased in income of about 1250 farm families | Rs 16000/ Rs 20500/
through project interventions family/year family/year
2. Productivity enhancement in major crops (kg/ha)
Maize 1137 kg/ha 1500 kg/ha
Soybean 720 kg/ha 940 kg/ha
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Gram 577 kg/ha 950 kg/ha

Wheat 1891 kg/ha 2300 kg/ha

Mustard NA 560 kg / ha

Pigeonpea NA 360 kg / ha

Vegetables
1 Tomato NA 50 g/ha
1 Brinjal NA 50 g/ha
1 Cucurbits NA 60 g/ha
1 Cowpea NA 35 g/ha

Spices
T Chilli NA 30 g/ha
1 Garlic NA 20 g/ha
1 Ginger NA 30 g/ha
1 Turmeric NA 30 g/ ha
9 Onion NA 50 g/ha

3. Quality seed production Nil 75 tons/year
4. Increase in SRR in major crops 2-3% 34%
5. Establishment of vegetable nursery Nil 12 Nos
6. Cropping intensity
Jhabua 131% 145%
Dhar 145% 158%
7. Value addition and drudgery reduction techniques Nil 4Nos
8. Establishment of Kadaknath sheds Nil 15shed
9. Reduction in poultry losses (mortality) 50% 20 %
4. Baseline values
Based on base line survey of the target area, the project area is characterized by the
following:

I The area is tribal dominated with ST population of 53.5% and 85.7% in Dhar and
Jhabua, respectively.

1 The land holding (< 2ha) is small to marginal in majority of farmers (71%) of targeted
area.

9 The major source of livelihood is crop husbandry (37%) followed by livestock
production (10%).

9 Traditional mono-cropping was prevalent. Crop yields was low due to rainfed farming,
erratic rains, low soil fertility, very low availability of quality seeds, limited use of
production inputs, less involvements of SHGs/FIGs and lack of awareness regarding
improved practices.

1 The annual income of sample farmers was Rs11300, 28520, 10250, 30720, 24080,

21840, 18150 and 18480/ha in maize, soybean, black gram, pigeonpea, cotton, wheat,
gram and mustard, respectively.
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1 Average crop productivity of sample farmers was 1.13, 0.72, 0.41, 0.96, 0.86, 1.89 and
0.58t/ha in maize, soybean, black gram, pigeonpea, cotton, wheat and gram,
respectively.

1 The employment in agricultural activities was only 90 to 120 days/year. Consequently,
nearly one third farm families (60%) migrate to neioughbouring states in search of job
in urban areas.

9 Chilli was cultivated as a spice crop only in cluster area.

1 Low input based traditional backyard poultry farming.

1 Country type cow, buffalo and goats are the major livestock.

1 Low productivity of dairy animals due to prevalence of grazing system, no fodder
production system and lack of awareness about scientific practices of livestock
management.

1 Malnutrition was common practices among tribal farmers. The rigidity to their
ancestordéds package resulted in low crop

1 The poultry sheds and agro-processing units were not in existence in the project area.

5. Research achievements

Sustainable enhancement in productivity and profitability of agriculture and allied
sector through improved technologies in undulating and rainfed areas

U Module I: Maize based integrated farming system

1. Productivity enhancement through crop diversification, IPNM, IWM, IPM
technigues and intercropping

Maize based mono-cropping was predominant in the project area having low yield and
income. Pigeonpea, green gram and black gram were mainly grown as intercrop with maize.
Crop diversification involving soybean, maize, wheat, chickpea, mustard, cotton, black gram
and pigeonpea was therefore promoted to increase the number of crops, their productivity,
cropping intensity and income per unit area. The interventions like improved varieties, use
of quality seed, integrated plant nutrient management (IPNM), integrated weed management
(IWM), integrated pest management (IPM) techniques, intercropping and capacity building
were imposed for LHS through productivity enhancement of the crops. The area covered
was 619.3ha at the fields of 1651 farmers (Table 2). Promoted improved varieties were JS
93-05, JS 95-60 and JS 335 in  soybean; ICPL 87, JKM 189 and TJT 501 in pigeonpea;
KH612, JVM421 and hybrid in maize; JU 8 -6 in black gram, Bt Rashi and DCH 32 in
cotton; JW 3020, Lok 1, MP 4010, HI 1500, GW 322, GW 366, GW 273 and HI 1418 in
wheat; JG 218, JG 11, JG 16, JG 130 and JG 412 in chickpea and Pusa bold, NRCDR 2
and Pusa Jai Kisan in mustard (Table 3).
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Table 2: Households and area covered in LHS by crop diversification

