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lkjka'k

lexz —f"k fodkl ds fy, uhfrxr vkSj laLFkkxr fodYi

uCcs ds n’kd ds nkSjku Hkkjr esa izkjaHk fd, x, vkfFkZd lq/kkjksa us Hkkjrh; vFkZO;oLFkk dks
fujUrj xfr’khy fodkl ds jkLrs ij vkSj lajpukRed :ikarj.k dh vksj eksM+ fn;k gSA rFkkfi
—f"k {ks= esa o`f)] fo’ks"k :i ls gky gh ds le; esa] xSj&—f"k {ks= esa gqbZ o`f) ls i;kZIr
:i ls de gS vkSj okLro esa nksuksa ds chp ,d vUrj iSnk gks x;k gSA vf/kd fpUrktud
;g gS fd xjhc jkT;ksa esa o`f) dh jQ~rkj ugha c<+ ldh gS ftldk ifj.kke ;g gqvk gS fd
fiNys n’kd ds nkSjku ns’k ds le`) vkSj xjhc jkT;ksa ds fu"iknu esa vUrj cgqr vf/kd c<+
x;k gSA —f"k fodkl dks rst djus vkSj mls fVdkÅ cukus ds fy, ikfjfLFkfrdh; vk/kkjksa ¼Hkwfe]
ty] vkuqoaf’kd lalk/ku] vkfn½ dks etcwr cuk;k tkuk pkfg, vkSj lkoZtfud vkSj futh nksuksa
lzksrksa ls mPprj fuos’kksa dks izksRlkfgr fd;k tkuk pkfg,A blds lkFk gh fodkl dh izfØ;k
esa ykHk oafpr {ks=ksa vkSj lewgksa dh izfrHkkfxrk dks lqfuf’pr djus ds fy, vko’;d lq/kkj Hkh
rsth ls fd, tkus pkfg,A pwafd —f"k fodkl ds fy, izkS|ksfxdh; uoizoÙkZu lcls vf/kd
egRoiw.kZ lzksr gS] mRikndrk o`f) ij okLrfod izHkko Mkyus ds fy, mUgsa laxBuksa vkSj laLFkkvksa
ls leqfpr lgk;rk izkIr gksuh pkfg,A lexzrk dks c<+kus esa uhfr;ksa vkSj fuos’k Lrjksa ds vykok]
fdlkuksa dks lsokvksa dh lqiqnZxh ds fy, mRrjnk;h laLFkkxr fØ;kfof/k;ka Hkh egRoiw.kZ Hkwfedk
fuHkkrh gSaA bl vè;;u esa lexz —f"k fodkl ds fy, uhfrxr vkSj laLFkkxr fodYi miyCèk
djkus ds bu eqn~nksa dh tkap dh xbZ gSA bl v/;;u esa 'kq"d {ks=ksa rFkk izkS|ksfxdh vkSj cktkjksa
rd NksVs fdlkuksa dh igqap ij fo’ks"k /;ku nsrs gq,] Hkkjr esa lexz —f"k fodkl i)fr dh
tkap dh xbZ gSA bl v/;;u esa izkS|ksfxdh vkSj cktkjksa rd NksVs fdlkuksa dh igqap dks c<+kus
ds fy, mu eq[; {ks=ksa dh Hkh igpku dh xbZ gS ftuesa e/;LFkrk,a dh tk ldrh gSaA bl
v/;;u esa vuqla/kku ds fof’k"V {ks= gSa % ¼d½ —f"k fodkl vkSj fuos’k] ¼[k½ —f"k lacaèkh ifjorZu
vkSj NksVs fdlku] ¼x½ mPp ewY; dh ftUlsa] ¼?k½ ty iz;ksx vkSj izkS|ksfxdh; lekurk ds eqn~ns]
vkSj ¼M-½ ckjkuh —f"kA

—f"k fodkl

—f"k fodkl dh ekStwnk rhu izfr’kr dh nj fujk’kktud ugha gS ysfdu bls NksVs fdlkuksa
dh vkfFkZd {kerk vkSj ns’k ds dqN Hkkxksa esa xzkeh.k xjhch ds vR;f/kd c<+ tkus ds lanHkZ esa
ns[kk tkuk pkfg,A mnkgj.k ds fy, iwohZ {ks= esa NksVs fdlkuksa ds ikl 60&80 izfr’kr rd Hkwfe
gS vkSj bl {ks= esa 28 ls 46 izfr’kr rd xjhch gSA blfy, [ksrksa ls gksus okyh vk; dks c<+kus
ds fy, vkSj xzkeh.k xjhch dks de djus ds fy, —f"k {ks= dk fodkl gksuk pkfg,A iwohZ ,f’k;kbZ
ns’kksa ds vuqHko ls ;g irk pyrk gS fd NksVs tksr /kkjdksa dh —f"k esa mPprj o`f) izkIr dh
tk ldrh gS ysfdu —f"k ls vkS|ksfxd ;k xzkeh.k —f"k brj {ks= esa yksxksa dk rsth ls LFkkukarj.k
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gksuk pkfg,A Hkkjr esa tc —f"k esa jkstxkj de gSa] —f"k brj {ks= dk fodkl egRoiw.kZ gks tkrk

gS vkSj ;g iqu% —f"k fodkl vkSj xzkeh.k volajpuk ij fuHkZj gSA

Hkkjrh; —f"k esa fodkl dh rhu eq[; izo`fRr;ka gSaA igyh izo`fRr eksVs vuktksaa fo’ks"k :i ls

gky gh ds le; esa eDdk] frygu vkSj dikl dh mPprj o`f) njksa ls lacaf/kr gSA eDdk vkSj

dikl esa o`f) eq[;r% izkS|ksfxdh izsfjr gksrh gSA nwljh eq[; Lokxr ;ksX; izo`fRr xqtjkr tSls

dqN jkT;ksa esa vkd"kZd —f"k fodkl gS tgka flapkbZ dks c<+kus vkSj izkS|ksfxdh gLrkarj.k ds fy,

fd, x, laLFkkxr lq/kkj eq[; :i ls ;ksxnku djus okys dkjd FksA rhljh eq[; izo`fRr Qy]

lCth] i’kq/ku vkSj ekfRL;dh tSlh mPp ewY; dh ftUlksa dh rsth ls o`f) ls lacaf/kr gSA c<+

jgh ekax vkSj cktkj ds lkFk etcwr laidksZa ds dkj.k dherksa esa gqbZ o`f) us fdlkuksa dks bu

ftUlksa dh fofo/krkiw.kZ [ksrh djus ds fy, izksRlkfgr fd;kA blds lkFk vkiwfrZ ds dkjd] tSls

cht vkSj vU; jksi.k lkexzh dh mUur miyC/krk Hkh tqM+ xbZA lk{;ksa ls irk pyrk gS fd ;s

{ks= fujUrj rsth ls fodkl djrs jgsaxs vkSj blfy, [kk|kUuksa ds lkFk budh {ks= ds fy,

izfr;ksfxrk gksxhA blfy, [kk|kUuksa dh mRikndrk dks c<+kus dh vko’;drk gS ftlls fd mPp

ewY; dh ftUlksa ds fy, Hkh {ks= NksM+k tk lds vkSj blds fy, iwohZ Hkkjr tSls u, {ks=ksa esa

csgrj izkS|ksfxfd;kas vkSj fuos’k lqiqnZxh iz.kkfy;ksa dh vko’;drk gksxhA

ftyk vuqlkj fo’ys"k.k ls ;g irk pyk gS fd ,sls ftys cgqr cM+h la[;k esa gSa tgka flapkbZ

dh lhfer lqfoèkk gS vkSj tgka —f"k fodkl vis{kk—r /khek gSA ;s ftys ns’k ds dqy —f"k {ks=

dk yxHkx 40 izfr’kr ls Hkh vf/kd fgLlk gS vkSj blfy, dqy iSnkokj esa mudk ;ksxnku Hkh

i;kZIr gS tcfd uhfrxr fu.kZ;ksa esa bu {ks=ksa dh ges’kk mis{kk dh tkrh jgh gS vkSj pkoy vkSj

xsgwa tSls eq[; [kk|kUuksa esa mPprj o`f) izkIr djus ds fy, flafpr {ks=ksa dks fujUrj ojh;rk nh

xbZ gSA /kheh o`f) okys bu ftyksa esa cgqr vf/kd {kerk gS ftldk fd bLrseky ugha fd;k x;k

gS vkSj os —f"k esa gksus okyh Hkkoh o`f) dk lzksr cu ldrs gSaA bu {ks=ksa esa volajpukvksa] cktkjksa]

—f"k izlaLdj.k vkSj oSKkfud tkudkjh ds izlkj esa i;kZIr fuos’k dks c<+kus ds fy, izkFkfedrk

nh tkuh pkfg,A

NksVs vkSj lhekar fdlku dqN fuos’kksa vkSj cktkjksa rd u igqap ikus ds dkj.k ykHkksa ls oafpr

jg tkrs gSaA NksVs vkSj lhekar fdlkuksa dh fLFkfr;ksa dks lq/kkjus ds fy, fodklkRed dk;ZØeksa

vkSj Ldheksa dks dk;kZfUor fd;k x;k gSA fodklkRed dk;ZØeksa esa vuqlwfpr tkfr vkSj vuqlwfpr

tutkfr ds fdlkuksa tSls lkekftd :i ls ykHk&oafpr oxksZa ij fo’ks"k /;ku fn;k x;k gSA bu

Ldheksa ds csgrj :i ls lapkyu ls lhekar vkSj NksVs fdlkuksa dks izkS|ksfxdh] fuos’kksa vkSj vU;

lsok,a miyC/k gks ldsaxhA le; ds lkFk fuos’kksa esa nh xbZ vuqnku dh ek=k c<+ xbZ gS vkSj

blfy, —f"k {ks= ij mRiknh O;; de gks x;k gSA vuqnku dks ijaijkxr u ekurs gq, ,d vkfFkZd

mik; le>k tkuk pkfg,A gky gh dh izo`fRr ds vuqlkj fuos’k vuqnkuksa vkSj lkoZtfud fuos’kksa

nksuksa esa o`f) ns[kh xbZ gSA blfy, bl {ks= esa vuqnkuksa dks mPprj Lrj ij j[kus ds lkFk gh

lkFk fuos’k ds Lrj dks c<+kus dk ljdkj dk iz;kl Hkfo"; ds fy, cgqr vPNk ugha gks ldrkA

ljdkj dks flapkbZ] mxkgh tSlh dqN lsokvksa dh ykxr izHkko {kerk vkSj foRr iks"kdrk dks c<+kok
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nsuk pkfg,A ,slk blfy, fd;k tkuk pkfg, rkfd nh?kkZof/k fuos’k ds fy, dqN lalk/kuksa dks
cpkus ls Hkkjrh; —f"k dh mRiknd {kerk dks mUur djus esa blds nh?kZxkeh izHkko gksaxsA

—f"k esa fuos’k

Hkkjr esa —f"k esa lkoZtfud fuos’k ds lkFk futh fuos’k esa Hkh mlds lekuqikr ls Hkh vfèkd
o`f) —f"k fodkl dk eq[; lzksr jgk gSA —f"k ds {ks= esa okLrfod ldy iwath fuekZ.k esa fiNys
dbZ n’kdksa ls pyh vk jgh izo`fRr esa vLlh ds n’kd esa lkoZtfud fuos’k esa udkjkRed o`f)
ds dkj.k dqN deh ns[kh xbZA uCcs ds n’kd ds nkSjku ;g deh futh fuos’k esa vkd"kZd o`f)
¼4-11 izfr’kr izfro"kZ½ ls iwjh gks xbZA orZeku n’kd esa tgka lkoZtfud fuos’k rsth ls c<+s
¼15-80 izfr’kr½] futh fuos’k 4-8 izfr’kr rd c<+ x, vkSj ,rn~ }kjk dqy fuos’k esa 7-1 izfr’kr
dh vkd"kZd o`f) ntZ dh xbZA gky gh ds o"kksZa esa bl vkd"kZd o`f) ds ckotwn] dqy fuos’k
esa —f"k dk fgLlk yxHkx 7 izfr’kr gh jgkA

—f"k fuos’kksa dss ftu {ks=ksa esa fuos’k fd;k tkrk gS] mlesa ifjorZu ds ckotwn] vHkh Hkh Qlyksa
vkSj i’kq/ku {ks=ksa esa fuoss’k dh izeq[krk gSA mlds ckn ekfRL;dh {ks= ¼13 izfr’kr½ esa fgLlk c<+
jgk gS ftlls irk pyrk gS fd gky gh ds o"kksZa esa —f"k fuos’k ds {ks=ksa dk Hkh fofo/khdj.k gks
jgk gSA ekfRL;dh ds {ks= esa fuos’k eq[;r% futh {ks= }kjk fd;k tk jgk gSA blds foijhr] okfudh
{ks= esa cgqr gh de fuos’k ¼2 izfr’kr½ fd, x, vkSj bldh LokfeRo i)fr ds dkj.k lkoZtfud
{ks= us buesa vf/kd fuos’k fd;kA —f"k {ks= esa fuos’k izkFkfedrk,a volajpukvksa ds fuekZ.k] flapkbZ
vkSj ck<+ fu;a=.k vkSj xzkeh.k fodkl ij dsfUnzr jgh gSaA jkT;ksa esa ls] nf{k.kh vkSj if’peh jkT;ksa
ls dqy jkT; fuos’k dk nks&frgkbZ fuos’k izkIr gksrk gS tcfd ioZrh; vkSj mRrj iwohZ {ks=ksa ls
jkT; fuos’kksa dk 10 izfr’kr ls Hkh de fuos’k izkIr gksrk gSA —f"k esa futh {ks= fuos’k fuxfer
fudk;ksa vkSj fdlkuksa ds ifjokjksa }kjk fd;k tk jgk gSA o"kZ 2002&2003 esa —f"k esa fdlkuksa ds
ifjokjksa }kjk fd, tkus okys fuos’k dh lajpuk ls lacaf/kr n’kokf"kZd vf[ky Hkkjrh; _.k vkSj
fuos’k vkadM+ksa dk fo’ys"k.k djus ls ;g irk pyk fd —f"k e’khujh] ifjogu midj.kksa vkSj xkS.k
flapkbZ vi?kVdksa esa xzkeh.k ifjokjksa dk dqy —f"k O;olk; fuos’k esa 70 izfr’kr dk fgLlk gSA

vLlh vkSj uCcs ds n’kdksa ds nkSjku egRoiw.kZ Hkwfe lq/kkj esa fuos’k ¼15 izfr’kr½] o"kZ 2002&2003
esa 6 izfr’kr rd ?kV x;kA vU; iwathxr O;;] ftuesa eq[;r% i’kq/ku 'kkfey gS] dks gky gh
ds o"kksZa esa egRo izkIr gqvk gSA xzkeh.k ifjokjksa dh ;s cny jgh izkFkfedrk,a Hkwfe lalk/kuksa vkSj
okf.kT;h—r —f"k ds vkSj vf/kd l?ku iz;ksx dh vko’;drk ds vuq:i fn[kkbZ ns jgh gSaA ysfdu
futh fuos’k esa ;g mRlkgtud izo`fRr dqy ?kjsyw fuos’k esa —f"k O;kikj fuos’k ds vuqikr esa o"kZ
1981&82 esa 35 izfr’kr ls 2002&03 esa 22 izfr’kr rd rsth ls gqbZ deh ds lkFk ns[kh tkuh
pkfg,A —f"k esa futh fuos’k dks eq[;r% vusd dkjdksa ij fuHkZj ekuk tkrk gS tSls fd lkoZtfud
{ks= fuos’k] fo’ks"k :i ls volajpuk esa] O;kikj dh 'krsZa rFkk fdlkuksa ds ikl fuos’k dh tk ldus
okyh fuf/k;ksa dh miyC/krkA lHkh laLFkkxr lzksrksa ls —f"k dks dqy izR;{k laLFkkxr _.k esa Hkh
gky ds n’kd ds nkSjku fo’ks"k :i ls vkd"kZd o`f) gqbZ gSA _.k] tks fd —f"k esa fuos’k dh
lqfo/kk iznku djrk gS] futh iwath fuekZ.k dk ,d cgqr cM+k Hkkx gSA ;g vuqikr tks fd 70
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ds n’kd ds nkSjku ,d frgkbZ Fkk] vLlh ds n’kd esa nqxquk gks x;kA uCcs ds n’kd esa bl
fgLls esa 45 izfr’kr rd dh vLFkk;h deh ds ckn 2003&04 ds ckn —f"k esa futh fuos’k 75
izfr’kr rd c<+ x;kA

—f"k vkSj NksVs fdlkuksa dh vkthfodk

mRrj vkSj e/; Hkkjr ds flafpr {ks=ksa esa izfr ,dM+ vkSlr fuoy ewY; mRikndrk 21]446
:i;s Fkh ftlds ckn ck<+ izHkkfor {ks=ksa esa 14]032 :i;s vkSj lw[kk izo.k {ks=ksa esa 8]641 :i;s
FkhA rFkkfi lw[kk izo.k {ks=ksa esa dqy ?kjsyw vk; 25]483 #i;s ls flafpr {ks=ksa esa 87]000 :i;s
rd FkhA vk; ds vU; egRoiw.kZ Lkzksrksa esa —f"k vkSj lsok {ks=kas ls feyus okyh etnwjh ls vftZr
vk; FkhA ?kjsyw vk; esa —f"k dk ;ksxnku 50&70 izfr’kr Fkk vkSj ;g lhekUr vkSj NksVs fdlkuksa
ds ekeys esa rks vkSj Hkh de Fkk] dsoy bruk i;kZIr Fkk fd flafpr {ks=ksa esa mUgsa xjhch js[kk
ls Åij j[k ldsaA NksVs fdlku ;fn vkthfodk ds Lkzksr ds :i esa dsoy —f"k ij gh fuHkZj
gksrs] rks muesa ls vf/kdka’k xjhch js[kk ls uhps jg jgs gksrsA dqN fdlkuksa us viuh vk; dks
c<+kus ds fy, —f"k brj xfrfof/k;ka izkjaHk dh gSaA fdlkuksa dks —f"k brj m|eksa dks izkjaHk djus
esa ck/kk mRiUu djus okys cgqr ls dkjd gSaA buesa ls lcls egRoiw.kZ ck/kk rduhdh tkudkjh
dk vHkko vkSj mlds ckn iwath dh deh dk gksuk gSA LFkkuh; ekax dh deh vkSj lekftd vkSj
lkaL—frd vojks/k Hkh fdlkuksa dks —f"k brj O;olk; dks izkjaHk djus ls jksdrs gSaA

izfrfØ;k nsus okys fdlkuksa us muds NksVs vkdkj dh Hkwfe tksrksa ds dkj.k gksus okyh vusd
leL;kvksa dh igpku dh gSA mnkgj.k ds fy,] thfor jgus ds fy, vi;kZIr mRiknu] fuos’kksa
dks [kjhnus vkSj fuos’k djus ds fy, lalk/kuks dh deh] mUur —f"k fof/k;ksa dks viukus esa v{kerk]
foi.ku ;ksX; vf/k’ks"k dh deh] +_.k izkIr djus esa vkus okyh leL;k,a vkSj Qly fofo/khdj.k
ds fy, vi;kZIr HkwfeA laLFkkvksa }kjk fn, tkus okyk _.k Hkh visf{kr lhek rd lhekUr vkSj
NksVs fdlkuksa rd ugha igqap ik jgk gSA okf.kfT;d cSadksa }kjk fn, tkus okyk _.k Hkh lhfer
fdlkuksa rd gh igqap ikrk gS vkSj fØ;kfof/k ds dkj.k gksus okyh dfBukb;ksa dk lkeuk djuk
iM+rk gSA dsoy mu ftyksa dks NksM+dj tgka ij cM+s fdlkuksa dh iz/kkurk gS] 'ks"k ftyksa esa lgdkjh
_.k lajpuk detksj ikbZ xbZA

lw[kk izo.k vkSj ck<+ izo.k {ks=ksa esa fdlkuksa dh fLFkfr cgqr gh [kjkc ikbZ xbZA flafpr eSnkuh
{ks=ksa dh rqyuk esa bu {ks=ksa esa mRikndrk Lrj fuEurj gSaA ekulwu vkSj ck<+ dh ygjksa ls Qlyksa
vkSj i’kq/ku dks {kfr gksrh gS vkSj —f"k dks tksf[keiw.kZ ekurs gq, flapkbZ vkSj vU; :iksa esa fuos’k
ugha fd;k tkrkA bu fdlkuksa dks mudh leL;kvksa dks nwj djus ds fy, ljdkj ls Hkh cgqr
de lgk;rk miyC/k gks ikrh gSA la{ksi esa] bl v/;;u ls ;g irk pyrk gS fd lhekUr vkSj
NksVh tksrsa fdlkuksa ds ifjokjksa dks vkgkj miyC/k djkus ds fy, vkfFkZd :i ls l{ke ugha gSA
ifj.kkLo:i muesa ls vf/kdka’k xjhch js[kk ls uhps jgrs gSaA blls NksVs iSekus dh [ksrh dh nh?kkZofèk
fLFkjrk ds eqn~ns mBrs gSaA nwjxkeh n`f"V ls] NksVs iSekus ds fdlkuksa dh leL;kvksa ds lek/kku
ds :i esa cgqr cM+h la[;k esa —f"k esa dk;Z djus okyksa dks —f"k brj {ks=ksa esa LFkkukarfjr fd,
tkus dh vko’;drk gS] tSlk fd fodflr vkSj dqN fodkl’khy ns’kksa esa gqvk gSA xzkeh.k {ks=ksa
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esa —f"k mRikndrk dks c<+kus vkSj jkstxkj ds —f"k brj Lkzksrksa dk l`tu djus ds fy, NksVs vkSj
e/;ekofèk mik;ksa dh vko’;drk gSA xzkeh.k ;qokvksa dks —f"k brj m|eksa vkSj O;olk; dks izkjaaHk
djus ds fy, n{krk fodkl] laLFkkxr _.k vkSj rduhdh lg;ksx ds fy, eq[; dk;ZØeksa dh
vko’;drk gksxhA

