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FOREWORD 
 
 

Agriculture in Bihar is faced with major challenges like low productivity, regional 

disparities and low level of diversification of agriculture into non-food crops and commercial 

crops and allied enterprises. The State requires an action-oriented policy for rejuvenating its 

agriculture sector. Bihar is a true example of a ‘resource rich state’ inhabited by ‘poor 

people’. It is a ‘high potential low productivity’ state offering tremendous scope for evolving 

effective strategies for delivering rural services and for implementing local institutional 

arrangements to improve livelihoods of the rural poor through agriculture based activities. 

The state is ranked lowest among the Indian states in terms of per capita income. Thus, the 

agricultural development holds key to improve the livelihoods as over 85 per cent of the 

population depends directly or indirectly on agriculture. Out of the 150 most disadvantaged 

districts in the country identified by the Planning Commission, 15 districts are located in the 

Bihar and in the light of the above facts four such districts, namely Munger, Vaishali, 

Darbhanga & Samastipur were selected under this project (component-3). 

 

Keeping in view the problems and potentials of agricultural development in the state, 

under NAIP (National Agricultural Innovation Project) Component- 3, an attempt was made 

to address farmers’ centric livelihood security based on farmers’ resources and perspective. 

The project envisaged to identify the target groups and to improve livelihood security of rural 

people through technology innovative farming systems encompassing wider process of social 

and economic change covering different stakeholders. The basic premise of the project was to 

generate knowledge and a better understanding of complex small-holding based farming 

system approaches in partnership with NARS (National Agricultural Research System), CG 

(Consortium Group) Centers, NGOs (Non-Government Organizations) and Civil Societies. 

The major interventions included in the project include development of location specific 

farming system modules for small and marginal farmers (in tube- well irrigated low- 

productive system & in water congested/flooded lowlands), fish culture in pens and cages in 

chaur lands, animal based integrated farming system in watershed, Sugarcane-Fish based 

farming system in shallow chaurs, multi-tier vegetable production, introduction of Makhana 

+ Fish + Singhara System in flood-prone ecosystem, enhancing access to groundwater for 

poor and marginal farmers,  introduction of mushroom production and vermi-composting and 

providing value-chain to the farmers. This project has contributed significantly to the 

economic upliftment of poor farmers particularly small & marginal farmers and farm women. 

 

I am very happy that the project has achieved its desired objectives. I congratulate the 

entire group of scientists and members of various committees of the project for their hard 

work in executing the activities successfully. I sincerely thank Dr. Abhay Kumar, Consortium 

Principal Investigator and his team of scientists for compiling and editing this final report.  

 

 

 

(B. P. Bhatt) 

Director, ICAR RC for ER, Patna & 

Consortium Leader 



 

 

PREFACE 

 

 

The state of Bihar is the second most populous state of the country, with a total 

human population of 103.80 million and population density of 1102 persons/ Km2, 

respectively. A large section of the total population (53.5 %) lives below the poverty line. 

The average size of the land holdings is very small, with marginal and small farmers 

constituting about 84.2 and 9.2%, respectively. The State is ranked lowest in the country in 

terms of per capita income. The major objective of component 3 (Research on sustainable 

rural livelihood security) of National Agricultural Innovation Project, was to improve 

livelihood security of the rural people living in selected disadvantaged regions through 

technology-led innovation systems. The project was planned, developed and implemented in 

participatory mode in four selected disadvantaged districts of Bihar through a consortium 

consisting of ICAR-RCER, Patna; RAU, Pusa;  CIFRI, Barrackpore; CPRS, Patna; IWMI, 

New Delhi; IFPRI, New Delhi and BAIF - a national level NGO. The community 

participation was ensured right from planning, benchmarking, and implementation to 

marketing and value addition, monitoring and impact assessment in order to make the project 

sustainable and acceptable to each section of society (including landless households). Special 

focus was given towards small and marginal farmers and landless / asset-less farmers, share 

croppers, farm women, SHGs and unemployed rural youth with limited skills. 

 

I gratefully acknowledge the consistent guidance and monitoring of Dr. B. P. Bhatt 

and Dr. M. A. Khan, the present and former Consortium Leader and Director, ICAR 

Research Complex for Eastern Region, Patna. I also extend the thanks of gratitude to Dr. 

Gopalji Trivedi, Chairman and Hon'ble Members of Consortium Advisory Committee 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. The work led by predecessor 

CPI, Dr P. K. Thakur is also acknowledged. My sincere thanks are due to head of partner 

institutions/organization. I wish to appreciate the efforts of all Co-PIs and scientists 

associated with this project, who has worked whole heartedly in the remote areas for the 

success of project activities. Last but not least, the cooperation of all the farmers’ and  

support rendered by all the research associates, field assistants, office assistant and other 

contractual staff of the project is thankfully acknowledged. 

 

 

 

 

 

 

 

(Abhay Kumar) 

Principal Scientist & CPI 

 

 

 



1 

 

 

 

fcgkj ds fiNM+s ftysa esa lhekar Hkwfe /kkjdksa dh ckgqyrk ¼84-2 izfr'kr½ gS vkSj xjhch js[kk ls uhps dh 

vkcknh 53-5 izfr'kr gSA bl oxZ ds yksxksa dk ftfodksiktZu dk fodYi lhfer gSA mudh ØsfMV] cktkj vkSj d̀f"k 

lykgdkj lsokvksa rd igqap cgqr lhfer gSA fdlkuksa dh vkfFkZd ,oa lkekftd n'kk lq/kkjus gsrq lalk/ku vk/kkfjr 

,dhd`r d̀f"k iz.kkyh dh t:jr gS] ftudh vk; eq[; :Ik ls d`f"k vkSj lacaf/kr xfrfof/k;ksa ij vk/kkfjr gSA  

fdlkuksa ,oa [ksrh dh leL;ksa vkSj laHkkoukvksa dks /;ku esa j[krs gq, bl ifj;kstuk ds }kjk NksVs lhekar 

/kkjdksa dh {kerk dks etcqr cukus ,oa d`f"k dsafnzr vkthfodk lqj{kk dks etcqr djus ds fy, ,d iz;kl fd;k x;kA 

bls Hkkjrh; d̀f"k vuqla/kku ifj"kn~ ds laLFkkuk]sa xSj ljdkjh laxBuksa] jkT; d`f"k fo'ofo|ky;ksa] lhthvkbZ,vkj dsUnzksa 

vkSj ukxjhd laLFkkvksa ds leFkZu vkSj lg;ksx ls ykxw fd;k x;kA bl ifj;kstuk dkss fcgkj ds pkj p;fur ftyksa 

vFkkZr oS'kkyh] leLrhiqj] eqaxsj vkSj njHkaxk esa :- 862-59112 yk[k dh foRrh; Hkkxhnkjh ds lkFk ykxw fd;k x;kA 

bl ifj;kstuk esa NksVs vkSj lhekar] Hkwfeghu] cVkbZnkj fdlkuksa] 'ks;j ?kkjdksa] d`"kd efgykvksa] Lo;a lgk;rk lewgksa 

vkSj csjkstxkj ;qokvksa ij fo'ks"k /;ku fn;k x;kA p;fur ftysa esa dbZ rjg dhs leL;k,a ,oa pqukSfr;ksa Fkha] ;Fkk 

vfu;fer o"kkZ] de d`f"k mRikndrk vkSj pkSj] ekSu] Vky] fn;kjk bR;kfn ty iykfor {ks=A  

 

bl ifj;kstuk esa d`"kd Hkkxhnkjh }kjk fuEufyf[kr lesfdr d̀f"k iz.kkyh@ekWMy fodflr fd, x,% 

 oS'kkyh ftysa ds pdjenkl xkao esa vk/kk ,dM+ {ks=Qy gsrq lesfdr d`f"k iz.kkyh ekWMy dk fodkl fd;k 

x;kA ftlesa Qly] HkSal] cr[k lg eRL; ikyu ,oa cSd;kMZ lCth mRiknu 'kkfey gSA Qly vkSj i'kqvksa 

ds dpjs ls oehZdEiksLV rS;kj fd;k x;kA bl fof/k ls ikjaifjd Qly iz.kkyh ¼:s 7528@&½ ds rqyuk esa 

Ng xq.kk ¼: 55]578@&½ 'kq) vk; ik;k x;kA 

 pdjenkl xkao esa gh ,d ,dM+ lesfdr d`f"k iz.kkyh ekWMy dk fodkl fd;k x;k ftlesa d`f"k] ckxokuh] 

cdjh ikyu ,oa eqxhZ ikyu dks 'kfey fd;k x;kA bl iz.kkyh }kjk ldy ykHk : 2]35]072 ,oa 'kq) ykHk 

: 59]428 izkIr gqvkA 

 <+kbZ ,dM+ lesfdr df̀"k iz.kkyh ekWMy dk Hkh fodkl pdjenkl] oS'kkyh esa fd;k x;k ftlesa ,d gsDVs;j 

Hkwfe esa /kku&xsgw Qly mRiknu ds fy, j[kk x;kA 0-6 gsDVs;j Hkwfe dks lCth mRiknu] 0-05 gsDVs;j 

ckxokuh ds fy,] 0-02 gsDVs;j eqxhZikyu ¼la[;k 500½ ,oa 0-012 gsDVs;j e'k:e mRiknu ds fy, mi;ksx 

esa ykx;k x;kA [ksr ds pkjksa vksj 2-5 fQV mapk esM dk fuek.kZ fd;k x;k ftlesa {ks= yRrsnkj lfCt;ksa dh 

[ksrh dh xbZA bl iz.kkyh esa 7&8 xk; vkSj HkSalksa dks ,dhd`r fd;k x;k ¼0-03 gsDVs;j½ ,oa xkscj dk 

iqupZØ.k ¼jhlkbZfdy½ fd;k x;kA  

 njHkaxk ftys esa 50 gsDVs;j Hkwfe esa eNyh vkSj e[kkuk ds lkFk fla?kkM+k ds ,dhdj.k ds }kjk lesfdr df̀"k 

iz.kkyh ekWMy fodflr fd;k x;kA ikjaifjd iz.kkyh ¼e[kkuk mRiknu vdsys½ dh rqyuk esa ¼:i;s 20]614½ 

bl iz.kkyh ls : 52]346 dk 'kq) ykHk feyk ftlesa e[kkuk dk ;ksxnku 40 izfr'kr ,oa eRL; dk ;ksxnku 

22-5 izfr'kr FkkA 

 njHkaxk ftys ds ,d fupys {ks= esa tgka nwljh Qly dh laHkkouk tyteko ds dkj.k ugha Fkh] 

e[kkuk$eNyh$ckxokuh vk/kkfjr lesfdr d`f"k iz.kkyh ekWMy dk fodkl fd;k x;kA ty ,oa Hkwfe dh 

leqfpr mi;ksx gsrq ,d iz.kkyh dk fodkl fd;k ftlesa 20 izfr'kr e[kkuk ds rkykc dks eRL; ikyu esa 

bLrseky fd;k x;kA rkykc ds pkjksa vksj 1-5 ehVj mapk esM+ cuk;k x;k vkSj mlesa Qy ,oa lCth mxk;k 

x;kA bl iz.kkyh esa 1]19]246 :i;k ,oa 50]439 :i;k izfr gsDVs;j Øe'k% ldy vk; ,oa 'kq) vk; izkIr 

gqvkA 

 [ksr vk/kkfjr e[kkuk mRiknu dks eNyh] /kku ,oa fla?kkM+k QlyØe ds lkFk ekudhdr̀ fd;k x;kA 

e[kkuk&eNyh] e[kkuk&/kku vkSj e[kkuk&fla?kkM+k }kjk ldy vk; Øe'k% : 2]82]810] 2]73]480 ,oa 

3]54]340 izkIr gqvkA dsoy e[kkuk mRiknu ds rqyuk esa ¼: 88]368 izfr gsŒ½ mDr iz.kkyh }kjk 'kq) ykHk 

Øe'k% : 1]21]520] 1]16]322 ,oa : 1]56]436 izfr gsDVs;j izkIr gqvkA  

 mit vkSj vk; dks c<+kus ds fy, oS'kkyh ftys ds pdjenkl xkao esa d`"kdksa ds  Hkkxhnkjh }kjk /kku] xsgwa] 

eDdk] vkyw] jsilhM ,oa ljlksa vkSj eqax dh vf/kd mit nsus okyh fdLeksa dk ewY;kad.k fd;k x;kA blds 

}kjk Qly mRiknu esa 50&80 izfr'kr òf) ntZ dhA mUur izHksnksa dk bLrseky ,oa Qlyksa ds mfpr 

izca/ku }kjk 11-0 Vu @gsDVs;j /kku ds lerqY; mRiknu izkIr gqvk tcfd ikjaifjd izHksn ls dsoy 5-7 

Vu@gsDVs;j /kku ds lerqY; mRiknu izkIr gqvkA bl rduhd dk ch%lh vuqikr 1-90 Fkk tks fd 

ijaijkxr i)fr ¼1-50½ ls vf/kd ik;k x;kA 
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 oS'kkyh ftys ds pdjenkl xkao esa Qly xgurk dh o`f+) gsrq /kku&xsgwa i)fr ds lkFk de vof/k ds 

Qlysa tSls eqax ,oa rksjh dks Qly vuqØe esa 'kkfey fd;k x;kA blls Qly dh xgurk 200 izfr'kr ls 

c<+dj 264 izfr'kr gks xbZA 

 leLrhiqj ftysa esa jksljk ds dyokjk ekSu {ks=ksa esa bZ[k$eRL;$ckxokuh vk/kkfjr lesfdr d̀f"k iz.kkyh ekWMy 

dk 6 gsDVs;j Hkwfe esa fodkl fd;k x;kA ftlesa ykHkkfFkZ;ksa dh la[;k 52 FkhA 3 gsDVs;j {ks=Qy esa eRL; 

ikyu fd;k x;kA rkykc ds cka/k ij Qynkj o`{k ,oa vjgj dh [ksrh dh xbZ ftlls 'kq) equkQk ijaijkxr 

: 10]000@gsŒ ds rqyuk esa : 68000@gsŒ izkIr gqvk vkSj ykxr ykHk vuqikr 1%16 feykA  

 leLrhiqj ds iwlk] cgknqjiqj vkSj Fkkjgjk {ks= esasa cgqLrjh; iz.kkyh ds rgr mPp xq.koÙkk ;qDr lfCt;ksa dh 

[ksrh dk izn'kZu fd;k x;kA ftlds varxZr 03 ekWMy fodflr fd, x,A izFke ekWMy esa djsyk] cksjksa ,oa 

vksy] n~forh; ekWMy  esa] ijcy] [khjk ,oa fHkaMh] r`rh; ekWMy esa ijcy] fHkaMh ,oa pkSykbZ dk mRiknu 

Øe'k% mPp] e/;e ,oa fupys Lrj dh dh xbZA bl i)fr }kjk izFke] n~forh; ,oa r`rh; ekWMy esa Øe'k% 

: 3]60000] : 2]29300 ,oa : 2]25100 izfr gsDVs;j izkIr gqvkA 

 leLrhiqj ftys ds {ks=ksa cgknqjiqj] xksikyiqj ,oa ekyiqj xkao esa efgykvksa ds l'kfDrdj.k gsrq Ek'k:e 

mRiknu 160 ifjokjksa ds chp 'kq: fd;k x;kA bl leqg }kjk 700&800 fdyksxzke vks;sLVj e'k:e vkSj 

120&180 fdyks cVu e'k:e dk mRiknu gqvk ftlls ,d efgyk dks vkSlru : 3150 ,oa  : 1530 izfr 

ekg dh vkenuh gqbZA 

 oehZdEiksLV dk iwlk dyLVj ds rhu xkaoksa esa izn'kZu fd;k x;kA dqy 105 fiV dk fuek.kZ fd;k x;k 

ftlls 700 fdyks izfr fiV oehZdEiksLV dk mRiknu izfr pØ gqvkA ,d o"kZ esa dqy mRiknu 2100 fdyks 

izfr fiV gqvkA bl izdkj izfr o"kZ : 1800 ykxr ls :i;s 8400 izfr fiV dh vkenuh gqbZA  

 iwlk dyLVj esa bZ[k] eDdk] /kku] xsgwa] ljlksa esas xq.koÙkkiw.kZ izHksnksa }kjk chtksa dk  izfrLFkkiu fd;k x;kA 

ftlls :Ik;s 32000 izfr gsDVs;j dh vfrfjDr vk; gqbZA 

 tUnkgk ds pkSj {ks= dh mRikndrk c+<+kus gsrq eRL; ikyu esa ^^isu** rduhd dk izn'kZu fd;k x;kA 0-1 

gsDVs;j vkdkj ds isu esa : 11300 dh  ykxr vkSj : 35]720 dh vkorhZ ykxr ls izFke ,oa fn~forh; o"kksZ 

esa Øe'k% : 29]688 ,oa : 58957 dk 'kq) ykHk gqvkA  

 oS'kkyh dyLVj esa 13-1 gsDVs;j esa ^^lhM IykV** rduhd }kjk vkyq cht mRiknu fd;k x;kA ftlesa 240 

y?kq ,oa lhekar fdlkuksa dks 'kkfey fd;k x;kA 6 lky dh vof/k esa 284-4 Vu vk/kkj cht dk mRiknu 

gqvk ftldh vkSlr mRikndrk dqy 21-7 Vu@gsDVs;j FkhA vkyw cht dh fcØh ls vkSlr 'kq) ykHk : 

49]798@gsDVs;j izkIr gqvkA 

 oS'kkyh dyLVj esa ^^izlaLdj.k xzsM** vkyw dk mRiknu 117 NksVs ,oa lhekar fdlkuksa ds ek/;e ls 06 

gsDVs;j esa 'kq: fd;k x;kA blds fy, vkyq ds mUur izHksn ,oa mUur d`f"k lL; rduhdksa dks fdlkuksa dks 

crk;k x;kA 06 gsDVs;j Hkwfe esa dqy mRiknu 194 Vu izkIr gqvk ftldh vkSlr mRikndrk 32-32 

Vu@gsDVs;j ikbZ xbZA ftlls izfr gsDVs;j : 1]66]000 dk 'kq) ykHk izkIr gqvkA 

 eqaxsj dyLVj esa DokfyVh izksVhu eDdk] ladj eDdk] eDdk dh ikjaifjd fdLeksa ,oa /kku] xsgwa dh mUur 

izHksnksa dk izn'kZu fd;k x;kA DokfyVh izksVhu eDdk] ijaijkxr eDdk] /kku ,oa xsgwa dh mRikndrk Øe'k% 

4-0&4-8] 2-4&3-2] 3-08 vkSj 4-8&5-2 Vu@gsDVs;j ntZ dh xbZA 

 eqaxsj dyLVj esa Jh fof/k ls /kku dh [ksrh }kjk ijaijkxr [ksrh dh rqyuk esa 1-5 ls 2 xq.kk mRiknu izkIr 

gqvkA bldh vf/kdre mRikndrk 7-68 Vu@gsDVs;j izkIr gqbZA 

 lwMku pkjs dh mUur izHksn ¼ghjk½ dh [ksrh dj 300&375 Vu@gsŒ ,oa mUur usih;j ¼ch,p,u&10½ ds 

}kjk 350&450 Vu@gsŒ pkjk dk mRiknu gqvkA 

 eqaxsj dyLVj esa dqy 2024 eosf'k;ksa dk mUur lhesu }kjk d`f=e xHkkZ/kku fd;k x;k x;k] ftlls nqX/k 

mRikndrk esa 2700 yhVj@nqX/kkof/k dh òf) gqbZA bl dyLVj esa CySd caxky iztkfr ds 22 cdjsa dk 

forj.k fd;k x;k ftlls ekStqnk CySd caxky cdjh;ksa ds uLy ,oa fodkl nj esa lq/kkj yk;k tk ldsA 

dqy 3000 cdfj;ksa dk izkd̀frd rjhds ls xHkkZ/kku fd;k x;kA 55 Hkwfeghu ifjokjksa dks ladj uLy dh xk; 

nh xbZ ftlls mudh vkenuh esa 60 izfr'kr izfr o"kZ dh c<+ksrjh gqbZ vkSj : 22]400 izfr ifjokj izfr o"kZ 

dh vkenuh gqbZA 

  

------- 
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Executive Summary 

 

 

The disadvantaged districts of Bihar are dominated by marginal land holders (84.2%) 

and BPL population (53.5%) with limited livelihood options. Need and resource based 

integrated farming system may be the one of the options to improve the economic conditions 

of resource poor smallholders in the region whose income is based mainly on agriculture and 

allied activities but have limited access to credit, market and agro-advisory services.  

 Keeping in view the problem and prospects of farms and farmers, an attempt was 

made to address the agri centric livelihood security of farmers with strengthening the capacity 

and capability of smallholders in support and collaboration with NGOs, SAUs, CGIAR 

Centres, civil societies and ICAR institutions.  The project was planned, developed and 

implemented in participatory mode in four selected disadvantaged districts of Bihar namely 

Vaishali, Samastipur, Munger and Darbhanga with financial involvement of Rs 765.49290 

lakh. Special attention was paid towards small and marginal, landless/ asset less farmers, 

share croppers, farm women, SHGs and unemployed youth. The selected districts face the 

challenges of either water congested or stressed conditions in most of the year with erratic 

rainfall, low agricultural productivity and large permanent water bodies in the form of chaur, 

maun, tal and diaras having negligible productivity.  

 

The following integrated farming system models/ systems were developed in 

participatory mode: 

 

 Half acre integrated farming system model was developed in Chakramdas village of 

Vaishali district which included crop, buffalo, duck cum fish culture and backyard 

vegetable production. Vermi-compost was prepared with crop and livestock wastes. 

The cost benefit analysis showed six fold increase in net income (Rs 55578/-)over 

traditional cropping system (Rs 7528/-).  

 Similarly, one acre IFS model was developed in the same village with agri-horticrop-

goat-poultry as the village is dominated by rice-wheat cropping system followed by 

fruits and vegetable production. The net return from the system was achieved at Rs 

59428/- and gross return of Rs 235072/-.  

 Two and half acre IFS model was developed in Chakramdas, Vaishali where 1 ha of 

land was kept for field crop production in which rice-wheat crop sequence was 

followed. A land of 0.6 ha was allocated for vegetable production, 0.05 ha for 

orchard, 0.02 ha for poultry rearing (500 Nos) and 0.012 ha for mushroom production. 

All around the field bund about 2.5 feet raised bunds was constructed where creeper 

vegetables were cultivated. With system 7-8 cow and buffalo were also integrated 

(0.03 ha) and dungs were recycled. The net income from the system was recorded as . 