09-10|10-11 |11-12 |12-13)13-14 | Total | 09-10 | 10-11 | 11-12 | 12-13 |13-14

Soybean 59 80 113 | 189 | 57 498 | 194 | 32.0 47.6 80.8 | 23.0 | 202.8

Pigeonpea | 15 10 17 15 22 79 6.7 4.0 7.0 6.6 8.2 32.5

Maize 48 65 75 147 | 48 383 | 19.2 | 15.0 31.0 27.1 | 20.5 | 112.8
Black gram | 22 14 9 31 13 89 6.7 4.0 7.0 6.6 8.2 32.5
Cotton 10 10 5 50 = 75 2.0 4.0 2.0 20.0 = 28.0
Wheat 36 52 50 95 32 265 | 13.2 | 224 25.9 38.0 | 13.0 | 112.5
Chickpea 40 60 38 65 28 231 | 17.2 | 24.8 15.2 17.2 | 11.2 | 85.6
Mustard 9 6 3 9 4 31 3.6 2.4 1.2 3.4 2.0 12.6

Seed yield potential of tested crops varied variety to variety and in different years
(Table 3). It may be due to differences in genetic potential of tested crop varieties and
existence of genotype x environment interaction with prevailing climatic conditions in different
years. Over the varieties, seed vyield ranged from 14.0 to 17.0 g/ha in soybean; 9.4 to 12.0
g/ha in pigeonpea; 25.0 to 33.3 g/ha in maize; 5.7 to 7.6 g/ha in black gram; 15.0 to 21.1 g/ha
in cotton; 25.7 to 36.9 g/ha in wheat; 12.1 to 14.6 g/ha in chickpea and 10.5 to 13.0 g/ha in
mustard (Table 3). On an average, highest productivity of 31.5 g/ha was recorded in wheat
followed by maize while, black gram noted the lowest productivity of 6.5 g/ha.

The productivity of all the tested crops showed significant enhancement with project
interventions in comparison to baseline productivity (Table 4). In the project area, the recorded
crop productivity is higher than baseline and targeted productivity in all the crops (Fig. 1). The
increase in seed yield was highest in (1710 kg/ha) maize followed by wheat (1263 kg/ha),
mustard (1190 kg/ha), cotton (870 kg/ha) and soybean (868 kg/ha) while, it was found least in
black gram (236 kg/ha).

Table 3: Seed yield potential in different crop varieties in tested years

Crops Improved varieties Seed yield (g/ha) Mean

09-10 |10-11 |11-12 | 12-13 | 13-14
Soybean JS 93-05, JS 95-60 & JS 335 165| 15.1| 17.0 16.8 14.0 15.9
Pigeonpea | ICPL-87,JKM-189 & TJT 501 94| 11.0| 105 11.0 12.0 10.8
Maize KH 612 and JVM 421 284 | 25.0| 33.3 28.7 27.0 28.5
Black gram | JU 8-6 5.7 5.7 6.3 7.6 7.0 6.5
Cotton Bt Rashi and DCH 32 21.1| 21.0| 16.6 15.0 - 18.4
Wheat JW 3020, Lok 1, GW 322, MP 25.7| 279 | 345 36.9 32.8 315
4010, HI 1500, GW 366, GW
273 & HI 1418
Chickpea JG 218, 3G 412, JG 11, JG 16 146 | 121 | 13.0 14.3 12.4 13.3
and JG 130
Mustard Pusa bold, NRCDR 2 and 13.0| 12.0| 12.0 12.0 10.5 11.9
Pusa Jai Kisan
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Table 4: Increase in crop yield and income due to project interventions

Crop Baseline yield | Improved yield Enhanced yield Enhanced income
(kg/ha) (kg/ha) (kg/ha) (Rs/ha)

Soybean 720 1588 868 27776
Pigeonpea 610 1078 468 18720
Maize 1137 2847 1710 20520
Black gram 410 646 236 8260
Cotton 970 1840 870 47850
Wheat 1891 3154 1263 20208
Chickpea 577 1328 751 17273
Mustard - 1190 1190 33320
. Mean 902 | 1709 807 | 24241