uoizoRrZu iz.kkyh vkSj izHkko% tSo&izkS|ksfxdh

pwafd —f"k mRikndrk dh o`f) izkS|ksfxdh; uoizoÙkZuksa ij cgqr vf/kd fuHkZj gS] ;g vfuok;Z
gS fd uoizorZu iz.kkyh dks etcwr cuk;k tk,A blds fy, igyh vkSj lcls t:jh vko’;drk
;g gS fd —f"k vuqla/kku vkSj fodkl ds fy, lkoZtfud fuos’k dks c<+k;k tk,A lkoZtfud fuos’k
esa okf"kZd o`f) 1990 esa Ng izfr’kr ds vkl&ikl ls /kheh gksdj fiNys n’kd ds nkSjku rhu
izfr’kr rd igqap x;h gSA fuos’k l?kurk] vFkkZr~ —f"k ldy ?kjsyw mRikn ds izfr’kr ds :i
esa lkoZtfud fuos’k vuqla/kku ds fy, 0-6 izfr’kr ds vkl&ikl vkSj izlkj ds fy, 0-2 izfr’kr
ds vkl&ikl gSA ;g u dsoy phu vkSj czkthy lfgr vU; ns’kksa }kjk fd, tkus okys fuos’k
dh n`f"V ls cgqr de gS] cfYd vuqlaèkku vkSj fodkl dh iwath&l?kurk esa o`f) dks ns[krs gq,
Hkh cgqr de gSA ;|fi futh fuos’k rsth ls c<+ jgs gSa ysfdu vHkh Hkh dqy fuos’k esa bldk
laiw.kZ fgLlk ¼15 izfr’kr½ dh ifjf/k ij gh :dk gqvk gSA

fiNys n’kd ds nkSjku tSo izkS|ksfxdh vuqla/kku esa rsth ls o`f) gqbZ gS vkSj ck;ksVsd QeksaZ
dh VuZ&vksoj rhu xquk rd c<+ xbZ gSA vf/kdka’k VuZ&vksoj vkS"k/kh; vkSj —f"k tSo izkS|ksfxdh
esa gh dsfUnzr gS tks fd dqy VuZ&vksoj dk dsoy 14 izfr’kr gSA —f"k esa] jksi.k lkexzh ds xq.ku
ds fy, Ård lao/kZu m|ksx rsth ls QSy jgk gS vkSj —f"k esa bldk dqy VuZ&vksoj esa 28
izfr’kr dk fgLlk gS tcfd cht daifu;ksa dk 19 izfr’kr vkSj ijkthfu;ksa ij dke djus okyh
daifu;ksa dk 13 izfr’kr fgLlk gSA QeZ ds Lrj ij vkadM+ksa dk fo’ys"k.k djus ls vkxs ;g Hkh
irk pyk fd futh daifu;ka vius VuZ&vksoj dk 12&16 izfr’kr vuqla/kku vkSj fodkl esa fuos’k
djrh gSa vkSj 2011 esa VuZ&vksoj 969 fefy;u ls 27 fcfy;u :i;ksa ds chp FkkA Ård laoèkZu
{ks= dk blds izHkko fo’ys"k.k ds fy, vkxs vkSj v/;;u fd;k x;k D;ksafd Qyksa] Qwyksa] lfCt;ksa
vkSj okfudh tSlh vusd Qlyksa ds fy, bldk O;kid :i ls iz;ksx fd;k tkrk gSA QeksaZ dh
jksi.k lkexzh] ekuo’kfDr ds izf’k{k.k] mi&ikS/kksa dks dBksj cukus] forj.k vkfn ds fy, lkoZtfud
vkSj futh vuqla/kku vkSj fodkl laxBuksa ds lkFk laidZ gSA ;g Qwyksa] vkyw vkSj dsys ds fy,
vfèkd fd;k tkrk gSA pwafd vf/kdka’k VuZ&vksoj dsys ls vkrk gS] bl Qly dk [ksr Lrj ij
gksus okys izHkkoksa ds fy, v/;;u fd;k x;kA vkadM+ksa ls irk pyk fd jksi.k lkefxz;ksa dh ykxr
pkj xquk c<+ x;h vkSj [ksrh dh dqy ykxr 50 izfr’kr c<+ xbZA dsys dh mit esa Hkh ljy
iz;ksDrkvksa }kjk izkIr dh xbZ mit dh rqyuk esa yxHkx 50 izfr’kr dh o`f) gqbZA blds vfrfjDr
fdlkuksa dks Qy ds ,d leku vkdkj vkSj vU; xq.koRrk fo’ks"krkvksa ds dkj.k Js"B dher izkIr
gqbZA vr% Ård lao/kZu izkS|ksfxdh us dsyk mxkus okykas dks egRoiw.kZ mPprj vkfFkZd ykHk iznku
fd,A blesa ,dek= lhek ;g Fkh fd mldh mPp ykxr ds dkj.k bls dsoy eè;e vkSj cM+s
fdlkuksa }kjk gh viuk;k x;kA blfy,] fdlkuksa ds chp u dsoy bl izkS|ksfxdh dks viukus
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ds izfr tkx:drk dks c<+kus dh vko’;drk gS] cfYd bUgsa O;kid Lrj ij viuk, tkus vkSj blls
visf{kr izHkko izkIr djds mUgsa laLFkkvksa ls _.k vklkuh ls lqyHk djk, tkus dh vko’;drk gSA

pwafd Ård lao/kZu izkS|ksfxdh ds vuqiz;ksx dk foLrkj&{ks= cgqr vf/kd gS] bl {ks= esa vfèkd
futh fuos’k dks vkdf"kZr djus vkSj lkoZtfud {ks= ds lkFk izfrHkkfxrk fodflr djus dh
vko’;drk gS] ftlds fy, ckSf)d laink vfèkdkjksa ds cqfu;knh <kaps esa ykxr vkSj ykHk izfrHkkfxrk
ds fy, laLFkkxr fØ;kfof/k;ka rS;kj dh tk jgh gSaA u, ckSf)d laink vf/kdkj dh fØ;kfof/k
esa] fdlkuksa vkSj LFkkuh; leqnk;ksa ds vf/kdkjksa dh j{kk djrs gq,] uoizorZd ds lkFk ykHkkas dks
ckaVk tkrk gSA ;|fi laLFkkxr fØ;kfof/k rS;kj dh tk jgh gS] dk;ZdrkZ vius mn~ns’;ksa dks izkIr
djus ds fy, bl iz.kkyh dk iz;ksx djuk lh[k jgsa gSaA ;g ckSf)d laink vf/kdkj fØ;kfofèk;ksa
dh ykxr izHkko’khyrk vkSj fo’oluh;rk rFkk izfrHkkxh laLFkkuksa dh {kerk ij vk/kkfjr gksxkA

izk—frd lalk/ku o i;kZoj.k

fVdkÅ —f"k fodkl ds fy, izk—frd lalk/kuksa dk fLFkj iz;ksx] ikfjfLFkfrdh lsokvksa dh òf)
tSls xzhugkml xSlksa esa deh vkSj tyok;q ifjorZu ds izfr vuqdwyu’khyrk dk fuekZ.k vko’;d gSA
fVdkÅiu ds ;s eqn~ns HkqjHkqjs vkSj ckjkuh {ks=ksa esa vf/kd xaHkhj gSa vkSj blfy, lexz fodkl ds fy,
cgqr vf/kd egRoiw.kZ gSaA laj{k.k dks c<+kok nsus okys izkS|ksfxdh; fodYi vkSj i;kZoj.kh; fe=or
lL; fØ;kfof/k;ksa dks viukus ds fy, izksRlkguksa dks lq/kkjus ds fy, laLFkkxr lq/kkj vkSj izk—frd
lalk/kuksa dk n{k iz;ksx fVdkÅ mRiknu iz.kkfy;ksa esa ;ksxnku ns ldrs gSaA laLFkkxr lq/kkjksa esa ,dleku
laifRr lalk/kuks ds fy, lgdkjh lek/kkuksa ds fy, izksRlkguksa dks c<+kok fn;k tkuk pkfg,A ;s lekèkku
lkewfgd vfHkxe ij vk/kkfjr gksus pkfg,a vkSj muds dk;kZUo;u ds fy, dk;Z lEiknu dh de ykxr
'kkfey gksuh pkfg,A ;g ik;k x;k fd vPNk lapkyu] y{;ksa dh Li"Vrk leqfpr iSekus ¼vkdkj
vkSj foLrkj {ks=½ fu;eksa dk vuqikyu vkSj iz;ksx djus dh 'kfDr;ka Hkh fu"iknu ds lkFk ldkjkRed
:i ls tqM+h gksrh gSaA izca/k fo’ks"kKrk vkSj LFkkuh; fLFkfr;ksa ds izfr vuqdwyurk Hkh fo’ks"k :i ls
xzkeh.k xjhcksa ds chp ykHkksa ds forj.k dks izHkkfor djrh gSaA

ikfjfLFkfrdh iz.kkyh vkSj i;kZoj.kh; lsokvksa rFkk tyok;q ifjorZu ds izfr Hkkjrh; —f"k dh
laosnu’khyrk ds ckjs esa tkx:drk c<+ jgh gSA ikfjfLFkfrdh iz.kkyh lsok,a vkSj [ksr ls gksus okyh
vk; vfuf’pr vkSj pje ekSle ds dkj.k izfrdwy :i ls izHkkfor gksrh gSa tksfd v)Z&’kqq"d {ks=
esa mPprj ek=k esa ik;k tkrk gSA ;s {ks= tyok;q ifjorZu ds izfr vf/kd laosnu’khy gks x,
gSa D;ksafd mudk tyok;q ifjorZu fo’ks"k:i ls rkieku vkSj o"kkZ ls] vf/kd lkeuk gksrk gS vkSj
fdlkuks dh blds izfr lhfer vuqdwyu {kerk gSA blfy,] mfpr izkS|ksfxdh vkSj uhfrxr
eè;LFkrkvksa ds ekè;e ls —f"k ds izfr vuqdwyu{kerk dk fuekZ.k djus] tksf[ke izca/k vkSj lwpuk
iz.kkyh dks mPpre izkFkfedrk nh tkuh pkfg,A

flapkbZ ty

flapkbZ dh cukbZ xbZ {kerk vkSj bLrseky ds chp dk varj fujarj O;kid cuk gqvk gSA lexzr%
ty dh miyCèkrk vkSj lrgh ty }kjk flafpr {ks= uss ?kV jgh izo`fRr dk izn’kZu fd;k gSA
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Hkw&ty dh miyC/krk Hkh de gks jgh gS vkSj mRrj&if’peh {ks= ds vusd fgLlksa dks igys gh
vfr 'kksf"kr ds :i esa fufnZ"V fd;k tk pqdk gS vkSj ns’k ds dqN vU; fgLls egRoiw.kZ {ks= ds
rgr vkrs gSaA Hkkjr ds vusd fgLlksa esa Hkw&ty dk vR;f/kd fu"d"kZ.k vkSj [kuu ls bl dherh
lalk/ku dh {kh.krk vkSj vi?kVu gks jgk gS] ftlls fd Hkkoh ihf<+;ka rkts ty ds lalk/kuksa dks
izkIr djus ls oafpr gks tk,axhA ;g lgh le; gS tcfd ty ds la;qDr iz;ksx dks c<+kok fn;k
tk, vkSj flapkbZ dh {kerk dks c<+kus ds fy, ugjksa ds csgrj izca/k vkSj rkykcksa ds iqu%LFkkiu
ij vkSj vf/kd /;ku fn, tkus dh vko’;drk gSA ;|fi ty laLFkku tSls fd ty iz;ksDrk
la?k vkSj Hkwty cktkjksa us bl ij feyh&tqyh izfrfØ;k fn[kkbZ gS] blls okafNr ifj.kke izkIr
gq, gSa vkSj ty ds n{krkiw.kZ izca/ku vkSj ty dh leku :i ls vkiwfrZ esa lgk;rk izkIr gqbZ
gSA lhekUr vkSj lalk/ku foghu fdlku tksfd V~;wcoSy izkS|ksfxdh esa fuos’k djus es avleFkZ gSa]
os Hkh bu laLFkkuksa ls ykHkkfUor gq, gSaA lexz fodkl dk mn~ns’; iwjk djrs gq,] ;g egRoiw.kZ
gS fd ty iz;ksx n{krk vkSj ty ds ,dleku forj.k ds fy, ty laLFkku cukus ij /;ku
fn;k tk,A ty dh dher ds fu/kkZj.k vkSj ÅtkZ ij uhfr;ksa dks iqu% la’kksf/kr djus dh vko’;drk
gS vkSj lhekUr rFkk NksVs fdlkuksa ds ykHk ds fy, u, ty laLFkkuks dh Hkh [kkst dh tkuh
pkfg,A fVdkÅ vkSj lexz fodkl izkIr djus ds fy,] flapkbZ {ks= esa vkiwfrZ vkSj ekax nksuksa {ks=ksa
esa vf/kd cy fn;k tkuk egRoiw.kZ gSA ty dks c<+kus] forj.k rFkk ty ds b"Vre iz;ksx ds
izfr tkx:drk ds fuekZ.k ds fy, fd, tkus okys iz;kl ty dh ekax vkSj vkiwfrZ dks ,dleku
ykus esa eq[; Hkwfedk fuHkk;saxs vkSj blls —f"k mRiknu ds fu/kkZfjr y{;ksa dks Hkh izkIr fd;k tk
ldsxkA

'kq"d&Hkwfe —f"k

'kq"d&Hkwfe —f"k dqy —f"k Hkwfe dk 60 izfr’kr gS vkSj bldh vis{kk—r fuEu mit gksrh gSA
'kq"d&Hkwfe ftyksa ¼30 izfr’kr ls de flafpr {ks= ds lkFk½ ds vkSlr fo’ys"k.k ls irk pyk fd
cktjk] eDdk vkSj Tokj dh mit esa vYidkfyd izo`fRr;ka] vf/kd flafpr ftyksa dh izo`fRr ds
vuqlkj gSa] ysfdu o`f) dh okf"kZd nj 'kq"d&Hkwfe ftyksa esa egRoiw.kZ :i ls de FkhA Qly dh
mit o"kkZ vkSj vknZ fnuksa dh la[;k ds izfr laosnu’khy FkhA rFkkfi ;g laosnu’khyrk eDdk ds
fy, de FkhA mit ds varjky ds fo’ys"k.k ls irk pyk fd nygu dh mit dks 0-7 Vu@gSDVj
rd c<+k;k tk ldrk gS] tcfd vuktksa dh mit dks 0-5& 2 Vu@gSDVj rd c<+k;k tk ldrk
gSA izkS|ksfxdh; e/;LFkrkvksa dk Qly dh mit vkSj [ksr ls gksus okyh vk; ij i;kZIr izHkko
gks ldrk gSA mnkgj.k ds fy, [ksr esa iks[kjksa dk iz;ksx flapkbZ djus vkSj dqavksa dks iqu% Hkjus
ds fy, fd;k tk ldrk gS vkSj blls pus vkSj dikl dh mit nqxuh gks ldrh gSA vkU/kz
izns’k ds [ksr Lrj vkadM+ksa dk iz;ksx djus okys lalk/kuksa vkSj Qly ;kstuk ds b"Vrehdj.k ls
irk pyk gS fd mUur izkS|ksfxdh ls] —f"k ls gksus okyh vk; NksVs [ksrksa ls 25 izfr’kr rd
vkSj e/;e [ksrksa ls 50 izfr’kr rd c<+ ldrh gSaA cM+s [ksr okafNr Lrj ds vuqlkj] 'kk;n lalkèkukas
dh miyC/krk ds dkj.k dk;Z dj jgs gSaA _.k dh miyC/krk vk; dks vkxs 25 izfr’kr vkSj c<+k
ldrh gS] ftlls fd vf/kd fuos’kksa vkSj lalk/kuksa dk iz;ksx fd;k tk ldrk gSA ns’k esa fdlkuksa
dks foRrh; iz.kkyh ls ckgj j[kus ds lkekU; izs{k.k ds foijhr] uewuk ftyksa esa yxHkx vk/ks ls
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Hkh vf/kd fdlkuksa dh vukSipkfjd Lkzksrksa ls _.k izkIr djus ds vykok laLFkkxr _.k rd Hkh
igqap FkhA fdlku nks fLFkfr okyh tksf[ke izcaèk dk;Zuhfr dk vuqlj.k djrs gSaA igyh fLFkfr
esa] vR;f/kd d"V ds o"kksaZ esa —"kdksa ds ?kjksa esa oL=ksa] ;k=k vkSj R;ksgkjksa ij O;; de fd;k tkrk
gS mlds ckn i’kq/ku dh fcØh dh tkrh gSA bu ifj.kkeksa us ;g iznf’kZr fd;k gS fd lalkèku
mUeq[k izkS|ksfxdh ds izlkj] _.k izkIr djus dh lqfo/kk vkSj tksf[ke izca/k ds] ns’k esa 'kq"d&Hkwfe
—f"k ds fodkl dks c<+kok nsus ds fy, nwjxkeh izHkko gksaxsA

—f"k ewY; J`a[kykvksa dks c<+kok

—f"k cktkj lq/kkjksa dk y{; vkiwfrZ Jà[kykvksa ds lkFk ewY; ds l`tu vkSj forj.k ds fy,
ubZ&ubZ [kkstksa dks c<+kok nsuk gSA bl izfØ;k esa vkiwfrZ Jà[kyk,a NksVh gksrh tk jgh gSaaa D;ksafd
mu e/;orhZ mik;ksa dks gVk fn;k x;k gS ftudk ewY;o/kZu esa dksbZ ;ksxnku ugha gSA blfy,
;s ubZ [kkstsa ykxr esa deh ykrh gSa] mRiknu dks [kir ds lkFk tksM+rh gSa vkSj lexz n{krk
dks lq/kkjrh gSaA bl izfØ;k esa] dqN vl{ke Jà[kykvksa vkSj izfØ;kvksa dks csgrj izfØ;kvksa ls
izfrLFkkfir fd;k tk jgk gSA uohu O;kikj ekWMyksa dh O;ogk;Zrk ds fy, rhu phtsa egRoiw.kZ
gSa%& d½ cktkj lwpuk fdlkuksa dh vksj Hksth tkrh gSa [k½ fdlkuksa dh viuk fgLlk c<+kus ds
fy, Hkkxhnkjksa ds :i esa iwath fuos’k djus dh bPNk vkSj x½ i;kZIr laLFkkxr vkSj izkS|ksfxdh;
lg;ksx ds lkFk vPNk O;kikj ekWMyA ,d egRoiw.kZ dk;Z mu NksVh tksr èkkjdksa dh lsok djuk
gS tksfd vc —f"k Hkwfe dk 40 izfr’kr ls Hkh vf/kd fgLlk gSA ,sls dqN mnkgj.k gSa tksfd NksVs
/kkjdksa dks 'kkfey djus dh laHkkouk dk lq>ko nsrs gSaA ,d O;kogkfjd O;kikj ekWMy] Lrj dks
c<+kus] foRrh; fLFkjrk vkSj vkfFkZd n{krk dh vko’;drkvksa dks iwjk djrk gSA

mPp ewY; ds cktkjksa esa NksVs fdlkuksa dh izfrHkkfxrk ds fy, bu fLFkfr;ksa dh nks ekeyksa
esa tkap dh xbZA igyk] gfj;k.kk esa cschdkWuZ rFkk nwljk egkjk"Vª esa vaxwj FkkA nksuksa ekeyksa ds
v/;;uksa us ;g iznf’kZr fd;k fd NksVs fdlku mPp ewY; ds cktkjksa esa Hkkx ys ldrs gSaA cschdkWuZ
dk mRiknu djus okys xkao esa] NksVs fdlkuksa us vius {ks= ds 70&80 izfr’kr {ks= ij cschdkWuZ
dh jksikbZ dh tksfd mR—"V mRikn gS vkSj Jel?ku gSA ,d=hdj.k xzke Lrj ij fd;k tkrk
gSA gYdh iSfdax ds }kjk fu/kkuh vk;q dks c<+k;k tk ldrk gS vkSj blds fy, cgqr vfèkd fuos’k
dh vko’;drk ugha gSA vaxwjksa ds ekeys esa vk/ks ls Hkh vf/kd {ks= NksVs fdlkuksa }kjk ?ksjk x;k
gSA ;s xgu tkudkjh okyh Qlysa gSa vkSj fdlku vuqla/kku vkSj fodkl ,tsafl;ksa ds laidZ esa
gSaA ,d=hdj.k rhu Lrjksa ij fd;k tkrk gSA igyk] vukSipkfjd fdlku lewg mit dks ,df=r
dj egkxzsi & jkT; Lrj ij Qly dks c<+kok nsus ds fy, cuk;k x;k laxBu & dks vkiwfrZ
djrs gSaA fQj egkxzsi bu lewgksa ls bUgsa ,df=r dj budk fu;kZr djrs gSaA rhljs izdkj dk
,d=hdj.k cM+s futh izpkydksa }kjk fd;k tkrk gS tksfd fdlkuks als lh/ks [kjhnrs gSaA Fkksd cktkjksa
esa [kqys cktkj ds ysu&nsu ds Hkh mnkgj.k gSaA ysu&nsu dh ekStwnk lajpuk esa 38 izfr’kr futh
izpkydksa }kjk] 19 izfr’kr egkxzsi }kjk vkSj 42 izfr’kr ?kjsyw Fkksd cktkjksa }kjk gSA ;s lHkh
O;oLFkk,a okafNr Lrj rd ,d=hdj.k djrh gSa vkSj bu mRiknksa dh fu;kZr ds fy, Hkh xq.koRrk
dks lqfuf’pr djrh gSaA dqN mPp ewY; ds Qwyksa ds Hkh mnkgj.k Fks tgka cgqr vf/kd ek=k esa
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,d=hdj.k dh vko’;drk ugha FkhA bu ekeyksa esa] lcls vf/kd egRoiw.kZ ;g gS fd fdlku mu
mRiknksa dh igpku djrs gSa tks mUgsa i;kZIr vk; nsrs gSa vkSj ftlesa mUgsa rduhdh vkSj mlls
tqM+h lwpuk izkIr gks ldrh gSA blds vfrfjDr mUgsa laLFkkxr _.k Hkh izkIr gksuk pkfg, ftlls
fd fdlku i;kZIr vkiwfrZ dks lqfuf’pr dj ldsa ftlds fy, xq.koRrk ekudksa dh vko’;drk
FkhA xfr’khy rduhdh ds iz;ksx ls fdlkuksa dks cktkj lwpuk lfgr vU; lwpukvksa dks izkIr djuk
ljy gks x;k gSA

lkj :i esa

xzkeh.k&’kgjh vk; esa vlekurk dks de djus] vk; fofo/khdj.k ds fy, —f"k brj {ks= dh
o`f)] egaxkbZ ij fu;a=.k vkSj xzkeh.k xjhch dks nwj djus ds fy, —f"k fodkl dks rsth ls c<+kuk
vko’;d gSA —f"k lqiqnZxh iz.kkyh dks etcwr djus vkSj fodkl ykHkksa ds forj.k dks lq/kkjus ds
fy, bl fn’kk esa izkS|ksfxdh; e/;LFkrkvksa ds lkFk leqfpr laLFkkxr uo&izorZuksa ds fy, ladsfUnzr
iz;kl fd, tkus dh vko’;drk gSA ;g Ård lao/kZu ekeys ds v/;;u ls Li"V Fkk tgka bldks
O;kid :i ls viukus vkSj blds c`gn izHkkoksa ds fy, _.k izkIr djuk vfuok;Z FkkA NksVs fdlkuksa
ds fodkl ij fo’ks"k /;ku fn, tkus dh vko’;drk gS D;ksfd —f"k mudh ?kjsyw vk; esa ;ksxnku
nsrh gS vkSj os viuh vkthfodk ds fy, etnwjh ls gksus okyh vk; vkSj lsok {ks= ij Hkh fuHkZj
gSaA ;g ck<+ vkSj lw[kk izHkkfor {ks=ksa dh tksf[ke izca/k [ksrh ds fy, vf/kd izlkafxd gSA mPp
ewY; dh ftUlksa ds cktkj esa NksVs fdlkuksa dh izfrHkkfxrk] izkS|ksfxdh rd mudh csgrj igqap
vkSj lkewfgd dk;ksZa vkSj cM+s laxfBr O;olkf;;ksa ds ek/;e ls ,d=hdj.k ls laHko gSA ;s fuos’kksa
dh lqiqnZxh] lwpuk izokg vkSj foi.ku n{krk esa lq/kkj ds lkFk feydj lexz fodkl dks c<+kok
nsxkA gky gh dh vof/k esa mPp —f"k fodkl okys jkT;ksa esa bu dkjdksa ds egRo dks le>k
x;k gSA izkS|ksfxfd;ksa] lL; fof/k;ksa] foi.ku vkSj izlaLdj.k esa c<+rh gqbZ —f=erkvksa dks ns[krs
gq, ekuo iwath fodkl dk eqn~nk vkSj Hkh egRoiw.kZ gks x;k gSA
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Executive Summary