 IFS model by integration of fish and singhara with makhana was developed in 50 ha 

of land in Darbhanga district. The net benefit from the system was recorded at Rs 

52435 as compared to traditional system (makhana production alone) of Rs 20614. 

The makhana contributed the major share of around 40% followed by fish at 22.5%.  

 Integrated makhana + fish + horticulture model was developed in a lowland area in 

Darbhanga district where cultivation of other crop was not possible due to 
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waterlogging. For effective utilization of land and water resources, a system was 

developed by converting 20% of makhana pond area to raise embankment of 1.5 m 

height along the pond sides while the remaining 80% area was kept as such as a pond. 

The pond was used for makhana-fish cultivation and raised embankment was used to 

grow the horticultural plants. The gross and net return from the system were estimated 

as Rs 1, 19, 246 and Rs 50,439 per ha, respectively. However, net return on makhana 

cultivation alone, makhana-fish culture and makhana-water chestnut was obtained as 

Rs 25725, Rs 37660 and Rs 41745, respectively.  

 Field based system of makhana cultivation was standardized with other crop like fish, 

rice and water chestnut in cropping system mode. The gross return from makhana-

fish, makhana-rice and makhana-water chestnut was obtained as Rs 282810, 273480 

and 354340 per ha, respectively while a gross return of Rs 132552 was obtained from 

makhana cultivation alone. The net return from the above system was recorded at Rs 

Rs 121520, 116322 and Rs 156436 per ha, respectively as compared to Rs 88368 per 

ha in makhana cultivation alone.  

 Promising high yielding varieties of rice, wheat, maize, potato, rapeseed & mustard 

and moong were evaluated in participatory mode in Chakramdas village of Vaishali 

district to increase the yield and income of farmers. The technology provided an 

increase in crop yield by 50-80%. Adoption of improved varieties along with better 

management practices resulted in rice equivalent yield of 11.0 t/  as against 5.7 t/ ha 

by traditional varieties. The B: C ratio of the technology was 1.90 which was much 

higher than the traditional practices (1.50). 

 To increase the cropping intensity in Chakramdas village of Vaishali district over 

rice-wheat system, one more short duration crop like moong or Tori was introduced in 

the cropping sequence with improved agronomic practices. As a result, cropping 

intensity increased from 200% to 264% and income increased by 31% to 158%. 

 Sugarcane-fish integrated farming system model was developed in maun areas 

Kalwara of Rosera, Samastipur district over 6 ha land owned by 52 beneficiaries. On 

pond dyke fruits were planted wherein pigeon pea was cultivated as inter crop. High 

yielding sugarcane varieties were introduced for seed production. Fish was integrated 

in 3 ha pond area. Net income of the system was increased from Rs 10000/ ha in 

traditional system to Rs 68000/ ha with cost benefit ratio of 1: 16. 

 High value vegetable cultivation under multitier system was demonstrated in 

Bahadurpur and Thahra cluster in Pusa, Samastipur. Total 3 models were developed. 

In model 1 bitter gourd, cow pea and elephant foot yam, in model 2, pointed gourd, 

cucumber and okra and in model 3, pointed gourd, okra and Amranthus were grown 

in upper, middle and lower tiers, respectively. The net monetary return of Rs 360000 

from model 1, Rs 229300 from model 2 and Rs 225100 from model 3 were obtained.  

 Women empowerment through mushroom production was initiated in 160 families in 

Bhadurpur, Gopalpur and Malpur villages in Pusa cluster of Samastipur district. It 

was observed that 700-800 kg oyster mushroom and 120-180 kg button mushroom 

could be produced in 1 kg of substrate and on average a woman can earn Rs 3150 and 

Rs 1530 per month through production of oyster and button mushroom, respectively.  
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 Vermicomposting was demonstrated in three villages of Pusa cluster. A total of 105 

pits were constructed and about 700 kg of vermicompost was produced per pit per 

cycle with annual production of 2100 kg. A total of Rs 8400 was earned per pit per 

year with input cost of Rs 1800 per year.  

 The varietal replacement of major crops (sugarcane, rice, wheat, mustard) in Pusa 

cluster resulted in an additional gain of Rs 32000 per ha.  

 Improving the productivity of chaur area (wetlands) of Jandaha cluster through fish 

culture in pen was demonstrated.  The capital estimated for a pen of 0.1 ha size was 

Rs 11300 and recurring cost of Rs 35720. The net benefit of Rs 29688 was earned in 

the 1st year while Rs 58957 in the subsequent two years. 

 Grow out culture of exotic catfish Pangasius sutchi in plythene lined pond during 

drought period was demonstrated in chaur area in Jandah cluster. After 6 months of 

culture with stocking density of 15000 fingerlings per ha, a total of 4.35 t / ha of fish 

was harvested with survival percentage of 60.    

 Potato seed production was taken up through seed plot technique in Vaishali cluster 

covering an area of 13.1 ha and involving 240 small and marginal farmers. A total of 

284.4 t foundation seed was produced in a span of 6 years with average productivity 

of 21.7 t/ ha. The average net returns of Rs 49798 / ha was obtained by the sale of 

potato seed.  

 Production of processing grade potato was initiated in Vaishali cluster with improved 

variety and better agnomic practices involving117 small and marginal farmers. A total 

of 194 t of potato was produced in 6 ha of area with average yield of 32.32 t/ ha and a 

net return of Rs 166000 per ha.  

 Demonstration of different crop varieties like QP maize, hybrid maize, traditional 

cultivars of maize, rice and wheat was undertaken in Munger cluster. The grain yield 

of QP maize, traditional cultivars of maize, rice and wheat were recorded at 4.0-4.8, 

2.4-3.2, 3.08 and 4.8-5.2 t/ ha, respectively.  

 Demonstraton of SRI method in Munger cluster resulted in 1.5 to 2 times in paddy 

yield with maximum yield of 7.68 t/ ha.  

  Cultivation of improved fodder varieties of Sudan (ver, Heera) resulted a yield of 

300-375 t/ ha biomass and in case of Hybrid Napier (BHN-10) it was 350-450 t of 

biomass per ha.  

 In Munger cluster, a total of 2024 numbers of breed able cattle were inseminated 

artificially with improved semen which resulted in improved milk production (2700 

liters/ lactation). Selected Black Bengal bucks (22 nos) were distributed in the cluster 

to improve the existing stock of Black Bengal goats which have lower growth rate and 

body weight. By this method, more than 3000 numbers of natural breeding were 

carried out. Similarly, crossbred cows were introduced to 55 landless households in 

the cluster which resulted in an increase of 60% income per household per year over 

an income of Rs 22400 per household per year.   

------- 
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Part-I: General Information of Sub-project 

 

1. Title of the sub-project: Sustainable Livelihood Improvement through Need based        

Integrated Farming System Models in Disadvantaged 

Districts of Bihar 

2. Sub-project code: 311901 

3. Component: 3 

4. Date of sanction of sub-project:  01-04- 2008 

5. Date of completion: 31-03-2014 

6. Extension if granted, from 01-04-2012 to 31-03-2014 

7. Total sanctioned amount for the sub-project: 862.59112 Lakhs 

8. Total expenditure of the sub-project:  

9. Consortium leader: 

 

10. List of consortium partners: 

 

 Name of CPI/ 

CCPI with 

designation 

Name of organization and address, 

phone & fax, email 

Duration 

(From-To) 

Budget 

(Lakhs) 

CPI Dr. Abhay Kumar, 

Principal Scientist 

ICAR Research Complex for Eastern 

Region, ICAR Parisar, P.O- B. V. 

College, Patna – 800 014 (Bihar) 

Ph – 0612 - 2228882 extn.121 

Fax – 0612 - 2223956 

20-01-2011 

to  

31-3-2014 

413.61458 

Dr. P. K. Thakur, 

Principal Scientist 

ICAR Research Complex for Eastern 

Region, ICAR Parisar, P.O- B. V. 

College, Patna – 800 014 (Bihar) 

Ph – 0612 - 2228882 extn.121 

Fax – 0612 - 2223956 

E-mail: akumar1904@rediffmail.com 

01-4-2008 

to  

19-01-2011 

CCPI1 Dr. K. N. Pathak 

Univ. Prof.- cum- 

Chief Scientist 

Deptt. of  Nematology, R. A. U. Pusa, 

Samastipur (Bihar)  

Mob.-09430244564 

Fax- 06274-240266,  

E-mail- kashinaip@gmail.com 

01-4-2008 

to  

31-3-2014 

143.73361 

Dr. M. N. Jha,  

Sr. Scientist  

(Ag. Microbology) 

Deptt. of  Microbiology,  

R. A. U. Pusa, Samastipur (Bihar)  

Fax- 06274-240266 

01-04-2010 

to  

31-03-2010 

Dr. B. P. Bhatt, Director 

ICAR Research Complex for Eastern Region 

ICAR Parisar, P.O- B. V. C. Campus, Patna – 800 014 (Bihar) 

Ph: 0612-2223962, Fax-0612-2223956, E-mail- drbpbhatt.icar@yahoo.com 

Website:www.icarrcer.org 
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CCPI2 Dr. M. A. Hassan 

Principal Scientist 

CIFRI, Barrackpore, Kolkata- 700120, 

W.B,  Mob. - 09231614629 

Fax-033-2592 0388,  

E-mail- ma_hassan@rediffmail.com 

01-4-2008 

to  

31-3-2014 

115.84629 

CCPI 3 Dr. S. K. Singh 

Principal Scientist 

CPRS, P.O- Sahay Nagar, Patna, 

Bihar 

(O)0612-2224218 Mob.-09431624056 

Fax- 0612-2223706,  

E-mail- skscprs@gmail.com 

01-02-2011 

to  

31-03-2014 

38.82880 

Dr. R. P. Rai, Pr. 

Sc. (Pl. Breeding) 

CPRS, P.O- Sahay Nagar, Patna, 

Bihar 

(O)0612-2224218  

Fax- 0612-2223706 

01-04-2008 

to  

31-01-2011 

CCPI 4 Dr. K. K. Singh 

Head, BAIF 

(Bihar) 

BAIF (Bihar Programme), East Patel 

Nagar, H.N-2, Room No-8, Patna, 

Bihar, Mob.-08873035200 

Tele fax- 0612-2292486 

01-05-2011 

to 

31-03-2014 

143.80234 

Mr. R.S. Sharma 

Head, BAIF 

(Bihar) 

BAIF (Bihar Programme), East Patel 

Nagar, H.N-2, Room No-8, Patna, 

Bihar, Tele fax- 0612-2292486 

01-04-2008 

to  

30-04-2011 

CCPI 5 Dr. B. R. Sharma 

Senior Researcher/ 

Liasion Officer 

International Water Management 

Institute (IWMI), Asia Regional 

Office, CG Block (B) NASC 

Complex, DPS Marg, New Delhi-

110012, Tel: 011-25840811 

Fax:011-25841294 Mob:09810700348 

E-mail: b.sharma@cgiar.org 

01-4-2008 

to  

30-6-2010 

3.03149 

CCPI 6 Dr. Bart Minten 

 

International Food Policy Research 

Institute (IFPRI)- N. Delhi office, 

NASC Complex, CG Block, DPS 

Marg, N. Delhi- 110 012 

Tel: 011-25846565,Fax:011-25848008 

Mob: 09911106908,  

E-mail- b.minten@cgiar.org 

01-4-2008 

to  

31-3-2010 

3.73401 

CPI-Consortia Principal Investigator; CCPI-Consortia Co-Principal Investigator 

 

11. Statement of budget released and utilization partner-wise ( in Lakhs): 

 CPI/ CCPI Name, 

designation & 

address) 

Total 

budget 

sanctioned 

Fund released 

(up to closing 

date) 

Fund utilized 

(up to closing date) 

CPI Dr. Abhay Kumar, 

Principal Scientist 

ICAR-RCER, Patna 

413.61458   

CCPI1 Dr. K. N. Pathak 

Univ. Professor cum- 

143.73361   
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chief Scientist, R A U 

Pusa, Samastipur 

CCPI2 Dr. M. A. Hassan 

Principal Scientist, 

CIFRI, Barrackpore 

115.84629   

CCPI 3 Dr. S. K. Singh 

Principal Scientist, 

CPRS, Patna 

38.82880   

CCPI 4 Dr. K. K. Singh 

Head, BAIF (Bihar), 

Patna 

143.80234   

CCPI 5 Dr. B. R. Sharma,  

Senior Researcher/ 

Liasion Officer, 

IWMI, Asia Regional 

Office, CG Block (B) 

NASC Complex, DPS 

Marg, New Delhi – 

110 012 

3.03149 3.03149 3.03149 

CCPI 6 Dr. Bart Minten, SRF 

IFPRI, N. Delhi office, 

NASC Complex, CG 

Block, DPS Marg,  

New Delhi - 110 012 

3.73401 3.73401 3.73401 

Total  862.59112   

 CPI-Consortia Principal Investigator; CCPI-Consortia Co-Principal Investigator 
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Part-II: Technical Details  

1. Introduction:  

      The state of Bihar (located between 24°20'10" N to 27°31'15" N latitude and 

83°19'50" E to 88°17'14" E) is the second most populous state of the country, with a total 

human population of 103.80 million and population density of 1102 persons/ Km2 

respectively (Bhatt et al., 2011). A large section of the total population (53.5 %) lives below 

the poverty line (Planning Commission, 2012). The average size of the land holdings is very 

small, with marginal (< 1 ha) and small (1-2 ha) farmers constituting about 84.2 and 9.2%, 

respectively (Bhatt et al., 2011). The State is ranked lowest in the country in terms of per 

capita income. Out of the total 150 disadvantaged districts of the country identified by the 

Planning Commission, 15 districts are located in Bihar.  Agricultural development holds key 

to improve livelihoods in Bihar where over 85 per cent population depends directly or 

indirectly on agriculture and contributes 19 per cent to state GDP as against 14.5 per cent at 

the national level.  

The state is endowed with rich natural resources, but its potential could not be 

harnessed in terms of improving agricultural productivity, poverty alleviation and rural 

livelihood improvement. The state has a total cultivable area of 6.64 m ha with a cropping 

intensity of 150%. Soils are mainly alluvial developed from alluvium brought by the various 

rivers of the state. Annual normal rainfall is estimated to be 1176.4 mm, with 80% of the rain 

occurring during four months of monsoon season (June- September), however, only 61% of 

the net sown area is irrigated. Annual replenishable groundwater resources of the state have 

been estimated as 28.63 BCM. With annual groundwater draft of 11.36 BCM, the stage of 

groundwater development is about 43% (Central Ground Water Board, 2011).  The frequent 

occurrence of flood and drought is also common phenomenon in the state, thereby, affecting 

agricultural production and rural livelihood.  

Bihar is a true example of a ‘resource rich state’ inhabited by ‘poor people’. 

Agriculture in Bihar is faced with major challenges like low productivity, regional disparities 

and low level of diversification of agriculture. It is a ‘high potential low productivity’ state 

offering tremendous scope for evolving effective strategies for delivering rural services and 

for implementing local institutional arrangements to improve livelihoods of the rural poor 

through agriculture based activities.  

Issues addressed 

The following issues pertinent to agricultural development were identified based on 

secondary data/information, expert opinion and discussion with stakeholders. 

 Livelihood of resource poor farmers with small and fragmented farm holdings. 

 Low factor productivity and non-availability of suitable cultivars tolerant to abiotic 

stresses. 

 Non-availability of timely and adequate planting material/seeds and agricultural 

inputs. 
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 Untapped potential of flooded, flood prone and waterlogged areas for fisheries and 

aquatic crops. 

 Unexploited potential of commercialization of fruits and vegetables and lack of post 

harvest technology. 

 Economic scarcity of water and underutilization of developed water resources. 

 Poor processing and marketing facilities for agricultural produce. 

 Poor livestock and fish health with low productivity. 

 Insufficient employment opportunities, poor skills and out-migration of rural youth. 

 Inadequate extension and service delivery mechanisms and weak local institutions. 

 Inadequate alliances, partnerships and linkages for research and development, 

technology dissemination, commercialization and upscaling. 

 

Gaps identified 

In order to address the issues mentioned above, the following technological gaps were 

identified: 

 Limited livelihood options, lack of integrated farming system models and other allied 

farm related income-generating activities for resource-poor farmers having small and 

fragmented land holdings.  

 Economic scarcity of water and underutilization of the available water resources. 

 Insufficient availability of quality and improved seed/ planting material including fish 

seed in time and lack of cultivars tolerant to abiotic stresses. 

 Improper nutritional management of feed and health of livestock, poultry, pig, goats 

and fish.  

 Underdeveloped multiple uses of abundant water bodies incorporating fish, 

agriculture, horticulture and Makhana (aquatic crop) in irrigated and rainfed 

ecosystem. 

 Poor utilization of flooded and flood prone areas, wetlands, Chaurs and Diaras for 

integrated aquaculture, agriculture and livestock. 

 Lack of preparedness measures/strategies to counter the damage of natural disasters 

like floods and droughts by enhancing resilience of the farming systems and 

communities. 

 Underdeveloped marketing mechanism and processing, poor value chain management 

of the farm produce like fruits, vegetables, makhana, maize and milk. 

 Absence of agro-business and agro-industries in rural areas for employment 

generation and income enhancements. 

 Lack of capacity and appropriate skills to undertake various activities for sustainable 

livelihoods. 

 Lack of technological, policy and institutional innovations to reduce poverty and 

enhance competitiveness of small holders. 
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 Ineffective mechanism for technology dissemination for wider adoption of research 

findings and technologies, and commercialization of viable technologies through 

proper linkages. 

 Lack of effective institutional arrangements for public - private partnerships to 

strengthen national and regional capacities for disseminating research results to public 

and private sector for information, products and services. 

 

Keeping in view the problems and potentials of agricultural development in the state, 

under NAIP (National Agricultural Innovation Project) Component- 3, an attempt was made 

to address farmers’ centric livelihood security based on farmers’ resources and perspective. 

The project envisaged to identify the target groups and to improve livelihood security of rural 

people through technology innovative farming systems encompassing wider process of social 

and economic change covering different stakeholders. The basic premise of the project was to 

generate knowledge and a better understanding of complex small-holding based farming 

system approaches in partnership with NARS (National Agricultural Research System), CG 

(Consortium Group) Centers, NGOs (Non-Government Organizations) and Civil Societies.  

Methodology Adopted 

The project was planned, developed and implemented in participatory mode in four 

selected disadvantaged districts of Bihar through a consortium consisting of ICAR-RCER, 

Patna; RAU, Pusa;  CIFRI, Barrackpore; CPRS, Patna; IWMI, New Delhi; IFPRI, New Delhi 

and BAIF, Bihar - a national level NGO. The community participation was ensured right 

from planning, benchmarking, and implementation to marketing and value addition, 

monitoring and impact assessment in order to make the project sustainable and acceptable to 

each section of society (including landless households). Special focus was given towards 

small and marginal farmers and landless / asset-less farmers, share croppers, farm women, 

SHGs and unemployed rural youth with limited skills. The schematic pathway for project 

implementation is depicted in Fig. 1. 

Geographical coverage 

The entire State of Bihar is divided into three distinct agro-ecological zones namely, 

North Bihar Plains / North West Alluvial Plains (Zone I), North Eastern Bihar Plains / North 

East Alluvial Plains (Zone II) and South Bihar Plains / South Bihar Alluvial Plains (Zone III). 

Four disadvantaged districts, namely, Vaishali, Samastipur, Darbhanga, and Munger were 

selected for implementing the project. The selected districts face the challenges of water 

resource development and management, frequent floods and water logging, and drought. Out 

of the four identified districts (Fig. 2), three districts, viz. Vaishali, Samastipur and 

Darbhanga is the part of Northern Plains (Zone I) characterized by flood proneness, water 

logging and poor drainage with abundance of large water bodies like Chaurs and Mauns 

leading to low agricultural productivity and risk proneness. Livestock and fisheries contribute 

significantly towards livelihoods in these districts.  Munger falls under Southern Plains (Zone 

III) characterized by erratic distribution of rainfall, drought proneness, rainfed farming, low 

agricultural productivity, and undulating/sloppy terrains including Tals and Diaras.   
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Fig 2.  Selected disadvantageous districts of Bihar 

Fig. 1. Schematic pathway for project implementation 
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2. Overall Sub-project Objectives: 

       

 Participatory development, demonstration and validation of location-specific Integrated 

Farming System models for livelihood improvement. 

 Empowering resource poor farming community for enabling sustainable livelihood 

security. 

 Building partnerships and linkages for livelihood improvement and up-scaling. 

 

3. Sub-project Technical Profile 

 

Sl. No. Objective Work Plan 

1 Participatory development, 

demonstration and 

validation of location-

specific Integrated 

Farming System models 

for livelihood 

improvement. 

Water productivity and water poverty mapping, 

identifying critical areas for high potential 

interventions 

Renovation and/or construction of small water 

harvesting structures such as ponds, nala, bunds, 

check dams including drainage line. 

Increase in production of cucurbits with introduction 

of suitable cultivars. 

Introduction of makhana + fish system for improved 

productivity of aquatic system. 

Fabrication and installation of pens and cages with 

Seed release, harvesting of advanced fingerlings / table 

fish from pens/cages, stocking of advanced 

fingerlings in the chaur and their management. 

Establishment and operation of  Eco-hatchery, nursery 

and rearing pond management 

Introduction of improved varieties in major crops 

(rice, wheat and maize etc.) and its production 

technologies. 

Increasing cropping intensity by introduction of 

summer/ catch crops/high value crops including 

spices in the existing cropping sequence. 

Breed Improvement in cattle/ buffalo (through 

artificial insemination) and Black Bengal goat 

(through crossing with selected Black Bengal buck) 

and preventive health care and feeding management. 

Promotion of alternate income generation activities 

like mushroom production, bee keeping for resource 

poor. 

Propagation of Seed plot technique and cultivation of 

processing varieties of potato. 

Rejuvenation of existing orchards/  plantation of 

banana, papaya and citrus etc. 

Analyzing emerging high-value chains in fruits and 

vegetables, maize, fish and makhana. 
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Impact assessment and analysis for mid-term 

correction and future improvement. 

2 Empowering resource poor 

farming community for 

enabling sustainable 

livelihood security 

Knowledge up-gradation and sensitization of 

stakeholders and project workers 

Capacity building of farmers through exposure visits 

& traveling workshops, awareness camps, field days, 

demonstrations etc. 

Formation of interest groups/ forums/ SHGs based on 

enterprises/activities and demonstration of identified 

activities on common properties by involving local 

community, PRIs and field functionaries 

3 Building partnerships and 

linkages for livelihood 

improvement and up-

scaling 

Federation of SHG/CBOs for ownership of common 

pool resources and establishing linkages of federation 

with R & D institutions, input-output agency, 

financial institutions, marketing agencies and 

industries, ATMAs and on-going developmental 

programmes (Horticultural Mission, DPAP etc.) 