The realized crop productivity due to project interventions was 1709 kg/ha on an
average as against baseline productivity of 807 kg/ha (Table 4). Thus, the enhanced seed
yield of 920 kg/ha resulted in additional income of Rs. 24241/ha. The incremental income
varied from crop to crop with maximum in cotton (Rs. 47850/ha) followed by mustard, soybean,
maize and wheat. It was recorded lowest in black gram (Rs. 8260/ha). It is thus clear that crop
diversification promoted the addition income of Rs. 24241/ha per season in the targeted
districts.

An overall observation on crop diversification showed that a net income of Rs. 150.13
lakhs was generated by the project interventions on crop diversification which were
implemented in 619.3 ha at the fields of 1651 gross beneficiaries (Fig. 2).

3500 - Fig 1: Productivity enhang:leSTent in crops (kg/ha.)
3000 A 2847
2500 A 230
2000 A 189 m Baseline yield

150 188 m Target yield
1500 - 1328 : .

113 1190 u Achieved yield
94 95
1000 - 72
57 56
500 -
0
0 T T T T T
Maize Soybean Chickpea Wheat Mustard

—i,—
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Fig. 2:Area covered, beneficiaries and income generated by
crop diversification

1651
2000
1500
1000
150.13
0
Area (ha) HH NIG (Rs in lakh)

Innovative IFS module for rainfed areas 1 a success story

Cultivation of field crops like maize, cotton, soybean, wheat and chickpea;
vegetable crops namely, chilli, tomato, okara and active involvement in seed society
activities resulted in an income of Rs 0.97 lakhs/ year in rainfed farming of small
holding farmers in district Jhabua.

Shri Ramesh S/o Man Singh, a young farmer of the village Vaglawat, district Jhabua is
educated up to 10" standard. His financial condition was very poor. His family completely
depends on agriculture. He grew mostly rainfed maize (local maize-Sathi), black gram and
soybean by traditional method of farming. Due to low productivity, the whole family migrate to
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another place for extra income but the whole income was very less (Rs 29500/year). In 2009-
10, he came in contact of NAIP scientist and got training on crop diversification, vegetable
production and improved cultivation technologies. He started innovative cultivation of maize,
pigeonpea, cotton, soybean, wheat, chickpea, mustard and vegetable crops like chilli, tomato,
okra. He adopted improved varieties, IPM, INM, and IWM on his 2.0ha land and got more
profit. After getting profit, he constructed a well under Kapildara scheme. Now he is using all
the scientific technologies of crop production and water conservation. Now, productivity of
crops has increased up to 28 to 40% and he earned 97 thousand per year from his 2.0 ha land.
He also started a seed society Balram Beej Utpadak Sansthad f od prosuet®n with 21
farmers of Vaglawat village. They produced 350q foundation seed of wheat variety GW322 in
winter season of 2012-13. Collector, district Jhabua awarded him a Certificate of
Appreciation and cash prize of Rs. 10,000/- for his special success in agriculture on the
occasion of Republic day (26™ January 26, 2012).

Another IFS module for small holding farmers - a success story

Innovative cultivation of field crops viz., maize, soybean & wheat and vegetable
crops okra, brinjal and chilli, kadaknath rearing and custom hiring promotes livelihood
(Rs 2.05 lakhs/year) among small holding farmers of district Jhbua.

Shri BabuThandar S/o Gulji Thandar, village i Chota Gudda is a 34 years young
farmer. He is educated upto 8" standard and has small land holding of 2.0ha. He came in
contact with NAIP scientists during 2011-12. At that time, his financial condition was not good.
His family was completely dependent on agriculture and cultivated maize, soybean, blackgram,
and wheat by traditional methods in rainfed farming. As the rain precipitation depends on
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monsoon hence, low crop productivity was common feature. Consequently, his earning was
Rs 26600/year. Thus, his whole family migrates to neighboring states for employment and
extra income. The NAIP scientists encouraged him for crop diversification involving vegetables
and adoption of improved production technologies.