Economic reforms initiated in India during the 1990s have put the Indian economy on a path of dynamic
growth and structural transformation. However, growth of the agricultural sector, especially during
recent times, has been substantially lower than the growth of non-agricultural sector and in fact, the gap
between the two has widened. More worryingly, growth has failed to pick up in the least-developed
states of the country, with the result that gap in performance between the rich and poor states widened
dramatically during the previous decade. In order to accelerate and sustain agricultural growth, ecological
foundations (land, water, genetic resources, etc.) should be strengthened and higher investment from
both public and private sources should be encouraged. Also, necessary reforms to ensure participation
of disadvantaged regions and groups in the growth process should be intensified. Since technological
innovations will continue to be the most important source of agricultural growth, they need to be
supported by appropriate organizational and institutional measures to make a real impact in the
productivity growth. Apart from policies and investment levels, institutional mechanisms, responsible
for services delivery to farmers, play a far greater role in promoting inclusiveness in agriculture. This
study has examined these concerns to provide policy and institutional options for inclusive agricultural
growth. The study has specifically examined the pattern of agricultural growth in India, with focus on
disadvantaged areas and small farmers’ access to technology and markets for their inclusiveness. The
study has also identified the key areas for interventions for increasing access of small farmers to
technology and markets. Specific research areas under this study are (a) growth and investment in
agriculture, (b) agrarian change and small farmers, (c) markets for high-value commodities, (d) equity
issues in water use and technology, and (e) rainfed agriculture.

Agricultural Growth

The current agricultural growth rate of more than three percent is not disappointing but this should
be seen in terms of economic viability of small farmers and incidence of high rural poverty in some
parts of the country. For example, small farmers occupy 60-80 percent of the land in the eastern region
and the incidence of poverty ranges from 28 to 46 percent in this region. Therefore, agriculture sector
must grow to increase farm income and reduce rural poverty. The experience of East Asian countries
shows that a higher growth can be realized in smallholder agriculture if there could be rapid transfer of
people from agriculture to industrial or rural non-farm sector. In India, when employment elasticity is
low in agriculture, the growth of non-farm sector becomes vital and this again depends on agricultural
growth and rural infrastructural development.

There are three major growth trends in Indian agriculture. The first trend relates to higher growth
rates of coarse cereals, particularly maize, oilseeds and cotton in recent period. The growth in maize
and cotton is primarily technology-driven. In oilseeds, area expansion, price incentive and better seed
varieties are responsible for yield growth. The second major welcome trend is impressive agricultural
growth in some states like Gujarat where institutional reforms to expand irrigation and transfer of
technology are the major contributing factors. The third major trend is the rapid growth in high-value
commodities like fruits, vegetables, livestock and fisheries. Price incentives mainly because of rising
demand and strong market linkages have prompted farmers to diversify towards these commodities.
This has been accompanied by supply-side factors like improved availability of seed and other planting
materials. The evidence indicates that these sectors will continue to grow faster and, therefore, will
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compete for area with foodgrains. Thus, there is a need of raising productivity of foodgrains so as to
release area for high-value commodities, and this will require better technologies and input delivery
systems in disadvantaged regions like eastern India.

The district-level analysis has shown that there are a large number of districts with limited irrigation
where agricultural growth is rather slow. These districts constitute more than 40% of the agricultural
area in the country, and therefore their contribution to the total output is substantial despite neglect of
these regions through apparent policy decisions which have consistently favoured irrigated areas leading
to higher growth in major foodgrains like rice and wheat. The slow-growth districts have huge untapped
potential and they could be the source of future output growth in agriculture. Priorities should be
accorded to promotion of adequate investment in infrastructures, markets, agro-processing and scientific
knowledge dissemination in these regions.

The marginal and small farmers are in a disadvantaged position in having access to several inputs
and markets. There are developmental programmes and schemes implemented for improving the
socio-economic status of marginal and small farmers. The developmental programmes also have
specific focus on socially-disadvantaged groups like SC and ST farmers. A better governance of
these schemes will enable the marginal and small farmers to have access to technology, inputs and
other services. The magnitude of input subsidies has increased over time and hence there is perceived
slackening of productive expenditure on agricultural sector. The distinction should be drawn between
subsidy as an economic instrument and subsidy as a cultural practice. The recent trend shows an
upward movement in both value of input subsidies and public investment. Thus, the government’s
attempts towards maintaining subsidies at a higher level as well as raising the level of investment in
the sector may not go well in the long-run. There is a need of promoting cost-effectiveness and
financial health of some of the services like irrigation levy. This will help in saving some of the
resources for long-term investment and would go a long way in improving productive capacity of
Indian agriculture.

Investment in Agriculture

Public investment in agriculture supported by more than proportionate growth in the private
investment has been the major source of agricultural growth in India. Decadal trends in real gross
capital formation in agriculture in the 1980s showed a marginal decline mainly because of the negative
growth in public investment. This decline was arrested through impressive growth in private investment
(4.11% per annum) during the 1990s. In the previous decade, the public investment rose sharply (15.80%),
and private investment grew at 4.8 percent, thereby registering an impressive growth of 7.1 percent in
the total investment. Despite this robust growth in recent years, the share of agriculture has remained
around 7 percent in the total investment.

The changing sectoral shares within agricultural investments still show prominence of crops and
livestock sectors, with a rising share of fisheries sector (13%), indicating the diversification of agricultural
investment portfolio in recent years. Investments in the fisheries sector are predominantly from the
private sector. In contrast, investments in the forestry sector continue to remain meager and stagnant
(2%), and are mostly propped up by the public sector owing to its ownership pattern. The investment
priorities in agricultural sector have been centered on infrastructure creation, irrigation and flood control,
and rural development. Across regions, southern and western states have accounted for two-thirds of
the total state investment, while hilly and north-eastern regions could get less than 10 percent of the
state investments.
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The private sector investment in agriculture has been from the corporate bodies and farm households.
An analysis of the decennial All India Debt and Investment Survey data regarding the composition of
farm household investment in agriculture shows that investment in farm machinery, transport, equipment
and minor irrigation constituted 70 percent of the total farm business investment by rural households in
2002-03. Investment in land improvement, which was significant during the 1980s and 1990s (15%),
declined to 6 percent in 2002-03. The other capital expenditure, which largely includes livestock, has
also been gaining importance with time. These changing priorities of rural households seem to be
compatible with the need for more intensive use of land resources and commercialized agriculture. But
this encouraging trend in the private investment has been accompanied by a progressive fall in the
proportion of farm business investment in the total household investment to 22 percent in 2002-03
from 35 percent in 1981-82. The private investment in agriculture is considered to be largely dependent
on several enabling factors such as public sector investments, especially in infrastructure, terms of
trade and availability of investible funds with farmers. Total direct institutional credit to agriculture by
all institutional sources has shown impressive growth rates, especially during the previous decade. The
term-credit, which facilitates investment in agriculture, constitutes a sizeable proportion of private
capital formation. The proportion, which was one-third during the 1970s, doubled during the 1980s.
After a temporary decline in the share to 45 percent in the 1990s, it has risen to 75 percent of the private
investment in agriculture after 2003-04.

Agriculture and Small Farmers’ Livelihood

The average net value of productivity per acre has been found Rs 21,446 in the irrigated regions, Rs
14,032 in the flood-affected region and Rs 8,641 in the drought-prone region in the northern and central
India. The total household income ranges from Rs 25,483/ha in the drought-prone region to Rs 87,000/
ha in the irrigated regions. The other important sources of income are wages, earnings from agriculture,
and services. The contribution of agriculture to household income is found to be 50-70 percent, it is
even less in the case of marginal and small farmers and just adequate to sustain above the poverty line
in the irrigated regions. The majority of small farmers will have to live below the poverty line if they
continue to depend only on agriculture as their source of livelihood. A few farmers reported taking up
non-agricultural activities to supplement their income. A number of factors refrain the farmers from
starting non-agricultural enterprises. Lack of technical knowledge is the most important constraint,
followed by lack of capital, lack of local demand and social and cultural inhibitions.

The respondents identified a number of problems posed by the small size of their landholdings, e.g.
insufficient production for survival, lack of resources to purchase inputs and investment, inability to
adopt advanced agricultural practices, lack of marketable surplus, problems in obtaining credit and
insufficient land for crop diversification. Institutional credit is not reaching the marginal and small
farmers to the required extent. Access to credit by commercial banks remains limited and suffers from
a number of problems like procedural hassles and delays. Cooperative credit structure was found to be
weak in most of the districts except those dominated by the large farmers.

The condition of farmers is worse in the drought-prone and flood-prone regions. The productivity
levels are lower in these regions than in irrigated plains. The vagaries of monsoon and floods cause
damage to crops and cattle, make agriculture risk-prone and inhibit investments in irrigation and other
infrastructure. Hardly any government support is available to these farmers to mitigate their problems.
In short, the study shows that the marginal and small holdings are economically non-viable to provide
sustenance to a farm family. As a result most of them live below the poverty line. This raises issues for
long-term sustainability of small-scale farming. In the long-run, the solution to the problem of small-
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scale farmers lies in shifting of agricultural workers to non-agricultural sector, as has happened in the
developed and some developing countries. Evolution of short- and medium-term measures is required
to increase agricultural productivity and generate non-agricultural sources of employment in the rural
areas. It will require launching of major programmes for skill development, institutional credit and
technological support to the rural youth in starting non-agricultural enterprises.

Innovation System and Impacts: Biotechnology

Since much of the hope for increase in agricultural productivity is pinned on technological
innovations, it is imperative to strengthen the innovation system. The first and foremost requirement
for this is enhancement of public investment for agricultural R&D. The annual growth in the
public investment has slowed down from close to 6 percent in 1990s to 3 percent in the previous
decade. The investment intensity, i.e. public investment as a percentage of agricultural gross
domestic product (AgGDP), is nearly 0.6 percent for research and nearly 0.2 percent for extension.
This is far less not only in terms of the investments being made by other countries, including
China and Brazil, but is much lower also considering the increase in capital-intensity of R&D. The
private investment though growing, still remains at the periphery in terms of its overall share
(15%) in the total R&D investment.

In innovation systems, biotechnology, particularly agricultural biotechnology has emerged as a
promising sector. There has been a rapid growth in biotechnological research and turnover of biotech
firms has grown three-fold during the previous decade. Most of this turnover is concentrated in
pharmaceuticals, and agri-biotech commands only 14 percent of the total turnover. Within agriculture,
tissue culture industry for multiplication of planting material is expanding rapidly and forms 28 percent
of the total firms in agriculture, as against 19 percent of seed companies and 13 percent of those dealing
with transgenics. The analysis of firm-level data further reveals that private companies invest 12-16
percent of their turnover on R&D. The tissue culture sector was further taken for impact analysis, as
this is being widely practised for many crops, viz. fruits, flowers, vegetables and forestry. These firms
have linkages with public and private R&D organizations for planting material, manpower training,
hardening of plantlets, distribution, etc. This technology is being applied more for flowers, potato, and
banana crops. Since most of the turnover comes from banana, this crop was taken up for farm-level
impacts. The analysis has shown that the cost of planting material has increased by four-times and the
total cost of cultivation has increased by 50 percent. Banana yield has also increased by nearly 50
percent over that obtained by the sucker users. In addition, farmers got price premium also because of
uniformity in fruit size and other quality traits. Thus, tissue culture technology has provided significant
economic benefits to the banana growers. The only constraint is its high cost of adoption, which has
limited it to medium and large farmers. Therefore, there is need to increase not only awareness about
the technology among farmers, but also their access to institutional credit for realizing wide-scale
adoption and benefits.

Since the scope of application of tissue culture technology is enormous, there is a need to attract
more private investment in this sector and foster partnerships with the public sector, for which an
institutional mechanism for cost and benefit sharing in the domain of intellectual property rights is
evolving. In the new IPR framework, benefits are shared with the innovator, whilst protecting the rights
of farmers and local communities. Although the institutional mechanism is in place, the actors are
learning its use to realize objectives. The bottomline is determined by the cost-effectiveness and the
credibility of IPR mechanisms and capacity of the participating institutions.
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Natural Resources and Environment

Sustainable use of natural resources, enhancement of ecosystem management like reduction in green
house gases, building resilience to climate change, etc. are essential for long-lasting agricultural growth.
These sustainability issues are more serious in the fragile and rainfed regions and, therefore, are very
important for inclusive agricultural growth. Technological options promoting conservation and efficient
use of natural resources and institutional reforms to improve incentives for adoption of environment-
friendly farm practices can contribute to sustainable production systems. Institutional reforms should also
promote incentives for cooperative solutions for common property resources. These solutions should be
based on collective learning and involve low transaction cost for their implementation. It is found that
good governance, clarity of objectives, appropriate scale (size and scope), compliance with rules, and use
powers are also positively associated with the performance. The management expertise and adaptability
to local conditions also affect the distribution of benefits, especially across the rural poor.

There is an increasing awareness about ecosystem, environmental management and vulnerability
of Indian agriculture to climate change. Ecosystem management and farm income are adversely affected
by erratic and extreme weather events, which are found to be of higher magnitude in the semi-arid
regions. These regions have become more vulnerable to climate change because of their greater exposure
and sensitivity to climate change, especially temperature and rainfall, and the limited adaptive capacity
of the farmers. The expected loss in productivity and income may reach 10 percent level. Therefore,
building resilience of agriculture through appropriate technological and policy interventions, risk
management and information dissemination system should be accorded high priority.

Irrigation Water

The gap between irrigation potential created and utilized continues to remain wide. Overall, the
availability of water and area irrigated by surface water have shown a declining trend. Groundwater
availability is declining and many parts of the north-western region have already been designated as
over-exploited and some other parts of the country have come under critical zone. The excessive
extraction and mining of groundwater are leading to depletion and degradation of this precious resource
in many parts of country, which may deprive the future generation from access to fresh water resources.
It is high time to promote conjunctive use of water and give far more attention to better management of
canals and rehabilitation of tanks so as to enhance the irrigation potential. Water institutions like water
users associations and ground water market have although shown mixed responses, these have more
often produced desired results and helped in efficient water governance and equitable supply of water.
Marginal and resource-poor farmers who are unable to make investments in tubewell technology, are
benefited from these institutions. While aiming for inclusive growth, it is important to focus on building
water institutions for better water-use efficiency, and more equitable distribution of water. Policies on
water pricing and energy needs a revisit and also new water institutions need exploration for improving
the access of marginal and small farmers. In order to achieve sustainable and inclusive growth, it is
important to pay more emphasis on both supply and demand fronts in irrigation sector. Efforts on water
augmentation, distribution, and awareness generation on optimal use of water will be the key to bring
in water supply and demand match and achieving the target set for agricultural production.

Dryland Agriculture

Dryland agriculture covers more than 60 percent of the agricultural land in India and provides
comparatively low yields. The aggregate analysis of the dryland districts (with less than 30% irrigated
area) has revealed that temporal trends in the yield of bajra, maize and sorghum are similar to those in
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more irrigated districts, but the annual rate of increase is significantly lower in the dryland districts.
The crop yields are sensitive to rainfall and number of wet days. The sensitivity is, however, less for
maize. The analysis of yield gap has shown that yields of pulses can be increased by 0.7 tonne/ha,
whereas cereal yields can be raised by 0.5-2 tonne/ha. The technological intervention can have a
substantial impact on crop yields and farm income. For example, the use of farm pond to provide
irrigation and recharge wells, can double the yields of chickpea and cotton. The optimization of crop
plan and resources using farm-level data from Andhra Pradesh has revealed that improved technology
can increase farm income up to 25 percent on small farms and up to 50 percent on medium farms. Large
farms are operating close to the desired level, perhaps because of better availability of resources. Access
to credit can further increase the income by 25 percent, enabling to use more inputs and resources.
Contrary to general observation of financial exclusion of farmers in the country, nearly half of the
farmers in the sample districts are having access to institutional credit, besides getting credit from
informal sources. The farmers follow a two-stage risk management strategy. First, farm household
reduce expenditure on clothes, travel and festivals. Second, they sell their livestock in the year of high
distress. These results thus show that dissemination of resource-oriented technology, access to credit
and risk management will be crucial in promoting development of dryland agriculture in the country in
the long-run.

Promotion of Agricultural Value Chains

Agricultural market reforms are directed towards promoting innovations for the creation and
distribution of value along the supply chains. In the process, supply chains are getting shorter by the
elimination of those intermediaries which do not add any value. Therefore, these innovations reduce
the cost, link production with consumption and improve the overall efficiency. In the process, some of
the inefficient chains and processes are being replaced by better ones. For the viability of innovative
business models, three things are important: (a) market information flows backward to the farmers, (b)
desirability of having farmers as partners in venture capital for increasing their share, and (c) good
business model with adequate institutional and technological support. One of the important concerns is
to provide benefit to smallholders who now occupy more than 40 percent of the agricultural land in the
country. There are a few examples which suggest the possibility of inclusion of smallholders. A viable
business model should meet the requirements of amenable to scaling up, financial sustainability and
better economic efficiency.

These conditions for participation of small farmers in high-value markets were examined in two
case studies. First was on baby corn in Haryana and the second was on grapes in Maharashtra. Both the
case studies have shown that small farmers can participate in high-value markets. In the baby corn
village, small farmers plant 70-80 percent of their area with baby corn which is a niche product and
labour-intensive in nature. The aggregation is done at the village level. Its shelf-value can be increased
through light packaging and it does not need much investment. In the case of grapes, more than half of
the area is occupied by small farmers. It is a knowledge-intensive crops and farmers are in touch with
R&D agencies. The aggregation is done at three levels. First, informal farmers groups collect produce
and supply to Mahagrapes—an organization at state-level to promote the crop. Mahagrapes, in turn
collects from these groups and export most of its products. The third type of aggregation is done by
large private operators who directly procure from the farmers. There are examples of open market
transactions in the wholesale markets. The present composition of transaction is 38 percent by private
operators, 19 percent by Mahagrapes and 42 percent in domestic wholesale markets. All these
arrangements achieve desirable level of aggregation and ensure quality of the products even for exports.
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There are some examples from high-value flowers where a high degree of aggregation is not even
needed. In these cases, what is more important is that farmers identify the products which provide them
adequate income and have access to technology and associated information. In addition, there should
be access to institutional credit so that farmers can ensure adequate supply which is required for quality
standards. The use of mobile phone technology has increased farmers’ access to information, including
market information.

Summing Up

Acceleration of agricultural growth is necessary to reduce rural-urban income disparity, enable the
growth of non-farm sector for income diversification, control inflation, and alleviate rural poverty.
Concerted efforts in this direction should entail technological interventions combined with appropriate
institutional innovations to strengthen the farm delivery system and improve the distribution of growth
benefits. This was evident from the case study of tissue culture where access to credit was essential for
its wider adoption and larger impacts. Development of small farmers needs special attention as agriculture
contributes part of their household income and they also depend on wage earnings and service sector
for their livelihood. This is more so in risk-prone agriculture of flood- and drought-affected areas.
Participation of small farmers in high-value commodity markets is possible with better access to
technology and aggregation through collective actions or large organized traders. These coupled with
improvement in the delivery of inputs, information flow and marketing efficiency will promote the
inclusive growth. Importance of these factors has been found in the states with high agricultural growth
in the recent period. The issue of human capital development is also important to grapple with the
increasing sophistication of technologies, farm practices, marketing and processing.
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Part-II: Technical Details

1. Introduction

Indian agriculture is facing unprecedented challenges. Tremendous efforts are made by the
government to achieve the target growth rate of 4 percent on a sustainable basis. This target has to be
realized in the context of a number of traditional and new constraints to growth. The traditional sources
of growth, particularly land and water resources, are under severe pressure and there is a need for
assessing their current status and solutions for their equitable and efficient use. Technology has been
another important mover of agricultural growth and this source is now subjected to various regulations,
originating from international trade and biodiversity agreements. It is feared that flow of knowledge
and technology in the new regulatory environment may slow down and changes in costs have implications
for access of small farmers. Information is needed on possible ways to improve technology flow to
farmers and keep cost of technology within the reach of small farmers.