Developing institutional arrangement and rural 

service delivery system 

 

Monitoring Indicators: 

 

 Enhancement of productivity of land and water. 

 Increase in cropping intensity and crop diversification 

 Increase in gross cultivable and irrigated area. 

 Enhancement of Fish and Livestock productivity. 

 Decrease in migration. 

 Emergence of local level people institutions (SHGs, Farmers clubs, water user 

Group etc.). 

 Increase in employment opportunities pertaining to agro-based activities. 

 Increased awareness level and their capacity 

 Increase in input use in agriculture 

 Improved livelihood 

  

Expected Output and Expected Outcomes: 

 

 Crop and land use diversification achieved with increase in crop 

diversification index by 30 per cent. 

 Increase in area and number of farmers/stakeholders under multi-enterprise 

integrated farming system by 50 per cent in the target area by end of the 

project. 

 An overall increase in farm productivity (i.e. crops, fruits, vegetables, 

livestock, fish) by about 25 per cent in target area. 

 Enhanced employment generation by 40 per cent. 

 Improved income generation by about 30 per cent in target areas. 

 Improved  access of poor farmers and farm women to knowledge, credit and 

natural resources 

 Self-employment opportunities increased by 10 per cent in target areas. 
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4. Baseline Analysis  

 

The baseline data were collected through well-defined pre-tested two questionnaires 

of village profile and farm household profile, separately, in four disadvantaged districts 

(Vaishali, Darbhanga, Samastipur and Munger) of Bihar. In which, seven clusters has been 

selected in four districts namely Chakramdas, Jandaha, Darbhanga sadar, Tikarampur, 

Matadih, Pusa and Rossera were based on demographic profile and farming system for 

implementation of the project interventions. A pre-stratified random sampling technique was 

used to select the sample respondents. Categories wise lists were prepared classifying 

landless labourers, marginal farmers, small farmers and others like medium and large farmers 

and accordingly a total of 1610 nos. of beneficiaries were selected from all the categories. 

Out of 1,610 beneficiaries the sample size fixed for the baseline survey was 350 (Table 1). 

   

Table 1: Distribution of the sample respondents. 

Clusters/ 

landholdings 
Landless  Marginal  Small Others (Medium & Large) 

Chakramdas 23 (46) 21 (42) 4 (8) 2 (4) 

Jandaha 2 (4) 13 (26) 16 (32) 19 (38) 

Darbhanga Sadar 24 (48) 18 (36) 2 (4) 6 (12) 

Tikarampur 10 (20) 18 (36) 20 (40) 2 (4) 

Matadih 10 (20) 18 (36) 20 (40) 2 (4) 

Rossera 4 (8) 17 (34) 25 (50) 4 (8) 

Pusa 2 (4) 23 (46) 25 (50) --- 

Total 75 128 112 35 

Figures in parenthesis represent the percentage of respective category. 

 

The members per household were 11.40, 8.79, 6.79 and 9.77 nos., respectively, to 

landless, marginal, small and other categories. The total population of the sampled farmer’s 

household in the project area was 3,084 of which male constituted 1,052 (34.11 per cent), 

female 949 (30.77 per cent) and Children 1,083 (35.11 per cent) (Table 2).  

 

Table 2: Family composition of the sample respondents (nos.): 

S.No Particulars/ 

Category 

Landless Marginal Small Any others 

(Medium & 

large) 

All Farmers 

1 Male 251 (29.35) 404 (35.87) 287 (37.71) 110 (32.16) 1052 (34.11) 

2 Female 229 (26.78) 359 (31.88) 256 (33.63) 105 (30.70) 949 (30.77) 

3 Children 375 (43.85) 363 (32.23) 218 (28.64) 127 (37.13) 1083 (35.11) 

Total Population 855  1126  761  342  3084  

No. of Households 75 128 112 35 350 

Average Family Size 11.40 8.79 6.79 9.77 8.81 

Figures in parenthesis indicate percentage to respective total population. 

    

The average literacy level of the sample respondents was at around 63%. Thirty five 

per cent of the sample farmer’s acquired primary level of education and 15.28% of the 

farmers were in the level of high school education. It was also found that 37.18% of the 
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sample farmers were illiterate. Agriculture is the mainstay of economy of sampled 

households. However, migration (temporary) & wages works have been the secondary source 

of income. The total cultivated area of the sampled household was accounted for 403.14 ha of 

which about 41.79 ha (10.36%) land was waste or barren land and rest of the area was 

cultivated. Out of 361.35 ha cultivated area, the irrigated area was only 45.7%. Pump-sets 

and tube-well are the main source of irrigation in the project area. Landless farmers’ leased-in 

land (48.64) from small & other farmers for cultivation on share cropping basis. The average 

cropping intensity of the area was 160%. However, promoting advanced technologies, timely 

operations and supply of critical inputs through institutional support helped in increasing the 

cropping intensity. 

       

Regarding post harvesting activities, about 79 per cent sampled farmers were 

undertaking primary processing (Drying & cleaning) for reducing the moisture content of 

grains to safe limits and to maintain the quality of produce and only 4 (14nos.) per cent of the 

farmers undertake grading process, getting higher prices for their produce and to improve the 

keeping quality of stored products by removing the inferior goods whereas 16.58 percent of 

the farmers were not participating in any post harvesting activities. 

 

It was observed from the survey that 47.43 percent farmers immediately disposed of 

their product at the market and only 23.14 percent farmers waited for high price in order to 

sale the produce whereas 28 to 30 per cent farmers did not dispose any produce at the market. 

Most of the farmers were interested on selling their produce directly to the market whereas 

some of the farmers interested through wholesale agent & commission agent. The farmers 

availed the extension agencies and other services at an average distance of 6.23 km. 

            

Market information by the sample respondents mostly received from the Radio/TV & 

Dealers, followed by the Newspaper, Regulated markets and Agricultural departments and 

most of the sampled farmers (41 percent) suggested to provide adequate training on 

technological development would improve the productivity whereas 37 percent farmers 

suggested for widespread extension & timely availability of inputs and rest of the farmers 

were interested on field demonstration. About 58 per cent farmers accepted to cultivate new 

varieties (HYV, Hybrid) because of the potential higher yields than the traditional varieties 

and 42 per cent of them grew traditional varieties which have low yields but thrives well in 

extreme weather conditions. Awareness level of farm technologies viz., Integrated Pest 

Management, Integrated Nutrient Management, Integrated Farming System, Waste 

Management, Water Conservation and Vermi- composting was moderate in the study area.  

       

The baseline survey identified that the perception on poor yield of the crops varied by 

the various categories of the farmers but it can be concluded that the non-availability of 

water; unavailability of inputs; labour shortage and poor soil health were the main problems 

in the study area. The main source of credit for the farm holding was through money lenders, 

which supplied around one-third (33.42 percent) of the total sample respondents followed by 

Banks, SHGs and Co-operatives. Nearly, 25 per cent of the farmers did not take any credit 

through Government or private agencies. 
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5. Research Achievements with Summary: 

(A) ICAR-RCER, Patna (Lead Centre):  

Integrated Farming System Model for Small Holdings/ Marginal Farmers  

(i) Half Acre IFS Model: 

In the Eastern Region, a sizeable population is categorized as landless and marginal, 

earning their livelihood as farm labourer or other means. They possess either a small land 

holding or only a small hamlet, and thereby facing lot of hardships to sustain their family. 

Under such situations, other options such as livestock rearing, backyard poultry/ duckery/ 

fishery or mushroom farming along with agricultural crops is need of the hour to improve 

upon their livelihood.  

Farming system model has been developed and tested in farmers’ field at 

Chakaramdas in the Vaishali district in participatory mode. This model included crop, 

livestock (buffaloe) and backyard duck – cum – fish integration to obtain a sizeable income 

for the farm family having a small area of 2000m2. Out of 2000m2 area, different crops like 

rice/wheat/ vegetable were grown in an area of 1400 m2 and a pond was constructed in an 

area (low lying wasteland) of 200 m2
 for aquaculture purpose. The pond dike, about 1 m 

width, was used to grow vegetable and fruit crops.  For better recycling of nutrients within 

the system, ten ducks and two buffaloes were also integrated in the model.  Vermi-compost 

was also prepared with the waste materials available within the system. Based on data 

collected from farmers’ field and cost-benefit analysis showed six fold increase in income 

over traditional cropping system from the same area. The net return from the system was 

worked out to be ₹ 55,578/-.This model is suitable for popularization among small and 

marginal farmers having similar situations (Table 3). 

 

Table 3. Economics of IFS model 

Traditional 

System 

Income from different 

Components  

(Crops+Fish+Duck+Livestock) 

Rice Equivalent 

Yield (REY) 
Gross 

Income  

(in ₹) 

Cost of 

cultivation  

(in ₹) 

Net 

Income  

(in ₹) 

Rice-Wheat 

(0.2 ha) 

Gross Income 

= ₹11400 

Cost of 

Cultivation = 

₹ 3872 

Net Income = 

₹ 7528 

Labour 

employed = 

Family labour 

(58 mandays)  

Crops 

Rice-Wheat-Moong (0.07ha)  

Rice-Potato+Maize (0.07 ha)  

Total                      

(LR – 58 md) 

 

9.8 q 

12.0 q 

21.8 q 

 

9800 

12000 

21800 

 

4200 

5100 

9300 

 

5600 

6900 

12500 

Veg. & Fruits (Pond’s bund) 

(LR – 8 md)  

Lady finger 

equivalent yield 

(L.F. E.Y.) 

2.2 quintal 

 

 

 

2200 

 

 

 

1144 

 

 

 

1056 

Fish pond (0.04 ha) 

Rohu+Common Carp + Silver 

Carp+Mrigal (300 fingerlings)  

(LR – 15 md) 

 

140 kg 

 

9800 

 

2064 

 

7736 

Duckery (9+1) on ponds dike 

9 female duck & 1 male duck. 

(LR – 23 md) 

 

2250 egg. 

 

9000 

 

4300 

 

4700 

Livestock (2+2) 

Area=0.01 ha, 2 Buffalo’s & 1 calf 

(LR – 74 md) 

Milk Yield 

2160 lit. 

 

52,840 

 

22,254 

 

29,586 

 Total  -- 95,640 39,062 55,578 

LR = Labour requirement, md = mandays, (1 md = 8 hrs) 
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Fallow land selected for development                  Buffalo integration    Fish – duck integration 

 

(ii) One Acre IFS Model: 

 

For selection of farmers following points were taken into consideration viz.  

 

i)   Technologies must match with farmers' needs and resources for a better livelihood,  

ii)  Solves their problems 

iii) Prioritization of problems and capabilities in adopting technologies 

iv) Economic status of the farmers  

v) Market, social structure, indigenous knowledge and policy support through Govt. 

agencies. 

 The team conducted focus group discussion that included all section of the society 

including farm women and weaker sections, water user associations and other existing 

institutions. The team further conducted participatory need assessment to know the inherent 

nature of problem of the area. The facts were documented and the problems were analysed. 

The problems were prioritized for addressing. The relevant solutions recommended by 

various research organization and other stakeholders were also collected and discussed with 

wider participation of farm families to match the possible solutions. 

 

In Vaishali district, Rice-Wheat is the main cropping system, followed by fruits and 

vegetables. Poor productivity of rice (1.05 t/ha) and wheat (2.2 t/ha) was due mainly to poor 

access to the available water resources (economic scarcity) with rainfed agriculture in about 

61.5% of the area, flooding, water logging and soil sodicity etc. High population density 

(1332/km2) with 63 per cent of BPL population was another constraint for increasing Total 

Factor Productivity in the study area. The milk availability was accounted for 49 kg/head/yr. 

In general, livelihood is supported by crops and livestock production system with some 

remittances by the migrant laborers. Net monetary returns have been accounted for Rs. 

59,428.0 per acre as evidenced by the data shown in Table 4.   
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Table 4: Economic Analysis of One Acre IFS Model 

Sr 

no 

Farm produce Gross  Area 

(m2) 

Annual 

Prodn. 

(Kg/lit.) 

Est. 

reqt. of a 

family 

(kg) 

Value     

(Rs.) 

Surplus 

(Kg.) 

Gross 

Value of 

surplus 

(Rs.) 

Cult. 

cost 

(Rs.) 

Net 

Saving 

(Rs.) 

(A) Crop: 

1 Cereals  2000 (50) 2030 900 11025 1130 13842 12087 1755 

2 Green fodder 720 (18) 7480 7200 18000 280 700 8925 -8225 

3 Dry fodder - 4480 400 900 4080 9180 900 8280 

4 Veg. waste - 5250 3250 8125 2000 5000 500 4400 

5 Pulses - 140 60 1920 80 2560 2000 560 

6 Oil - 150 90 2160 60 1440 2000 -560 

(B) Horticulture : 900 (22.5) 

1 Fruits  - 770 90 900 680 6800 8224 -1424 

2 Vegetable  - 3651 500 5000 3151 31510 22400 9110 

C Goatry(20+1) 185 (4.6) 450 50 7500 400 60000 48516 11484 

D Mushroom 30 (0.75) 280 10 800 270 16200 11000 5200 

E Poultry 15 (0.37) 1110 50 4000 1060 84800 56280 28520 

F1 Vermi-  com. - 1900 1500 9000 400 2400 2712 -312 

F2 Goat manure 50 (1.25) 1465 1465 2930 - - - 0 

F3 Poult. M. - 2120 1800 3600 320 640 0 640 

G Land  Ex. 100 (2.5) - - - - - 0 0 

 Total 3100 31276 19485 77940 13811 235072 175544 59428 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig: A view of pond under one acre IFS model at Vaishali 

 

(iii)Two and Half (2.5) ha IFS Model: 

 

An IFS model of 2.5 ha by constituting a group of 27 farmers, who shared their land 

for common IFS model, has been established at Chakramdas, Vaishali. Under this IFS model, 

1.0 ha of land was kept for field crop production in which rice-wheat/toria, rice-wheat/bakula, 

rice-potato-onion, rice-wheat-green gram/ rice-vegetables cropping systems are being 

followed. A land of about 0.6 ha has been allocated for vegetable production under which 

tomato/pea/cauliflower/potato/brinjal as rabi crops and cowpea, okra, brinjal, cucurbits as 

summer crops are being taken, while in kharif season rice/maize crops are being taken (Table 

5). 
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An orchard (0.5 ha) was also established into the system in which mango, lemon, 

papaya, guava and banana were planted. A poultry shed of 0.02 ha has been made to rear 500 

broilers. A mushroom shed of 120 m2 has also been conducted for its year round cultivation.  

  

All around the field bunds, about 2.5 ft raised bunds have been constructed and 

creeper vegetables on fences, and fruit crops like banana, karonda, guava have been planted 

on bunds. About 7-8 cows/buffaloes have been also integrated with the system and dungs are 

recycled into the system. After proper economics analysis of the developed model, it was 

found that the system is about 3 times more productive (Rs. 2,92,825/annum/2.5ha) over the 

traditional system of rice- wheat cropping system (Rs. 96,800/annum/2.5 ha) in the area. In 

addition, farmers had also benefitted with addition of ample quantities of FYM, 

vermicompost, poultry manure into their soils. 

 

 
 
Table 5: Economic Analysis of 2.5 hectare IFS Model 

Sl. 

no 

Farm produce Gross  Area 

(m2) 

Annual 

Prodn. 

(Kg/lit.) 

Est. 

reqt. of a 

family 

(kg) 

Value     

(Rs.) 

Surplus 

(Kg.) 

Gross 

Value of 

surplus 

(Rs.) 

Cult. 

cost 

(Rs.) 

Net 

Saving 

(Rs.) 

(A) Crop: 

1 Cereals  10000 8490 990 13860 7500 105000 66280 38720 

2 Green fodder 2500) 24280 21400 53500 2880 7200 35110 -27910 

3 Dry fodder - 25620 18920 28380 6700 6700 2500 4200 

4 Veg. waste - 31500 25000 25000 6500 6500 2000 4500 

5 Pulses - 800 120 4800 680 27200 12200 15000 

6 Oil - 990 200 6000 790 23700 12200 11500 

(B) Horticulture : 900 (22.5) 

1 Fruits  5000 4500 800 8000 3700 37000 21320 15680 

2 Vegetable  6000 12315 800 8000 11515 115150 67000 48150 

C Cows (8) 300 8420 750 18750 7650 191250 140000 51250 

D Mushroom 120 530 25 1500 505 30300 4295 26005 

E Poultry 200/500no. 4210 200 16000 4010 320800 240000 80800 

F1 Vermi-  com. - 57000 4800 28800 900 5400 4250 1150 

F2 FYM - 35770 32250 32250 3520 3520 2200 1320 

F3 Poult. M. - 9680 9000 18000 680 1360 500 860 

G Land  Ex. 880 (2.5) 3600 - - 3600 36000 14400 21600 

 Total 25000 176405 - 262840 61100 917080 624255 292825 
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IFS model by integration of Fish and Singhara (Trapa bispinosa Natans) with Makhana 
(Euryale ferox Salisb.) 

 

Makhana (Euryale ferox Salisb.) cultivation is popular in North Bihar. It is an emergent 

floating macrophyte, commercially grown in a dozen of districts in the littoral parts of the 

flood plain wetlands of North Bihar. Makhana is naturally grown nutritious dry food and 

contains carbohydrate (76.9%), protein (9.7%), fat (0.1%), moisture (12.8%), calcium (20 mg / 

100 g), phosphorus (90 mg / 100 g) and iron (1400 mg / 100 g). In flood prone areas of North 

Bihar, besides makhana, water chestnut (Trapa natans L. var. bispinosa Roxb.) is equally 

popular among the fisherman communities and it grows abundantly in the eutrophic, stagnant 

freshwater bodies. The water chestnut fruit mainly contains carbohydrate (65-75 %), protein 

(13.4 %), fat (0.8%), minerals (3.1 %), phosphorus (0.44 %) and iron (0.0024 %) on dry 

weight basis. These aquaphytes are cultivated as a cash crop and provides nutritional and 

livelihood security to sizeable section of the populace involved in aquaculture operations. 

Makhana and singhara are widely utilized in India as non-cereal diet and having great demand 

on the occasion of festivals and ritualistic fast. Traditionally, makhana seeds were harvested as 

a mono-crop from makhana ponds.  After harvesting of makhana, some air breathing fishes 

viz., Magur (Clarias batrachus), Singhi ( Heteropneustes fossilis), Kawai ( Anabas 

testudineus), Garai (Channa punctatus),Trash fishes (Trichogaster fasciatus, Puntius sp.), etc. 

as wild fishes  are also being harvested by the farmers without introducing the seeds of these 

fishes. Hence, there was need to develop suitable technologies for integration of makhana, fish 

and other aquatic crops in a system mode for enhancing water productivity as well as income 

of the farmers.    

For enhancing water productivity, technology was developed by integrating fish and 

singhara with makhana in the water bodies. This technology not only enabled multiple uses 

of water, but also helped in generating the additional revenue and maximizing the net profit 

per unit area as compared to the conventional method of sole cultivation of Makhana. The 

different practices followed for Makhana + Fish + Singhara system were: (i) timely cleaning 

of pond; (ii) removal of carnivorous fishes and application of  mahua oil cake (@ 2.5 t/ ha); 

(iii) transplanting and gap filling for optimization of crop density (@ 10,000 plants/ha); (iv) 

delineation of  10 % of the total water body area as refuge area (Fig. 3); and (v)  integration 

of different carp species seed (@ 5000 numbers/ha as fingerlings of 10-18 g). Half of the 

seeds of different carp species of  Rohu, Catla, Common carp, Mrigal  were introduced in 

fixed ratio of 40:20:20:20  in March-April and rest half quantity of fish seed were introduced 

in the month of September after harvest of Makhana. The fishes were harvested twice: first in 

the month of September after the harvest of Makhana crop, and second in the month of 

December – January before the emergence of Makhana crop. Singhara was taken as third 

crop during the months of October – November. 

 Analysis of results from total water bodies of 50 ha (comprising of several ponds and 

96 beneficiaries) exhibited fish, Makhana, and singhara yield in the range of 0.18 to 0.4, 1.06 

to 2.06, and 3.08 to 8.8 t/ha, respectively.  Makhana as a primary crop showed a net profit of 

₹ 20015/= per ha with an employment generation of 240 man days/ha per year. The fish as a 
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secondary crop integrated in makhana ponds showed an additional net income of ₹ 11806/= 

per ha with an employment generation of 24 man days/ha/year, whereas singhara nut, taken 

as tertiary crop, generated an additional net income of ₹ 13445/= per ha with an employment 

generation of 83 man-days per ha per year (Table 6). Thus, integrated system resulted in a 

benefit cost ratio of 1.94 as against 1.63 for the traditional system (makhana only). 

Table 6:  Economics of integrated system of makhana cultivation 

 Traditional system Integrated System 

Makhana only Makhana Fish Singhara 

Productivity (t/ha) 1.40 1.33 0.27 3.7 

Cost (₹/ha) 32, 693 31, 058 11, 323 13, 445 

Net Income  (₹/ha) 20, 614 20, 015 11, 806 20, 614 

Labour employed  

(man days/ha) 

247 240 24 83 

Benefit cost ratio 1.63 1.94 

 

 

 

 

 

 

 

 

 

 

 

Fig 4: View of renovated makhana pond and makhana cum fish with water chestnut 

farming  

 

Fig. 3. Traditional system (left panel) and integrated system (right panel) of makhana cultivation 
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Integration of Makhana – fish - horticulture 

Integration of fish and horticultural components for improving the productivity of 

Makhana (Euryale ferox Salisb) ponds 

 

 Traditionally Makhana is grown as a sole 

crop in perennial water bodies. In case of deeper 

water bodies, proper agronomic management of 

Makhana crop is not possible and therefore the 

yield is very low (1.0 - 1.2 t/ha). Further, due to 

deep standing water, the cultivation of other crops 

is not possible in these water bodies. For effective 

utilization of land and water resources, a system 

was developed by converting nearly 20% of total 

makhana pond area to raised 

platform/embankment of 1.5 m height along the 

pond sides while the remaining 80% is kept as 

such as a pond. The pond was used for Makhana 

– fish cultivation while the raised platform was 

used to grow the horticultural plants. For this 

purpose, in the month of March-April, Makhana 

was transplanted at a spacing of 1.25 X 1.25 

meter in the well prepared pond. During the 

transplantation of Makhana, nearly 10% of total 

water body area was left as a refuse area at the centre of the water body. The 20% raised area 

was used to grow fruit plants like mango (Amrapali), guava, citrus, papaya, banana and some 

seasonal green vegetables so as to get round the year income through the system. 