He started scientific cultivation of vegetable crops like okra, brinjal and chilli in small
area depending on water availability with maize, soybean and wheat. He is also adopting the
improved varieties, IPM, INM, IWM techniques. With increase in crop productivity (25 to 40%)
and consequent production, he got more profit and income. After getting the additional income
from rainfed farming, he constructed a Kadaknath poultry shed from his own income and with
some help from NABARD. Now, he is applying the scientific crop production technologies,
water conservation measures and NAIP innovated Kadaknath farming techniques. His family
remains engaged about 8-9 months in farming activities. This year, he purchased a tractor
from bank loan and serving the neighbor farmers on custom hiring. Now he earned 65
thousand/ year from rainfed agriculture, 90 thousand/year from Kadaknath rearing and 50
thousand/year from tractor hiring. In this way, he is earning about Rs 2.05 lakh/ year. He has
become a member of Kadaknath Samooh and Farmers federation. He is also actively
participating in capacity building programmes and exposure visits organized by KVK, Jhabuad
and allied agencies.Collector district Jhabua awarded him a Certificate of Appreciation with
a cash prize of Rs. 10,000/-on the occasion of Republic day (Januarys26, 2013) for their
special achievement in agriculture and Kadaknath rearing.

W~

¥

2. LHS through community managed seed production

Seed is the most vital input for increasing the crop production and productivity. The
seed scarcity, its timely unavailability and non-availability of quality seed of adapted crop
varieties, high seed price and role of the middle man in seed distribution were the major
challenges before the tribal farmers. In order to accelerate the availability of quality seed of
improved crop varieties at right time and place, production of foundation and certified seed
were promoted by implementing the concepts of seed societies. The NAIP scientists worked
hard to build the capacity of community/ society members and made an effort to develop
administrative and | e g adcietipsrimtially fow seedfsocietesnamneely,d6 s s e e (
Laxmi beej USSM, Golawadi; Sharda beej USSM, Narsiggunda; Ashapuri beej USSM, Jhyada
and Balaram beej USSM, Vaglawat were set up having minimum numbers of 21 members.
The famers voted unanimously to elect the executive for smooth working of these societies.
The interventions like capacity building on formation of seed societies, seed production
technologies, quality assurance, seed processing, storage and marketing were regularly made
for their smooth functioning.
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The quality seed production was promoted in soybean, black gram, pigeonpea, maize,
wheat and gram in an area of 371.64 ha at 586 f:
during the project period of 2009 to 2013. The varieties involved in seed production were JS
95-60, JS 93-05 and JS 335 in soybean, JU 8-6 in black gram, JA 4 and JKM 189 in
pigeonpea, JVM 421 and KH 612 in maize, HI 1418, GW 273, JW 3020, MP 4010, GW 322
and GW 366 in wheat and JG 130, JG 11, JG 16 and JG 218 in chickpea. The quantity of seed
produced was 291.63 ton in soybean, 9.59 ton in black gram, 7.22 ton in pigeonpea, 196.23
ton in maize, 161.05 ton in wheat and 59.14 ton in chickpea (Table 5). Thus, a total of 724.86
ton seed was produced in different crops by these societies during project period.

Fig. 3: Community managed seed production - area covered,
beneficiaries and income generated
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Table 5: Quality seed produced in different crops by NAIP seed societies

HH Area Seed Gross Income = Net income Net
(ha) produced (Rs in lakh) | (Rs in lakh) income
(ton) (Rs/ha)
Soybean 172 190.10 291.63 98.84 83.02 43683.05
Black gram 41 14.80 9.59 3.35 1.88 12677.08
Pigeonpea 42 9.04 7.22 1.93 1.03 11456.75
Maize 105 58.40 196.23 29.06 24.59 42120.01
Wheat 141 55.70 161.05 27.72 23.46 42120.01
Gram 85 43.60 59.14 21.54 20.91 47838.83
ota 36 64 4.86 32.44 4.89 0989
ea 41676.70

Gross income generated by these societies was Rs 182.44 lakhs which ranged from
Rs 1.93 lakhs in pigeonpea to Rs 98.84 lakhs in soybean among different crops. Similarly, the
net income earned by the societies was Rs 154.89 lakhs. It varied from Rs 1.03 lakhs in
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pigeonpea to Rs 83.02 in soybean (Table 5). The net income per hectare was in between Rs
11456.75 to Rs 47838.83 in different crops. Quality seed production in gram was more
economical followed by soybean, maize and wheat while, it was least profitable in pigeonpea
and black gram. In this way, a gross income of Rs 182.44 lakhs was generated from the
production of 724.86 tons of quality seed in six crops. Thus, a net income of Rs 154.89 lakh
was earned by these seed societies in project period (Fig. 2). On an average, seed societies
are earning about Rs 41676.70/ha/season.