Inclusive growth in the wake of high growth in some sectors of agriculture and economy in general
has become another major development issue and therefore, has been accorded high priority in the XI
Plan. In the context of agriculture, inclusive growth must entail (a) growth in all sectors of agriculture
to meet the changing demand for food and other commodities, (b) reduction in inter-regional disparity
in agricultural productivity and income, and (c) participation of disadvantageous groups like small
farmers and women in the growth process. Concerns are raised about income level and economic
viability of small farmers and inequitable distribution of the benefits of market-driven growth. How
these concerns of inequitable growth can be addressed and what are the mechanisms for inclusion of
disadvantageous sections of farming community? Information is also needed on how resource-poor
farmers, particularly in harsh production environment, are going to adapt to negative impacts of climate
change.

Rationale

Evolving a strategy to address these challenges is a very complex task. This needs an in-depth
analysis of current growth trends, major driving forces and their implications, and evaluations of
possible alternatives or interventions for inclusiveness. The analysis first should assess relative role
of policy, institutions and technology in the context of inclusive agricultural growth. Although
technology will continue to be the main source of growth and can help reduce inter-regional disparities,
its role in the context of inclusive growth should be examined. Perhaps the issues like cost of
technology in IPR regime and access of resource-poor farmers may be more important. Institutional
issues dealing with participation of small producers in high-value market, improving access to credit,
mechanisms to manage vulnerability to adverse events like droughts, floods, etc. could play a far
greater role in promoting inclusiveness. Similarly, public policies relating to investment, income
transfer, and safety-nets could be much more important. Reforms in governance to reach the unreached
and improve the efficiency of public delivery system deserve an in-depth analysis for making them
pro-poor. In these efforts how farmers and other stakeholders could be involved so that there are
timely and effective interventions. The proposal identifies the key areas for interventions and spells
out their implementation strategies.
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2. Overall Sub-project Objectives

The overall objective of this proposal is to provide policy and institutional options for inclusive
agricultural growth. Efforts were made to suggest ways to harmonize these interventions with improved
knowledge and technologies which continue to be the main source of agricultural growth. The following
are specific objectives of this study:

● Study agricultural growth patterns with a focus on exclusion or slow growth regions, sub-sectors
of agriculture

● Review government policies for inclusive agricultural growth and associated investment patterns
during successive Five Year Plans

● Identify factors associated with differential growth, especially incentives, improved technology,
and institutional change (market, credit, agrarian structure, etc.)

● Develop capacity for policy research in the area of inclusive growth by conducting hands-on training
programs

● Disseminate research outputs to research managers, policy makers and other stakeholders

3. Sub-project Technical Profile

Indicated in the main report

4. Baseline Analysis

Not applicable

5. Research Achievements with Summary : Enclosed sub-project wise
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Growth and Investment in Agriculture

R S Deshpande, K Elumalai and G B Lokesh

Introduction

Indian agriculture has made a significant progress since the introduction of green revolution
technology in the country during 1960s. It helped in increasing food production and achieving food
security at the national level. But, several studies have shown that the new technology created disparities
across the geographical areas and different sections of the farming community. Although attempts were
made to ameliorate the situation during 1980s and 1990s, the inclusiveness in the agricultural growth
still remains a challenge. Public investment and input subsidies are the important policy instruments
for promoting growth in the sector. While the amount of input subsidies has increased, public investment
in agriculture has declined considerably over time. The stifling effect of ever-rising input subsidies on
public investment and the associated negative externalities is being debated since long. Although, the
Government of India has recently initiated some measures to rationalize agricultural subsidies, the
flow of subsidies is determined largely by the agrarian conditions. It is also essential to understand
whether the subsidies actually reach the intended beneficiaries and regions. In this regard, the role of
local institutions like Grama Panchayats is significant in better targeting, distribution and management.
Under this background, the present study focuses on the following objectives:

● To examine the trends in agricultural growth across sates and the underlying reasons for differential growth

● To examine the trends in public investments in rural infrastructure, their inter-relationships and
trade-offs with input subsidies and impact on agricultural production

● To review the government policies, coordination and actions of different ministries/departments
regarding allocation and rationalization of input subsidies, and

● To examine the role of local institutions in rationalisation of subsidies and its implications on
resource-use efficiency

Data Sources and Methodology

The study has used both primary and secondary data sources. The primary data were collected from
the sample farmers in Karnataka and Tamil Nadu, and the secondary data compiled from various
published sources. Data on area, production and yield were collected from the Directorate of Economics
and Statistics (DES), Ministry of Agriculture, Government of India. These were compiled for about 50
crops cultivated in 17 major states of India from 1968-69 to 2009-10. It estimates for the year 2009-10
were not available, the previous year estimates were used. Data on farm-size groups were compiled
from different rounds of Agricultural Census. To analyse the performance of agriculture at the district
level, the data sets provided by Bhalla and Singh (2001) and Chand et al. (2009) were used. Although
these two data sets are not strictly comparable, they do provide an idea about the performance of
districts over a long period of time. Using these data, we have chalked out district level agricultural
development typologies using two indicators, viz. agricultural productivity and natural resource
endowment. To analyse growth performance of crop sector, the value of output of about 50 crops was
compiled from the Central Statistics Office, Government of India.
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A field survey was undertaken in the states of Karnataka and Tamil Nadu to examine rationalization
of input subsidies from farmers’ perspective during 2009-10. It was conducted in four districts, viz.
Raichur and Mandya of Karnataka and Dharmapuri and Thanjavur of Tamil Nadu, representing a
backward and a forward district, respectively in each state. A sample of 220 farm households, 110 in
each state was selected randomly to understand the input-use pattern, access to input subsides and
perceptions about input subsidies. To understand the role of local institutions particularly Grama
Panchayats (GPs) in agricultural development, the focus group discussions (FGDs) were conducted
with the members of GPs.

Main Findings

Trends in Agricultural Growth

Growth Performance of Crop Sector

The cropping pattern in India has undergone significant changes over time. Between triennium
ending (TE) 1970-71 and TE 2009-10, the area under food grains in gross cropped area (GCA) has
declined by 12.54 percent, mainly due to fall in area under coarse cereals by 14.08 percent. On the other
hand, area under total oilseeds has increased from 9.9 percent to 13.7 percent. This rise in area was not
reflective of general rise in area across all oilseed crops, but seemed to be limited only to rapeseed &
mustard, sunflower and soybean. In terms of share of crop/crop groups in the total value of output,
cereals accounted for the largest share, followed by fruits and vegetables, oilseeds, sugars and fibres.
While the contribution of cereals declined marginally from 35.02 percent in TE 1970-71 to 31.24
percent in TE 2007-08, the share of fruits and vegetables increased considerably from 15.88 percent to
24.27 percent. The change in share was largely determined by commodity price, which has risen
comparatively more for fruits and vegetables than for cereals during the recent decade (Chand et al.,
2011).

The Government of India has been envisaging an annual growth rate of 4 percent in the agriculture
and allied sectors since the 9th Five-Year Plan (1996-97 to 2001-02). Since the crop sector constitutes
more than three-fourths of the total output, its growth performance assumes considerable importance in
achieving this target. However, the long-term growth rate (during 1968-69 to 2009-10) shows that only
crops like rapeseed & mustard, and potato have registered the production growth of more than 4.0
percent per year (Table 1). Other crops that showed respectable growth in production were wheat,
cotton, coconut, sugarcane and rice. The growth in foodgrain production was 2.22 percent, which was
only a little higher than the annual population growth of 1.64 percent as per Census 2011. This implies
that production of foodgrains will have to be enhanced to achieve long-term food security in the country.
It is also discernible from the long-term growth that area shifts are taking place from coarse cereals and
pulses to high-value crops like sugarcane, potato and more remunerative crops like oilseeds and fibres.
Policy interventions are required to encourage production of pulses and coarse cereals in the country.
Also, crop productivity will have to be improved through better management of soil and water, profitable
crop rotation, innovative marketing and investment in farm education and rural infrastructure.

The analysis of value of output of 50 crops compiled from the CSO has revealed that during 1984-
85 to 2007-08, the coarse cereals (jowar, ragi, barley), small millets and other cereals, pulses (gram,
arhar, masoor, moong, urad, horse gram), oilseeds (groundnut, sesamum, niger seed, safflower and
linseed) and other crops (tapioca, tobacco, sannhemp, jute and mesta) have fallen under low growth
categories (< 1.9%). These crops are the slow growth crops and lacked significant technological
advancements over time (Table 2). Despite groundnut having improved varieties, the output performance
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has not been very impressive because it is mostly cultivated in the un-irrigated and marginal lands. The
other slow growth crops are also cultivated under the similar conditions. Foodgrains like paddy, wheat,
maize and bajra have fallen in the medium growth category (2.0-3.9%). The ‘other’ crops which registered
medium growth rates were mostly in commercial crops. Interestingly, some horticultural and vegetable
crops could achieve found a place in the high growth category (> 4.0%). Oilseeds like sunflower, castor
and soybean have also registered high growth in output.

It is not only the growth in crop output per se is important, but is also the contribution of such crops
falling in different growth categories to total output. It was observed that 15 crops falling in the medium
growth category contributed over three-fourths of the total output (Figure 1). Ironically, the high growth
crops, numbering 14 accounted for only 12.2 percent of the total output. The slow growth crops
constituting 42 percent of total number of crops, contributed 11.2 percent only. There is enormous
scope to increase the output level of these slow growth crops through appropriate policy and institutional
mechanisms. The evidences from literature show that the area under cotton, particularly Bt varieties,
has increased and income of farmers has risen. But, it has also shown some negative consequences like
shortage of dry fodder and increased purchase of foodgrains from the market. Hence, it is important to
revive the productivity growth of the lagging/slow growth crops like coarse cereals and pulses, which
are nutritionally superior to fine cereals.

Agricultural Performance at Regional/District Level

To analyse agricultural performance at regional or district level, relevant data on crop area, output
and irrigation were compiled from Bhalla and Singh (2001) and Chand et al. (2009). In the North-
Western region, wheat and rice constituted relatively high share in the total value of output. The falling
shares of coarse cereals and pulses affected the value of output from foodgrains which stood at 64.8
percent in TE 2003-06. Pulses have registered a steep fall from 23.1 percent in TE 1962-65 to 3.7
percent in TE 2003-06. Green Revolution technologies and assured government procurement have
induced a shift from pulses, coarse cereals and oilseeds towards wheat and rice. In eastern India, rice
alone accounts for about 50 percent of the total output from the crop sector. The share of fibres has
remained more or less constant during the recent decades. In the central region, the contribution of
foodgrains to the total output has come down sharply from 55.1 percent in TE 1962-65 to 38.3 percent
in TE 2003-06. The continuous fall in the shares of cereals and pulses has led to a decline in the output
from foodgrains. However, the share of cotton has increased since 1980s and it constituted about 10
percent of the total value of crop output in recent year. The southern region too had witnessed a decline
in the share of foodgrains output till TE 1990-93, but it was offset by other crops (including fruits and
vegetables) and oilseeds which accounted for 25.5 percent and 16.0 percent, respectively. However, the
extent of diversification seems to have declined in recent years with falling shares of oilseeds and other
crops.

To analyse agricultural performance at the district level, crop productivity-irrigation typologies
were developed and districts were grouped accordingly (Table 3). Although the number of districts
falling under low productivity and low irrigation region has decreased over time, still about 11 percent
of 512 districts fell under this category during 2003-05. The number of districts that registered high
productivity in the medium and low irrigation regions has increased, but their proportion in the total
districts has remained almost constant over time. However, the concern is about the low productivity in
the high and medium irrigation regions which accounted for 55 districts during 2003-05. Although
these districts are relatively well-endowed with irrigation, they have not performed well. The districts
recording medium productivity under medium irrigation and medium productivity in low irrigation
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accounted for over one-fifth of the total districts in 2003-05. Similarly, districts falling in medium
productivity under high irrigation regions constituted another one-fifth of the total districts. These
districts have higher potential for increasing the productivity and thus can make more contribution to
the total output. As per the compound annual growth rates between 1962-65 and 1990-93, bulk of the
districts had fallen in the medium growth range of 2.0-2.9 percent (Table 4). The concern is about the
slow growth districts (<1.9%) constituting over 50 percent of the 281 districts compiled from Bhalla
and Singh. It was observed that the slow growth districts were mostly concentrated in low irrigation
tracts. The high growth districts (>3.%) have constituted only 16 percent.

In terms of contribution of districts to the total value of crop output, the medium growth rate districts
accounted for over one-third of the output (Figure 2). The slow growth districts contributed about 41
percent and high growth districts contributed only about 22 percent to the total output. The implications
of these results are that the potential of slow growth districts needs to be tapped and future contribution
to crop output growth should come from these districts. Therefore, efforts should be made to accelerate
investment and technological developments in these areas.

Agricultural Growth: Farm Size and Social Groups Dimensions

The agriculture in India has witnessed progressive marginalisation of farm holdings leading to tiny
operational area. The data available from the Agricultural Census indicate that the number of marginal
holdings accounted for about two-thirds of the total operational holdings in 2005-06. The proportion of
marginal and small (1-<2 ha) holdings taken together has increased considerably from 69.9 percent in
1970-71 to 83.3 percent in 2005-06 with addition of 13.4 percent between these periods (Table 5). This
trend is likely to continue in the near future due to increasing pressure on land because of high population
pressure and government induced policies like land acquisition for industrial purposes. Among the
social groups, the number of holdings possessed by the scheduled caste (SC) and scheduled tribe (ST)
farmers had marginally declined between 1995-96 and 2005-06 (Table 6). The loss of operated area
was higher (-3.4%) for ST than SC (-0.8%) category. Dispossession of agricultural land by SC and ST
categories is a matter of serious concern.

In terms of area allocation, the marginal and small farmers allocated a higher proportion of land to
foodgrains as compared to that by ‘other’ farm categories. While the marginal farmers have increased
area under food grains substantially between 1990-91 and 2005-06, the medium- and large-farm size
groups have diversified their cropping pattern to cash crops. A similar pattern could also be observed
across social groups. This implies that food security concerns dominate in the decisions of these farmer
groups on allocation of area to different crops. This might be due to operations of imperfect food
market and uncertain price situations prevailing for commercial crop produce.

The availability of irrigation induces the farmers to cultivate high-yielding varieties and use increased
amount of fertilisers. Across farm-size groups, the marginal farmers had the highest net irrigated area
(57.5%), followed by small farmers (46.9%) in 2005-06. However, across social groups the percent net
irrigated area to net sown area presents a different picture. The extent of irrigation was high under
‘others’ category (50.7%) when compared to SC farmers’ category (45.2%) and ST farmers’ category
(20.2%). For ST farmers the incremental net irrigated area was low between 1995-96 and 2005-06.

Public Investment and Input Subsidies

The trends in public gross capital formation (GCF) in agriculture and total subsidies on inputs like
fertilisers, power and irrigation support the contention that the input subsidy increased and public
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investment declined or stagnated during the period 1980-81 to 2002-03 (Figure 3). It depicts an inverse
relationship between public investments and input subsidies. The rise has been sharp in the input subsidy
over the public investment since 1986-87. With stagnation during the early-1990s due to introduction
of economic reforms, the input subsidy has shown an increasing trend thereafter. On the other hand,
public investment has been more or less stagnant from mid-1980s to early-2000s. The correlation
coefficient was worked out to be -0.82, indicating a strong trade-off between input subsidies and public
investment. However, the declining trend in public investment has been reversed since mid-2000s and
reached Rs 94,122 crore in 2008-09 with the launching of many rural development programmes by the
government (Government of India, 2011). Across inputs, fertiliser subsidy accounted for the whopping
55 percent. This implies that by keeping the agricultural input subsidies high, the government could
mobilise the resources for investment in agriculture. There does not seem to be any negative relationship
between input subsidies and public investment at least from 2003-04 to 2008-09 (Figure 4). However,
attempts to keep the subsidies at higher level and at the same time to augment the level of investment in
the sector may not go well together in the long-run.

Access to Input Subsidies and their Rationalisation: Farmers’ Perspectives

Agricultural input subsidies can be grouped into direct and indirect subsidies. The subsidies given
directly to the farmers in cash or in kind through various development programmes of the government,
are termed as direct subsidies. The subsidies on agricultural inputs (like fertilisers, electricity, canal
water and credit) for their supply below the market rates are called indirect subsidies.

To find the farmers’ understanding about subsidies, they were asked whether they understood the
meaning of the term ‘subsidies’. About 46.3 percent of the sample farmers in Tamil Nadu and 45.4
percent in Karnataka considered subsidy as some kind of discounted price. About 38.9 percent farmers
in Karnataka and 14.8 percent in Tami Nadu regarded it as cost sharing by the government and 4.6
percent and 15.7 percent farmers treated it as some kind of government help, respectively. Surprisingly,
16.7 percent of the sample farmers in Tamil Nadu did not know the meaning of subsidy as against 11.1
percent in Karnataka. Further, in Karnataka about 70.2 percent of sample farmers were aware of the
government subsidy schemes and only half of them had received direct subsidy of some type during the
past five years (Table 7). But in Tamil Nadu both awareness and access to direct subsidies were low.
Only about 59.2 percent farmers were aware of the subsidy schemes; of which a little over one-third
had received subsidy during the past five years. There were differences in accessing to these subsides
across farm-size groups and social categories in both the states. In Karnataka, the large farmers received
the highest average amount of direct subsidy (Rs 20,456/ household), followed by marginal, small and
medium farmers, while in Tamil Nadu, medium farmers received the highest amount of subsidy
(Rs 4211/ household) followed by marginal and small farmers. An important point to note was that the
average amount of subsidy received by the medium farmers was about 8-times higher than that of the
marginal farmers. Among the social groups, ‘others’ category received the highest amount of subsidy
as compared to the SC and ST farmers.

Subsidy on Electricity

The indirect subsidy on electricity is accrued to those farmers who have electricity connection and
own a pump-set on their farms. There were instances in Raichur in which the Government of Karnataka
had supplied pump sets free of cost to SC/ST farmers, but they did not have electricity connection.
Accordingly, it was worked out that 54.6 percent sample farmers in Tamil Nadu and 43.8 percent in
Karnataka benefitted from electricity subsidy (Table 8). While in Tamil Nadu the electricity subsidy
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covered 48.7 percent of the total area, in Karnataka it accounted for 18.8 percent only. Thus, considering
the total irrigated area of 51.2 percent in Karnataka and 92.6 percent in Tamil Nadu for the sample
households, it appears that the electricity subsidy benefited only a part of the farming community even
in the irrigated area. Howes and Murgai (2003) have also concluded that not all farmers cultivate
irrigated lands and even in irrigated areas, not everyone benefits from the electricity subsidy. Except
marginal farmers in Raichur, the average electricity subsidy per acre was high for large farmers in
Mandya and Dharmapuri, and medium farmers in Thanjavur (Table 9).

Although electricity was being supplied free to the farmers in both the states, they were not happy
because of its irregular supply and frequent voltage fluctuations, which was resulting in high cost on
maintenance of pump sets. A high percentage sample farmers, 91.5 percent in Tamil Nadu and 83.7
percent in Karnataka, were willing to pay for a regular supply of electricity. A majority of the sample
farmers in both the states preferred flat rate for payment over the metering system. A high percentage of
farmers were willing to pay up to Rs 250 per HP per year in both the states. Unexpectedly, 20 percent
of the large farmers and a quarter of marginal farmers desired continuance of free supply of power to
agriculture.

Fertiliser Subsidy

Like electricity subsidy, the fertiliser subsidies are also hidden in nature. Though chemical
fertilisers are used extensively in the study area, many farmers were not aware of the fact that these
were subsidised and they were paying less than the actual market cost. The application of chemical
fertiliser was higher by marginal and small holders than medium and large farmers in both the states
(Table 10). Compared to Tamil Nadu (5.3%), sample farmers in Karnataka spent relatively high
amount on chemical fertilisers amounting to 11.8 percent of the total value of crop output. Among
farm-size groups, the expenditure share was high for medium farmers in Tamil Nadu and for marginal
and small farmers in Karnataka.

The response of farmers was elicited on fertilizer-use in case of rise in prices due to partial or
complete withdrawal of subsidy. In Karnataka, about 44.6 percent of the sample farmers reported
reduction in fertilizer-use on price rise (Table 11). The response was glaring among the small
(68%) and marginal (46%) farmers. But in Tamil Nadu, only 9.5 percent farmers opined a reduction
in fertilizer-use. An attempt was also made to find the impact of rise in fertilizers’ price by 10
percent, 25 percent and 50 percent on application of five different types of fertilizers, viz. urea,
muriate of potash (MOP), diammonium phosphate (DAP), single super phosphate (SSP) and
complex fertilizers (Table 12). A considerable proportion of sample farmers reported reduction in
the use of these fertilizers on increase in their prices from the current level. But, most farmers
expressed that application of urea was necessary for better crop growth and hence its use cannot
be reduced beyond certain level.