 

In this system, the average yield of makhana and fishes obtained were 1.2 and 0.31 

t/ha, respectively.  The gross and net return from the system, including horticultural crops, 

were estimated as 1,19,246 and 50,439 ₹/ha., respectively (Table 7).  

 

Table 7: Comparative economics of different component combinations in Makhana 

based farming system 
 

Sl. 

No.  

Component 

combinations   

Total 

area 

(ha) 

Total production of different 

components (t) 

Average productivity (t/ha) Gross 

value of 

all 

produc

t/ha 

Net 

return 

/ha 

Makhana 

 

Fis

h  

 

Wate

r 

chest

nut 

 

Horti. 

Comp. 

(banan

a 

/papaya

) 

Makha

na 

 

Fish  

 

Water 

chestnu

t 

 

Horti. 

Comp. 

(banan

a 

/papaya

) 

1.  Makhana+Fish 20.74

3 

26.39  5.93 -- --- 1.27 0.29 --- ---- 95,700 37,66

0 

2.  Makhana+Fish

+Horticulture  

 

2.181 

(M+F 

1.745) 

(Hort. 

0.436) 

2.08  0.53 -- 6.87 

(banana) 

12.6 

(papaya) 

1.19 0.31 --- 31.5 

(banana)   

58.0 

(papaya) 

1,19,24

6 

50,439 

3.  Makhana+ 

Water Chestnut 

 

0.635 0.84 --- 7.1 ---- 1.32 --- 11.2 ---- 1,06,03

5 

41,745 

4.  Makhana 7.362 9.74 ---- ---- ---- 1.32 ---- ---- ---- 72,765 25,725 
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Field based systems of Makhana Cultivation: 

 

This is entirely the new system of Makhana cultivation. This system was introduced 

in the farmers’ field during the extension period of the project (2012-2014). In this system, 

Makhana is cultivated in shallow water (1 ft) condition in agricultural fields having clay soil 

of normal pH. In these fields, apart from the major crop of Makhana, some other 

crops/components (Makhan+Fish, Makhana-Rice, Makhana-Water chestnut and Makhana 

alone) have been raised successfully to enhance the net income of makhana growers. The 

seedlings of Makhana are raised in a separate nursery block and then transplanted in a well 

prepared shallow field. Depending upon the availability of main field, the transplanting can 

be made between the months of February and April.  For integrated mode of makhana and 

fish cultivation, 10% area of the main field is left in the centre during the makhana 

transplantation and after 15 days, fish fingerlings were stocked.  Rohu, Catla, Common carp 

and Mrigal (in the ratio of 40:20:20:20, respectively) are stocked @ 5000 nos. / ha.  The 

harvesting of Makhana is made between July and August while the harvesting of fish is made 

in the month of November or December. In other option, after harvesting of makhana crop, 

either rice or water chestnut is transplanted as the next crop. The results of field system are 

depicted below: 

Table 8: Economic analysis of different combinations under field system of Makhana 

cultivation 
Component 

combinations  

Total 

area 

(ha)  

Total production (q)      Average productivity 

               (q/ha)  

Cost of 

cultivation 

(Rs/ha) 

Gross 

return 

(Rs) /ha 

Net 

return 

(Rs) /ha 

  

B C 

Ratio 

Makhana Fish  Water 

chestnut  

Rice Makhana Fish  Water 

chestnut  

Rice 

Makhana+ 

Fish  

8.40  240.24  37.80 -  -  28.40 5.60 -  -  1,61,290 2,82,810 1,21,520 1.75 

Makhana- 

Rice  

3.00  90.72 - - 123.60  30.24  -  -  41.20 1,57,158 2,73,480 1,16,322 1.74 

Makhana-

Water 

Chestnut  

1.20  35.54 -  252  -  29.62  -  210.00  -  1,97,904 3,54,340 1,56,436 1.79 

Makhana  1.00  31.56 -  -  -  31.56  -  -  -  1,32,552 2,20,920 88,368 1.67 
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   Fig. Field based makhana cultivation                  Fig. Fish production in makhana fields 

              

   Fig. Harvesting of fish from makhana field         Fig. A view of harvested fish 

                   

Fig. A view of rice crop in makhana field        Fig. A view of water chestnut in makhana field 
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Evaluation of promising high yielding varieties with improved agronomical practices in 

participatory mode 

 

 

Farmers of Chakramdas and Jandaha clusters of Vaishali were using traditional 

varieties which were low yielding and susceptible to insect-pest and diseases. Most of the 

farmers used to broadcast seeds of crops in the field with unbalanced fertilizer doses (mainly 

urea) in their crops, which resulted in lowest yields. Rice-wheat cropping system was the 

most dominating cropping system and average yield of rice was only 3.5 t/ha while yield of 

wheat was hardly 2.2 t/ha.  

 

A number of improved varieties of rice, wheat, maize, potato, mustard and moong were 

introduced in the Chakaramdas cluster of Vaishali district to increase the yield and income 

per unit area with improved cultivation practices like line sowing, use of RCT (resource 

conservation technology) equipment like zero tillage, laser leveler, rotavator, double and 

triple cropping, water management practices, balanced doses of fertilizer application along 

with plant protection measures. The intervention was tried in an area of 88 ha involving 359 

farmers. A total of 42 nos. of improved varieties were tested in the cluster and 3 best varieties 

for each crop were selected (Table 9) according to their performances (yield per unit area).  

 

Table 9. Best performing varieties of different crops 

 

Crop  Best performing varities 

Rice  Rajendra Sweta, Pusa 44 and PNR-381 

Wheat PBW-343, PBW-373 and HD-2733 

Maize Shaktiman (4) – QPM maize, Deoki and Laxmi (composite)  

Potato K. Pukhraj, K. Kanchan, Chipsona-1 

Rapeseed & 

Mustard 

Pusa Tarak, Pusa Mahak, Ankur (Yellow Mustard) 

Moong Pant moong-1, H.U.M.-16, Pusa Vishal 

 

 

Adoption of improved verities along with better management practices, resulted in 

rice equivalent yield of 11.0 t/ha as against 5.7 t/ha by traditional varieties. The B/C ratio of 

the validated technology was 1.90 which was much higher than the traditional practices 

(1.50) followed in the cluster (Table 10). The technology has generated an additional 

employment of 70 man-days / ha over 310/ha as the traditional practices. This technology 

provided an increase in crop yield by 50- 80 per cent and technology adoption rate was 70 per 

cent in the area. 
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Table 10. Comparison of traditional and improved practices at Chakramdas, Vaishali. 

 

Parameters Traditional Practices Improved Practices 

Productivity : 

(Rice-Wheat) 

Rice –   3.5 t 

Wheat – 2.2 t 

Rice –  6.8 t 

Wheat – 4.2 t 

Income (Average) 

(Rice – Wheat) 

₹ 57,000/- ₹1,10,000/- 

Net income (Average) 

(Rice – Wheat) 

₹ 19,960/- ₹ 50,800/- 

Labour Employment 

(Man-days) 

310 380 

Benefit / cost ratio 1.50 1.90 

 

Identification of location specific cropping systems  

 

 

In order to increase the production per unit area, one more short duration crop was 

added in the prevailing cropping system (Rice-Wheat) with improved agricultural practices 

like judicious use of fertilizer, side placement of fertilizer, line sowing and water 

management. A total of 12 cropping systems viz., Rice-Wheat-Moong, Rice-Winter Maize-

Moong, Rice-Winter Maize-Vegetables, Rice-Potato-Moong, Rice-Potato+Maize-Moong, 

Rice-Potato-Vegetables, Rice-Winter Maize-Green Manure, Rice-Lentil-Moong, Rice-Tori-

Moong, Rice-Pea-Vegetables, Rice-Mustard-Vegetales, and Rice-Tori-Wheat/Potato were 

demonstrated and evaluated in the farmers’ field in an area of 42 ha covering 234 farming 

families. Out of 12 cropping systems, five best cropping system, namely,  Rice-Winter 

Maize-Moong, Rice-Wheat-Veg., Rice-Potato + Maize - Moong, Rice-Tori- Potato+Veg., 

and Rice-Wheat-Moong were selected for better sustenance to the farmers. The tested 

cropping systems were adopted by 60 per cent of the farmers of the cluster. 

 

 With the inclusion of one more crop, cropping intensity of the area increased from 

200% to 264% which resulted in increase in farmer’s income by 31 to 158% and employment 

up to 13.7%. Out of the five cropping systems tested, Rice-Potato+Maize-Moong and Rice-

Tori-Potato+Vegetable cropping systems have given higher net income and B/C ratio (Table 

11). 
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Table 11. Performance of selected cropping systems. 

 

 

Fig: Different crop cultivation at Chakramdas Village (Vaishali) 

 

 

Parameters Rice Equivalent Yield,  t Gross Income, ₹ Net Income, ₹ Labour employed, 

man-days 

B/C (ratio) 

Traditional 
Practices 

 

Improved  
Practises 

 

Traditional Improved Traditional Improved Traditional Improved Traditional Improved 

Rice- Wheat 5.7  11.0  57,000 1,10,000 19,960 50,860 310 380 1.5 1.9 

Rice-Winter 

Maize-

Moong 

-- 17.5  -- 1,75,000 -- 1,01,200 -- 396 -- 2.3 

Rice-Wheat-

Veg. 

-- 16.6  -- 1,60,000 -- 85,600 -- 428 -- 2.1 

Rice-

Potato+Mai

ze-Moong 

-- 23.8  -- 2,38,000 -- 1,40,770 -- 440 -- 2.4 

Rice-Tori-

Potato-Veg. 

-- 23.5  -- 2,35,000 -- 1,40,780 -- 458 -- 2.5 

Rice-Wheat-

Moong  

-- 15.5  -- 1,55,000 -- 80,800 -- 382 -- 2.1 
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(B) Rajendra Agricultural University, Pusa, Samastipur: 

 

Development of Sugarcane based IFS model for Maun areas 

 
 

The flooded and flood prone areas are characterized as tal, diara, chaur and mauns in 

North Bihar. Mauns or oxbow lakes are cut off portions of meandering rivers. These lands 

offer great potential and challenge for their productive utilization through appropriate 

farming system including fisheries following multiple water-uses and farming system 

approach. For productive utilization of maun land in the Samastipur district, a sugarcane - 

fish based farming system model was developed and demonstrated.   

 

Three hectare maun at Kalwara of Rosera, District Samastipur was converted into fish 

pond by making two dams on two sides with outlet- inlet facility. Total 6 ha land was used 

and comprises of 52 beneficiaries. On pond dyke, mango (Amrapali, Maldah and Mallika) 

was planted and pigeon pea was taken as intercrop. High yielding Sugarcane varieties such as 

BO-147, COP 9702, COLK 97184 for seed production was also introduced. Thirty thousand 

fingerling of common carp was added into the reshaped 3 ha fish pond which yielded 1.2 t 

and fetched ₹ 2, 04, 000/= to farmers by selling fish @ ₹ 170 / kg (Table 12). 

 

Table 12. Economics of fish production in the Maun area 

Parameters  Traditional Improved practice  

Productivity 58.82 kg fish/ 3 ha 400 kg fish/ ha 

Income (₹) 10,000/ ha  68,000/ ha 

Labour employed  

(man -days) 

Nil 87 Mondays / ha 

Cost/ Benefit Ratio 1:1.5 1:16 

   

 

Three hectare Maun of Rosera reshaped in to fish production pond 



30 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
High value vegetable cultivation under multitier system 

 

High value vegetable cultivation under three tier systems was introduced at 

Bahadarpur and Thahra of Pusa Cluster. Under this system, three models were introduced and 

farmers were able to grow three different vegetables on the same piece of land at a time 

(Table 13). In this system, bamboos and nylon strings were used to make 6' high frame to 

support tendril/stem of climbers like bitter gourd, pointed gourd and pumpkin etc. Crops like 

Amranthus, Okra, Elephant foot yam etc were grown in the lower portion (bottom layer). At 

the middle layer, crops such as Okra, Cow pea and Cucumber are cultivated. 

 

Table 13: Three tier model used for high value vegetable cultivation 

 

Model Upper Middle Lower 

I Bitter gourd (Palee)   Cow pea 

(Pusa Komal) 

 Elephant foot yam bean 

lI  Pointed gourd 

(Dandari)   

 Cucumber (Kareena)   Okra  

(Parbhani Kranti) 

III  Pointed gourd 

(Dandari) 

 Okra 

 (Anamika)  

 Amranthus 

 

Realizing the benefit of multitier system, the farmers started growing other vegetables 

like sponge gourd, bottle gourd etc. along with palak, dhaniya and tomato. The net monetary 

Establishment of High Density Mango Orchard under IFS at Kalwara (Rosera) at the side of 

reshaped ponds 
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return of ₹ 3,60,000/- from Model I, ₹  2,29,300/- from Model II  and ₹ 2,25,100/- from 

Model III have been realized (Table 14). 

Table 14. Comparison of traditional and three tier method for vegetable 

cultivation  

 

       

 

 

  

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

  

Parmaeters Traditional 

practice 

Improved practice 

Model I Model II Model III 
Productivity Bitter gourd /           

Pointed gourd  

(yield 1.25-1.50 

t/ha) 

Upper 27.3t/ha  

+ Middle 12.0 

t/ha + Lower 

35.0 t/ha 

Upper 19.5 t/ha 

+ Middle 13.5 

t/ha + Lower 

11.3 t/ha 

Upper 20.3 t/ha + 

Middle  12.1 t/ha+ 

Lower 7.7 t/ha 

Net Income 

(₹) 

45,000 -50,000 

/75,000- 1,00000 

3,60,000/- 2,29,300/- 2,25,100/- 

Labour 

employed 

(mandays) 

180  580 580 580 

Cost-Benefit 

ratio 

1:1.28 -1:1.57 / 

1:1.5 -1:2.00 

1:3.78 1:3.22 1:2.53 

Three tier System of Vegetable production 

 

Guava with Pheromone trap             Low cost polytunnels        Mango tree with Pheromone trap 
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Income generation through Mushroom production 

 

 

Mushroom can be an alternate income generating activity for the landless women. 

The intervention was adopted in three villages (Bhadurpur, Thahra Gopalpur and Malpur) in 

Pusa cluster by 160 landless families.  Eight Farmers Interest Groups (FIG), comprising of 20 

landless women from three villages were formed. The groups were given on and off campus 

training for Oyster & Button mushroom production.  The FIGs were also trained for bamboo 

bed formation in three tier, compost formation, casing and picking techniques after flush of 

mushroom. 

 

On campus and off campus training on mushroom production to 3 women FIGs, 

enabled each member of the group to practice Oyster and Button mushroom production in a 

common mushroom hut (40’30’) at each selected village. Each women of the group 

produced 50 bags of oyster, which enabled them to earn ₹  3150/- per month by selling the 

mushroom @ ₹ 70/ kg. By selling button mushroom @ ₹ 100/ kg, each woman of the group 

earned ₹ 1350-1570. Engagement in mushroom production also led to employment 

generation @ 135 mandays/year/household which resulted in slowdown in migration of 

women labours. Based on training and practice, the leadership in some of the FIG also 

emerged who took the lead to act as master trainers & women FIGs increased from 20 to 58 

in Thahra, and 22 to 82 in Bahadurpur, indicating the entrepreneurship development in 

womenfolk. Some of the women leaders called herein as Mushroom leaders Sudha & Gayatri 

had established a spawn production lab with knowledge & support gained under the project 

(Table 15).  

 

Table 15. Comparative data on unit area of land/livestock/household 

 

Parameters Traditional practice Improved practice 

Productivity NIL Oyster- 700-800 g/Kg substrate (straw) 

Button- 120-180 g/Kg compost 

Income (₹) NIL 3150/month per women by Oyster 

1530-1630/month per women by Button 

Labour employed 

(mandays) 

NIL 135 Mandays/yr/household 

Cost/Benefit ratio NIL 1:4.2 

 

 

 

 

 

 

 

 

 

 
Different steps of mushroom production during off Campus Training (Malpur village) 
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Beneficiaries with oyster mushroom produced at their home 

Boiling of straw for sterilization Oyster Mushroom cultivation 
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Income generation through Vermicompost production 

 
The vermi-compost production was carried out in different types of pits, i.e., bamboo 

made pit and concrete pit. The pit was filled with partially decomposed (30-45 days) cow 

dung and organic waste mixtures in the ratio of 3:2. The optimum temperature (< 35oC ) and 

moisture (65-75 % W/W) favours the decomposition process. Suitable strains (Eisenia 

foetida, Eudrilus eugeniae, Perionyx excavatus) of earthworms @ 1500-2000 numbers per 

cubic meter of waste were used. To avoid rain and wind, a polythene sheet or temporary shed 

at a height of about 5 feet above the ground was used to cover the pit.  

 

At three villages of Pusa block, a total of 105 vermicompost pits of 4 m x 1 m X 0.75 

m were constructed. In each cycle, 700 kg vermicompost is being produced per pit with 

annual production of 2100 kg per pit. A total of ₹ 8400 was earned per pit per year with input 

cost of ₹ 1800 per year and cost benefit ratio of 1: 4.66.  Total employment generation per pit 

per year was recorded to be 53 mandays.   

      

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Training on Vermicompost 
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Vermipit with Vermicompost Low cost Brick Vermipit 

 

Construction of Bamboo pit 
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Varietal replacement in major crops: 

Varietal intervention has resulted in profitability of major crops to the farmers with additional 

net gain of Rs. 32,000/- per ha. The impact of above has resulted in significant increase in 

area since 2010. Mustard variety (R. Suphlam) has spread in 500 ha area of Kalwara & 

Mabbi villages. Productivity of major corps has been further increased by applying required 

inputs into the soil based on Soil Health Card provided to the Farmers (Table 16 & 17). 

 

Table 16: Area expansion through varietal improvement under different crops due to 

NAIP interventions: 

Year Area (in ha) 

Sugarcane Rice Wheat Mustard 

1st year 4.00 11.00 15.00 5.00 

2nd year 17.34 75.00 262.00 200.00 

3rd year 33.00 200.00 300.00 500.00 

 

Mustard plot at Kalwara village  Turmeric (Rajendra Sonia)  

 

Table 17: Area expansion through varietal improvement under different vegetable 

crops due to NAIP interventions: 

 

Year Elephant 

foot yam 

Cauliflower Okra Tomato Pointed 

gourd 

Pea Turmeric 

1st year 2.00 1.50 0.6 0.69 2.00 1.00 2.50 

2nd year 12.50 16.20 3.20 2.20 12.00 10.10 15.20 

3rd year 26.80 34.45 8.60 9.60 28.30 45.40 59.10 
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(C) CIFRI, Barrackpore (W.B.): 

 

Pen culture for increasing productivity of Chaur (wetlands) 

 

Realization of potential of wetlands, despite being the highly productive ecosystem, 

remaines poor or suboptimal. Siltation and installation of various flood control devices in the 

link channel prevents auto-stocking of these resources with carp seeds resulting into low 

productive system. Interventions like stocking enhancement with appropriate seed of various 

species of required size and quantity at appropriate time would be the key to fisheries 

management for yield and livelihood improvement in natural open water resource, 

particularly in Chaurs of Bihar.  

 

Wetlands in Bihar, locally called Chaurs, have potential for high fish yield and can 

support livelihood and nutritional security of the people inhabiting the catchment.  The 

Chaurs of Bihar, by nature, being shallow and low water holding capacity are however, 

vulnerable to vagaries of nature, such as flood and drought. Annual floods, presence of 

predators, uncontrolled growth of aquatic plants are the major environmental and biological 

deterrents to fish production leading to poor productivity and unsecured livelihood. Social 

factor such as multiple ownership of the resource and ignorance of technology are also 

responsible for low fish yield. In such ecosystem, short duration intervention such as seed 

production using pen culture technique is the most appropriate, simple and inexpensive 

technique for enhancing water productivity and improvement of livelihood.  

 

   
                    Chaurs are dominated by large predatory fishes (Pre-adoption) 
 

 

Pen culture is a technique of culturing aquatic organisms in a secured enclosure while 

maintaining a free exchange of water. A pen is “a fixed enclosure with sides of netting or 

bamboo, in which the bottom is the bed of the water body”. The pen may be square, 

rectangular or circular with size varying in the range of 0.05- 0.2 ha. Conventionally, the pen 

walls are constructed using split bamboo mats. Synthetic materials like HDPE net are 

resistant to wither and good alternative to bamboo. 



38 

 

Pre-stocking management 

(weed clearance) 

Pen culture in Barailla Chaur 

A strong and thick HDPE net with 3.3 feet height and 3 mm mesh was used for 

making under-water part of pen wall. HDPE rope of 4-5 mm and 3-4 mm thickness was tied 

to the bottom and head line of the net respectively. Loops at an interval of 3-4 meters in the 

foot rope were given for fixing with the cleft of the bamboo pole which was driven into the 

mud vertically. A thin net was stitched to thick net which were also provided with bottom and 

head line of 3-4 mm thick HDPE net.  

 

 

 
 

 

The pen area was made free from aquatic macrophytes, 

predators and competitors. Liming was done @ 250-300 kg/ha depending on the pH of water. 

For producing advanced fingerlings of carp (>10 cm), fish fries (40-50 mm) belonging to 

Indian Major Carp like Catla, Rohu and Mrigal; and exotic fishes like grass carp, silver carp, 

common carp were stocked @ 2,50,000/ha. In addition to natural food, supplementary feed in 

the form of dry pellet or moist ball containing boiled mustard/groundnut oil cake, 

rice/wheat/maize bran, lentil/Bengal/black gram dust fortified with fish meal, soya meal, Vit-

Min. mixture was used for better and faster growth of fish. Supplementary feed @ 5-10% of 

live weight was given in a tray or porous bag twice daily. Fish growth (length and weight) 

and health was monitored periodically. 

 

Details of demonstrations/ adoption of intervention/technology:  

 

Three HDPE made pens (2 rectangular one 

circular) were installed at the project site for the 

demonstration of fingerling production.  Realizing the 

potential of the technology, one progressive farmer in 

the neighbouring Mahua block installed two pens each 

of 0.1 ha in Telaur Chaur. A farmer group in 

neighbouring village Dulaur also adopted the 

technology in a big way and prepared a pen of 1 ha size 

for table fish production in Barailla chaur. The details 

of stockings and economics are given in Table 1 and 2. 

 

 

 

Pen and cage culture Seed stocking in pen 
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Economics of technology/intervention: 
 

Economics of seed rearing in pen was worked out considering the cost price 

prevailing in Jandaha (Vaishali). Two crops of advanced fingerlings could be produced in the 

first year and three crops in the following years. The capital cost estimated for a pen of size 

0.1 ha was ₹ 11,350/- and recurring cost of ₹ 35,720/- was involved for the 1st year. Minor 

repair and maintenance cost involving man and material will be additional cost in the 2nd and 

3rd year.  The net benefit of ₹ 29,688/- was earned in the 1st year while ₹ 58,957/- in the 2nd 

and 3rd year. The B:C ratio of pen culture operation for seed production was found to be 1.93 

(Table 18 & 19). 