The positive effects of these seed societies are nhow more visible from the formation
and execution of 26 new seed societies in the district Jhabua and Dhar. These seed societies
are assuring the availability of quality seed, strengthening the seed infrastructure in remote
areas, increasing crop productivity and profitability thus sustaining the livelihood security in
these backward districts.

Seed societies bring prosperity in tribal areas i a success story

Seed societies have emerged as new source of livelihood in remote tribal areas.
These societies have assured the availability of quality seed of desired crop varieties at
right time and place thus, promoting the enhancement in crop productivity and
profitability. These societies have strengthened the seed infrastructure in remote areas
and sparkling happiness on the face of tribal farmers.

Increase in agricultural production through crop diversification and related technologies
enhanced opportunities for rural livelihoods in the tribal district Jhabua. Seed is the most basic,
critical and vital input for the sustainability in growth of agricultural production. The scarcity of
guality seed, its timely unavailability, non-availability of quality seed of adopted varieties, high
seed price and role of the middle-man in seed distribution were the major constraints in
adoption improved crop production technologies. It resulted in low productivity of crops and
consequently the income of farmers. The NAIP scientists of KVK, Jhabua implemented the
concept of seed societies in order to accelerate the availability of quality seed in tribal areas.
The scientists worked to build the capacity of community members and made an effort to
develop administrative and legal processes. After discussing the proposal, interested farmers
voted unanimously to set two up seed societies namely, Laxami Beej Utpadak Shakari
Sanstha Maryadit, Golawadi and Sharda Beej Utpadak Shakari Sanstha Maryadit,
Narsingrunda (Rotla) having 22 and 21 farmer members, respectively. Further, two seed
societies namely, Ashapuri beej Utpadak Shakari Sanstha Maryadit, Jhyada and Balram Beej
Utpadak Shakari Sanstha Maryadit, Vaglawat were also created with a total of 21 members in
each society. NAIP scientists regularly arranged trainings on the formation and management
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of societies, seed production technologies, seed standards, seed processing, storage and
marketing with highlights of their benefits. Now, the members of seed societies are performing
the activities of seed production, processing, and storage as well as for seed quality assurance.
They are marketing the seed produced to both farmers in the community and beyond. The
training is facilitating in input supply, quality control, institutional and marketing supports etc.

The ripple effects of these societies are clearly visible. Farmers are getting good prices
for their crops. High quality seeds are available to them at right time and place. Seed
production facilities are strengthening in the area. With increased profit margins, they have
become entrepreneurs in seed system and exploring the technical aspects of the market. In
the last four years, the societies registered under NAIP project have generated business worth
of Rs. 182.44 lakhs with a net income of Rs 154.89 lakhs. On an average, farmers are getting
a profit of Rs41677/ha/season from production and marketing of quality seeds. These
societies are facilitating identification of suitable superior crops and their improved varieties for
sustainable production enhancement in rainfed and undulating areas of Jhabua agro-climatic
conditions. The assured availability of quality seed of improved crop varieties in remote hilly
areas is accelerating the seed replacement rate and promoting the fast adoption of new
technologies thus, supporting the horizontal and vertical expansion of agricultural system for
sustainable livelihood security.

Influenced by the success of these four societies, farmers in neighbouring villages and
districts are being inspired to do the same. Presently, 26 seed societies in Jhabua and Dhar
districts are offering services to tribal farmers. Thus, 4
the seed societies are increasing the cropping intensity,
boosting the crop productivity, promoting socio-
economic  development, strengthening the seed |
infrastructure in remote areas and sparkling happiness
on the face of tribal farmers.

Balram Seed Society, Jhabua was awarded
Certificate of Appreciation on the occasion of
Republic Day (January 26, 2013) with the cash prize of Rs. 20000/- by Collector, District
Jhabua for special contribution in seed production.