The farmers were also asked whether reduction in the use of chemical fertilisers would lower the
crop yield. An overwhelming 93.5 percent of sample farmers in Tamil Nadu and 43.2 percent in Karnataka
reported reduction in yield. The sample farmers in Karnataka were quite aware about the organic farming
practices and opined that even if there would be yield reduction during the initial years of organic
farming practices, which advocates less/no use of chemical fertilisers, it will stabilize in three years.
Hence, the percentage of farmers reporting reduction in yield was low in Karnataka than in Tamil
Nadu.
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Subsidy on Irrigation

Over 70 percent of the sample area in Karnataka and 33.8 percent in Tamil Nadu is under irrigation
(Table 13). Unlike electricity tariff, most farmers were reluctant to pay for using canal water and
water charges were not uniform in the villages surveyed. About 98.8 percent of the sample farmers in
Mandya paid water charges, whereas in Raichur it was only 78.8 percent. Among the sample farmers
in Tamil Nadu, only 21.4 percent in Dharmapuri and 15.4 percent farmers in Thanjavur paid canal
water charges. The number of days during which canal water was available for irrigation depends
upon the location of the farm whether at head reach, mid reach or tail reach of the canal. Ironically,
medium and large farmers had access to canal water for more number of days than the marginal and
small farmers. Only about a quarter of sample farmers in both the states agreed to pay increased
water tariffs for better maintenance of irrigation canal (Table 14). Some farmers contended that no
charges should be collected for canal water because government provides free electricity for irrigation
pump-sets.

Farm Investments

Agricultural loans are given at a concessional rate of interest through cooperative credit societies
and scheduled commercial banks by the central and state governments. Among the sample farmers, 81
percent in Karnataka and 77 percent in Tamil Nadu had outstanding loans, that is had availed the
facility of concessional interest rate. The analysis of the nature of farm investment made in the past five
years (Table 15) revealed that in Tamil Nadu, a high percentage of sample farmers had invested in
purchase of additional land, followed by purchase of tractor and digging of open/bore well. In Karnataka,
the digging of well was the most prioritized item of farm investment, followed by purchase of tractor
and land improvements. Regarding the source of investment among the sample farmers in Karnataka,
farm income constituted only a quarter, but the loan from traders/money lenders and friends and relatives
accounted for a high proportion of 32.6 percent of the total investment (Table 15). Interestingly, the
sample farmers in Tamil Nadu used over 71 percent of the farm income for making investments on the
farm. The commercial banks and co-operative credit societies were the second largest source of finance
with 18 percent.

 Role of Grama Panchayats in Agricultural Development

To assess the role of Gram Panchayats (GPs) in agricultural development, Focus Group Discussions
(FGDs) were held with members of 35 GPs in three districts, viz. Mandya (12), Udupi (11) and Raichur
(12) in Karnataka.

The activities of the GPs were categorized under two groups, viz. provision of agricultural
infrastructure and supply of agricultural inputs. It was observed that GPs in Udupi assist the farmers
through custom-hiring of farm machineries and leasing of common land for cultivation. But, the
participation of GPs was limited in the areas such as identification of plots for demonstration of new
technology, identification of beneficiaries for agricultural developmental schemes, information sharing
and awareness generation about a new technology, distribution of inputs and monitoring the visits of
extension workers. Most of these activities are undertaken independently by the state agriculture
department. Under the Mahatma Gandhi National Rural Employment Guarantee Act (MGNREGA),
several activities were being undertaken which included desilting of canals/tanks, laying of village
roads, land levelling, construction of farm ponds and plantation of horticultural crops. Thus, MGNREGA
was contributing directly to the development of agriculture at the local level.
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Policy Recommendations

Based on the study, following policy recommendations have been made:

● Considering higher nutritional value and less resource-use of the slow growth crops (like coarse
cereals, pulses and small millets), there is a need to enhance their output by developing appropriate
yield-augmenting technologies along with procurement and pricing strategies.

● Despite substantial contribution to total output, the slow growth districts have been neglected due
to apparent policy decisions which consistently favoured irrigated areas to achieve higher growth
in major foodgrains like rice and wheat. The untapped potential of these districts should be exploited
as the source of future output growth in agriculture. Priorities should be accorded to promotion of
adequate investment in infrastructure, markets, agro-processing and scientific knowledge
dissemination in these regions.

● There is a need of better governance of various developmental programmes and schemes focused
on economically and socially disadvantaged groups to improve their access to technology, custom-
hiring services and village seed banks.

● The practice of collectivisation of operational holdings which holds promise to adopting modern
technologies and realise better income for farmers, should be strengthened and disseminated.

 ● The government’s attempt to maintain farm subsidies at higher level and at the same time raise the
level of investment in the agricultural sector may not go well in the long-run. The government
should effectively levy and collect the user fee from the farmers to restore the financial health of
service providing organisations. Attempts should also be made to streamline the direct subsidy
distribution system to avoid losses and leakages of inputs. In this regard, the direct involvement of
local institutions will help in providing the benefits of subsidy to the needy farmers. There is a need
of awareness generation among the farmers about different government subsidy schemes.

● There is a need of better coordination between gram panchayats (GPs) and state agriculture
departments to promote agricultural production and provide timely information on cultivation
practices, improved inputs and benefits from the government subsidy schemes.
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Note: Compound annual growth rate pertains to 1984-85 to 2007-08; slow growth crops (<1.9%), medium growth crops
(2.0-3.9%) and high growth crops (> 4.0%). Value of output is for TE 2007-08.

Figure 1: Contribution of different crop groups in total value output

Table 3: Distribution of districts by productivity-irrigation typology

Year HP-HI HP-MI HP-LI MP-HI MP-MI MP-LI LP-HI LP-MI LP-LI Total

1962-65 3 3 8 23 11 11 16 48 158 281
(1) (1) (3) (8) (4) (4) (6) (17) (56) (100)

1970-73 13 4 11 25 21 13 15 48 131 281
(5) (1) (4) (9) (7) (5) (5) (17) (47) (100)

1980-83 35 5 13 44 23 14 8 43 96 281
(12) (2) (5) (16) (8) (5) (3) (15) (34) (100)

1990-93 60 17 17 32 40 21 6 27 61 281
(21) (6) (6) (11) (14) (7) (2) (10) (22) (100)

2003-05* 121 35 23 103 68 50 10 45 57 512
(24) (7) (4) (20) (13) (10) (2) (9) (11) (100)

Notes: 1. HP-HI is high productivity and high irrigation; HP-MI is high productivity and medium irrigation; HP-LI is
high productivity and low irrigation; MP-HI is medium productivity and high irrigation; MP-MI is medium
productivity and medium irrigation; MP-LI is medium productivity and low irrigation; LP-LH is low productivity and
high irrigation; LP-MI is low productivity and medium irrigation; LP-LI is low productivity and low irrigation

2. Figures within parentheses indicate percentages to the total

*Data for 2003-05 were extracted from Chand et al. (2009) and pertained to average of two years – 2003-04 and 2004-05,
with a total of 512 districts; for other periods, data were extracted from Bhalla and Singh (2001) and pertained to average
of three years with a total of 281 districts
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Table 4: Distribution of districts by growth rates between 1962-65 and 1990-93

Growth rates (%) High irrigation Medium irrigation Low irrigation Overall

>4.0 2 3 1 6

3.0-3.9 27 9 4 40

2.0-2.9 43 36 15 94

1.0-1.9 24 23 46 93

<0.9 2 13 33 48

Source: Computed from Bhalla and Singh (2001)

Figure 2: Contribution of districts to total value of output based on its growth rates between 1962-65 and 1990-93

Note: Very low growth (<0.9%), low growth (1.0-1.9%), medium growth (2.0-2.9%), high growth (3.0-3.9%) and high
growth (>4.0%)

Source: Computed from Bhalla and Singh (2001)

Table 5: Operational holding and total area operated in India : 1970-71 to 2005-06

(in percent)

Farm-size group 1970-71 1976-77 1980-81 1985-86 1990-91 1995-96 2000-01 2005-06

Marginal 51.0 54.6 56.4 57.8 59.4 61.6 62.9 64.8
(<1.0 ha)                      (9.0)             (10.7)            (12.0)           (13.4)         (15.0)           (17.2)          (18.7)         (20.2)

Small 18.9 18.1 18.1 18.4 18.8 18.7 18.9 18.5
(1.0-1.9 ha)                (11.9)            (12.8)            (14.1)           (15.6)         (17.4)           (18.8)           (20.2)        (20.9)

Semi-medium 15.0 14.3 14.0 13.6 13.1 12.3 11.7 10.9
(2.0-3.9 ha)                (18.5)            (19.9)             (21.2)           (22.3)         (23.2)           (23.8)          (24.0)         (23.9)

 Medium 11.2 10.1 9.1 8.1 7.1 6.1 5.5 4.9
(4.0-9.99 ha)             (29.7)             (30.4)             (29.6)           (28.6)          (27.0)          (25.3)           (24.0)         (23.1)

 Large 3.9 3.0 2.4 2.0 1.6 1.2 1.0 0.8
(>10.0 ha)                  (30.8)             (26.2)            (23.0)           (20.1)          (17.3)         (14.8)            (13.2)        (11.8)

Note: Figures within parentheses are percent operated area
Source: Agricultural Census (various issues), Ministry of Agriculture and Co-operation, GoI, New Delhi
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Table 6: Possession of operational holdings and total area operated by social groups

(in percent)

Year              Farm-size

Marginal Small Semi-Medium Medium Large Overall

         Scheduled caste farm households

1985-86 15.2 (13.6) 10.7 (10.6) 8.1 (7.8) 5.8 (5.6) 4.5 (4.3) 12.4 (7.7)

1995-96 15.2 (13.6) 10.5 (10.3) 7.7 (7.5) 5.6 (5.5) 5.1 (4.8) 12.7 (8.2)

2005-06 14.6 (14.0) 10.2 (10.2) 7.2 (7.0) 5.1 (5.0) 5.1 (4.7) 12.5 (8.4)

         Scheduled tribe farm households

1985-86 5.6 (7.0) 10 (10.0) 11.7 (11.5) 11.8 (11.8) 11.8 (10.2) 7.9 (10.5)

1995-96 6.1 (7.6) 10.8 (10.8) 12.5 (12.3) 12.7 (12.6) 12.5 (8.5) 8.2 (10.7)

2005-06 6.1 (7.7) 11.1 (11.2) 12.1 (12.0) 12 (12.0) 12 (9.8) 8.0 (10.7)

Others

1985-86 79.2 (79.5) 79.3 (79.5) 80.3 (80.6) 82.4 (82.6) 82.4 (85.5) 79.7 (81.8)

1995-96 78.6 (78.8) 78.7 (78.8) 79.8 (80.1) 81.7 (81.9) 81.7 (86.7) 79.1 (81.0)

2005-06 79.2 (78.1) 78.7 (78.5) 80.8 (80.7) 82.9 (82.5) 82.9 (78.1) 79.5 (79.0)

Note: Figures within parentheses denote the percentage of total area operated

Source: Agriculture Census (various issues), Ministry of Agriculture

Figure 3: Trends in public GCF in agriculture and input subsidies at 1999-00 prices (Rs crore)

Source: Public GCF in agriculture was taken from National Accounts Statistics and
data on input subsidies are up to the year 2002-03 from Mullen et al. (2005).

Figure 4: Shares of input subsidies and public GCF in agricultural GDP (at 1999-00 Prices)
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Table 7: Awareness about government subsidy schemes in Karnataka and Tamil Nadu

Items % farmers aware % farmers received subsidy in past five years

Karnataka

Farm-size groups

Marginal 63.2 32.4

Small 72.0 50.0

Medium 85.7 69.2

Large 65.0 56.5

Overall 70.2 50.0

Social groups

SC 73.3 66.7

ST 42.9 50.0

Others 72.0 46.6

Overall 70.2 50.0

Tamil Nadu

Farm-size groups 

Marginal 35.7 25.5

Small 60.9 36.0

Medium 82.6 60.0

Large 100 27.3

Overall 59.2 36.1

Social groups 

SC 64.3 46.7

ST 50.0 0.0

Others 58.5 35.6

Overall 59.2 36.1

Table 8: Use of electricity among the sample farm households in Karnataka and Tamil Nadu

Category             Farm-size

Marginal Small Medium Large Overall

                                                                                  Karnataka

% farmers owning pump sets 38.5 42.3 52.0 45.5 43.8

Area irrigated through electric pump sets 35.3 29.0 25.9 13.1 18.8

Average horse power (hp) 4.8 5.4 5.6 5.3 5.2

                                                                                  Tamil Nadu

% farmers owning irrigation pump-sets 36.2 48.0 80.0 90.9 54.6

Area irrigated through electric pump sets 44.6 42.6 56.8 45.2 48.7

Average horse power (hp) 5.3 5.0 6 6.7 5.6
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Table 9: Distribution of average electricity subsidy in Karnataka and Tamil Nadu

District                                                      Farm-size

Marginal Small Medium Large

                                             Rs/farm household
Mandya 7964.5 10137.6 6057.0 5377.8
Raichur 6898.7 6807.4 7582.2 12276.6
Dharmapuri 2592.4 2808.9 11701.0 3939.8
Thanjavur 1751.0 2650.8 17493.7 15909.2

                                                Rs/acre of pump sets irrigated area

Mandya 522.3 579.3 504.7 672.2
Raichur 1061.3 756.4 322.7 209.9
Dharmapuri 157.1 170.2 220.8 1969.9
Thanjavur 159.2 135.9 472.8 248.6

Table 10: Application and cost of fertilizer in Karnataka and Tamil Nadu

Particulars Marginal Small Medium Large Overall

                                                                                Karnataka
Total consumption of fertilizer (kg/acre) 418 432 273 250 343
Expenditure on fertilizer as % of total
value of crop output 15.0 12.2 10.6 11.4 11.8

                                                                                Tamil Nadu
Total consumption of fertilizer (kg/acre) 158 142 134 73 139
Expenditure on fertilizer as % of total
value of crop output 6.1 5.6 9.5 2.6 5.3

Table 11: Response of farmers to price rise in fertilizers from the present level

Farm-size groups % farmers reducing use of fertilizers

Tamil Nadu Karnataka

Marginal 8.7 46.2
Small 8.0 68.0
Medium 16.7 26.9
Large 0 36.4
Overall 9.52 44.6

Table 12: Impact of rise in fertilizers’ price on their use in Karnataka and Tamil Nadu (Percent farmers)

Type of Increase in fertilizer price

fertiliser % Farmers % Reduction % Farmers % Reduction % Farmers % Reduction

Karnataka

Urea 25.0 20.4 31.0 26.9 44.0 47.5

SSP 23.0 28.3 33.0 43.9 43.0 58.9

MOP 9.0 34.7 35.0 39.2 57.0 59.1

DAP 12.0 20.2 39.0 28.8 48.0 47.9

Tamil Nadu

Urea 1.9 18.3 3.9 35.0 5.2 50.0
MOP 2.3 18.5 3.8 37.0 3.8 56.0
DAP 1.9 18.3 3.2 37.0 4.5 50.7
Complex 2.5 25.0 2.5 25.0 2.5 30.0
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Table 13: Willingness to pay for canal water charges

Particulars Karnataka Tamil Nadu

% farmers willing to pay increased payment 26.9 25.5
Willing to pay amount (Rs/season/acre)
Semi dry crops 235 350

Wet crops 460 630

Table 14: Private farm investment in past five years in Tamil Nadu and Karnataka

(Percent farmers reporting)

Items Farm-size Average amount
of investment

Marginal Small Medium Large Overall (Rs/ farm household)

Tamil Nadu

Digging open well/bore well 7.4 14.4 32.8 51.4 13.9 75826
Purchase of tractor 22.4 13.0 - 48.6 15.1 82500
Renovation of open well 5.6 - 23.2 - 11.1 60500
Drip-irrigation/Pumpset - - 19.3 - 11.0 60000
Purchase of land 61.5 6.0 14.4 - 28.3 154500
Land improvements 0.0 32.4 9.6 - 11.3 61667
Others 3.1 34.3 0.6 - 9.4 51500
Total 100 100 100 100 100 78070

Karnataka
Digging open well/bore well 57.1 57.1 66.7 16.7 42.2 69500
Purchase of tractor 7.1 - - 33.3 15.6 437143
Renovation of open well 7.1 - - - 2.2 7000
Drip-irrigation/Pumpset 7.1 14.3 16.7 16.7 13.3 105167
Purchase of land - - 16.7 5.6 4.4 312500
Land improvements 14.3 28.6 - 16.7 15.6 67429
Others 7.1 - - 11.1 6.7 102428
Total 100 100 100 100 100 157310

Table 15: Sources of private farm investments made in past five years in Karnataka and Tamil Nadu

(Percentage of sample farmers)

Source Karnataka Tamil Nadu

Farm income 25.6 71.0

Commercial Bank/ Coop Soc 9.3 18.0

Traders/ Money lenders 18.6 2.0

Friends and relatives 14.0 4.0

Nonfarm income - 2.0

Others 9.3 2.0
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Agrarian Change and Smallholders’ Livelihood

Ajit Kumar Singh

Introduction

The agrarian structure of India has undergone significant changes during the past fifty years. The
major change has been a steady increase in the number of marginal and small landholdings and a
corresponding decline in the number of holdings and area owned by the medium and large holdings.
This process of marginalization of holdings has been driven mainly by the increasing population and
the laws of inheritance in the country. The fragmentation and marginalization of landholdings have far
reaching implications for the viability of agriculture and economic conditions of small farmers in the
country. Smallholdings cannot provide even the minimum subsistence to the farmers, and therefore,
they have to look for other sources of income. The preponderance of such smallholdings puts severe
constraints on agricultural growth as well. The marginal farmers are unable to raise adequate resources
for purchasing of costly inputs and their access to credit is also limited. The lack or small amount of
agricultural surplus acts as a barrier to linking of marginal farmers with the market, thereby depriving
them to benefit from the opportunities arising from liberalisation and globalisation. In the present
study, all these aspects have been examined with particular reference to the states of Uttar Pradesh,
Madhya Pradesh and Bihar.

Objectives

The major objectives of the study were: (a) to examine the trends in land distribution over time at
the state level and impact of land policy on operational holdings (b) to study the variations in technology
use, productivity and constraints across different size holdings and (c) to analyse the extent of agricultural
surplus and participation of small farmers in agricultural markets.

Data Sources and Sampling Design

The study has used primary as well as secondary data. The land distribution pattern was analysed
on the basis of NSS data of various rounds. The issues related to the economic status of small farmers
and their livelihood have been examined using primary data.

The study has looked at the economics of small-scale faming and the livelihood strategies of farmers
under three situations, namely irrigated plains, drought-prone regions and flood-prone regions. Two
districts selected for each type of region were: Ghaziabad and Sultanpur districts of Uttar Pradesh
representing irrigated plains, Chitrakoot district of Uttar Pradesh and Panna district of Madhya Pradesh
representing drought-prone region and Bahraich district of UP and Sitamarhi district of Bihar representing
the flood-prone regions. From each district, two blocks (one relatively developed and one relatively
backward) and from each block, two villages (one relatively developed and one relatively less-developed)
were randomly selected. From each village 50 farm households were randomly selected representing
different sizes of landholdings. Detailed information was collected from the selected farmers on the
economics of farming, household income, indebtedness, problems in agriculture and the livelihood
coping strategies. The reference year for data collection was 2010-11.
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Main Findings

Trends in Land Distribution

A look at the all-India level changes in the pattern of landholdings reveals a marked increase in the
percentage of operated area by marginal farmers, from 6.9 percent in 1960-61 to about 22 percent in
2002-03 (Table 1). Similarly, the area under smallholdings increased from 12 percent to over 20 percent
during this period. Increase in area operated by semi-medium holdings was rather modest. However,
there has been a sharp decline in area operated by medium holdings, from 31 percent in 1960-61 to
about 23 percent in 2002-03. Similarly, area operated by large landholdings declined from 29 percent
to about 12 percent. Thus, Indian agriculture is truly dominated by marginal and small farmers in terms
of both numbers and area operated.

Table 1: Change in distribution of operated area by category of operational holdings – All India rural: 1960-61 to 2002-03

(in percent)

Category of                  Percentage of operated area

operational holdings 60-61 70-71 81-82 91-92 02-03 02-03
(17th) (26th) (37th) (48th) Kharif Rabi

Marginal 6.9 9.2 11.5 15.6 22.6 21.7

Small 12.3 14.8 16.6 18.7 20.9 20.3

Semi-medium 20.7 22.6 23.6 24.1 22.5 22.3

Medium 31.2 30.5 30.1 26.4 22.2 23.1

Large 29.0 23.0 18.2 15.2 11.8 12.5

Source: Estimates from 17th, 26th, 37th, 48th and 59th rounds of NSS, NSS Report 407.

Table 2: Farm-size-wise change in distribution of operational holdings in major states of India: 1970-71 to 2002-03

 (in percent)

State     Farm-size

        Marginal            Small Small + Marginal Medium + Large

1970-71 2002-03 1970-71 2002-03 1970-71 2002-03 1970-71 2002-03

Andhra Pradesh 47.30 60.70 19.10 20.70 66.40 81.40 33.60 18.60
Assam 52.40 76.20 30.20 18.40 82.60 94.60 17.40 5.40
Bihar 58.90 82.60 23.30 12.20 82.20 94.80 17.80 5.20
Gujarat 24.20 60.00 20.70 17.30 44.90 77.30 55.10 22.70
Haryana 17.50 66.30 17.50 12.80 35.00 79.10 65.00 20.90
Karnataka 28.80 58.20 22.80 20.40 51.60 78.60 48.40 21.40
Kerala 86.20 91.80 8.70 6.20 94.90 98.00 5.10 2.00
Madhya Pradesh 26.10 51.20 20.30 23.30 46.40 74.50 53.60 25.50
Maharashtra 23.70 49.50 21.70 21.40 45.40 70.90 54.60 29.10
Odisha 54.50 78.40 25.80 15.20 80.30 93.60 19.70 6.40
Punjab 11.70 66.30 19.10 11.20 30.80 77.50 69.20 22.50
Rajasthan 31.00 49.40 16.40 18.50 47.40 67.90 52.60 32.10
Tamil Nadu 60.10 77.10 21.30 13.40 81.40 90.50 18.60 9.50
Uttar Pradesh 49.80 76.70 26.90 15.90 76.70 92.60 23.30 7.40
West Bengal 61.20 88.80 22.80 8.90 84.00 97.70 16.00 2.30
India 45.80 69.80 22.40 16.20 68.20 86.00 31.80 14.00

Source: NSS 26th and 59th Rounds
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The process of marginalization of holdings has been witnessed by all the major states of the country,
though the extent of marginalization varies from state to state (Table 2). The proportion of marginal
holdings has sharply increased in all the states. In 2002-03, this proportion varied from 49.4 percent in
Rajasthan to 91.8 percent in Kerala. The proportion of marginal holdings was over 75 percent in the
states of Assam, Bihar, Kerala, Odisha, Tamil Nadu, Uttar Pradesh and West Bengal in 2002-03. On the
other side, the proportion of medium and large holdings in the total holdings has declined sharply in all
the states. The proportion shrunk to less than 10 percent in as many as 7 out the 15 major states.
Rajasthan, Maharashtra, Madhya Pradesh, Gujarat, Karnataka, Punjab and Haryana have a relatively
higher proportion (20-32%) of holdings under medium and large categories. All these states, except
Punjab and Haryana, have relatively small area under irrigation.