 

    Table 18: Details of Stocking and Harvesting at Baraila Chaur 

 

Stocked fish Stocking  Harvesting  % 

Survival No. Initial Av. 

wt. 

(gm) 

Total 

weight 

(kg) 

No. of 

fishes 

retrieved 

Final Av. 

Wt. 

(gm) 

Total 

weight 

(kg) 

Catla 770 32.5 25 478 305 146 62.07 

Rohu 3060 32.6 100 1814 350 635 59.28 

Mrigal 840  29.9 25 465 245 114 55.35 

Grass Carp 2530 39.4 100 1782 560 998 70.43 

Common 

carp 

1500 33.3 50 944 360 340 62.93 

Big Head 2960 33.7 100 1687 320 540 56.99 

Total  11660 33.56 400 7170 356.66 2773 61.49 

 

Table 19: Economics of Pen culture (1.0 ha) at Baraila Chaur 

A. Expenditure Rs. 

1. Net (HDPE) 13500 

2. Rope, thread 4480 

3. Bamboo 8000 

4. Liming 2500 

5. Fish seed 48000 

6. Pen construction, installation  and monitoring Labour 8000 

7. Harvesting Labour 5000 

8. Miscellaneous  2000 

 Total  91480 

B. Income   

1. Sale of fish @ Rs.110/ kg (2771 kg) 304810 

 Profit  213330 

 Cost benefit ratio 1 : 2.33 
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Grow-out culture of exotic catfish, Pangasius sutchi in polythene lined pond during the 

drought period 

 

 

Fishermen of Jandaha cluster were involved only in capture mode of fisheries. There 

was no practice of aquaculture. Income from this mode of fisheries was very low, uncertain 

and very difficult to earn livelihood. During drought years, all the open water recourses of the 

area is completely devoid of water, affecting the livelihood of fishermen.  So technology was 

needed to provide job engagement to fishermen during the drought periods. 

 

As a measure of contingent plan for drought period, culture of exotic catfish, 

Pangasius sutchi, was attempted in the rearing pond (140 m2) of the carp hatchery complex 

of NAIP project Site, Sakri Chaur, Jandaha (Vaishali). The pond bottom was dressed evenly 

and lining with low cost polythene (HDPE) sheet was done to prevent leaching loss. The 

plastic sheet was covered by a layer of 4-5 inch soil. Lime (3.5 kg) was applied @ 250 kg/ha 

and cow dung (140 kg) was used @ 10.0 t/ha. The rearing pond was filled with pumped 

ground water. After 15 days, pond was stocked with fingerlings (210 no.) of exotic catfish, 

Pangasius sutchi, which can sustain low water depth, high temperature and high stocking 

density. The stocking density was 15,000 fingerlings per ha. They were fed with a 

commercial floating pellet @ 5% of live weight. This innovation indicated encouraging 

results. After 6 months, 120 fishes (60 % survival) corresponding to 61 kg were obtained. 

The final average length and weight of fish was 37.5 cm and 510 gm. Thus in a pond of one 

hectare, a total of 9000 fishes with a total weight of 4.59 tons could be obtained. 

 

Polythene lined tank prepared 

for rearing of exotic catfish 

Stocking of exotic catfish Harvesting of exotic 

catfish 
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(D) CPRS, Patna:  

 

Seed plot technique for potato seed production 

 

Bihar, located in the Indo-Gangetic plains, possesses one of the most fertile lands of 

the world. Potato is the fourth major food crop after rice, wheat and maize in Bihar and 

occupies about 5% of the net sown area. Being a short duration crop, it has special 

significance as it gives exceptionally high yield per unit area, energy and protein to sustain 

burgeoning population and ward off hunger and malnutrition and providing food and 

nutritional security to ever increasing population. Besides, potato is a highly remunerative 

cash crop. Potato processed products also have very good demand in the market. Hence, 

scientific cultivation of seed and production of processing grade potato have a significant role 

in enhancing the socio-economic status of the farmers. The need of the state of Bihar is to 

increase the production and quality of potato to meet the domestic requirements and 

exportable surplus to earn foreign exchange. However, shortage of quality seed is recognized 

as the single most important factor inhibiting potato production and productivity. Seed village 

concept needs to be adopted for multiplication of potato seed by providing breeder seed and 

scientific technological inputs. Considering this, demonstration of seed plot technique for 

quality seed production was carried out at Chakramdas cluster of district Vaishali.  

 

Details of demonstrations/ adoption of intervention/technology:  

 

Potato was grown in approximately 2 ha area in Chakramdas village of Vashali 

district with variable plot sizes each year. In total, seed production was undertaken in 13.1 ha 

area involving 240 small and marginal farmers. Planting of seed were done within prescribed 

period of 25th October to 10th November. Well sprouted whole tubers were used for planting. 

Fertilizer application was done in furrows.  Nitrogen @ 150 kg/ha was applied in two split 

doses, half at planting and half at earthing up time. Full dose of phosphorous @ 60 Kg and 

potassium @ 80 Kg/ha was  applied at planting time. Soil insecticide like Thimet 10 G @ 10 

kg/ha was added along with fertilizer mixture at planting time and  @ 7 kg/ha at earthing up 

(30 days after planting).  Initial earthing up at planting was moderate to help in early 

emergence. Light irrigation after planting was applied which helped in quick emergence (this 

is generally avoided by the farmers). Roguing was done at least three times at 25-30 days, 50-

60 days and before dehaulming. Use of systemic insecticides as foliar spray in the first week 

of January was done to check the damage caused by aphids. Irrigation was stopped one week 

before dehaulming. Dehaulming of crop was done by 20th January to avoid infestation and 

thereafter, sorting and grading was done before seed treatment. Seed treatment with 2.5% 

boric acid was carried at a relatively cool place. Treated seed, bagged in hessian bags, were 

kept in cold storage by 15th March.  
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Impact of technology/ intervention: 

A total of 284.4 t of foundation seed was produced in a span of six years.  The average 

yield of seed was about 21.7 t/ha.  Part of the produce was sold after harvesting @ ₹ 800-

1200/q and the remaining kept in cold store for further sale and use as planting material 

during next season. The average net returns of ₹ 1, 49, 798/ha were obtained from the seed 

crop.   

 

 

 

 

 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

Agro-technique for production of processing grade potato:  

 

There is tremendous scope of potato processing since the quality of potatoes produced 

in state is of high quality because of the inherent climatic advantage. Ideally potatoes for chip 

making should have more than 20% dry matter and sugar content below 250 mg per 100g 

fresh weight. Potatoes produced in Bihar successfully qualify for these parameters. In 80% of 

potato growing areas of the state, planting of crop is done after 3rd week of November after 

harvesting of paddy crop. This results in exposure of potato crop to late harvesting around 

late February to mid March. The relatively warmer night temperatures during late phase of 

crop growth and crop maturity results in more accumulation of starch thereby more dry 

matter. Such favourable temperature conditions also cause accumulation of lesser reducing 

sugars. The over production and glut situation can be meaningfully addressed by diverting the 

produce to processed potato chips. This will arrest the downfall of prices and thus protect the 

interest of farmers.  

 

 

Sprouted tuber for planting             Potato seed crop 

  Rouging of diseased plants Seed treatment with boric acid 



43 

 

Fig. Processing variety (K. Chipsona-1) of potato in farmers’ field and its various products 

Description of technology:  

The varieties released for table purposes, are not very suitable for processing. Potato 

varieties developed and released exclusively for processing purposes are Kufri Chipsona-I, 

Kufri Chipsona-2, Kufri Chipsona-3, Kufri Chipsona-4 and Kufri Himsona which have 

excellent chip colour and productivity (32-34 t/ha) compared to other cultivars of the region.  

Planting was done at wider row spacing of 67.5 cm and plant to plant spacing of 20-25cm. 

Higher dose of fertilizers were applied for increasing the longevity of the crop and also to 

increase the size of tubers. The dose of nitrogen, phosphorous and potassium was 270, 80 and 

150 kg /ha, respectively. Duration of crop was 100-110 days. Application of irrigation was 

stopped 10 days prior to harvesting. The harvesting was done when the skin of tubers get 

matured. After harvesting tubers were kept in heaps in cool place for curing of skin. The 

produce was sorted and graded as per the requirement of chip/french fries.  

Details of demonstrations/ adoption of intervention/technology:  

 

For use of improved agronomic practice for cultivation of processing potatoes a total 

of 117 small and marginal farmers were selected. The crop was grown in 2 ha area in variable 

plot sizes each year and an area of 6 ha area were covered in three years. Potato varieties 

Kufri Chipsona–1, Kufri chipsona 2, Kufri Himsona and Kufri Kanchan were used for 

demonstration. The farmers were imparted with the knowledge of scientific agro-practices for 

growing of above varieties through live demonstrations and made aware of the important 

steps of potato cultivation. 

 

Impact of technology/ intervention: 

A total of 194 tons of potato was produced from 6 ha area in three years. The average 

yield of processing variety was 32.32 t/ha, giving a net return of ₹ 1,66,000 /ha. An 

employment of 400-450 mandays/ha was also generated for the cultivation of seed and 

processing potato in the area.  
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(E) BAIF (Bihar Programme), Patna: 

 

Varietal demonstration in different crops 

 

(a) Demonstration of quality protein Maize/hybrid Maize in Farmers’ Field 

 

No of participant/farmers- 227 

 

Varieties: 900m super, 900m gold, Vijay, 

kanchan, Rajendradeep jwala, 

Shaktiman-3 & Gold Queen-6201  

 

Maize Grains Yield: 40-48 q/ha,  

 

Income: Rs. 24000-28800/- per ha. 

 

Fodder: 100 q/ha. 

 

(b) Demonstration of Traditional cultivars of Maize in Farmers’ Field 

 

Variety:  Tulbulia/Safed Jaunpuria  

 

Yield:     Maize Grain: 24-32 q/ha.  

 

Income:  Rs 12000 - Rs16000 per ha. 

 

Fodder yield: 60-68 q/ha.  

 

The introduction of line sowing & earthing up technology along with scientific 

package and practices and improved/hybrid seed verities resulted in additional increase in 

income to the tune of  Rs. 17200 - Rs 20000/ha in comparison to existing farming system in 

Diara areas. Increase in yield created interest among farmers and increased seed replacement 

from 3% to 45% as well as enhanced income from farm produce. 

 

(c) Demonstration on Paddy varieties in Farmers’ Field: 

 

Information on existing farming system, practices, predicative levels and income in 

the target area of matadih cluster was the guiding force behind replacing local cultivars.  

 

Varieties: MTU-7029, Rajendra Kasturi, Ranjendra Masnsuri, Rajendra Seeta, Rajendra 

Turanta, hybrid Arize 6444(bayer) & Hybrid PHB-71 (Pioneer)  

 

Demonstration on paddy seed replacement was carried out in 46.75 ha by involving 

187 farm families. Paddy yield was accounted for 144.0 ton, i.e., 3.08 t/ha.  

 

(d) Demonstration of SRI methods of cultivation: 

2012-13: 

No. of Participant-20, Area- 5 hec. Variety- Arize 6444.  
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Maximum Yield- 76.8 q/ha, Average Yield- 56 q/ha,  

An increase of 1.5 to 2 times in paddy yield observed in comparison to existing farming 

system in the operational area of matadih cluster. 

 

2013-14: 

No. of Participant : 50, Area-12.5 ha, Variety- PHB-71 

Average Yield- 48 q/ha. Maximum Yield-64.5 q/ha. 

 

 

 

 

 

 

 

 

 

 

 

 

 

(e) Performance of Azotobacter under field Condition  

Four kg of Azotobacter culture was mixed with 50 kg of decomposed compost and 

applied as soil application before transplanting of paddy (MTU 7029). The percent increase 

in yield of paddy was observed with Azotobacter inoculation over un-inoculated control. This 

increase might be due to increase in length and volume of the root which resulted in the 

exploration of larger volume of soil for nutrient absorption. The increase was also resulted in 

nutrition to the paddy crop due to available of nitrogen by Azotobacter biofertilizer (Table 

20) 

 

Table 20 : Effect of azotobacter culture on rice yield 
Vill. Dist. 

/Block 

Plant 

Height 

(cm) 

Root 

Length 

(mm) 

No. of 

Tillers 

Ear 

Length 

(cm) 

Root 

Volume 

1000 

grain 

wt. 

Grain 

Yield 

Yield 

Without 

Azotobacter  

Yield  

with 

Azotobacter 

 

 

 

Matadih 

 

 

 

Munger/ 

Dharhara 

11.8 22 26 22 27.36 16.12 15.16 31.42 35.72 

9.09 31 27.36 26 21.43 15.12 13.35 29.36 32.86 

14.2 27.3 26.7 22.25 23.85 9.34 8.38 30.18 32.33 

11.2   13.5 18.57 19.12 29.36 12.47 11.56 33.14 36.35 

16.69 29.57 27.66 27.77 27.85 18.35 16.45 36.13 41.56 

12.23 21.43 25.27 31.26 26.83 16.45 15.15 30.16 34.25 

15.66 29.2 28.66 2902 31.98 13.45 11.32 32.42 35.66 

14.6 27.63 30.37 29.84 33.93 10.46 8.53 34.18 36.68 

14.5 28.5 32.67 33.91 36.12 17.24 15.25 36.42 41.47 

10.12 27.36 34.46 32.33 31.12 13.16 13.18 37.18 41.59 

Average  13.00 25.74 27.77 314.64 28.98 14.21 12.83 33.059 36.84 
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(f) Demonstration of Wheat varieties  
  

Before the initiation of project, farmers were accustomed to broadcasting method of 

sowing. For enhancing the crop productivity of existing crop in the operational areas & to 

reduce the cost of cultivation, promotion of improved varieties (HD 2643, PBW343, NW-72 

& DVW-14), sowing by Zero Tillage seed drill was demonstrated in farmers’ field. This 

resulted in average yield of 48-52 q/ha as against traditional yield of 24-28 q/ha with an 

additional increase in income of Rs.16000 to 20000 per ha. The demonstration was conducted 

in 54.75 ha covering 219 nos. of farm families.   
 

(g) Demonstration of Vegetable based production system: 

 Vegetable based production system could be adopted successfully by the farmers as 

evidenced by the data shown in Table 21. 
 

Table 21: Production of different vegetable crops 

Vegetables  Pre intervention Post intervention No. of 

beneficiaries  

Area 

covered (ha) Variety  Yield 

(q/ha) 

Variety  Yield 

(q/ha) 

Cucurbits   Indigenous  75-80 Hybrid 

variety  

115-120 96 8.75 

Tomato  Desi 410 Beejo 

sheetal-

Nayak 

540 4 3.5 

Carrot NA   Samsun -

196 

150 5 1.0 

Onion Mayur & 

Gabran 

52-58 Beejo 

sheetal-

KSP 

80 12 1.5 

Brinjal  Indigenous  165 BSS-332 210 4 0.5 

Chilli  Indigenous 39  Astha & 

Jesica 

(Hybrid) 

85 31 0.5 

Capsicum  NA   Beejo 

Aishwarya  

34 1 0.06 

Garlic  Indigenous  88 Improved 

variety 

100 10 1.1 

Green pea Tusiya 

matar  

16 Sungro 20 24 6.0 

Pigeon pea Indigenous  12 M-13 20 30 7.5 

Coriander  NA   Angel 8.5 

 

7 0.25 

Radish  NA   Nunhems 

early white 

125 6 0.25 

Potato  Indigenous  165 Kufri 

pukhraj 

200 5 1.25 
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(h) Varietal Demo of Green Fodder Cultivation 

Sudan (Var. Heera) was cultivated in 5.25 ha covering 40 nos. of beneficiaries. The 

yield was recorded to be 300.0-375.0 t/ha. Likewise, BHN-10 was demonstrated in 0.20 ha, 

accommodating 15 nos. of farmers’. The average yield was recorded to be 375.0 - 450.0 t/ha. 

 

Demo plot of BHN-10 in farmers’ field 

 

Impact of mineral mixture in livestock feeding 

 

Farmers of cluster Tikarampur and matadih were also supported for Vitamin and Mineral 

Mixture Feeding, i.e., Concimin/BaifminC @50 g/day towards balance feeding of 

livestock for increased production and productivity vis-a-vis economical production of 

milk from cattle and buffalos. The details are presented below in Table 22. 
 

Table 22: Comparative study of Mineral Mixture feed Supplementation   

S.No. Particular Number 

With Min. Mix Without Min. Mix. 

01 A.I 50 50 

02 P.D. 50 50 

03 C.P. 24 22 

04 Empty 16 14 

05 Repeat 08 11 

06 Other 02 03 
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Impacts of livestock development programme at Munger  

 

Livestock production has been found most beneficial, especially for sustainability of 

landless farmers’. Even a small intervention has resulted into significant increase in milk 

yield and body weight gain as evidenced from the data shown below: 

 

A) Distribution of Cows and artificial insemination in the area:  

 

S.No                                     Particulars  Quantity /Units/Rs.in lakhs 

1. No’s of Cattle development centre’s 02 

2. Cow’s distributed  55 

3. Total Artificial insemination carried out (AI ) 

within the breeding cattle population  

2024 

4. No’s of female born till June ,13 283 

5. Animals in Milk (in the year 2011-12) 164 No’s 

6. Average Milk Production @ Rs2700/lactation 4.43 lakhs litres 

7. Value of milk @ Rs.18/litrs Rs.156 lakhs 

8. Value of calves (M+F) Rs.74.8 lakhs 

9. Dung Production  4ton/year /animal 2955 MT 

10. Dung value  Rs.39.28 lakhs 

11. Total income generation  Rs.270 lakhs 

12. Total sub project cost   Rs.121 lakhs 

13. Cost Benefit ratio 1.2.23 

 

 

B) Distribution of female kids and bucks of goat (Black Bengal)  

 

S.No                                     Particulars  Quantity /Units/Rs.in lakhs 

1. No’s of Black Bengal bucks  22 

2. No’s of Goat female  Kids   100 No’s 

3. Total natural insemination carried out within the 

breeding  population  

More than  3000 

4. No’s of female born till March 14 350 

 No’s of Male born till March 14 280 

5. Animals sold  350 

6. Average value fetched /animal  Rs.2700 

7. Total Value of animals sold  Rs.9.45  lakhs 

8. Gross value of animal present   Rs.7.56 lakhs 

 Total value of sold and existing stock  Rs.17.01 lakhs 

9. Project contribution (Bucks –Rs3.77 lakhs,      Goat 

kids- Rs.2.00lakhs)  

Rs.5.77 

10. Cost Benefit ratio 1:2.95 
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C) Introduction of crossbred cow to landless participants (on contribution basis) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Name of 

Technology  

S.No. Particular Outcome 

 

 

 

 

Introduction of 

Crossbred Cow 

1 Area covered under NAIP-3 55 HH 

2 Expansion in Number  110  

3 Pre intervention milk yield  2-4ltr/day/cow 

4 Post intervention improvement in 

milk yield  

8-10ltr/day/cow 

5 Pre Intervention Income 

Rs./HH/Yr 

22400.00 

6 Post intervention income Rs. 

/HH/Yr 

36000.00 

Fig- 4, Sri Rabish Matho S/o Sattan Matho, Vill. 
Tikarampur, Munger 

 

Fig- 4 , Satish Kumar S/o Surendra Yadav, Vill. Nayatola 
Matadih, Munger 

 

Fig-4, Sri Umesh Yadav S/o Sri Lakhan Yadav, Vill. Nayatola, 
Matadih Munger 

 

Fig- 4 , Kailas Yadav S/o Late Awadh Narayan Yadav, 
Vill. Nayatola Matadih, Munger 
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Support of Bucks & Goats as Supplementary income to weaker families 
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Water Resource Development and Conservation 
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Community Infrastructure Development ,Capacity building and  Group Participation 

through Peoples Organizations (PO’s) 

Focus on Equal Opportunities for Women Participation 

Exposure and Recognition of Individual Contribution for Society Development 
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Support to Landless 

Support with Rickshaw and In return 

Advertising about Programme 
Support with Rickshaw and a Cross Breed 

Cow 

Support with Sewing Machine Support with Goat Kids 
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(F) IFPRI, New Delhi: 
 

(i) The Potato Value chain in Bihar- An assessment and policy implications 
 

Potato value chain study was undertaken in Bihar, in collaboration of ICAR-RCER, Patna, 

IFAD and IFPRI. Primary surveys were conducted with producers, traders, cold storages, 

and retailers at the end of 2009 on the rural-urban potato value chain in Vaishali and 

Samastipur districts and urban consumers at Patna. The study revealed that the wastage 

level in the value chain is evaluated at 8% in the harvest period and 9.3% in the off-season. 

While public policies have encouraged the setting up of cold storage to bring down 

wastage, this might however be only one factor in influencing overall wastage levels. 

Farmers are often making conscious choices on the wastage they will incur and varieties 

that show higher wastage levels might be preferred by some farmers (because of a 

preference of shorter-duration cultivation periods or of varieties with less dry matter and 

higher yields). Second, the cost of the cold storage in the final price contributes less than 

10% of the final retail price paid off-season by consumers in Patna. The most important 

contributor to the final retail price in the off-season is a reward to storage, which account 

for 40% of the final retail price. Third, the farmers’ share in the final retail price is as high 

as two-thirds in the harvest period, much higher than conventional estimates. This however 

drops to one-third in the off-season, except for those farmers who are able to postpone sales 

through storage. 

 

The study has shown the importance of appropriate policies as to stimulate the take-off of 

agricultural businesses in Bihar. These policies should focus foremost on the provision of 

public goods such as reliable electricity, road infrastructure, and good governance. Given the 

still existing large deficiencies, Bihar should make further investments in this area so as to 

allow private business to further flourish. Policy makers should further stimulate increased 

investments in the cold storage sector, but not necessarily through subsidies. The further 

spread of cold storages as intermediaries in the potato value chains might also open some 

important opportunities towards upgrading the potato value chains as cold storages can serve 

as focal points for the distribution of better seed varieties, extension advice, marketing 

advice, etc. This could especially benefit smaller farmers who, because of liquidity 

constraints, are less willing to sell after storage and benefit from the higher prices off-season. 

Bihar might further be a good area for the cultivation of processing varieties of potato.  

 

Conclusions and policy implications: In the two disadvantaged districts studied, the 

number of cold storages in the last decade doubled or tripled and rapid up-scaling of cold 

storages led to an even faster total capacity expansion, i.e. a triple and five-fold increase 

over the same period. The spread of these cold storages in these districts has seemingly been 

driven by the improved provision of public goods (deregulation; road infrastructure; and 

governance), by the availability and spread of new technologies, as well as by significant 

subsidies by the government. The increasing spread of these cold storages is associated with 

increased de-seasonalization of potato consumption, disintermediation, and lower wastages. 