3. LHS through promotion of vegetables and spices cultivation

Cultivation of vegetables and spices was negligible due to existence of rainfed farming
in the districts Dhar and Jhabua. Only, chilli was in cultivation in limited areas. Hence,
vegetable crops viz., tomato, lady-finger, bitter gourd, sponge gourd, pumpkin, chilli and spices
like onion, garlic, ginger and coriander were introduced and promoted in the area of 396.9ha at
the field of 1104 farmers. Area covered was 235.8ha and 161.1ha in vegetables and spices,
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respectively (Table 6). Similarly, gross beneficiaries were 656 and 448 in vegetables and
spices. The major interventions were ridge sowing, drip method of irrigation and fertigation,
polythene mulching, nursery management techniques, staking in tomato, improve
varieties/hybrids and improved production technologies. The improved varieties/ hybrids of
vegetable crops were Red gold, US 3380, Shaktiman and Namdhari in tomato; BE 707, SGS
519, Mahima F 1 and BE 707 in bringal; No.10, No. 256, VRO 06 and Pusa jai kisan in
ladyfinger; NS 1024 and hybrid in bitter guard; Staya and hybrid in sponge guard; hybrid and
local in pumpkin; Sardar in cluster bean; CP 4 and hybrid in cowpea; Suravi and hybrid in
cauliflower, VAR 296 and wonderful in cabbage and Karina king in water melon. Similarly, the
spices varieties were Ujala 2680, US 611, HPH 7007, Charmi and C 303 in chilli; N 53, AFDR
and AFLR in onion; Simpo S 33, Super aroma 99 and SB 800 in coriander and G 323 and
G 282 in garlic and Suprabha in ginger (Table 7).

Table 6: Households and area covered in vegetable and spices cultivation
\ Crop Households Area covered (ha) Total

1 0910[1011 [11-12[1213 [13-14 | Total | 09-10[10-11 [11-12 |1213[ 1314

A. Vegetable crops

Tomato 35 46 93 43 48| 265 | 12.0| 27.0| 31.8| 8.4 | 138 92.8
Brinjal 21 40 50 5 21| 137 70| 195| 21.0| 10| 6.8 55.3
Ladyfinger 28 28 28 10 22| 116 | 105 | 130 | 110| 24| 65 43.4
Bitter gourd 14 - - 5 8 27 5.0 - -| 10| 3.0 9.0
Sponge 14 5 2 5 9 35 5.0 2.0 04| 10| 18 10.2
guard
Pumpkin 12 - - 14 - 26 3.8 - -| 6.0 - 9.8
Cluster bean 18 - - - 10 28 6.0 - -| 25 - 8.5
Watermelon - - - 1 - 1 - - -1 1.0 - 1.0
Cow pea - - - - - 9 - 2.8 - - - 2.8
Cauliflower - - - 2 - 2 - - -1 1.0 - 1.0
Cabbage

Total 118 656 . . . . .

B. Spice crops

Onion . .
Garlic 6 5 5 4 - 20 6.0 2.0 20| 0.6 - 10.6
Chilli 19 58 53 62 36| 228 88| 19.0| 17.1| 204 | 8.8 74.1
Coriander - 4 15 3 - 22 - 1.0 40| 05 - 5.5
Ginger - - - 2 - 2 - - -| 0.8 - 0.8