The area operated by marginal holdings has also increased over time in the major Indian states. In
2002-03, it varied from 7.3 percent in Punjab to 58.3 percent in West Bengal (Table 3). In the states of
Assam, Bihar, Kerala, Odisha and West Bengal, the operated area under marginal holdings constituted
more than 40 percent, while it was less than 20 percent in the states of Karnataka, Andhra Pradesh,
Gujarat, Haryana, Madhya Pradesh, Punjab and Rajasthan. In these states, medium and large holdings
commanded a high proportion of operated area.

Table 3: Farm-size-wise change in distribution of operated area in major states of India: 1970-71 to 2002-03

 (in percent)

State      Farm-size

        Marginal            Small Small + Marginal Medium + Large

1970-71 2002-03 1970-71 2002-03 1970-71 2002-03 1970-71 2002-03

Andhra Pradesh 9.30 18.60 11.70 21.10 21.00 39.70 79.00 60.30

Assam 21.60 42.00 34.90 36.00 56.50 78.00 43.50 22.00

Bihar 18.10 43.00 26.20 27.40 44.30 70.40 55.70 29.60

Gujarat 3.90 13.10 8.60 15.00 12.50 28.10 87.50 71.90

Haryana 2.50 10.40 6.50 13.50 9.00 23.90 91.00 76.10

Karnataka 5.10 16.20 10.70 20.00 15.80 36.20 84.20 63.80

Kerala 40.10 57.80 24.80 23.30 64.90 81.10 35.10 18.90

Madhya Pradesh 3.40 13.10 8.90 20.30 12.30 33.40 87.70 66.60

Maharashtra 3.10 12.00 8.40 17.70 11.50 39.70 88.50 70.30

Odisha 18.60 43.00 27.30 28.70 45.90 71.70 54.10 28.30

Punjab 1.50 7.30 7.10 11.70 8.60 19.00 91.40 81.00

Rajasthan 2.00 9.00 5.80 10.90 7.80 19.90 92.20 80.10

Tamil Nadu 21.90 30.90 22.70 24.20 44.60 55.10 55.40 44.90

Uttar Pradesh 15.60 35.70 25.30 29.20 40.90 64.90 59.10 35.10

West Bengal 24.80 58.30 28.90 26.70 53.70 85.00 46.30 15.00

India 9.20 22.60 14.80 20.90 24.00 43.50 76.00 56.50

Source: NSS 26th and 59th Rounds

Though the growing marginalization of landholdings in India has been noted by scholars, its
implications for agricultural productivity and rural poverty have not been fully realized. This
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was possibly due to the prevailing view that land size and productivity are inversely related
and therefore smallholdings help in increasing agricultural output. This relationship, which
existed in the 1960s and the 1970s, weakened in the post-Green Revolution phase. Agriculture
has become an input- and cost-intensive activity. A small farmer takes better care of his

agriculture and puts in more labour, but is not in a position to invest the required amount on
agricultural inputs.

A look at the data on net income per hectare on different farm-size categories reported by the NSS
survey on Farmers Situation in India 2002-03 provides a clear indication that the inverse relationship
between land size and productivity no longer prevails in all the states, though in some states this
relationship still exists. Thus, in the states of Andhra Pradesh, Bihar, UP and Tamil Nadu, the medium

and large holdings have a clear advantage over the marginal and small holdings in net income per
hectare. In the states of Kerala, Karnataka and Gujarat, the highest net income per hectare is obtained
on small holdings and not on marginal holdings. In the states of Assam, MP and West Bengal, the
difference between net productivity on marginal and small holdings and on medium and large holdings
is not significant. In several states highest income is still obtained on the marginal holdings. These
states include the well-irrigated states of Haryana and Punjab and rain-fed states of Maharashtra,

Chattisgarh, Jharkahand and Rajasthan. Thus, besides farm-size, agricultural productivity depends on a
number of factors, such as agrarian structure, crop pattern changes, access to credit, extent of irrigation
and state support.

On the whole, a definite correlation exists between high proportion of marginal holdings and rural
poverty at the state level. The correlation coefficient between the proportion of marginal holdings and
rural poverty ratio was 0.41, and between the proportion of marginal and small holdings and rural

poverty ratio was 0.46. On the other hand, correlation coefficient between rural poverty and medium
and large holdings was -0.42. It clearly shows that the small land base of the Indian farmer is one of the
major factors contributing to rural poverty.

Irrigated Gangetic Plains of Uttar Pradesh

The Study Area

To study the scenario in irrigated plains, the area selected was the Gangetic Plains of Uttar Pradesh.
From this area, two districts, namely, Ghaziabad and Sultanpur, were purposely selected. Ghaziabad
falls in the western region of UP and is one of the agriculturally-developed districts. The quality of soils
in the district is good. The district has rich surface and underground water resources. Tube-wells are the

important source of irrigation in the district. The district is also well served by the Upper Ganga canal
and its tributaries. The Sultanpur district falls in the eastern part of Uttar Pradesh, which is one of the
backward regions of the state. The district is endowed with fertile land and good irrigation facilities but
is less developed agriculturally than the western districts of the state. The primary information was
collected from 200 farmers in the Ghaziabad district and from 226 farmers in the Sultanpur district.
Nearly half of the sample was consisted of marginal farmers, and about one-fourth was of small farmers

(Table 4). The middle and large categories of farmers constituted about 9 percent each in the sample
famers.
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Table 4: Distribution of sample farmers by size class of land in selected districts

District    Marginal       Small    Medium      Large      Total

No. % No. % No. % No. % No. %

Ghaziabad 98 49.0 54 27.0 28 14.0 20 10.0 200 100.0

Sultanpur 125 55.3 59 26.1 21 9.3 21 9.4 226 100.0

Land and Assets Owned

Average area owned by sample farmers was 4.24 acres in Ghaziabad and 3.42 acres in Sultanpur.
Total operated area was slightly higher at 4.34 acres and 3.67 acres in the two districts respectively.
Most of the farmers were owner cultivators. Leasing of land is extremely limited, as it is legally not
permitted in the state. Only 10 farmers in Ghaziabad and 6 in Sultanpur reported leasing-in of land,
while leasing out was reported by 11 and 6 farmers, respectively in these two districts. Animal husbandry
is followed as a subsidiary activity along with crop cultivation. The number of livestock per household
was reported to be 6 in Ghaziabad and 3.8 in Sultanpur. The number of milch animals owned per
household was 2.8 and 2.0 in these two districts, respectively. The value of agricultural machinery was
reported as Rs 2 lakh in Ghaziabad and Rs 0.96 lakh in Sultanpur. The value of farm-machinery owned
showed a sharp rise with the increase in size of holding. Thus, a marginal farmer in Ghaziabad owned
agricultural machinery worth Rs 0.62 lakh only while a large farmer owned agricultural machinery
worth Rs 8.11 lakh. The corresponding figures for Sultanpur were Rs 0.22 lakh and Rs 3.94 lakh. The
total value of physical and financial assets owned per household was Rs 12.03 lakh in Ghaziabad and
Rs 7.99 lakh in Sultanpur, reflecting the relative prosperity of the former district. The value of assets
owned by large farmers was roughly six-times of that owned by the marginal farmers in both the
districts. Thus, it is evident that the asset base of marginal and small farmers is quite weak.

Cropping Pattern and Productivity

In Ghaziabad, the major crops were paddy, wheat and sugarcane which accounted for roughly
21 percent, 27 percent and 24 percent of the gross cropped area in the district. The large farmers
had a higher area under sugarcane than of marginal and small farmers. The farming in Sultanpur is
more subsistence oriented and 31 percent of the cropping area in the district was under paddy, 27
percent was under wheat, 14 percent was under pulses and 8 percent was under oilseeds. The
cropping pattern was also similar across farm-size in this district. The average yield per acre was
14 quintal each in case of paddy and wheat in Ghaziabad, whereas it was 15 quintal/acre in paddy
and 14 quintal/acre in wheat in Sultanpur. The average yield per acre of the two crops did not show
any significant difference across farm-size groups. The gross value of productivity per acre was
estimated at Rs 40,605 in Ghaziabad and Rs 27,413 in Sultanpur (Table 5). The net value of
productivity per acre was Rs 21,446 and Rs 16,024 in these two districts, respectively. Thus, the
value of productivity was markedly higher in the Ghaziabad than Sultanpur district, though physical
output did not differ much in these two districts. This shows a greater degree of diversification
towards high-value crops, particularly sugarcane in Ghaziabad than in Sultanpur. It was also
observed that in Ghaziabad the net income per acre was higher on medium and large holdings than
on marginal and small holdings. It is mainly due to higher area under commercial crops on large
holdings. The Sultanpur district reflected a different pattern in terms of net income and land-size
category. The highest net income per acre in this district was found on small holdings, followed by
marginal, medium and large farmers.
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Table 5: Farm-size-wise gross and net income in selected districts of Uttar Pradesh

(in Rs/acre)

Particulars Marginal farmers Small farmers Medium farmers Large farmers All farmers

Ghaziabad District

Gross value of 38288 39301 39248 43866 40605
agricultural output

Cost of inputs 18447 19387 18190 20104 19159

Net value of 19841 19914 21058 23762 21446
agricultural output

Sultanpur District

Gross value of 26827 34270 26107 23329 27413
agricultural output

Cost of inputs 11509 13263 11938 9578 11388

Net value of 15318 21007 14169 13751 16024
agricultural output

Constraints Posed by Small Size of Holdings

The small size of holdings poses a number of constraints for the farmers. The problems identified
by the smallholders included insufficient production for survival, lack of resources for purchasing
of inputs, lack of funds to invest, inability to adopt advanced agricultural practices, lack of
marketable surplus, poor access to credit and insufficient land for crop diversification. The pattern
of response was similar in both the districts. These problems are discussed briefly in the following
sections.

Access to Credit

The total outstanding loans per household were reported to be Rs 60,211 in the Ghaziabad
district (Table 6). Indebtedness was found related to size of holdings. Thus, per household loans
were only Rs 28,961 in marginal farmers and Rs 1,99,500 in large farmers. Indebtedness was
found to be much lower in the Sultanpur district. Loans outstanding per household in this district
were only Rs 21,336; and varied from Rs 5,672 in case of marginal farmers to Rs 86,714 in large
farmers. Commercial banks were the major source of loans accounting for about 65 percent of
loans in Ghaziabad and 74 percent in Sultanpur. The share of cooperative credit societies in the
total loans was 24.7 percent and 8.1 percent, respectively in these two districts. Only 10 percent of
loans in Ghaziabad and 18 percent of loans in Sultanpur were obtained from non-institutional
sources. However, reliance on non-institutional sources of credit was much higher in the case of
marginal farmers — 47 percent in Ghaziabad and 33 percent in Sultanpur. These findings support
the view that institutional credit is not reaching the marginal and small farmers to the required
extent. The access to credit from commercial banks remains limited and suffers from a number of
problems. In Ghaziabad, about one-third farmers reported that bank credit was not available in
time; one-fifth complained about high interest rates and about one-sixth reported that credit was
inadequate. More than half of the farmers in the district said that the process of obtaining bank
loan was cumbersome and lengthy. About one-fourth farmers also complained about the
uncooperative attitude of the bank officials. Similar problems related to access to bank credit were
reported by farmers in the Sultanpur district. It was also observed that the complaints about bank
credit were made by all size categories of farmers.
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Table 6: Distribution of loans by source in selected districts

(in percent)

Source Marginal Small Medium Large All
farmers farmers farmers farmers farmers

               Ghaziabad districts

Commercial Banks 29.82 79.97 79.52 44.65 64.78

Co-operative societies 23.26 16.04 19.58 55.35 24.67

Moneylender 14.41 0.00 0.00 0.00 2.52

Landlord 6.49 0.00 0.00 0.00 1.14

Traders 0.65 0.00 0.00 0.00 0.11

Relatives 19.60 0.00 0.00 0.00 3.43

Others 5.78 3.99 0.90 0.00 3.35

Total 100.00 100.00 100.00 100.00 100.00

(28961) (46408) (96714) (199500) (60211)

                Sultanpur districts

Commercial Banks 60.08 86.69 77.09 70.07 73.59

Co-operative societies 6.35 0.00 0.00 16.47 8.09

Moneylender 12.69 6.02 0.00 0.00 3.56

Landlord 0.00 0.34 0.00 0.00 0.08

Trade 0.00 0.00 0.00 0.00 0.00

Relatives 8.46 0.00 0.00 0.00 1.41

Others 12.41 6.95 22.91 13.45 13.28

Total 100.00 100.00 100.00 100.00 100.00

(5672) (17459) (33667) (86714) (21336)

Note: Figures within the brackets show amount of loan in rupees per household.

Marketing of Produce

Commercial crops like sugarcane and vegetables are basically produced for marketing, whereas
a good part of foodgrain crops is retained for home consumption. In the Ghaziabad district, 20
percent of paddy output, 31 percent of wheat output and 40 percent of coarse grains output was
retained for home consumption and the rest was marketed. In the Sultanpur district, 23 percent of
paddy output, 36 percent of wheat output and 33 percent of coarse grains was retained for home
consumption. The marginal farmers retained a higher proportion of their output for home
consumption. About 71 percent farmers in both the districts reported about selling their produce in
the village. The proportion of farmers selling their produce in the village was higher in marginal
and small farmers than in medium and large farmers in both the districts. The output was sold by
the farmers to multiple agencies. In the Ghaziabad district, 64 percent farmers reported selling
their output to government agencies; 41 percent reported selling to village traders and 37 percent
reported sale to wholesalers. A much higher proportion of marginal and small farmers reported
selling to the village traders as compared to the medium and large farmers. But the situation was
just the opposite in the case of sale to government agencies. In the Sultanpur district, only 35
percent farmers sold their produce to government agencies; 70 percent sold to village traders and
51 percent to wholesalers. Here also a higher proportion of medium and large farmers reported
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selling to government agencies as compared to by marginal and small farmers, who largely sold to
the village trader. The study on marketing pattern of produce showed that the role of government
agencies in food procurement was limited and mainly the large farmers were benefitting from the
public procurement system. The small and marginal farmers with low produce were forced to sell
their output to the village traders. Distance from the market was a major problem for the farmers
as nearly half of the farmers in both the districts reported the point of sale to be more than 10 km
away from their village. Hence, mainly large farmers were in a position to take their produce to the
distant markets for sale. The farmers faced a number of other marketing problems such as delayed
payments, improper weighing and cheating by agents. Such problems were also encountered in
the Regulated markets as their functioning was far from satisfactory.

Access to Extension Services

There has been a virtual collapse of the public extension services delivery agencies in the state. The
visits by the officials of the extension services agencies are few and far between and they rarely contact
the marginal and small farmers. In the Ghaziabad district, only 17 percent of the farmers reported about
contact by the BDO, 13.5 percent said that an ADO contacted them, 32.5 percent reported visits by
officials of Agriculture Department, 21 percent reported visits by employees of Kisan Sewa Kendra
and only 1.5 percent reported about visits by the officials of agricultural university. The frequency of
visits by public extension officials was found to be very low. The situation was found worse in the
Sultanpur district, where only 7.5 percent farmers reported about visits by ADO, 8.4 percent by officials
of Agriculture Department and 16.4 percent by employees of KKV. In both the districts, it was found
that the extension officials contacted mainly the large farmers and marginal and small farmers were
largely ignored by them.

Post-Harvest Problems

In both the study districts, the farmers face a number of post-harvest problems, the major being of
transportation of produce, marketing and storage, low value-addition, lack of standardization and
processing facilities.

Average Annual Household Income

To calculate net income from agriculture, data were collected on cost of cultivation which included
all operational costs (excluding the value of family labour, imputed price of land and interest on own
capital) and covered items like cost of ploughing, wages paid to hired labour, cost of machinery, irrigation,
fertilisers, seeds, interest on capital, etc., whether purchased or self-supplied. The net income was
derived by deducting operational costs from the gross value of output. The average household income
from agriculture was estimated to be Rs 87,000 in the Ghaziabad district and it varied from Rs 36,735
for marginal farmers to Rs 3,05,000 for large farmers. The household income from all sources varied
from Rs 1,02,379 for marginal farmers to Rs 4,11,449 for large farmers (Table 7).

Crops contributed only 54 percent to the household income in the Ghaziabad district (Table 8). This
contribution was only 36 percent in the case of marginal farmers and increased gradually to 74 percent
in large farmers. The next most important source of income was animal husbandry, followed by services,
with shares of 18 percent and 12 percent, respectively.
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Table 7: Farm-size-wise annual income per sample household by source in Ghaziabad district

(Rs)

Source of Income Marginal farmers Small farmers Medium farmers Large farmers All farmers

Agriculture (crops) 36735 72222 135714 305000 87000
Animal husbandry 26531 29630 33623 31928 28900
Agricultural wages 9131 933 0 0 4726
Non-agricultural wages 2443 4944 2057 9550 3775
Artisan work 0 0 0 0 0
Business and trade 3213 449 0 0 1696
Services 17347 24074 15964 21000 19335
Interest 792 755 3258 5374 1586
Remittances 1959 0 2786 0 1350
Pension 0 0 7071 17775 2768
Rental income 235 0 0 1500 265
Income from sale of irrigation 1502 5261 3664 948 2764
water, hiring out of tractor, etc.
Other sources 2852 7037 8625 18375 6343
Total 102739 145305 212763 411449 160506

Table 8: Farm-size-wise distribution of household income by source on sample farms in Ghaziabad district

(in percent)

Source of Income Farm-size

Marginal Small Medium Large All
farmers farmers farmers farmers farmers

Agriculture (crops) 36.0 50.0 64.0 74.0 54.0

Animal husbandry 26.0 20.0 16.0 8.0 18.0

Agricultural wages 9.0 1.0 0.0 0.0 3.0

Non-agricultural wages 2.0 3.0 1.0 2.0 2.0

Artisanal works 0.0 0.0 0.0 0.0 0.0

Business and trade 3.0 0.0 0.0 0.0 1.0

Services 17.0 17.0 8.0 5.0 12.0

Interest 1.0 1.0 2.0 1.0 1.0

Remittances 2.0 0.0 1.0 0.0 1.0

Pension 0.0 0.0 3.0 4.0 2.0

Rental income 0.0 0.0 0.0 0.0 0.0

Income from sale of water, 1.0 4.0 2.0 0.0 2.0
tractor, etc.

Others 3.0 5.0 4.0 4.0 4.0

The average household income from crops was lower in the Sultanpur district in all categories of
farms. It varied from Rs 26,080 in case of marginal farmers to Rs 1,67,601 in large farmers. The total
household income was Rs 95,940 for marginal farmers and Rs 3,24,675 for large farmers in this district
(Table 9). Agriculture contributed only 27 percent to the household income of marginal farmers and 37
percent of small farmers in this district (Table 10). The contribution of animal husbandry was 12 percent.
Among non-agricultural sources, services was the most important source with a contribution of 19
percent to household income, while remittances contributed about 12 percent. The share of services
and remittances was higher in marginal farmers at 23 percent and 17 percent, respectively than in other
farm-sizes.
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Table 9: Farm-size-wise annual income per sample household by source in Sultanpur district

(Rs)

Source of income Marginal Small Medium Large All
farmers farmers farmers farmers farmers

Agriculture (crops) 26080 54269 93363 167601 52841

Animal husbandry 15921 16156 16581 19093 16338

Artisanal works 430 814 0 0 450

Agricultural wages 3549 1818 0 0 2437

Non-agricultural wages 3442 1688 12629 21333 5500

Business and trade 1052 458 0 0 701

Services 22275 22315 46286 44686 26599

Interest 287 580 767 2200 586

Remittances 16686 20729 6667 23429 17437

Pension 2045 14895 3429 19143 7117

Rental income 0 203 1048 0 150

Income from sale of
irrigation water, hiring-out
of tractor, etc. 1349 3570 2386 3838 2257

Others 2826 7821 38705 23352 9371

Total 95940 145315 221859 324675 141785

Table 10: Farm-size-wise distribution of household income by source on sample farms in Sultanpur district

(in percent)

Source of income Marginal Small Medium Large All
farmers farmers farmers farmers farmers

Agriculture (crops) 27.0 37.0 42.0 52.0 37.0

Animal husbandry 17.0 11.0 7.0 6.0 12.0

Artisanal works 0.0 1.0 0.0 0.0 0.0

Agricultural wages 4.0 1.0 0.0 0.0 2.0

Non-agricultural wages 4.0 1.0 6.0 7.0 4.0

Business and trade 1.0 0.0 0.0 0.0 0.0

Services 23.0 15.0 21.0 14.0 19.0

Interest 0.0 0.0 0.0 1.0 0.0

Remittances 17.0 14.0 3.0 7.0 12.0

Pension 2.0 10.0 2.0 6.0 5.0

Rental income 0.0 0.0 0.0 0.0 0.0

Income from sale of
irrigation water, tractor
and equipments 1.0 2.0 1.0 1.0 2.0

Others 3.0 5.0 17.0 7.0 7.0

Total 100.0 100.0 100.0 100.0 100.0

Economic Viability of Small Farms

On an average, a farm household earned a net income of Rs 87,000 in Ghaziabad district and Rs
52,841 in the Sultanpur district from crops. This amounts to annual per capita income of Rs 13364 and
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Rs 7353 in these districts, respectively (Table 11). At the present level of productivity, crops generates
an income of Rs 36.61 per capita per day in an agriculturally-developed district and Rs 20.15 per capita
per day in an agriculturally-backward district in the irrigated plains of UP. This compares with the
poverty line of Rs 22 per day estimated by the Planning Commission for Uttar Pradesh for 2009-10.
Thus, an average farm family remains below the poverty line if it depends only on agriculture for its
livelihood in the backward region and slightly above poverty line in the more developed region. All
marginal farmers in the Ghaziabad district and all marginal and small farmers in the Sultanpur district
fall below the poverty line. If we include income from animal husbandry also, the per capita per day
income of a farm family comes to Rs 48.78 and Rs 26.3, respectively in these two districts. However,
even on including income from animal husbandry all marginal farmers in the Sultanpur district remained
below the poverty line. This raises serious concerns on the viability and sustainability of small farms as
a means of livelihood in the long-run.