Thus, market innovations, even in poor settings, can be important drivers for better 

agricultural performance. 
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(ii) The Makhana value chain in Bihar- An assessment and policy implications 
 

The study revealed that the farmers in production areas receive only 55% of the retail 

price at their door step. As there are no benefits to the farmer of the branding process, this 

share declines to 50% in the case of the final price for low-price branded products. In both 

cases, farmers are thus the agent in the value chain that gets most of the rewards, reflecting 

also most of his effort for the product. The retail margin is the second most important 

component in the final price, accounting for 19% and 22% in the final retail price of loose 

and low-price branded products respectively. Processors and urban wholesalers count for 

equal shares in the final retail price. 

 

This research has also indicated several policy implications: 

 Due to the increased demand, makhana cultivation has endogenously diffused to 

flooded rice fields in the off-season. This might open important new opportunities 

for increased production and seasonal income smoothening for rice farmers situated 

in flood-prone, vulnerable areas. As most research has until now focused on pond 

cultivation, it thus seems important to better understand these systems and develop 

improved technologies taking into account specific constraints of these production 

environments. 

 Leasing arrangements of ponds seem to be hampered by important governance 

problems and the implementation of better auctions systems and longer leases 

seem called for as to ensure transparency in the allocations of these leases as well 

as to ensure better investments because of more secure property rights towards 

higher productivity of the ponds. 

 An important question remains then how poor farmers can be directly connected to 

major branding companies and potentially captures some of the benefits of 

branding in the retail markets. In food markets, we see that some of these modern 

companies in developing countries -be in processing or retail - do invest in these 

backward linkages as to ensure timeliness, quality, food safety, and traceability 

characteristics of their supplies. The role of the government is then to assure that 

the appropriate conditions for investments by the private sector are there.  

 The results indicate the importance of independent certification mechanisms for 

consumer protection. Several claims done by some of the low-price as well as high-

price brands in Bihar are clearly false, i.e. claims are made about export quality 

while no export quality grades exist; claims are made about approval by research 

organizations while no such approvals exist; claims are made by the largest 

branding company on backward linkages while few of such backward linkages 

exist in practice. The lack of an effective consumer protection body leads thus to 

mis- information of consumers. 

 There are major differences with branding practices in other sectors and countries. 

No information on the manufacturers is available on the packing of the branding 

companies implying that companies are not accountable for their products. It has 

been observed that the quality of branded products, especially for the low-price 

brands, is often lower than loose products in these transitional markets. In contrast 
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with regular branding practices, a significant number of brands thus try to hide bad 

quality of the product. Brands in this setting in India thus seemingly have little 

function except the packing function and signal little credible information to the 

consumer on the characteristics of the product. While there is little role for the 

public sector on this, it seems possible that most of these branding practices might 

disappear over time as consumers become more demanding and informed. 
 

Conclusions: The study has pin pointed the fast emergence of more expensive packaged 

and branded products. Two types of brands are distinguished, i.e. low-price and high-price 

brands. Low-costs brands focus exclusively on attractive glossy packing with little 

consideration for quality. Investments, but profits as well, are small. It has been observed 

that the high- price brands pay attention to quality beyond packing, invest in 

advertisements and promotion, explore options for value-addition, and employ specialized 

salesmen. It has been concluded that there are little direct benefits to the farmers from the 

emergence of these brands. However, farmers might benefit indirectly because of the 

expanding product demand. 

   

(G) IWMI, New Delhi: 

 

Determination of water and poverty nexus in the least developed regions of Bihar 
 

This study was conducted in four backward districts (Vaishali, Mungher, Darbhanga and 

Patna) by employing a mix of research methodology. The research attempted to access the 

value of irrigation and related ecological services in the representative backward clusters of 

Bihar state in India. The study has resulted in following positive developments: 

i. Through considerable discussions and demonstrations on the institutional 

development, a number of dysfunctional water-sharing groups were revived in the 

Vaishali area and this helped in better access and utilization of the water resources. 

This revival of the institutions was highly useful for the socially disadvantaged and 

the women farmers.  

ii. In partnership with ICAR-RCER , the improved water conveyance ( PVC pipes), field 

preparation and water application methods were demonstrated which helped in water 

savings (about 20-25 %) and higher yields of the rice and wheat  (about 15-20%) 

crops. 

 

 

 

                             

                               

Fig: Demonstration of  improved water-use in the water-congested areas 
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iii. Findings regarding the hardships and lower crop yields through  use of costly diesel 

by a large proportion (72%) of small and marginal farmers in the state was very well 

appreciated by the policy planners (Agriculture Commissioner, Bihar and others) . 

Based on inputs from IWMI and other institutions in the state an innovative policy 

instrument was designed. During 2010 crop season (when the state also faced mild 

drought) the state government provided a relief of Rs. 570 crore as diesel subsidy in 

the form of diesel vouchers (@ Rs. 15/l of diesel purchased) for the pump owning 

small and marginal farmers in the state (Please see at: 

http://zeenews.india.com/news/state-news/bihar-govt-draws-rs-570-crore-for-diesel-

subsidy-for-farmers_648292.html). This innovative and properly targeted scheme in 

Bihar has caught the imagination of other neighboring states in India. 

iv. The Planning Commission of India and the Ministry of Agriculture (GoI) has 

launched a major initiative known as “ Looking towards East” for improving the 

agricultural and rural development, livelihood improvement, accelerated 

electrification, diversification of agriculture, women empowerment and regulated and 

sustainable use of the water resources (mainly water). Disadvantaged districts of 

Bihar shall be most potential beneficiaries of this program. 

 

v. A number of capacity building programs in the areas of (i) improved paddy irrigation, 

(ii) savings in irrigation water, (iii) multiple-use water systems, (iv) improved water-

use under the integrated farming systems (iv) research methodology of water-poverty 

mapping , economics of water valuation were conducted for the benefit of the 

researchers and other stakeholders of the project. 

vi. The project provided good support in building partnerships with the National 

Agricultural Research & Extension System, state level agencies (government 

departments of agriculture, irrigation, rural development, disaster management 

finance, local banks) and institutes, and local village level farmers’ institutions, 

marketing systems, micro-credit organizations, women self-help groups and disaster 

management committees. 

vii. The project was very successful in developing and disseminating the policy level 

information and evidence. This was achieved through organization of policy level 

dialogues, direct contact with the policy planners, publications and presentations 

(including a keynote lecture at X Agriculture Science Congress of India) and a very 

successful end-of the Project Workshop. 

6. Innovations 

 

(i) ICAR RC for ER, Patna: 

 

 Development of location specific IFS models for small and marginal farmers:  

 

A number of IFS models have been developed for small and marginal farmers under 

the project. They are: 

i. Half Acre IFS Model at Chakaramdas, Vaishali 

ii. One Acre IFS Model at Chakaramdas, Vaishali 

iii. Two and Half (2.5) ha IFS Model at Chakaramdas, Vaishali 

http://zeenews.india.com/news/state-news/bihar-govt-draws-rs-570-crore-for-diesel-subsidy-for-farmers_648292.html
http://zeenews.india.com/news/state-news/bihar-govt-draws-rs-570-crore-for-diesel-subsidy-for-farmers_648292.html
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iv. IFS model by integration of Fish and Singhara (Trapa bispinosa Natans) with 

Makhana (Euryale ferox Salisb.) at Darbhanga 
v. IFS model by integration of fish and horticultural components in Makhana 

(Euryale ferox Salisb) ponds at Darbhanga 

 

These models have been found very suitable 

for the locality and providing the farmers an 

opportunity for learning by seeing. The farmers 

of the area are getting the information about the 

models from the farmers itself. The detailed 

economics have been already given under head 

“Research Achievements” under Part II of this 

report. 

 

 

 

 Livestock intervention for small and marginal farmers: 

A number of innovation and interventions were attempted for the upliftment of 

livelihood of small and marginal farmers by introduction of backyard poultry and 

goatery to these farmers. Total 500 birds of 

Grampriya and Vanraja were distributed to 

farmers of the chakarmdas in Vaishali in 

order to provide additional support for their 

income through sale of egg and surplus 

poultry birds. In a small duration of three 

month of laying period during the project 

villager benefitted by production of ~9000 

eggs providing income of about Rs 45, 

000.00 to the beneficiaries. At the end of the project period, the beneficiaries were 

having total of 600 birds and involved farmers wanted to upscale the activity. The 

major losses for the said intervention as 

reported by the farmers were related to 

mortality of birds resulting from transport 

stress.  

 

 Another intervention in this 

direction was provided by introduction of 

Black Bengal type goats to the small and 

marginal farmers of the village. The 

intervention aimed to provide alternative source of livelihood to the marginal and 

landless farmers. Goat meat is most preferred meat animal in Bihar and has no 

communal issues related to goat rearing by any community in Bihar. Few goats were 

also included as component for IFS model innovated in the area. The local breed was 

preferred to be reported better adaptability in the area and high prolificacy of the 
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breed.  Total 50 female and 3 male goats were provided to beneficiaries in the 

Chakramdas village in Vaishali. All the animals were vaccinated against 

economically important disease i.e PPR 

(Pest des petis ruminants) which causes 

heavy mortality and has reported high 

prevalence in Bihar. Deworming of goat by 

potent anthelmintic was done and advised to 

routinely administer at 3-4 month duration. 

These goats are maintained by farmers with 

minimal inputs and based on surplus greens, 

byproducts of vegetables, kitchen waste and 

grazing. Local rate of goat meat in Bihar is 

~ Rs. 450 per Kg meat. It is expected that 

in 6-8 months’ time the population of 

provided goat by increase by around 2 

times. Most of the reporting kidding during 

the project duration was twins and very 

few single kidding was reported and 

recorded. Based on these assumptions and 

recording beneficiaries are expected to earn 

~Rs 1, 50, 000.00.      

  Animal Health camps cum Kissan 

Gosthies were organized in Chakramdas and Jandaha with the objective to sensitize 

the farmers in the cluster and bring awareness with modern and scientific livestock 

managemental practices. One such health camp was inaugurated by CAC Chairman 

Dr Gopaljee Trivedi. During these camps more than 500 farmers benefitted by 

vaccination against foot and mouth disease, Hemorrhagic septicemia and Black 

quarter in Bovine and PPR and enterotoxaemia in goats. Many more farmers 

benefitted from dewormer and mineral mixture provided to livestock owners of the 

cluster.  In this series, Animal health card in Hindi/local language was conceptualized, 

printed and distributed to the beneficiaries, so that they can maintain every details 

regarding livestock health and production including deworming and vaccination done 

and due, daily milk yield record, A.I or natural service provided to the animal and its 

consequence, any treatment provided post illness, etc. The book was inaugurated by 

Hon’ble Union Minister of State for Agriculture, Shri Tariq Anwar jee. 

    

(ii) R A U Pusa Samastipur: 

 

 Portable Eco-hatchery has been established at the upper bank of converted fish pond 

of 3 ha. The net income obtained by fishing in converted pond was Rs 4,9,5000 which 

gave 135 % increase in income over previous year. On upper side of pond high 

density mango orchard has been established in 1 ha Remaining 2 ha land is used for 

sugar cane based cropping sequence. In sugarcane with improved high yielding 

varieties BO 147, BO 141, BO145 & BO 139 there has been increase of 160q / ha 
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over pre project yield (670 Q / ha) which gave 23.88% increase in yield. Mustard 

variety R. suphalam has given 22.02% increase in yield over per project mustard var. 

cocal. By now there is complete replacement of mustard by R. suphalam in Kalwara 

& Mabbi of Rosera. Turmeric variety Rajendra Sonia has been introduced which has 

recorded 40.62% increase in yield over local variety. Vegetable production in multiple 

tier system from same piece of land has been significantly adopted by farmers and is 

increasing. Model - I is more remunerative (C: B ratio 1:3.78) than Model –II (C: B 

ratio 1:3.22) and Model –III (C:B ratio 1:2.53). 

 For empowering resource poor farming community for enabling sustainable 

livelihood security, on campus trainings each on Mushroom Production, 

Vermicompost and Honey bee production has been given to women FIGs at 4 

villages. Based on exposure & practice these groups started production of Oyster 

mushroom and Button mushroom. Three mushroom trainers have emerged who are 

earning Rs. 300-500 / lecture by imparting training at KVKs & district head quarters 

etc. A spawn production lab has also come up of farmer origin which has produced 

214 kg oyster spawn. The technology has been disseminated among 355 FIGs. By 

Vermicomposting each member of FIG is gaining Rs. 6600 / Year with employment 

generation of 48 mandays /pit/year. By employing vermicompost in the fertilizer 

chain farmer are benefitted by quantity of chemical fertilizer for large scale 

production one Entrepreneurship has also come up near project area in Pokhraira 

village as “SONU  VERMICOMPOST”.   

(iii)BAIF, Bihar: 

 

 Azolla Farming: Azolla farming is low cost technology for feed supplementation of 

protein rich (24%) feed for cattle to enhance 1 kg reduction of concentrates feed 

against requirement of total concentrates feed. Azolla farming introduced in the 

cluster with proper training and exposure visit during the period of field 

Demonstration. The feeding of azolla reduced cost of milk production so that ten poor 

farmers involved in the project area were using feeding of azolla to their live stock. 

 

 

 

 

 

 

 

 

 

 

Field Visit of Project functionaries on Azolla Farming 
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 Introduction of Pheroman Trap  

For avoiding the Fruit fly infestation on Cucurbits and Mango crops, the Pheromon 

Trap was introduced in Tikarampur and Matadih clusters, Munger. This method was 

successfully applied on six selected farmer’s field and orchards and showed that, fruit 

quality of Mango has been much better than existing Mango orchards and same 

characteristics also in the vegetables crops. 

 

      

 

 

 

 

 

 

 

 Pheroman Trap in Cucurbits Crop          Pheroman Trap in mango 

 Treddle method of Irrigation System: 

Low cost technology of worth Rs. 1050/- only in introduced for the production of 

green fodder cultivation and the kitchen gardening up to area 0.12 hec. The use of 

treddle method is very simple and does not require electricity or fuel and oil. Only 

Human labour is required for the operation of treddle system of irrigation. The water 

discharge capacity of treddle method of irrigation system is 3200-3600 litres/hr. 

 

          

 

 

 

 

 

 

 

Green fodder cultivation with the use of Treddle Method of irrigation System 

 

(iv) CIFRI, Barrackpore (W.B.): 

  

 Pen and cage culture of fishes:  Pen and cage culture is a technique of culturing 

aquatic organisms in a secured enclosure while maintaining a free exchange of water. 

A cage is totally enclosed on all sides by mesh or netting, whereas in pen culture the 

bottom of the enclosure is formed by the lake or wetland bottom. Pens are fixed while 

cages can be moved as and when required.  

 

The Technique is ideally suitable in flood-prone areas. Fabrication of pen wall 

using HDPE net found to be easy, quick and cost effective as compared to bamboo. 
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These innovations in the area would serve as ready source advanced fingerling for 

fisheries enhancement programme of chaur. A total of 38 cages and 3 pens (2 

rectangular one circular) were installed at the project site.  One farmer in 

neighbouring Mahua block installed two pens in Telaur Chaur. A farmer group of 

village Dulaur is involved in pen culture in Barailla chaur.  

 

7. Patents (Filed/Granted): NONE 

 

S. 

No. 

Title of Patent  Inventor(s) (Name & 

Address) 

Filed/Published/

Granted 

(No./Date)  

Responsible 

Partner 

     

     

     

8. Linkages and Collaborations  

 

S. 

No. 

Linkages developed 

(Name & Address of Organization) 

Date/Period 

From-To 

Responsible Partner 

1  District and State fishery Directorate 

officials of Bihar. 

 An entrepreneur from Mahua block of 

district Vaishali 

 M.S.M.E. Muzaffarpur, Bihar 

 The dealers and suppliers of HDPE nets 

 Fish seed suppliers, Turki, Muzaffarpur, 

Bihar. 

 Society for environmental development, 

Saraiya, Muzaffarpur 

 KVK,  Hajipur, Vaishali 

 Fish seed supplies of West Bengal 

 Fish feed suppliers of Bihar and Bengal 

 CIFRI, Barrackpore 

2 ATTMA, KVK, Agri. Dept. Munger, RAU 

Muzfarpur, Bihar Agri. University 

SABOUR.Bihar rajya Beej Nigam Bhagalpur, 

Bihar state seed Certification Agency 

Meethapur Patna., 

Financial Institution i.e. Bihar Chhetriya 

Gramin Bank, Bank of India, State Bank of 

India, Co-operative bank.UCO-Rseti 

 BAIF 

3  IARI Sub station, Pusa  RAU, Pusa 
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 College of Fisheries, Dholi 

 KVK Birauli 

 KVK Begusarai 

 Seed Certification Agency, Bihar Govt. 

 Dist. Hort. Office, Samastipur 

 National Horticultural Mission 

 PNB, Morsand, CBI, Pusa 

4 Agriculture/Horticulture Department (Govt. of 

Bihar) , Seed Certification Agency, Govt. of 

Bihar, national Horticulture Research and 

Development Foundation, Women 

Development Corporation,Bihar, Central 

Integrated Pest Management, Patna, Krishi 

Vigyan Kendra, ICAR Research Complex 

Eastern Region, BAMETI , ATMA etc. 

Linkages were established with the  NGO’s 

such as  VASFA from Vaishali and   BASICS, 

from Hazaribag, CAPART  etc.for sale of 

potato. Linkages developed with development 

departments, Banks, Insurance agencies, input 

agencies, market etc.  

 CPRS, Patna  

5 Synergy developed with the Development 

Departments/ Private partners/others with 

respect to technical programme, input supply, 

output processing etc. provided to the farmers 

whereas RAs and VLC & CLC members are 

connected with mobile telephone and progress 

is being monitored by the respective Co-PIs 

/In-charges as well as the CPI, Seed 

Certification Agency (Govt. of Bihar), National 

Horticulture Research and Development 

Foundation for training for making potato 

chips. 

 

 ICAR, Patna 

 

9. Status on Environmental and Social Safeguard Framework  

 (Please see NAIP website for clarity on the subject) 

Activities 

 
Positive benefit 

 

Negative effect 

 

Efforts to minimize 

negative effect 

 

Development of 

chaur land into pond 

 

Beneficial in fish 

culture  

Source of irrigation 

Rain water 

harvesting 

Shelter belt for duck 

culture 

Promotion of IFS  

Social disparity   

 

General awareness 

regarding advantage 

of reshaping of chaur 
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Recycling of organic 

waste through 

vermicomposting 

 

Wonderful source of 

organic nutrients  

Acts as soil 

conditioner  

Helpful in rural 

sanitation  

 

Social disparity General awareness 

regarding advantage 

of recycling of 

organic waste 

through 

vermicomposting 

 

Women 

empowerment 

(through mushroom 

and other activities) 

 

Stakeholders in 

family income 

Helpful in rural 

poverty elimination  

 

- - 

 

 

10. Constraints, if any and Remedial Measures Taken 

 

 

 

11. Publications (As per format of citation in Indian Journal of Agricultural Sciences) 

A. Research papers in peer reviewed journals 

 

S. 

No. 

Authors, Title of the paper,   

Name of Journal, Year, Vol. & Page No. 

NAAS 

Ratings  

Responsible 

Partner 

1 Kumar, Sanjeev; Subhash N, Singh S.S., Shivani and 

Dey A. 2012. Evaluation of different components 

under Integrated farming system (IFS) for small and 

marginal farmers under semi- humid climatic 

environment. Experimental Agriculture 48(3):399-413. 

7.6 ICAR RCER, 

Patna 

2 Xenarios, S.; Amarasinghe, U., and Sharma, B.R. 

2011. Economic implications of agricultural water use 

in eastern India. Journal of Natural Resources Policy 

Research, Volume 3, Issue 4, 2011  

 IWMI, N. 

Delhi 

3 Xenarios, Stefanos; Sharma, Bharat and Amarasinghe, 

Upali. Economic effects of water use and landholding 

scale to farming in South Asia: evidences from Indo-

Gangetic basin.  

http://publications.iwmi.org/pdf/H043777.pdf 

 IWMI, N. 

Delhi 

4 Xenarios, Stefanos; Sharma, Bharat and Amarasinghe, 

Upali. Valuating agricultural water use and ecological 

services agrarian economies: evidences from eastern 

India. http://publications.iwmi.org/pdf/H043778.pdf 

 IWMI, N. 

Delhi 

5 Xenarios, Stefanos; Sharma, Bharat and Singh, Atul. 

Environmental services and agricultural water in South 

Asia: evidence from Indo-Gangetic Basin. 

http://publications.iwmi.org/pdf/H043780.pdf 

 IWMI, N. 

Delhi 

6 Xenarios, Stefanos and Sharma, Bharat. Assessing 

institutional and environmental parameters of 

 IWMI, N. 

http://www.tandfonline.com/loi/rjnr20?open=3#vol_3
http://www.tandfonline.com/toc/rjnr20/3/4
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agricultural water use in South Asia: Evidences from 

the Indo-Gangetic Basin. 

http://publications.iwmi.org/pdf/H043779.pdf 

Delhi 

 

 

B. Books/ Book chapters/ Abstracts/ Popular articles, Brochures, etc. 

 

S. 

No. 

Authors, Title of the papers   

Name of Book/ Seminar/ Proceedings/Journal, Publisher, 

Year, Page No. 

Responsible Partner 

1 Xenarios,  Stefanos;  Sharma,  Bharat;  Amarasinghe,  Upali 

and Singh, Atul. Research Analysis on “The Effects of 

Agricultural Water and Landholdings to Rural Livelihoods in 

Indo-Gangetic Basin With emphasis on BIHAR State”. 

International Water Management Institute (IWMI) New Delhi 

office, India and ICAR Research Complex for Eastern Region, 

Patna (Bihar), India 

http://publications.iwmi.org/pdf/H043776.pdf 

IWMI, New Delhi 

2 Jha B.K., Khan,M.A.& Thakur,P.K,2010, Livelihood opportunities 

in flood prone area of North Bihar for enhancing income by 

Makhana-Fish-Water chestnut based Integrated farming system. 

Indian Horticulture Congress-2010, Ab:pp-517-518, New Delhi. 

ICAR-RCER, Patna 

3 Jha B.K., Khan,M.A.& Thakur,P.K, 2010, Makhana-Fish  based 

Integrated farming system forLivelihood security in flood prone 

areas of North Bihar. Indian Aqua-Invest Congress & Expo-

2010,CIFE, Mumbai. 