110.3 119.8

In vegetable crops, the productivity observed was 34.05, 16.67, 16.20, 10.15, 14.65,
12.50, 3.20, 37.10, 9.80 and 15.95t/ha in tomato, brinjal, ladyfinger, bitter guard, sponge guard,
pumpkin, cluster bean, watermelon, cauliflower and cabbage, respectively (Table 7). It varied
from 19.50 to 40.55 t/ha in tomato, 13.20 to 19.45t/ha in brinjal, 13.25 to 18.00t/ha in
ladyfinger, 8.50 to 12.50t/ha in bitter guard, 12.40 to 17.50 in sponge guard, 9.60 to 15.40t/ha
in pumpkin, 3.10 to 3.30 t/ha in cluster bean, respectively. Similarly, the productivity of spice
crops, ranging from 15.05 to 21.50, 11.00 to 18.04, 2.32 to 19.40 and 8.60 to 9.60 with a mean
of 18.66, 14.79, 11.70 and 9.18t/ha in onion, garlic, chilli and coriander, respectively. Ginger
recorded the yield potential of 11.20t/ha.
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By introduction of vegetable and spices in project area with innovative technologies, a
total of 5508 tons vegetables and 2391 tons spices were produced. The productivity of all
tested vegetable and spice crops was higher than the targeted productivity except cowpea (Fig.
5). It resulted in a net profit of Rs 546.42 lakhs (Fig. 4) comprising Rs 312.32 lakhs in
vegetables and 234.20 lakhs in spices. Farmers got net profit of Rs 1.64 lakh/ha in tomato, Rs
0.85 lakh/ha in brinjal, Rs 1.01 lakh/ha in ladyfinger, Rs 0.65 lakh/ha in sponge guard, Rs 0.98
lakh/ha in bitter guard, Rs 1.42 lakh/ha in pumpkin, Rs 0.49 lakh/ha in cluster bean, Rs 3.92
lakh/ha in watermelon, Rs 0.18 lakh/ha in cowpea, Rs 0.73/ha in cauliflower and Rs 1.05
lakh/ha in cabbage due to adoption of vegetable cultivation. Similarly, they are getting Rs 1.49
lakh/ha in onion, Rs 1.65 lakh/ha in garlic, Rs1.32 lakh/ha in chilli, Rs 2.14 lakh/ha in coriander
and Rs 3.47 lakhs in ginger.

The income due to cultivation of traditional crops and chilli was on an average, Rs
0.218 lakh/ha. It has risen to Rs 1.436 lakh/ha with introduction of vegetable and spices with
innovative technologies and marketing avenues (Table 8). Thus, farmers are earning an
additional income of Rs 1.218 lakh/ha with these interventions.

Table 7: Crop varieties and their yield potential in different years

Varieties

Improved yield (t/ha)
09-10 10-11 11—12\ 12-13

A. Vegetable crops

Tomato Shaktiman, Namdhari, 19.50 | 35.30| 34.50 | 40.55 | 40.40 34.05
Red gold and US 3380

Brinjal BE-701, SGS-519, Mahima F1, 18.50 | 19.45| 15.40 | 16.80 | 13.20 | 16.67
BE-706 and BE-706

Okra Pusa Jaikisan, No. 256, No.10, 18.00 | 13.25| 14.80 | 17.65 | 17.30 | 16.20
and VRO 06

Bitter gourd Hybrid and NS 1024 12.50 | 8.50 - 10.50 | 9.10 10.15

Sponge guard | Hybrid and Satya 17.50 | 12.40| 15.00 | 14.62 | 13.75 14.65

Pumpkin Hybrid and local - 9.60 - 15.40 | 0.00 12.50

Cluster bean Sardar - 3.10 - 0.00 3.30 3.20

Watermelon Karina king - - - 37.10 - 37.10

Cow pea CP 4 and Hybrid - 0.85 | 1.20 - - 1.03

Cauliflower Hybrid, Surabhi & Madhuri - - - 9.80 - 9.80

Cabbage Wonderfull, VAR. 296 and Bahar - - - 15.95 - 15.95

Onion AFDR, AFLR and N 53 20.00 | 15.05| 17.75 | 21.85 - 18.66

Garlic G 323 and G 282 17.52 | 11.00| 18.04 | 12.60 - 14.79

Chilli Ujala 2680, US 611, C 303, 2.32 | 9.35 | 10.22 | 19.40 | 17.20 | 11.70
HPH7007 and Charmi

Coriander Simpoo S 33, Super aroma 99 - 9.60 | 8.60 9.35 - 9.18
and SB 800

Ginger Suprabha - - - 11.20 - 11.20




Table 8: Enhanced income due to vegetable and spices cultivation
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Maize 0.113 Tomato 1.640 1.527
Black gram 0.102 Brinjal 0.850 0.748
Pigeonpea 0.307 Okra 1.010 0.703
Wheat 0.218 Bitter gourd 0.980 0.762
Chilli 0.350 Sponge guard 0.650 0.300
Pumpkin 1.420 1.420
Cluster bean 0.490 0.490
Watermelon 3.920 3.920
Cowpea 0.180 0.180
Cauliflower 0.730 0.730
Cabbage 1.050 1.050
Onion 1.490 1.490
Garlic 1.650 1.650
Chilli 1.320 1.320
Coriander 2.140 2.140
Ginger 3.470 3.470
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Fig. 4: Arca, beneficiaries and income generated by vegetable and spices
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