Table 11: Farm-size-wise annual and per day per capita income from crops and animal husbandry

(in Rs)

Income Marginal Small Medium Large All
farmers farmers farmers farmers farmers

Income from crops

                                                      Ghaziabad district

Annual income 6112 10372 18812 45185 13364

Per day income 16.75 28.42 51.54 123.80 36.61

                                                     Sultanpur district

Annual income 3751 7829 11883 19445 7353

Per day income 10.28 21.45 32.55 53.28 20.15

Income from crops and
Animal husbandry

                                                       Ghaziabad district

Annual income 10526 14627 23473 49915 17803

Per day income 28.84 40.07 64.31 136.75 48.78

                                                      Sultanpur district

Annual income 6041 10160 13993 21660 9626

Per day income 16.55 27.83 38.34 59.34 26.37

On the question of income from agriculture meeting household needs, only 20 percent farmers in
the Ghaziabad district and 13 percent in the Sultanpur district opined it to be adequate. A majority of
large farmers in Ghaziabad (80%) and Sultanpur (67%) found their income to be adequate. But, in the
case of marginal farmers this proportion was as low as 4 percent and 2 percent, respectively in these
two districts. About 64 percent marginal farmers in the Ghaziabad district and 59 percent in the Sultanpur
district reported that agricultural income was able to meet less than half of their family requirements.
This proportion was 28 percent and 37 percent in the case of small farmers and 7 percent and 14 percent
in the case of medium farmers, respectively in these two districts. About half the farmers in both the
districts, irrespective of farm-size, did not find agriculture to be a profitable business because of high
input costs, high labour cost, un-remunerative output prices, problems of irrigation and poor quality of
land. The complaints about shortage and high cost of labour were more common in medium and large
farmers than in marginal and small farmers. Despite this dismal state of affairs in agriculture, only 21
percent farmers in the Ghaziabad district and 10 percent in the Sultanpur district opined to leave



47

agriculture. This proportion was higher in marginal farmers in both Ghaziabad (27%) and Sultanpur
(13%) districts. About 69 percent of sample farmers in the Ghaziabad district and 87 percent in the
Sultanpur district desired their next generation to adopt agriculture as occupation. This primarily reflects
the attachment of farmers with their land. Even a small piece of land provides some economic security
to the farmers. Moreover, they have limited options on switching to some other occupation because of
age, lack of knowledge and resources.

Livelihood Strategies

Given the inadequacy of agricultural income in meeting household expenditure, farmers, particularly
the small and marginal farmers, had to devise new livelihood strategies for their survival. The main
strategy followed by the farmers was to work as agricultural or non-agricultural labourers in or outside
the village. About 60 percent marginal farmers in the Ghaziabad district and 56 percent in the Sultanpur
district said that they work as agricultural or non-agricultural labourers to supplement their income.
Some 16 percent small farmers in both the districts reported wage labour to be the main support activity.
However, no medium or large farmer in these districts reported working as a wage labourer. Migration
was reported as another important livelihood option by about 29 percent respondents in the Sultanpur
district but only by about 3 percent respondents in the Ghaziabad district. Thus, migration was more
prevalent in the backward regions with low agricultural development and lack of employment
opportunities. The adoption of some non-agricultural activity like small shop or business was reported
by 23 percent farmers in the Ghaziabad district and 19 percent in the Sultanpur district. All the categories
of farmers reported taking up of non-agricultural activities, though the proportion was lower in case of
large farmers. A number of factors restrain the farmers from adopting non-agricultural enterprises. The
most important constraint is lack of technical knowledge, followed by lack of capital, lack of local
demand and social and cultural inhibitions.

Drought-Prone Area

The Study Area

For this study, two drought-prone districts — Chitrakoot from Uttar Pradesh and Panna from Madhya
Pradesh — were purposely selected. Both these districts fall in the Bundelkhand region of central
India, which is a semi-arid plateau covering 12 districts of northern Madhya Pradesh and 7 districts of
southern Uttar Pradesh. It is located in the central Indian belt south of the Yamuna river, between the
fertile Gangetic Plain stretching across northern UP and the highlands of central MP. Much of the
region suffers from acute ecological degradation due to top soil erosion and deforestation, leading to
low productivity of land. Soil erosion is a persistent problem which is aggravated by the hilly landscape,
high winds and poor quality of soils, leading to the widespread growth of gullies. Primary information
was collected from 205 farmers in the Chitrakoot district and 200 farmers in the Panna district. The
sample comprised 40 percent marginal farmers, 30 percent small farmers, 20 percent middle famers
and 10 percent large farmers (Table 12).

Table 12: Distribution of sample farmers by land-size class in Chitrakoot and Panna districts

District      Marginal        Small      Medium      Large         All
       farmers       farmers       farmers     farmers      farmers

No. % No. % No. % No. % No. %

Chitrakoot 80 39.02 61 29.76 40 19.51 24 11.71 205 100.0

Panna 79 39.50 54 27.00 47 23.50 20 10.00 200 100.0
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Assets Ownership

The average area owned by the sample farmers was 4.63 acres in the Chitrakoot district and 4.62
acres in the Panna district, the total operated area being slightly higher at 4.67 acres and 4.63 acres in
these two districts, respectively. Most of the farmers were owner cultivators. Only 13 farmers in
Chitrakoot and 4 in Panna reported leasing-in of land, while leasing-out was reported only by 8 and 2
farmers in these districts, respectively. The number of livestock per household was reported at 5.39 in
Chitrakoot and 4.67 in Panna. The number of milch animals owned per household was 2.52 and 2.17,
respectively in these two districts. However, the productivity of milch cattle is very low. The value of
agricultural machinery was reported to be Rs 56,410 in Chitrakoot and Rs 31,200 in Panna.

The value of farm-machinery owned showed a sharp rise with the increase in size of holding. In
Chitrakoot, a marginal farmer owned agricultural machinery worth Rs 8,600 while a large farmer owned
agricultural machinery worth Rs 241,920. The corresponding figures for Panna were Rs 16,670 and Rs
101,310. The total value of physical and financial assets owned per household was Rs 3.6 lakh in
Chitrakoot and Rs 1.90 lakh in Panna. The value of assets owned by large farmers was roughly six and
a half times of that owned by marginal farmers in the Chitrakoot district and three-times in the Panna
district. Thus, it is evident that the asset base of the marginal and small farmers was quite weak in the
region.

Cropping Pattern and Productivity

Being dry regions, the cropping pattern in the districts of Chitrakoot and Panna is dominated by
coarse cereals, pulses and oilseeds. In Chitrakoot, the major crops were pulses (42%), coarse grains
(18%) and oilseeds (19%). Only 10 percent area was under wheat and 3 percent was under paddy.
Sugarcane is cultivated by only a few medium and large framers. In the Panna district, 34 percent area
was under coarse grains, 21 percent was under pulses and 19 percent was under oilseeds. Wheat and
paddy accounted for 15 percent and 10 percent of cropped area, respectively. The yield levels in these
districts were quite low. In Chitrakoot, the average yield per acre was 8 quintals for paddy, 2 quintals
for pulses, 3 quintals for coarse grains and 2 quintals for oilseeds and 178 quintals in sugarcane for
kharif season. In rabi season, the per acre yield was 10 quintals for wheat, 3 quintals for pulses, 2
quintals for oilseeds and 5 quintals for coarse grain. In Panna, the average yield per acre was 12 quintals
for paddy, 3 quintals for pulses, 6 quintals for coarse grains in the kharif season and 10 quintals for
wheat, 3 quintals for pulses, 3 quintals for oilseeds and 4 quintals for coarse grain in the rabi season.
The average yield per acre of the two crops did not show any significant difference across different
farm-size groups.

Value of Productivity

The gross value of productivity per acre was Rs 12,660 in the Chitrakoot district and Rs 13,108 in
the Panna distict (Table 13). The net value of productivity was Rs 8,641 and Rs 8,976 in these two
districts, respectively. In Chitrakoot, the net income per acre was higher on medium and large holdings
than on marginal and small holdings. It was mainly due to higher area under more profitable crops on
large holdings. However, in Panna, an inverse relationship between farm size and net income per acre
was observed.

Constraints Posed by Small Size of Holdings

The respondents identified the number of problems posed by the small size of their landholdings.
These problems are discussed briefly below.
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Table 13: Farm-size-wise gross and net income per acre in Chitrakoot and Panna districts

(in Rs)

Particulars Marginal farmers Small farmers Medium farmers Large farmers All farmers

                        Chitrakoot district

Gross value of 10604 10566 12093 15802 12660
agricultural output

Cost of inputs 3971 3588 4110 4287 4019

Net value of 6633 6978 7983 11514 8641
agricultural output

                           Panna district

Gross value of 14371 13443 12837 12297 13108
agricultural output

Cost of inputs 3761 3717 3655 5370 4133

Net value of 10610 9725 9182 6926 8976
agricultural output

Marketing of Produce

Generally farmers produce pulses, coarse grains and oilseeds for the market, and wheat and paddy
for households consumption. A varying part of foodgrains is retained for home consumption. In the
Chitrakoot district, of the total output, about 92 percent of paddy, 94 percent of wheat, 17 percent of
kharif pulses and 5 percent of rabi pulses was retained for self-consumption. About 29 percent of kharif
coarse grains, 12 percent of rabi coarse grains, 43 percent of kharif oilseeds and 16 percent of rabi
oilseeds were retained for home-consumption and the rest was marketed. Thus, agriculture in this
region is largely subsistence-oriented. A similar picture was found in the Panna district. Here of the
total output, about 41 percent of paddy, 23 percent of pulses, 32 percent of coarse grains and 17 percent
of oilseeds during kharif season and 47 percent of wheat, 15 percent of pulses, 62 percent of oilseeds
and 20 percent of coarse grains during rabi season were retained for home-consumption. The marginal
farmers retained a relatively higher proportion of their output for home-consumption. But in their case
too, more than half of the output was sold in the market. The output was sold by the farmers to multiple
agencies. In Chitrakoot, 83 percent of farmers reported selling their output to wholesalers, 22 percent
reported selling in kisan mandi, 17 percent reported selling directly to consumers and 14 percent sold
their produce to village traders. A much higher proportion of medium and large farmers reported selling
in the kisan mandi as compared to the marginal and small farmers. Only medium and large farmers
reported selling to the government agencies. In Panna, 66 percent farmers sold their output to wholesaler
and 39 percent sold in kisan mandi. About 13 percent farmers sold their produce to consumers. Here
also, a higher proportion of medium and large farmers reported selling to kisan mandi as compared to
that of marginal and small farmers. Only 1 percent farmers sold their produce to the government agencies.
The study on marketing pattern of produce shows that the role of government agencies in food
procurement of crop output was quite limited and very few farmers were benefitting from the public
procurement system. The small and marginal farmers with low produce were forced to sell their output
to the wholesalers or village traders. Distance from the market was a major problem for the farmers as
28 percent farmers in Chitrakoot and 57 percent in Panna reported about selling their produce in the
village. About 32 percent farmers of Chitrakoot and 25 percent of farmers in Panna reported that they
sell their produce in markets situated at a distance of 5 to10 km. Nearly half of the farmers in these two
districts reported that the point of sale was more than 10 km away from their village. In selling their
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produce in the regulated markets the farmers faced a number of problems such as long distance, high cost
on transportation, low pricing, delayed payment, low weight and cheating by agents. Thus, functioning of
the regulated markets was far from satisfactory and they have failed to meet their objectives.

Access to Credit

The total outstanding loans per households were reported to be Rs 38,610 in the Chitrakoot district.
Indebtedness was found related to size of holdings. Thus, per household loans were only Rs 18,923 in
marginal farmers and gradually increased to Rs 68,231 in large farmers. Indebtedness was found to be
lower in the Panna district. Loans outstanding per household in this district were Rs 13,286 for marginal
farmers, Rs 44,273 for large farmers and Rs 22,746 for all farmers. The major source of loan in both the
districts was commercial banks which provided 89 percent of loans in Chitrakoot and 75 percent in
Panna districts. The share of cooperative credit societies in the total loans was only 2 percent and 15
percent in these two districts, respectively. Only 9 percent of loans in both the districts were obtained
from non-institutional sources. However, reliance on non-institutional sources of credit was higher by
marginal farmers and small farmers. These findings support the view that institutional credit is not
reaching the marginal and small farmers to the required extent. The access to credit from commercial
banks remains limited and suffers from a number of problems.

Access to Extension Services

In the Chitrakoot district, only 2 percent of farmers were contacted by the BDO and only 4 percent
were contacted by an ADO. About 24 percent of farmers reported visits by the officials of Agriculture
Department and 7 percent reported about visits by employees of Kisan Sewa Kendra. Visit by the officials
of agricultural university was reported by only 0.5 percent farmers in the district. The situation was found
similar in the Panna district, where only 3 percent reported visits by an ADO, 39 percent by the officials
of Agriculture Department, 5 percent by employees of Kisan Sewa Kendra and 14 percent farmers
responded that other public agency contacted them. As in the irrigated districts, it was observed that the
extension officials contacted mainly the medium and large farmers in the village, while marginal and
small farmers were largely ignored by them.

Impact of Droughts

The incidence of droughts is frequent in both the districts of this region. About 82 percent farmers
of the Chitrakoot district reported that they were affected by the drought during the year 2009-10, while
78 percent farmers were severely affected during 2006-07. About 78 percent of the gross cropped area
in the Chtirakoot district was affected by droughts. Output of various crops was reduced significantly
due to incidence of the drought. The maximum loss was found in pulses, followed by wheat, oilseeds,
paddy and coarse grain in the Chitrakoot district. In the Panna district also, the maximum loss was in
pulses, followed by coarse grains, wheat, paddy and oilseeds. It was found that the large farmers suffered
more as compared to marginal farmers due to drought. Due to insects-pest and diseases caused by a
drought about 36 percent of pulse crops, 24 percent of oilseeds crops, and 18 percent of coarse grain
crops were affected in the Chitrakoot district. The loss in value-terms was 54 percent in pulses, 48
percent in coarse grains, 27 percent each in oilseeds and wheat. More or less all the farmers suffered
due to the problems of insect-pests and diseases caused by a drought. In the Panna district, 22 percent
pulses area was affected by insect-pest and diseases, followed by 19 percent in coarse grains. In value-
terms, the loss was 56 percent in wheat, 43 percent in coarse grains, 41 percent in paddy and pulses and
19 percent in oilseeds.  A drought also affects cultivation of crops in different ways. Under the drought
condition, soil nutrients become non-available and the increased toxicity leads to different diseases and



51

deficiencies in crop. In the Chitrakoot district, 85 percent farmers reported loss of money spent on
inputs and 75% reported incidence of increased diseases in crops. Other losses reported were damage
to grain quality (59%), lower yield (58%), delay in sowing (25%) and delay in ploughing (24%). In the
Panna district, farmers reported higher incidence of diseases in crops (59%), loss of investment in input
(42%), increased cost of cultivation (32%) and grain quality damage (24%). The large and medium
farmers were affected more as compared to small and marginal farmers. Recurrent droughts also affect
farm investments on irrigation and other inputs and discourage adoption of high-value crops and new
technology. Maximum impact was reported in the adoption of high-value crops and investments on
irrigation and on-farm inputs. Apart from crops, livestock was also adversely affected by drought. In
Chitrakoot, 24 percent loss of animal life, 13 percent increase in animal diseases, and 21 percent loss of
income from livestock was reported. No loss of life of livestock was reported in the Panna district, but
loss in animal husbandry income due to drought was reported at Rs 4,416 per household.

Average Annual Household Income

The average annual household income for the districts of Chitrakoot and Panna is shown in Table
14. In the Chitrakoot district, the average household income from agriculture was Rs 25,483 and it
varied from Rs 11,208 for marginal farmers to Rs 74,256 for large farmers. Similarly, household income
from all sources varied from Rs 54,592 for marginal farmers to Rs 158,301 for large farmers. Crops
contributed 32 percent and animal husbandry 20 percent to the household income in this district
(Table 15). The contribution of crops was only 21 percent in marginal farmers, and it gradually increased
to 47 percent in case of large farmers. Thus, due to small size of holding income from farming was not
sufficient in meeting household expenses in case of small and marginal farmers. Therefore they had to
supplement their income by other sources like animal husbandry, wage income and services. Wages
contributed about 10 percent and services about 19 percent to the household income in the Chitrakoot
district. Remittances constituted about 9 percent of household income.

Table 14: Farm-size-wise annual household income by source in Chitrakoot district

(in Rs)

Source of income Marginal farmers Small farmers Medium farmers Large farmers All farmers

Agriculture (Crops) 11208 19806 33427 74256 25483

Animal husbandry 13306 15105 18119 24265 16063

Agricultural wages 9393 5681 2903 454 5976

Non-agricultural wages 1575 2154 1050 500 1519

Artisanal works 285 0 0 0 111

Business and trade 4627 1210 1100 175 2401

Services 10244 15833 19438 21396 15006

Interest 66 144 476 451 214

Remittances 1800 9566 4788 22227 7085

Pension 135 472 3120 0 802

Rental income from 0 0 1070 1754 414
leasing-out of land

Income from sale of 56 574 1515 2523 784
irrigation water, hiring
of tractor and farm
equipments, etc.

Others 1898 1511 4970 10300 3366

Total 54592 72056 91974 158301 79224
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Table 15: Farm-size-wise distribution of annual household income by source in Chitrakoot district

 (in percent)

Source of income Marginal farmers Small farmers Medium farmers Large farmers All farmers

Agriculture (Crops) 20.53 27.49 36.34 46.91 32.17

Animal husbandry 24.37 20.96 19.70 15.33 20.28

Agricultural wages 17.21 7.88 3.16 0.29 7.54

Non-agricultural wages 2.89 2.99 1.14 0.32 1.92

Artisanal works 0.52 0.00 0.00 0.00 0.14

Business and trade 8.48 1.68 1.20 0.11 3.03

Services 18.76 21.97 21.13 13.52 18.94

Interest 0.12 0.20 0.52 0.28 0.27

Remittances 3.30 13.28 5.21 14.04 8.94

Pension 0.25 0.66 3.39 0.00 1.01

Rental income from
leasing-out of land 0.00 0.00 1.16 1.11 0.52

Income from sale of
irrigation water, hiring
of tractor and farm
equipments 0.10 0.80 1.65 1.59 0.99

Others 3.48 2.10 5.40 6.51 4.25

The average household income from crops was higher in the Panna district than in the Chitrakoot district
in all categories of farms. It varied from Rs 17,327 for marginal farmers to Rs 90,621 for large farmers
(Table 16). The total household income was Rs 57,192 for marginal and Rs 118,920 for large farmers.

Table 16: Farm-size-wise annual household income by source in Panna district

(in Rs)

Source of income Marginal farmers Small farmers Medium farmers Large farmers All farmers

Agriculture (Crops) 17327 31637 50885 90621 36406

Animal husbandry 16475 14091 15807 21339 16161

Artisan work 0 0 0 0 0

Non-agricultural wages 785 0 1532 1750 845

Business and trade 1628 889 318 0 958

Agricultural wages 14210 15412 4897 1385 11063

Services 4835 3000 10264 0 5132

Interest 443 0 0 0 175

Remittances 861 0 0 500 390

Pension 0 13 0 0 4

Rental Income 0 0 0 250 25
(Leasing-out)

Income from sale of 533 430 947 1435 693
irrigation water, hiring
of tractor and farm
equipments, etc.

Others 96 222 213 1640 312

Total 57192 65695 84862 118920 72163
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Crops contributed only 30 percent of the household income in marginal farmers and 48 percent in
small farmers in this district (Table 17). The corresponding shares for medium and large farmers were
60 percent and 76 percent. The contribution of animal husbandry was 22 percent, higher than in
Chitrakoot. Among non-agricultural sources, agricultural wages was the most important source with a
contribution of 15 percent to household income, while service contributed only about 7 percent. The
share of services was higher in medium farmers (12%) and of agricultural wages was higher in marginal
(25%) and small (23%) farmers.

Only 10 percent farmers in the Chitrakoot district and 31 percent in the Panna district opined that
income from agriculture was adequate to meet their household requirements. About 46 percent large
farmers in Chitrakoot and 100 percent in Panna found their income to be adequate. But this proportion
was as low as 1 percent and 8 percent, respectively in these districts in the case of marginal farmers.
About 59 percent marginal farmers in Chitrakoot and 39 percent in Panna reported that agricultural
income was able to meet only less than 50 percent of their family requirements. About 76 percent
farmers in the Chitrakoot district and 30 percent in the Panna district did not find agriculture to be
profitable business. This opinion was common in all the categories of farmers, irrespective of their
farm-size. The main reasons given for finding agriculture un-economical were: problems of irrigation,
high input costs, un-remunerative output prices, poor quality of land and high labour cost. The pattern
of response was similar across different size categories. Despite this, 91 percent of sample farmers in
Chitrakoot and 81 percent in Panna wanted that their next generation should adopt agriculture as
occupation. This primarily reflects the attachment of farmers with their land. However, 4 percent of
farmers in Chitrakoot and 3 percent in Panna desired to leave agriculture. This proportion was a little
higher in case of marginal farmers in both the districts, 6 percent in Chitrakoot and 4 percent in Panna.