ICAR-RCER, Patna 

4 MkW0 cky d̀".k >k]] MkW0 ih- ds- Bkdqj] MkW0 ,e- ,- [kku] 2010- njHkaxk ftyk esa 

vko’;drk vk/kkfjr e[kkuk ds lesfdr d̀f"k&ra= }kjk LFkk;h thfodksRFkku] u;k 

fogku] njHkaxk] i`"B la[;k 160&162] izdk’kd ftyk izdk’ku] njHkaxkA 

ICAR-RCER, Patna 

5 Singh, S.K, Shankar Tara, Kumar Abhay, Kumar Sanjeev, 

Singh S. S. & Singh K. M. 2011 “Potato quality Seed  

production for Livelihood Improvement” A poster presented 

in 4th International Conference on life science research for 

rural & Agricultural Development at CPRS, Patna 

ICAR-RCER, Patna 

6 Kumar, A, Shankar Tara, Kumar Sanjeev, Singh S. S. and 

Singh K. M. 2011 “Livelihood Improvement through 

Integration of Fish with Makhana (Euryale ferox Salisb.) & 

Water Chestnut (Trapa bispinosa Natans.) in flood prone 

Ecosystem of Darbhanga (Bihar)”. A poster presented in 4th 

International Conference on life science research for rural & 

Agricultural Development at CPRS, Patna. 

ICAR-RCER, Patna 

7 Patial, P and Hassan M.A. Pen Culture in Chaurs (Wetlands) 

of Bihar for Enhancing Livelihood Opportunities. Fishing 

Chimes. (2013 ), 33(8): 89-81 

CIFRI, Barrackpore 

8 पंकज पटियाल और एम ए हसन. बिहार के चौर क्षेत्रों में रोज़गार के 

अवसर िढाने के ललए पेन में मत्स्य पालन. Accepted for 

CIFRI, Barrackpore 
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publication in ICAR magazine “Kheti”. 

9 Sudhir Kumar and M.A. Hassan. Livelihood issues in open 

water fisheries and the role of cage and pen culture in poverty 

alleviation. 20th All India Congress of Zoology National 

seminar on bioresources and its management for food, 

livelihood and environmental security and national 

helminthological congress, held on 29 t0 31 December 2009. 

CIFRI, Barrackpore 

10 Patial, P.; Kumar, S.; Kumar, A. and Hassan, M.A. Fish 

Diversity of Sakri Chaur, Bihar. National Symposium on 

Biodiversity, Biotechnology and Man: Interdependence and 

Future Challenges held on March 26 -28, 2010 

CIFRI, Barrackpore 

11 Patial, P.; Kumar, S. and Hassan, M.A. Fish and fishery of 

Baraila Chaur, Bihar. Golden Jubilee National Seminar on 

Diversification of Aquaculture through Locally Available Fish 

Species  held at CIFE, Kolkata Centre on August 27- 28, 

2010. 

CIFRI, Barrackpore 

12 Patial, P.; Kumar, S.; Hassan, M.A. and Thakur, P.K. Effect of 

Climate Change on Sakari Chaur, Bihar. Global 

Environmental Issues and Climate Changes Chandigarh, 

(Punjab) 

CIFRI, Barrackpore 

13 Patial, P. and Hassan, M.A. Climate Change and Barailla 

National Bird Sanctuary. 2nd International Conference on 

Climate Change & Sustainable Management of Natural 

Resources. held at Gwalior (M.P), 5-7 December 

CIFRI, Barrackpore 

14 Patial, P.; Hassan, M.A.; Kumar, S. and Thakur, P.K. Effect of 

Climate Change on a floodplain  Wetland of North Bihar. 

International seminar on Climate Change: Spatial Concerns 

and Mitigation Strategies. held at ISPER, Panchkula 

(Haryana) from 16-18 December, 2010 

CIFRI, Barrackpore 

15 Kumar, S.; Patial, P.; Hassan, M.A. and Thakur, P.K. 

Sustainable fisheries management strategies of floodplain 

wetlands and the role of pen and cage culture in livelihood 

alleviation. National Seminar on wetland management 

resources for sustainable fisheries development: current status 

and future changes held at Patna from 25-26 Feb.2011. 

CIFRI, Barrackpore 

16 Patial, P.; Hassan, M.A.; Kaushal, D. K. and Kumar, Abhay. 

Evaluating the Role of Tal Baraila in Livelihood and Poverty 

Alleviation. National Seminar "AQUACON-11 " Advances in 

Aquatic Biology, Bio-diversity Conservation and Livelihood” 

held at  Bundelkhand University, Jhansi ,Jhansi on 12-13 

March 2011  

CIFRI, Barrackpore 

17 Patial, P. and  Hassan M.A. 2014. Table fish production 

through pen culture in Baraila Chaur, Vaishali (Bihar). 
National Conference on Mitigation and Adaptation in 

Wetlands: A Leadership Perspective held at CIFRI, 

Barrackpore on 1-2 march 2014. 

CIFRI, Barrackpore 

18 Patial, P. and  Hassan M.A. 2014. Diversity and conservation 

status of fishes from a floodplain wetland in Vaishali district 

of Bihar. National seminar on Perspective in Plants 

CIFRI, Barrackpore 
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and Environmental Sciences held at GNDU Amritsar on   

March 11-12, 2014. 

19 Amarasinghe, Upali; Xenarios, Stefanos; Ambili, GK; 

Srinivasulu, R.; Singh, AK; Pant, Dhruba; Qureshi, Asad 

Sarwar; Samad, Madar. 2010. Water-land-poverty nexus in 

the Indo-Gangetic Basin. In Sharma, Bharat R.; Amarasinghe, 

Upali; Ambili, GK (Eds). Tackling water and food crisis in 

South Asia: insights from the Indo-Gangetic Basin. Synthesis 

report of the Basin Focal Project for the Indo-Gangetic Basin. 

Colombo, Sri Lanka: CGIAR Challenge Program on Water  

and Food (CPWF) pp.80-97 

IWMI, New Delhi 

 

12.  Media Products Developed/Disseminated 

 

S. 

No. 

CD, Bulletins, Brochures, 

etc. (Year wise) 

No. of Copies Distribution Responsible 

Partner 

1 Leaflet on Mushroom 

production-2009 

500 Among 

farmers 

RAU Pusa 

2 Leaflet on Vermi-compost 

production-2009 

500 Among 

farmers 

RAU Pusa 

3 Leaflet on Honey production-

2009 

500 Among 

farmers 

RAU Pusa 

4 Leaflet on  Vermi-compost 

production & IPM-2009 

500 Among 

farmers 

RAU Pusa 

5 Leaflet on Pen culture in 

floodplain wetlands of Bihar 

2010 

1000 100 fisheries 

farmers 

CIFRI, 

Barrackpore 

 

6 Leaflets on Mushroom 

production, Bee keeping, 

Vermicompost and IPM- 

2010 & 2011 

400 Among 

farmers 

7 बिहार के चौर क्षेत्रों की 
उत्सपादकता िढाने के ललए पेन में 
मत्स्य िीज पालन, 2011 

1000 Among 

farmers 

8 Training Manual, 2011 100 Among 

trainee 

farmers 

ICAR-RCER, 

Patna 

 

13. Meetings/Seminars/Trainings/Kisan Mela, etc. organized 

S. 

No. 

Details of 

Meetings/Seminars/Trainings, 

etc. 

Duration 

(From-To) 

No. of 

Personnel 

Trained 

Organizer  

(Name & Address) 

1 Medicinal plants 9/11/09- 27 M.S.M.E., Muz. 
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22/12/09 

2 Scientific farming of Kharif 

crops 

25/05/10 20 ICAR- RCER Patna 

3 Improved technology of Potato 

production 

25/5/10 20 ICAR- RCER Patna 

4 Duck cum fish farming 1/11/10-

4/11/10 

12 Ramkrishna Mission 

K.V.K. Ranchi 

5 Scientific way of wheat 

cultivation 

1/12/10 37 ICAR- RCER Patna 

6 Mushroom culture 24/12/10 10 ICAR- RCER Patna 

7 Wetland management 29/3/10-

31/02/10 

12 CIFRI, Barrackpore 

8 Management of Chaur for 

livelihood improvement. 

29-31, 

March, 2010 

14  CIFRI, Barrackpore, 

9 Pen and cage culture  22/3/11 14 CIFRI, Barrackpore 

10 Potato seed production 23.09.2010 63 CPRS, Patna 

11 Late blight management 31.12.2010 26 CPRS, Patna 

12 True Potato Seed production 

(TPS) 

07.01.2011 32 CPRS, Patna 

13 Harvesting/ grading & storage 

of Potato 

28.02.2011 30 CPRS, Patna 

14 On–farm training on QPM seed 

production   

7/06/10 15 R A U Pusa 

15  5 training on Mushroom 

production by Master              

trainers. 

Time to time 100 R A U Pusa 

16 IPM of sugarcane crop    21/04/2010             50 R A U Pusa 

17 Fish production     28/04/2010 60 R A U Pusa 

18 Regional Agriculture Fair 07/03/2011 110 ICAR- RCER Patna 

15 On campus training on Honey 

production at Bahadurpur 

village of Pusa Cluster 

17 to 20-10-

2011 

41 RAU, Pusa 

16 On campus training on 

Mushroom production at Mubbi 

village of Rossera Cluster 

14-

15/10/2011 

20 RAU, Pusa 

17 15 training and exposer visit. April 2011-

Jan 2012 

121 BAIF, Bihar 

 

14. Participation in Conference/ Meetings/Trainings/ Radio talks, etc.  

 

S. No. Details of Meetings/Seminars/ 

Trainings/Radio talk, 

etc.(Name &Address) 

Duration 

 

Participant  

(Name & Address) 
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1 Leadership for Innovation in 

Agriculture 

Place: IIM, Lucknow 

Five Days in 2009 Dr. R. K. Batta 

Pr. Scientist & Head 

(DLWM),  

ICAR-RCER, Patna 

2 Leadership for Innovation in 

Agriculture 

Place: IIM, Lucknow  

Five Days in 2009 Dr. S. S. Singh  

Principal Scientist & Head 

(DCR), 

ICAR-RCER, Patna 

3 Leadership for Innovation in 

Agriculture 

Place: IIM, Lucknow  

Five Days in 2009 Dr. P. K. Thakur  

Principal Scientist & CPI, 

ICAR-RCER, Patna 

4 Leadership for Innovation in 

Agriculture Place: MANAGE, 

Hyderabad 

Five Days in 2009 Dr. B. K. Jha 

Sr. Scientist, ICAR-RCER 

Research Centre for 

Makhana, Darbhanga 

5 Third International conference on 

Bioprocesses in Food Industries 

Place: Hyderabad 

Three Days in 2009 Dr. M. N. Jha 

Sr. Scientist, R. A. U. Pusa 

 

6 AIR broadcasting from 

Darbhanga on pond management 

of Makhana before emergence. 

19-12-2010 Dr. B. K. Jha, Sr. Scientist 

7 National Seminar on Global 

environmental issues and climate 

change at Chandigarh 

09-10 Nov. 2010 Pankaj Patial, RA, NAIP 

8 2nd International conference on 

climate change & sustainable 

management of natural resources 

at Gwaliar 

05-07 Dec. 2010 Pankaj Patial, RA, NAIP 

9 International seminar on climate 

change held at ISPER, 

Panchkula, Haryana. 

16-18 Dec.2010 Pankaj Patial, RA, NAIP 

10 National seminar on biodiversity 

conservation 

21-23 Dec.2010 Pankaj Patial, RA, NAIP 

11 National seminar on 

management of wetland 

Resources for Sustainable 

Fisheries at Patna. 

25-26 Feb.2011 Sudhir Kumar, RA & 

Pankaj Patial, RA, NAIP 

12 Evaluating the Role of Tal 

Baraila in Livelihood and 

Poverty Alleviation. National 

Seminar "AQUACON-11 " 

Advances in Aquatic Biology, 

Bio-diversity Conservation and 

Livelihood” at Bundelkhand 

University, Jhansi. 

12-13 March 2011 Patial, P.; Hassan, M.A.; 

Kaushal, D. K. and Kumar, 

Abhay 

13 

 

4th International Conference on 

life science research for rural & 

Agricultural Development at 

CPRS, Patna 

27-29 Dec. 2011 Dr. Tara Shankar 

RA, ICAR-RCER, Patna 
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14 Workshop on Natural 

Farming/Zero budget farming 

29/11/2011 to 

1/12/2011 

Ashok Chaudhary (RA) 

BAIF Bihar Programme 

Munger 

15 Ageti Aloo ki kheti  mein 

samasyian, upukt prajatiya aur 

prabandhan in the Programmee 

Gaon Ghar on Doordarsan 

Kendra, Patna 

29-10-2011 Dr. S. K. Singh, Sr. Sc. 

CPRS, Patna 

16 Bibhivinn paristhithiyon me aloo 

beej ki anusansith praved ki 

uplabhdhata in the programme  

Krishi Darsan on Doordarsan 

Patna 

30-09-2011 Dr. S. K. Singh, Sr. Sc. 

CPRS, Patna 

17 Aloo ke loiya Khet ki tayari 

awam  buwai ke tarike in the 

programmee Annadata on Etv 

Bihar 

05-11-2011 Dr. S. K. Singh, Sr. Sc. 

CPRS, Patna 

 

15. Foreign Trainings/Visits: --- NIL 

 

S. 

No. 

Name, 

Designation, 

Address of 

the Person 

Visit/Training/Seminar 

its Place, Organization 

and Duration (From-

To) 

Dates of 

Seminar 

Delivered and  

Report 

Submitted on 

Return 

Follow up 

Action 

Total Cost 

(`) 

      

      

 

16. Performance Indicators 

(As per the enclosed format in Appendix-1: Component-wise; and Sub-component-wise) 

S. No. Indicator Performance 

Cumulative 

 

1 No. of improved technologies made available in 

disadvantaged areas 

40 

2 No. of improved technologies adopted in disadvantaged areas 33 

3 No. of farmers using these technologies in disadvantaged 

areas 

3497 

4 Increase in agriculture services and processing enterprises in 

project area 

37 

5 Increase in agriculture based employment in participating 

farming households 

395 

6 No. of farmer groups involved in project component activities 105 

 

 



71 

 

17. Employment Generation (man-days/year) 

 

S. No. Type of Employment Generation Employment Generation 

up to End of Sub-project 

Responsible 

Partner 

1 Mushroom Production 12,800 mandays/year 

R. A. U.  Pusa 2 Vermi-compost production 9,952 man days/year 

3 Honey production   150 man days/year 

4 IFS 360 man days/year 

5 Cultivation of seed  potato 400-450 man days/ha/year 
    CPRS, Patna 

6 Cultivation of Ware  potato 400-450 man days/ha/year 

7 Crop Production with Live Stock 

& NRM Programme 

16788 man days/year BAIF 

9 Labour  1440 man days/year CIFRI 

10 Craft and gear maker 290 man days/year CIFRI 

11 Mason  110 man days/year CIFRI 

12 Fishers 320 man days/year CIFRI 

13 Night guard  380 man days/year CIFRI 

 

18. Assets Generated 

(Details to be given on equipments and works undertaken in the sub-project, costing more 

than Rs. 10,000/- in each case) 

 

(i) Equipment    

 

S. 

No. 

Name of the Equipment 

with Manufacturers 

Name, Model and Sr. No. 

Year of 

Purchase 

Quantity 

(Nos.) 

Total cost 

(`) 

Responsible 

Partner 

1 Cannon Digital Camera 

PS-A-2000 IS, Sr. No. 

6946218125 with 263/ 

Memory Card with 

carrying Case.  

2008-09 1 13,400 ICAR-RCER, 

Patna 

2 (i)Cannon Digital 

Photocopier with Printer 

and network card and 

colour scanner Model iR 

2022 N  

2008-09 1 1,23,568 ICAR-RCER, 

Patna 

 

1 
(ii) Cannon Digital Fax 

Machine Plain Paper type 

Model- L140. 

3 Sony VPL-CX120 LCD 

Projector with carry bag 

and Remote Control. 

2008-09 1 86,635 ICAR-RCER, 

Patna 

4 (i) Sony Cyber Shot W20, 2008-09 1 14,840 ICAR-RCER, 
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8659989 and Memory 

Stick-2GB with Sony 

Carrying Case.  

Patna 

5 (i) Godrej Table WT-718 A 

+ERU 

2008-09 1 2,05,210 ICAR-RCER, 

Patna 

  (ii) Godrej Chair Model 

PCH-7003D.  
6 

(iii) Godrej Steel Storewell 

Plain with 4-adjustable 

Shelves. 

7 

(iv) Godrej 4-door 

bookcase 
1 

 (v) Godrej-4 drawers file 

cabinet 

2 

6 APC make UPS 1 KAV  2008-09 07 53,144 
ICAR-RCER, 

Patna 

7 Inkjet Printer HP-735  2008-09 02 15,400 
ICAR-RCER, 

Patna 

8 Video Camera Sr. No. 

HDR-CX 100 E   

2008-09 
01 35,000 

ICAR-RCER, 

Patna 

9 Plastic Chair (A.Regal)  2008-09 50 17,493.75 ICAR-RCER, 

Patna 

10 Desktop Computer HP 

Compaq dc 7900  

2008-09 4 2,31,510 ICAR-RCER, 

Patna 
Laser Printer HP P007 2 

Laser Printer HP3005dn 2 

11 (i) Desktop Computer HP 

Compaq dc  

2008-09 1 71,785 ICAR-RCER, 

Patna 

 12 (ii) Laser Printer HP3005 

dn 

1 

13 Laptop Computer (Dell 

latitude E6400)  

2009-10 1 80,114 
ICAR-RCER, 

Patna 

14 Power Tiller VST Shakti 

130D/ Power Tiller with 

(13HP) DI Technology 

Coolent Rediator 600 m 

Rotavator ASSY  

2009-10 

1 1,39,880 

ICAR-RCER, 

Patna 

15 Zero Till Seed-Cum-

Fertilizer Drill Machine  
2009-10 2 69,000 

ICAR-RCER, 

Patna 

16 Multi Parameter (Elico) - 

Water quality analyzer  
2009-10 1 68,063 

ICAR-RCER, 

Patna 

17 (i) 4" Tube Well Set with 

complete accessories  
2009-10 

3 

2,16,000 

ICAR-RCER, 

Patna 

(ii) 7 HP Diesel Pump set 

with complete accessories  

3 

18 Laser Land Leveler  2009-10 2 5,80,000 ICAR-RCER, 

Patna 
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19 (i) Revolving Visitor Chair  

2009-10 

04 

30,481.00 

ICAR-RCER, 

Patna 
(ii) Executive Chair  01 

 (iii) Steel Book Case 01 

20 
(i) Computer Chair 

2009-10 

03 

40,949.00 

ICAR-RCER, 

Patna 

(ii) Godrej Chair 
06 

(iii) Almirah (Storewell) 

Godgrej. 
01 

21 (i) Godrej Chair  

2010-11 

4 

1,19,137 

ICAR-RCER, 

Patna 
(ii) Godrej Table 2 

(iii) Godrej Chair  1 

22 Pond Aerator / Paddle 

Wheel Aerator  2010-11 

3 

1,13,715 

ICAR-RCER, 

Patna 

23 Water analyzer 
2013-14 

1 Set 1,97,400/- -do- 

24 DO meter 
2013-14 

1 set 1,29,150/- -do- 

25 Reaper (Tractor operated) 
2013-14 

1 70,000/-  -do- 

26 Reaper (manual operated) 
2013-14 

1 1,15,000/-  -do- 

27 Power Tiller 
2013-14 

1 1,62,895/- -do- 

28 Furniture 
2013-14 

Lumpsum 1,96,287/- -do- 

29 pH meter 
2013-14 

1 Set 1,24,371/- -do- 

30 Solar Panel (5000W) and 

pump (5 HP)  2013-14 

2 Set 12,01,200/- -do- 

31 Air Conditioner  
2013-14 

2 79,730/- -do- 

32 Desktop computer with 

accessories 2012-13 

1 Set 
72,256/- 

-do- 

33 Laptop 
2013-14 

1 
84,000/- 

-do- 

34 Tractor 60 HP 
2013-14 

 
10,12,382/- 

-do- 

35 Computer with accessories  2009-10 2 1,00,000 R A U Pusa 

36 Plant protection equipment 

(like gator, power sprayer 

& duster etc.)  

2009-10 2 set 1,00,000 R A U Pusa 

37 Desktop computer 

accessories  

2009-10 2 1,50,000 R A U Pusa 

38 Digital camera  2009-10 1 15,000 R A U Pusa 

39 Pumpset with accessories   2009-10 2 50,000 R A U Pusa 

40 Power tiller with 

accessories  

2009-10 2 2,00,000 R A U Pusa 

41 Books 2009-10 - 50,000 R A U Pusa 
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42 Portable eco-hatchery  2009-10 1 1,00,000 R A U Pusa 

43 Water analysis kit 2009-10 1 9,60,000 CIFRI, 

Barrackpore 

44 Electronic top pan balance 2009-10 1 50,000 CIFRI, 

Barrackpore 

45 Binocular zoom 

microscope 

2009-10 1 -- CIFRI, 

Barrackpore 

46 Water pump 2009-10 1 22,500 CIFRI, 

Barrackpore 

47 Generator 2009-10 1 25,000 CIFRI, 

Barrackpore 

48 Desk top computer with 

accessories 

2009-10 2 1,38,148 CIFRI, 

Barrackpore 

49 Digital Camera 2009-10 1 14,800 CIFRI, 

Barrackpore 

50 Phosphate kit 2009-10 1 -- CIFRI, 

Barrackpore 

51 Surveyer 

Hydrolab 

2014 1 75000 
CIFRI, 

Barrackpore 

52 Cryocan 2008-09 9 1,24,447 BAIF, Bihar 

53 Computer, Printer, UPS 2008-09 4 1,72,298 BAIF, Bihar 

54 Digital Camera 2008-09 1 13,990 BAIF, Bihar 

55 Inverter 2008-09 1 15,150 BAIF, Bihar 

56 Water Analysis Kit 2008-09 1 33,280 BAIF, Bihar 

57 LCD Projector 2008-09 1 57,980 BAIF, Bihar 

58 Poly House 2009-10 1 20,300 BAIF, Bihar 

59 Office furnitures 2008-09  1.0  BAIF, Bihar 

60 Animals 2009-10  6.04 BAIF, Bihar 

61 Desktop computer, HP-

DC-7900CMT 

2008-09 1 37,014 CPRS, Patna 

62 HP-CLJ Printer-1515  2008-09 1 19,195 CPRS, Patna 

(ii) Works 

 

S. No. Particulars of the Work,  

Name and Address of 

Agency Awarded the Work 

Year of 

Work 

Done 

Quantity 

(Nos.) 

Total 

Cost 

(Rs.) 

Responsible Partner 

1 Partitioning Work-False Ceiling in 

Demonstration Lab. Room No. 122 
2009-10 1 48,525 ICAR-RCER, Patna 

2 Partitioning Demonstration Lab 

(Room No. 122) 
2009-10 1 2,57,388 ICAR-RCER, Patna 

3 Construction of Poly House 2010-11 2 10,000 ICAR-RCER, Patna 



75 

 

4 Construction of Rural Technology 

Centre 
2011-12 1 4,73,000 ICAR-RCER, Patna 

5 Renovation / Alteration existing  

buildings – Pusa & Rosera Cluster 

2010-11 2 8,00,000 R. A. U. Pusa, Samastipur 

6 Carp hatchery complex  

(M/S Saran construction, C/O 

K.B.Computer, Near Gandhi Murti 

Punai Chawak, Patna-800023, Bihar  

2010-11 1 4,90,000 CIFRI, Barrackpore, W. B 

7  Contruction of  Nursery Pond and 

Brood stock pond 

M/S Ma Durga JCB Service,Village-

Sastaul, P.O.-Bijrauli,Via-Jandaha, 

Vaishali, Bihar) 

 2010-11 --  80,000 CIFRI, Barrackpore, W. B 

8 Portable carp hatchery 2010-11 1 94.850 CIFRI, Barrackpore, W. B 

9 Rennovation of existing community 

centre at Matadih & Tikarampur by 

BAIF Bihar Programme, Patna (Self) 

2009-10 2 89,728 BAIF (Bihar Programme) 

10 Rennovation of existing community 

centre at Matadih & Tikarampur by 

BAIF Bihar Programme, Patna (Self) 

2010-11 2 5,98,622 BAIF (Bihar Programme) 

11 Re-shaping of land of Takha Chaur 

for development of Integrated Fish 

Farming Model at Chakramdas, 

Vaishali 

2013-14 1 9,37,000 ICAR-RCER, Patna 

12 Re-shaping of SHG & community 

ponds at Chakramdas, Vaishali  

2013-14 1 16,30,000 ICAR-RCER, Patna 

13 Re-shaping of SHG Ponds at 

Buchauli (Jandhaha), Vaishali 

2013-14 1 14,46,000 ICAR-RCER, Patna 

14 Bore-well with installation of 

Submersible Pump (15 HP) at 

Keovati, Darbhanga. 

2013-14 1 3,40,000 ICAR-RCER, Patna 

15 Reshaping of land for water 

harvesting structure at Keoti, 

Darbhanga 

2013-14 1 5,65,316 ICAR-RCER, Patna 

 

 

(iii) Revenue Generated 

 

S. No. Source of Revenue Year Total amount 

(Rs. In 

Lakhs`) 

Responsible 

Partner 

1 Sustainability Fund, Vaishali 

cluster (Vaishali) 

April 2008 to 

March 2014 

2.27032 ICAR-RCER, 

Patna 

2 Sustainability Fund, Munger 

& Matadih 

April 2008 to 

March 2014 

5.710000 BAIF (Bihar 

Programme), Patna 

3 Sustainability Fund, Pusa & 

Rossera 

April 2008 to 

March 2014 

0.96940 R. A. U. Pusa, 

Samastipur 

4 Sustainability Fund, Jandaha 

cluster (Vaishali) 

April 2008 to 

March 2014 

0.04800 CIFRI, 

barrackpore, W.B 

Total April 2008 to 

March 2014 

8.99772 

 



76 

 

(iv)  Livestock 

(Details of livestock procured/produced in the sub-project) 

 

S. No. Details of 

Livestock 

(Breed, etc.) 

Year of 

Procurement/Production 

Nos. Total 

Cost  

(Rs) 

Responsible 

Partner 

1. Cow 2009-10 55 5,50,000 BAIF, Bihar 

Programme 

2. Black Bengal 

Goat 

2009-10 and 2010-11 169 1,69,000 BAIF, Bihar 

Programme 

3. Black Bengal 

Goat 

2013-14 53 1,71,000 ICAR-RCER, 

Patna 

4. Local Goat 2013-14 100 2,00,000 BAIF, Bihar 

Programme 

 

 

19.  Awards and Recognitions:  

 

S. No. Name, 

Designation, 

Address of 

the Person 

Award/ 

Recognition (with 

Date) 

Institution/ Society 

Facilitating (Name & 

Address) 

Responsible Partner 

 BAIF 

Development 

Research 

foundation 

2nd Prize in High 

Impact Innovation 

Award by Bihar 

Innovation Forum on 

31/01/2014 for 

contribution in field 

of Agriculture in 

Bihar given by CM 

,Bihar   

Bihar Innovation Forum 

–II ,Govt. of Bihar and 

JEEVIKA a nodal 

agency 

 BAIF  

 

20.  Steps Undertaken for Post NAIP Sustainability 

 

 By combined action of consortium partner and beneficiaries of NAIP villages a 

sustainability fund has been raised under supervision of CLC & VLC having ample 

deposits.  

 Beneficiary farmers have deposited 20% cost of potato seed, vermicompost formation, 

mushroom seeds, Vegetable seeds, Crop seed etc. to generate sustainable fund.  

 Similarly landless labourers of the NAIP villages who have worked in construction of 

vermicompost have also deposited 10% of their income in the sustainable fund. 

 Potato seed growers are registered for certified seed production with state seed certifying 

agency. 



77 

 

 The adopted farmers have been given priority for allotment of  breeder seed from CPRS 

for production of foundation seed  

 Trained personals of mushroom production and vermicompost production became master 

trainer for other interested farmers. 

 Panchayat Sarpanch has initiated the reshaping of other chaur land in the cluster. NGOs 

like Prayas would like to use our network for dissemination of other welfare programme 

like stitching, bari making, paper making and child welfare. 

 

21. Possible Future Line of Work  

(Comments/suggestions of CPI regarding possible future line of work that may be taken up 

arising out of this sub-project) 

  

Integrated farming system research keeping water management at the centre would be an 

useful approach for sustainable use of water and improving productivity. Rationalization 

of water use for various crops and farming system/practices would ensure water 

productivity of the region. Rationalization of land use pattern for sustainable ecosystem 

goods and services would be another future line of work in the light of climate 

change/extremities.    
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22. Personnel 

Staffs involved in the Project From – To 

(DD/MM/YYYY) 

Research Management (CL)  

1. Dr. B. P. Bhatt, Director, ICAR-RCER, Patna 01-01-2011 to 31-03-2014 

2. Dr. M. A Khan, Director, ICAR-RCER, Patna 01-04-2008 to 31-12-2010 

Scientific (CPI, CCPI, others) 

ICAR-RCER, Patna (Lead Centre)  

3. Dr. Abhay Kumar, Pr. Sc (Agril. Stat.), CPI 01-04-2008 to 31-03-2014 

4. Dr. P. K. Thakur, Pr. Sc. (Agril. Extension), CPI 01-04-2008 to 19-01-2011 

5. Dr. Amitabh Dey, Pr. Sc. (Animal Nutrition), Co-PI  01-04-2008 to 31-03-2014 

6. Dr. Ujjwal Kumar, Pr. Sc. (Agril. Ext.), Co-PI 01-04-2008 to 31-03-2014 

7. Dr. Sanjeev Kumar, Pr. Sc. (Agronomy), Co-PI 01-04-2008 to 31-03-2014 

8. Dr. A. K. Jain,  Sr. Sc (Fisheries), Co-PI 20-01-2011 to 31-03-2014 

9. Dr. Lokendra Kumar, Sr. Sc (Plant Breeding), CCPI 01-05-2011 to 31-03-2014 

10. Dr. S. K. Singh,  Pr. Sc. (Agronomy), Co-PI 12-11-2012 to 31-03-2014 

11. Dr. Pankaj Kumar, Scientist SS (Vet. Med), Co-PI 12-11-2012 to 31-03-2014 

12. Dr B. K. Chaudhary, Scientist (Fisheries), Co-PI 12-11-2012 to 31-03-2014 

13. Sh. S. K. Mandal, Scientist (Soil Sc), Co-PI 12-11-2012 to 31-03-2014 

14. Dr. Indu Shekhar Singh, Sr. Sci (Soil Sc), Co-CCPI 12-11-2012 to 31-03-2014 

15. Er. P. K. Sundaram, Scientist (FMP), Co-PI 04-04-2013 to 31-03-2014 

16. Dr. Adlul Islam,  Pr. Sc. (SWCE), Co-PI 20-01-2011 to 09-04-2013 

17. Dr. A.K. Singh , Sr. Sc. (Agril Engg), Co-PI 01-04-2008 to 30-06-2011 

18. Dr. B.K Jha, Sr. Sc. (Hort), CCPI 01-04-2008 to 30-04-2011 

19. Dr. D. K. Kaushal , Pr. Sc (Fisheries), Co-PI 01-04-2008 to 19-01-2011 

20. Dr. S. S. Singh, Pr. Sc (Agronomy), Co-PI 01-04-2008 to 19-01-2011 

21. Dr. L. K. Prasad, Sr. Sc. (Soil Sc), Co-PI 01-04-2008 to 31-03-2010 

R. A. U., Pusa (Consortia Partner)  

22. Dr. M. N. Jha, Sr. Scientist (Ag. Microbology),CCPI 01-04-2008 to 31-03-2010 

23. Dr. K. N. Pathak, Professor (Ag. Nematology), CCPI 01-04-2010 to 31-03-2014 

BAIF, Bihar Programme (Consortia Partner)  

24. Mr. R.S. Sharma (CO-PI) BAIF, Patna, CCPI 01-04-2008 to 30-04-2011 

25. Dr. K.K Singh     (CO-PI) BAIF Patna, CCPI 01-05-2011 to 31-03-2014 

CPRS, Patna (Consortia Partner)  

26. Dr. R. P. Rai, Pr. Sc. (Pl. Breeding), CCPI 01-04-2008 to 31-01-2011 

27. Dr. S. K. Singh, Sr. Sc. (Agronomy), CCPI 01-02-2011 to 31-03-2014 

CIFRI, Barrackpore (Consortia Partner)  

28. Dr. M.A. Hassan, Pr. Sc (Fisheries), CCPI 01-04-2008 to 31-03-2014 

IWMI, N. Delhi (Consortia Partner)  

29. Dr. B. R. Sharma, Senior Researcher, CCPI 01-04-2008 to 31-03-2010 

IFPRI, N. Delhi (Consortia Partner)  

30. Dr. Bart Minten (SRF), CCPI 01-04-2008 to 31-03-2010 
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23. Governance, Management, Implementation and Coordination 

A.   Composition of the various committees (CIC, CAC, CMU, etc.) 

 

S. No. Committee 

Name 

Chairman 

(From-To) 

Members 

(From-To) 

1. CIC Dr. B. P. Bhatt,  

Director, ICAR-RCER, Patna & CL 

From 01-01-2011 to 31-03-2014 

Dr. Abhay Kumar, CPI & Member 

Secretary  

From  20.01.2011 to 31-03-2014 

  Dr. M. A. Khan,  

Director, ICAR-RCER, Patna & CL  

From 01-4-2008 to 31-12-2010 

Dr. P.K. Thakur, CPI & Member  

Secretary  

From 01-04-2008 to 19.01.2011 

   Dr. M.A.Hassan  

From 01-04-2008 to 31-03-2014 

   Dr. K.K Singh  

From 01-05-2011 to 31-03-2014 

   Sh. R.S Sharma  

From 01-04-2008 to 30-04-2011 

   Dr. S. K. Singh  

From 01-02-2011 to 31-03-2014 

   Dr. R P Rai  

From 01-04-2008 to 31-01-2011 

   Dr. B.R. Sharma   

From 01-04-2008 to 31-03-2010 

   Dr. Bart Minten  

From 01-04-2008 to 31-03-2010 

   Dr. K. N. Pathak  

From 01-04-2010 to 31-03-2014 

   Dr. M. N. Jha  

From 01-04-2008 to 31-03-2010 

2. CAC Dr. Gopal ji Trivedi  

From 01-04-2008 to 31-3-2014 

Dr. B. P. Bhatt,  

Director, ICAR-RCER, Patna & CL 

From 01-01-2011 to 31-03-2014 

   Dr. M. A. Khan,  

Director, ICAR-RCER, Patna & CL  

From 01-4-2008 to 31-12-2010 

   Dr.B.K.Sinha,  

From 01-04-2008 to 31-03-2014 

   Sh. Satyjeet Singh,  

From 01-04-2008 to 31-03-2014 

   Sh.Tripurari Chaudhary (Farmer)  

From 01-04-2008 to 31-03-2014 

   Dr. N. K. Roy  

From 01-04-2008 to 31-03-2014 

   Dr. M.A.Mohsin  

From 01-04-2008 to 31-03-2014 
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   Dr. Abhay Kumar, CPI & Secretary 

From 20.01.2011 to 31-03-2014 

   Dr. P.K. Thakur, CPI & Secretary  

From 01-04-2008 to 19.01.2011 

   Dr. A. P. Srivastava, NC & Ex-

officio member 

3. CMU Dr. B. P. Bhatt,  

Director, ICAR-RCER, Patna & CL 

From 01-01-2011 to 31-03-2014 

Dr. Abhay Kumar, CPI & Member 

Secretary  

From  20.01.2011 to 31-03-2014 

  Dr. M. A. Khan,  

Director, ICAR-RCER, Patna & CL  

From 01-4-2008 to 31-12-2010 

Dr. P.K. Thakur, CPI & Member  

Secretary  

From 01-04-2008 to 19.01.2011 

   Dr. M.A.Hassan  

From 01-04-2008 to 31-03-2014 

   Dr. K.K Singh  

From 01-05-2011 to 31-03-2014 

   Sh. R.S Sharma  

From 01-04-2008 to 30-04-2011 

   Dr. S. K. Singh  

From 01-02-2011 to 31-03-2014 

   Dr. R P Rai  

From 01-04-2008 to 31-01-2011 

   Dr. B.R. Sharma   

From 01-04-2008 to 31-03-2010 

   Dr. Bart Minten  

From 01-04-2008 to 31-03-2010 

   Dr. K. N. Pathak  

From 01-04-2010 to 31-03-2014 

   Dr. M. N. Jha  

From 01-04-2008 to 31-03-2010 

   Dr. N. Chandra  

From 01-04-2008 to31-03-2014 
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24. List of Meetings organized (CIC, CAC, CMU, etc.) 

 

S. No. Details of the meeting  Date Place & Address (Where meeting 

was organized) 

1. CIC  28-11-2008 ICAR-RCER,ICAR Parisar, Patna 

21-5-2009 - do- 

29-8-2009 - do- 

22-1-2010 - do- 

24-5-2011 - do- 

02-3-2012 - do- 

2. CAC 28-11-2008 - do- 

16-9-2009 - do- 

29-3-2010 - do- 

26-5-2011 - do- 

02-3-2012 - do- 

10-04-2013 -do- 

3. CMU 29-8-2009 - do- 

22-1-2010 - do- 

02-3-2012 - do- 
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Part-III: Budget and its Utilization 

STATEMENT OF EXPENDITURE (Final) 

(Period from ______________to___________________) 
               (Date of start)                 (Date of completion) 

Sanction Letter No. __________________ 

Total Sub-project Cost `_______________ 

Sanctioned/Revised Sub-project cost (if applicable) `_______________ 

Date of Commencement of Sub-project ___________________ 

Duration: From  __________________to ___________________ (DD/MM/YYYY) 

Funds Received in each year 

I Year `___________________ 

II Year `__________________ 

III Year ` _________________ 

Bank Interest received on fund (if any) ` _________________ 

Total amount received ` _________________ 

Total expenditure ` _________________ 

Expenditure Head-wise: 

Sanctioned Heads Funds 

Alloca

ted (*) 

Funds Released Expenditure Incurred Total 

Expend

iture 

Balance 

as on 

date 

Requirement 

of additional 

funds 

Remarks 

1st 

Year 

2nd 

Year 

3rd 

Year 

1st 

Year 

2nd 

Year 

3rd 

Year 

A. Recurring 

Contingencies 

           

(1) TA            

(2) Workshops            

(3) Contractual 

Services/RA/SRF 

           

Sub-Total of A (1-4)            

B. HRD Component            

(5) Training            

(6) Consultancy            

Sub-Total of B (5-6)            

C. Non-Recurring            

(7) Equipment            

(8) Furniture            

(9) Works (new 

renovation) 

           

(10) Others (Animals, 

Books, etc.) 

           

Sub-Total of C (7-10)            

D. Institutional 

Charges* 

           

Grand Total 

(A+B+C+D) 

           

* Institutional charges will be 10% of the recurring contingencies for the Lead Consortium and 5% for Consortia 

Partners. 

     

 

 

 

PART-IV: DECLARATION 
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This is to certify that the final report of the Sub-project has been submitted in full 

consultation with the consortium partners in accordance with the approved objectives and 

technical programme and the relevant records, note books; materials are available for the 

same. 

 

 

 

Place:_________  

Date:_________ Signature of Consortium Principal Investigator 

 

Signature & Date 

Consortium Co-Principal Investigator 

 

 

Signature & Date 

Consortium Co-Principal Investigator 

 

 

Signature & Date  

Consortium Co-Principal Investigator 

 

 

Signature & Date 

Consortium Co-Principal Investigator 

 

 

 

 

 

 

 

Comments & Signature of Consortium Leader 

                                                                                    

                 Date: 

Name & Signature of CPI : Name & Signature of Competent Financial 

authority: 

  

Date:__________ Date:_________ 

Date:__________ Signature, name and designation of Consortia 

Leader 
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Appendix-1 

Performance Indicators for Component-3 

S. 

No. 
Indicator Total No. 

1.  
Number of new technologies developed and introduced in the project 

area  
40 

2.  Number of improved technologies introduced  in project  areas  40 

3.  Number of improved technologies adopted in these areas 33 

4.  Number of farmers involved in consortia activities  3497 

5.  
Increase in agriculture services and processing enterprises in project 

area 

Baseline Final 

3 37 

6.  Increase in income of participating household (Rs/Annum) 
Baseline Final 

63,612.82 75792.82 

7.  Number of farmer groups involved in consortia activities 105 

8.  Incremental employment generated (person days/year/HH) 
Baseline Final 

55 397 

9.  
No. of farmers/area in addition to project beneficiary farmers 

adopting introduced technologies 

Farmers 

(No.) 

Area 

(ha) 

  

10.  
Number of patent/intellectual property protection applications filed 

based on NAIP research  
None 

11.  
Number of patents/intellectual property protections 

granted/published based on NAIP research 
None 

12.  Number of scientists trained overseas in the frontier areas of science   None 

13.  
Number of scientists trained overseas in consortium-based subject 

areas 
None 

14.  No. of scientists participated in conference/seminar etc. abroad None 

15.  Success stories   

16.  Amount of sustainability fund corpus created (Lakh) 8.99772 

17.  Number of novel tools/protocols/methodologies developed  

18.  Publications   

 Articles in NAAS rated journals 2 

 Articles in other journals 16 

 Book(s) None 

 Book chapter(s) None 

 Thesis None 

 Popular article(s) (English)  3 

 Newspaper article(s) 25 

 Seminar/Symposium/Conference/Workshop Proceedings 22 

 Technical bulletin(s) 21 

 Manual(s) 300 

 CDs/Videos None 

 Popular article(s) in other language 5 

 Folder/Leaflet/Handout 6000 

 Report(s) 7 

 Success stories 8 
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General Instructions and Guidelines 

 

1) The CPI will send the consolidated report to PIU-NAIP after compiling the progress 

reports received from all the consortium partners. The report should also list the 

constraints (if any) being faced by consortia partners. 

2) The Final Report should not be a mere repetition of Annual Reports. The purpose of the 

final report is to link all findings from the sub-project so that the overall achievements 

are discussed in terms of scientific accomplishments, contributions to scientific, human 

capital development, the relevance of findings to development, and how the information 

technology is to be disseminated. 

3) The Executive Summary should review and summarize the entire Sub-project. The 

Executive Summary should clearly place sub-project accomplishments in the overall 

context of agricultural development. 

4) Summary in Hindi must be included. 

5) Final Report should be of A-4 size and the total number of pages must not exceed 50-60 

in any case.  

6) The text of the Final Report should be in the following format: 

 MS Word document 

 Line spacing: 1.15 

 Font: Times New Roman 

 Main headings: 12 point bold 

 Running text: 12 point normal 

7) Following colour schemes to be used for cover page (front & back) by sub-projects 

under different components 

Component-1: Light Orange  

Component-2: Light Pink  

Component-3: Light Green  

Component-4: Light Blue  

8) Ten hard bound printed copies of Final Report should be submitted. Also, soft copy of 

the Final Report in MS Word document (2003) should be sent in the CD in duplicate.   

9) The details of performance indicators claimed in the listing should be submitted as soft 

copy in CD in MS Word Format. A copy of each publication, film, knowledge products, 

patent application to be attached in a separate folder. 

10) CPIs must strictly follow the guidelines while composing and printing the sub-project 

Final Report.   

11) The draft of Final Report in soft copy be sent 15 days before sub-project closing date to 

concerned National Coordinator. Final printing be done after getting 

comments/suggestions on draft report. 

 

 

#FF99CC 

#F79646 

#33CC33 

#66CCFF 
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Conclusions: 

      While working in the cluster a close rapport has been developed with District and State 

fishery Directorate officials of Bihar. Frequent visits to and from the respective offices 

have developed confidence among officials and project staff and a close affinity 

developed to work together for a common goal.  

      An entrepreneur  from the adjacent Mahua block of district Vaishali, who frequently 

visited the cluster site for learning the various activities, gained sufficient confidence and 

inspiration to start pen culture in a nearby chaur. He started pen culture but to abort 

midway because of monsoon failure. Several other farmers from neighbouing chaur area 

visited the cluster site to learn and adopt the technology for implementation in the 

waterbody under their custody. 

      The dealers and suppliers of HDPE nets and other accessories required for pen and cage 

fabrication, in Kolkata, have become very cooperative with the project personnel. They 

actively assisted in supplying the required input material and fabricating the cages in 

time. Linkages with seed and feed suppliers both in Calcutta and neighbouring area 

established. 

     Positive benefits:  

     The positive thing happened at the cluster site is the coming together of the people of 

Sakri chaur under one umbrella as far as the question of fisheries development in chaur is 

concerned. The project has made them realize the importance of water productivity and 

thereby enhancement of income for better livelihood. The village level committee and 

fish producer group are jointly working for better cooperation and understanding among 

the stake holders.  

      Farmers learned about the technologies of fish culture during flood and drought. Farmers 

are adopting alternative income generating activities.  

 