Table 17: Farm-size-wise distribution of annual household income by source in Panna district

(in percent)

Income source Marginal farmers Small farmers Medium farmers Large farmers All farmers

Agriculture (Crops) 30.30 48.16 59.96 76.20 50.45

Animal husbandry 28.81 21.45 18.63 17.94 22.40

Artisanal works 0.00 0.00 0.00 0.00 0.00

Non-agricultural wages 1.37 0.00 1.81 1.47 1.17

Business and trade 2.85 1.35 0.37 0.00 1.33

Agricultural wages 24.85 23.46 5.77 1.16 15.33

Services 8.45 4.57 12.09 0.00 7.11

Interest 0.77 0.00 0.00 0.00 0.24

Remittances 1.51 0.00 0.00 0.42 0.54

Pension 0.00 0.02 0.00 0.00 0.01

Rental income
(Leasing-out of land) 0.00 0.00 0.00 0.21 0.03

Income from sale of
irrigation water, hiring
of tractor, farm
equipments, etc. 0.93 0.65 1.12 1.21 0.96

Others 0.17 0.34 0.25 1.38 0.43
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Strategies and Measures for Livelihood

Various livelihood strategies and measures were being adopted by the farmers in this region. These
included (i) adoption of drought-resistant varieties (by 78% farmers in the Chitrakoot district and 62%
in the Panna district), (ii) minimization of farm operation expenses (by 72% in Chitrakoot and 28% in
Panna), (iii) postponing of crop planting (by 43% in Chitrakoot and 13% in Panna), (iv) reduced use of
inputs (by 38% in Chitrakoot and 7% in Panna), and (v) adoption of improved tillage practices (by 37%
in Chitrakoot and 14% in Panna). In the Chitrakoot district, the main source of livelihood during drought
was animal husbandry followed by taking up of non-farm work, short-term loans and utilization of
savings. Similar livelihood strategies were also adopted by the farmers in the Panna district. About 10
percent farmers in the Chitrakoot district and 3 percent in the Panna district reported migration to earn
their livelihood during drought.

Flood-Prone Area

The Study Area

The third scenario studied was of the flood-prone areas of the Gangetic Plains. For this purpose,
one flood affected district each in Uttar Pradesh (Bahraich) and Bihar (Sitamarhi) were purposely
selected. Bahraich is situated in the northern tarai region of UP on the Nepal border. The climate of the
district is hot and humid, which creates favourable conditions for incidence of diseases of crops as well
as of humans. The main soil types of Bahraich are Domat, Matiyar, Balui and light domat. Due to high
fertilility of land, green cover is spread throughout the district. The Saryu, Rapti, Ghaghra and Kaudiyala
are the main rivers passing through the district. Beside this, many lakes and ponds are also found in the
district. The Sitamarhi district forms a part of Bihar Gangetic Plains. The major rivers of the district are
Bagmati, Lakhandei and Adhwara. The climate of district is humid. Soils of the district can be classified
as sand, sandy-loam and clay-loam. For study, a field survey of 205 farmers in the Bahraich district and
of 200 farmers in the Sitamarhi district was carried out. Nearly half of the sample consisted of marginal
farmers, while about one-fourth was of small farmers (Table 18). The middle and large farmers constituted
about 10 percent each of the sample.

Table 18: Distribution of sample farmers by land size class in Bahraich and Sitamarhi districts

District Marginal farms    Small farms  Medium farms  Large farms   All farms

No. % No. % No. % No. % No. %

Bahraich 100 48.78 53 25.85 29 14.15 23 11.22 205 100.0

Sitamarhi 96 48.00 53 26.50 31 15.50 20 10.00 200 100.0

Assets Ownership

The average area owned by sample farmers was 4.26 acres in the Bahraich district and 4.66 acres in
the Sitamarhi district, the total operated area being slightly higher at 4.35 acres and 4.67 acres in these
two districts, respectively. Most of the farmers were owner cultivators. Leasing of land was extremely
limited, only 5 farmers in Bahraich and 9 in Sitamarhi reported leasing-in of land, while leasing-out
was reported by 7 and 3 farmers in these two districts, respectively. The number of livestock per household
was reported at 5.9 in Bahraich and 1.8 in Sitamarhi. The number of milch animals owned per household
was 1.4 and 0.6, respectively in these two districts. The value of agricultural machinery was reported to
be Rs 84.4 thousand in Bahraich and Rs 16.3 thousand in Sitamarhi. The value of farm-machinery
owned showed a sharp rise with the increase in size of holding. Thus, a marginal farmer in Bahraich
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owned agricultural machinery worth Rs 8000, while a large farmer owned agricultural machinery worth
Rs 4,54,000. The corresponding figures for Sitamarhi were Rs 9000 and Rs 10,7,000. The total value of
physical and financial assets owned per household was Rs 5.4 lakh in Bahraich and Rs 2.8 lakh in
Sitamarhi. The value of assets owned by large farmers was roughly eleven-times of that owned by
marginal farmers in Bahraich district, and five-times in the Sitamarhi district. Thus, it is evident that
the asset base of the marginal and small farmers was quite weak in the region.

Cropping Pattern and Productivity

In the Bahraich district, the major crops are paddy, pulses, oilseeds, coarse grain, vegetables and
sugarcane. Pulses, coarse grains and oilseeds are cultivated during both kharif and rabi seasons. During
the kharif season, paddy covered 31 percent cropped area, sugarcane covered 15 percent area, 3 percent
area was under pulses and 4 percent was under coarse grains. Among rabi crops, wheat covered 23
percent area, pulses 10 percent area and oilseeds 7 percent area. Farming in the Sitamarhi district was
more subsistence-oriented as compared to one in the Bahraich district. During kharif season, 43 percent
of cropped area in the district was under paddy, 1 percent was under pulses, 5 percent was under coarse
grains and only 2 percent was under sugarcane, while during rabi season, 33 percent area was under
wheat, 11 percent was under pulses, 3 percent was under oilseeds and 1 percent was under coarse
grains. The cropping pattern was similar across different farm-sizes in the district. In Bahraich, the
average yield per acre was 6 quintals in paddy, 1 quintal in pulses, 3 quintals in coarse grains, 2 quintals
in oilseeds and 169 quintals in sugarcane during the kharif crops. In the rabi season, the per acre yield
was: 11 quintals for wheat, 3 quintals for pulses, 4 quintals for oilseeds and 3 quintals for coarse grains.
The average yield per acre in Sitamarhi was 11 quintals in paddy, 3 quintals in pulses, 3 quintals in
coarse grains and 183 quintals in sugarcane during the kharif season. In the rabi season, the per acre
yield was 9 quintals for wheat, 4 quintals for pulses, 3 quintals for oilseeds and 8 quintals for coarse
grains. The average yield of crops did not show any significant difference across different farm-size
groups.

Value of Productivity

The gross value of productivity per acre was estimated at Rs 22,569 in Bahraich and Rs 17,521 in
Sitamarhi (Table 19). The net value of productivity was Rs 14,032 and Rs 9,628, respectively in these
districts. Thus, the value of productivity was markedly higher in the Bahraich district than in Sitamarhi
district, although physical productivity did not differ much in these two districts. This reflects a higher
diversification in Bahraich in favour of high-value crops, particularly sugarcane than that in Sitamarhi.
It was also observed that in Bahraich the net income per acre was highest on large holdings, followed
by marginal holdings. It was largely due to higher area under high-value crops on large holdings. In
Sitamarhi, the highest net income per acre was on small holdings, followed by marginal, large and
medium holdings.

Constraints Posed by Small Size of Holdings

The pattern of farmers’ response on various constraints faced by them was similar in both the
districts. These are briefly discussed below.

Marketing of Produce

In the Bahraich district, of the total output about 45 percent of paddy, 61 percent of wheat, 51
percent of kharif pulses, 29 percent of rabi pulses, 35 percent of kharif coarse grains, 12 percent of rabi
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coarse grains, 54 percent of kharif oilseeds and 43 percent of rabi oilseeds was retained for home-
consumption and the rest was marketed. In the case of sugarcane, about 97 percent output was sold by
the farmers. A similar picture was found in the Sitamarhi district also. Here, of the total ouput about 21
percent of paddy, 38 percent of pulses, 36 percent of coarse grains and 14 percent of sugarcane during
kharif season and 32 percent of wheat, 23 percent of pulses, 64 percent of oilseeds and 17 percent of
coarse grains during rabi season were retained for home-consumption. The marginal farmers retained
a higher proportion of their output for home consumption. But in their case too, more than half of the
output was being marketed.

Table 19: Farm-size-wise gross and net income in Baharaich and Sitamarhi districts

(in Rs/acre)

Particulars Marginal farmers Small farmers Medium farmers Large farmers All farmers

                    Bahraich district

Gross value of 20560 18353 18864 28077 22569
agricultural output

Cost of inputs 8419 8590 8512 8579 8536

Net value of 12141 9763 10352 19497 14032
agricultural output

                      Sitamarhi district

Gross value of 19306 20313 14133 17167 17521
agricultural output

Cost of inputs 8242 7453 7261 8424 7894

Net value of 11064 12860 6872 8743 9628
agricultural output

The farm output was sold by the farmers to multiple agencies as 51 percent of sample farmers in
Bahraich sold their output to wholesalers, 37 percent sold to government agencies, 38 percent sold to
village traders, and 19 percent sold in the kisan mandi. A much higher proportion of medium and large
farmers reported selling in the kisan mandi as compared to the marginal and small farmers. In Sitamarhi,
67 percent of sample farmers sold their produce to wholesalers, 36 percent sold to village traders and
about 13 percent sold directly to consumers. Here also, a higher percentage of large farmers reported
selling in kisan mandi. The study on marketing pattern of farm produce shows that the role of government
agencies in food procurement was limited and very few farmers were benefitting from the public
procurement system in Baharaich. No farmer reported selling produce to any government agency in
Sitamarhi. Distance from the market was a major problem for the farmers as 55 percent farmers in
Bahraich and 65 percent in Sitamarhi reported about selling their produce in the village. Only 9 percent
farmers of Bahraich and 23 percent of Sitamarhi sold their produce in markets situated 5-10 km away.
Nearly half of the farmers in the Baharaich district and 8 percent in the Sitamarhi district reported that
the point of sale was more than 10 km from their village. In selling their produce in the regulated
markets, the farmers faced a number of problems, such as long distance, high cost of transportation,
low pricing, delayed payment, low weight and cheating by agents. Thus, functioning of the regulated
markets was also far from satisfactory and they have failed to meet their objectives.

Access to Credit

The total outstanding loans per households were reported to be Rs 52,312 in the Bahraich district.
Indebtedness was found related to size of holdings. Thus, per household loans were only Rs 25,489 in
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marginal farmers and gradually increased to Rs 1,12,833 in large farmers. Indebtedness was found to
be lower in the Sitamarhi district. Loans outstanding per household in this district were Rs 33,448 for
marginal farmers, Rs 43,636 for large farmers and Rs 41,648 for all farmers. The major source of loan
in both the districts was commercial banks which provided  95 percent of loans in Bahraich and 81
percent in Sitamarhi districts. The share of cooperative credit societies in the total loans was less than
one per cent in these districts. Reliance on non-institutional sources of credit was larger among marginal
farmers and small farmers. Thus, in Bahraich, of the total loans, non-institutional loans accounted for
16 percent for marginal farmers and 9 percent for small farmers, while medium and large farmers did
not borrow from non-institutional sources. In Sitamarhi, the share of non-institutional sources in total
loans was 52 percent for marginal farmers, while the other three categories did not rely on non-
institutional loans. These findings support the view that institutional credit is not reaching the marginal
and small farmers to the required extent. The access to credit from commercial banks remains limited
and suffers from a number of problems.

Access to Extension Services

In Bahraich district, only 2.4 percent farmers were ever contacted by the ADO, about only 6 percent
were contacted by the officials of agriculture department and 10.7 percent reported visits by employees
of Kisan Sewa Kendra. The situation was found similar in the Sitamarhi district where only 1 percent
farmers reported about visits by the ADO, 26 percent reported about visits by officials of agriculture
department and 4.5 percent reported about the visits of employees of Kisan Sewa Kendra. In both the
districts, it was found that the extension officials mainly contacted the medium and large farmers in the
village, while marginal and small farmers were largely ignored by them.

Impact of Floods

Floods are a frequent phenomenon in both the districts of this region. About 71 percent farmers in
the Bahraich district and 100 percent in the Sitamarhi district reported that they were affected by floods.
The major problems caused by floods were waterlogging and increased incidence of pests and diseases.
The main crops affected were paddy, wheat and sugarcane in Bahraich and paddy and wheat in Sitamarhi.
Financial loss to agriculture was reported to be of Rs 42,251 per household in Bahraich and Rs 16,056
in Sitamarhi. Highest loss was in sugarcane in the former district and paddy in the latter district. Floods
also affect cultivation of crops in different ways. The majority of farmers in both the districts reported
delay in ploughing and sowing and increased crop disease. Other impacts were in terms of increased
cost of cultivation, loss of investment and lower yields. Most farmers opined that floods discouraged
investment in agriculture and prevented adoption of new seed varieties and new technology. Livestock
was also adversely affected by floods. About one-sixth farmers reported loss of livestock due to floods.
Increase in incidence of diseases and reduction in output were also reported by many farmers. The total
damage to animal husbandry was reported to be of Rs 2,536 per household in Bahraich and Rs 1138 in
Sitamarhi. Damage to house and property on account of floods was reported to be of Rs 5729 per
household in Bahraich and Rs 1801 per household in Sitamarhi.

Average Annual Household Income

In the Bahraich district, the average household income from agriculture was Rs 47,060 and it
varied from Rs 15,099 for marginal farmers to Rs 1,72,674 for large farmers (Table 20). Similarly,
household income from all sources varied from Rs 58,470 for marginal farmers to Rs 2,63,339 for
large farmers.
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Table 20: Farm-size-wise annual household income by source in Bahraich district

(in Rs)

Source of income Marginal farmers Small farmers Medium farmers Large farmers All farmers

Agriculture (crops) 15099 43588 63992 172674 47060

Animal husbandry 12162 12173 17995 36223 15690

Agricultural wages 10696 4775 138 2628 6767

Non-agricultural wages 2356 2830 3448 23043 4954

Business and trade 1577 436 0 0 882

Artisanal works 250 0 0 0 122

Services 9853 11660 15810 5722 10700

Interest 357 65 140 3719 628

Remittances 3806 2519 3862 2153 3296

Pension 1284 725 124 0 831

Rental Income 100 660 517 4239 768
(leasing-out)

Income from sale of 305 1098 2781 3065 1170
irrigation water, hiring
of tractor and farm-
equipments, etc.

Others 625 864 3550 9872 2138

Total 58470 81394 112358 263339 95005

Table 21: Farm-size-wise distribution of annual household income by source in Bahraich district

(in percent)

Source of income Marginal farmers Small farmers Medium farmers Large farmers All farmers

Agriculture (crops) 25.82 53.55 56.95 65.57 49.53

Animal husbandry 20.80 14.96 16.02 13.76 16.51

Agricultural wages 18.29 5.87 0.12 1.00 7.12

Non-agricultural wages 4.03 3.48 3.07 8.75 5.21

Business and trade 2.70 0.54 0.00 0.00 0.93

Artisanal works 0.43 0.00 0.00 0.00 0.13

Services 16.85 14.33 14.07 2.17 11.26

Interest 0.61 0.08 0.12 1.41 0.66

Remittances 6.51 3.09 3.44 0.82 3.47

Pension 2.20 0.89 0.11 0.00 0.87

Rental Income 0.17 0.81 0.46 1.61 0.81
(Leasing-out)

Income from sale of 0.52 1.35 2.48 1.16 1.23
irrigation water, hiring
of tractor and farm-
equipments, etc.

Others 1.07 1.06 3.16 3.75 2.25
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Crops contributed only 49.5 percent to the household income in the Baharaich district, while 16.5
percent was contributed by animal husbandry (Table 21). The contribution of crops was only 26 percent
in case of marginal farmers, which gradually increased to 66 percent in large farmers. Wages contributed
about 12.5 percent, services about 11 percent, and remittances about 4 percent to the household income.
Contribution of wages, service and remittance was relatively higher by marginal than other categories
of farmers.

The average household income from crops in the Sitamarhi district varied from Rs 21,062 for
marginal farmers to Rs 1,50,905 for large farmers (Table 22). The total household income was
Rs 64,901 for marginal farmers and Rs 136,304 for large farmers. The contribution of crops to household
income was only 32.5 percent in marginal farmers, 52 percent in small and medium farmers and 78.4
percent in large farmers (Table 22). The contribution of animal husbandry in Sitamarhi was 11.4 percent,
lower than in Panna district. Among non-agricultural sources, services was the most important source
with a contribution of 15 percent to household income (Table 23). Wages contributed only about 4
percent and remittances about 9 percent to household income.

Table 22: Farm-size-wise annual household income by source in Sitamarhi district

(in Rs)

Source of income Marginal farmers Small farmers Medium farmers Large farmers All farmers

Agriculture (crops) 21062 43388 65572 150905 46862

Animal husbandry 11009 10478 9911 8970 10494

Agricultural wages 6870 1157 0 0 3604

Non-agricultural wages 3115 3019 4000 0 2915

Business and trade 1000 344 774 0 691

Artisanal works 0 0 0 0 0

Services 9115 14075 24194 20500 13905

Interest 0 0 282 0 44

Remittances 9927 8094 7290 5200 8560

Pension 2023 1404 13626 1800 3635

Rental income 0 132 0 1500 185
(leasing-out of land)

Income from sale of 31 319 1113 1110 383
irrigation water, hiring
of tractor and farm-
equipments, etc.

Others 750 830 239 2585 876

Total 64901 83225 126304 192570 92041

Only 23 percent farmers in Bahraich and 31 percent in Sitamarhi opined that income from agriculture
was adequate to meet their household requirements. About 77 percent marginal farmers in Bahraich and
55 percent in Sitamarhi reported their income from agriculture was able to meet less than 50 percent of
their household requirement. This proportion was 33 percent and 25 percent respectively in these districts
in case of small farmers. About 67 percent farmers in Bahraich and 26 percent in Sitamarhi did not find
agriculture to be a profitable business. This opinion was same in all farm categories irrespective of
landholding-size. Despite this, very few farmers in these two districts wanted to leave agriculture and an
overwhelming proportion desired their next generation also to adopt agriculture as occupation.
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Table 23: Farm-size-wise distribution of annual household income by source in Sitamarhi district

(in percent)

Source of income Marginal farmers Small farmers Medium farmers Large farmers All farmers

Agriculture (crops) 32.45 52.13 51.92 78.36 50.91

Animal husbandry 16.96 12.59 7.85 4.66 11.40

Artisanal works 0.00 0.00 0.00 0.00 0.00

Non-agricultural wages 4.80 3.63 3.17 0.00 3.17

Business and trade 1.54 0.41 0.61 0.00 0.75

Agricultural wages 10.58 1.39 0.00 0.00 3.92

Services 14.04 16.91 19.15 10.65 15.11

Interest 0.00 0.00 0.22 0.00 0.05

Remittances 15.30 9.73 5.77 2.70 9.30

Pension 3.12 1.69 10.79 0.93 3.95

Rental Income 0.00 0.16 0.00 0.78 0.20
(leasing-out of land)

Income from sale of 0.05 0.38 0.88 0.58 0.42
irrigation water, hiring
of tractor and farm-
equipments, etc.

Others 1.16 1.00 0.19 1.34 0.95

Strategies and Measures for Livelihood

Farmers resort to various livelihood strategies to cope up with the problems posed by recurrent
floods. About 24 percent farmers in the Bahraich district and 29 percent in the Sitamarhi district adopted
flexible cropping pattern. About 60 percent farmers in the Bahraich district and 38 percent in the Sitamarhi
district relied on off-farm employment for their livelihood. Some farmers reported taking up non-
agricultural activities during floods. About 51 percent farmers in Bahraich and 29 percent in Sitamarhi
reported drawing on their past savings. Some farmers had to sell their livestock to survive during
floods. Migration on account of floods was reported by 6 percent farmers in Bahraich and 10 percent in
Sitamarhi. The main problems reported by farmers for their inability to take-up non-agricultural activities
were weak capital base, lack of knowledge and lack of demand in the area.

Major Findings and Suggestions

The study has highlighted the problems faced by the farmers, particularly by the marginal and
small farmers, in three different agro-climatic scenarios, namely, irrigated plains, drought-prone area
and flood-prone areas. The major findings of the study are summarized below:

In the six districts surveyed in the three agro-climatic scenarios, farming/crops contributed only
about half of the total household income from all sources. This contribution was even less in the case of
marginal and small farmers, varying from one-fourth to one-third only. At the present level of productivity,
agriculture generates an income of Rs 36.61 per capita per day in an agriculturally-developed district
(Ghaziabad) and Rs 20.15 per capita per day in an agriculturally-backward district (Sultanpur) in the
irrigated plains of UP. This compares with the poverty line of Rs 22 per capita per day estimated by the
Planning Commission for Uttar Pradesh for 2009-10. Thus, an average farm family will remain below
poverty line if it depends only on agriculture for its livelihood in the backward region and slightly
above poverty line in the more developed region. All marginal farmers in the Ghaziabad district and all
marginal and small farmers in the Sultanpur district fall below the poverty line. The situation is even
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worse in the drought-prone and flood-prone districts where income levels are still lower. Thus, a vast
majority of farmers would be living below the poverty line if they depend only on agriculture as their
source of livelihood.

Given the inadequacy of agricultural income in meeting the household expenditure, the farmers,
particularly the small and marginal farmers, have devised a new livelihood strategy for their survival.
The main livelihood strategy followed by the farmers is to work as agricultural or non-agricultural
labour in or outside the village. Services delivery has emerged as an important source of income in the
study area. Migration is another important livelihood option being adopted by farmers, though its
extent varies from district to district. A few farmers reported taking-up of non-agricultural activities to
supplement their income. A number of factors restrain the farmers from starting non-agricultural
enterprises. The most important constraint is lack of technical knowledge, followed by lack of capital,
lack of local demand and social and cultural inhibitions. The study has revealed that institutional credit
does not reach the marginal and small farmers to the required extent. The access to credit from commercial
banks remains limited and suffers from a number of problems like procedural hassles and delays.
Cooperative credit structure has been found weak in all the districts, except Ghaziabad district. It is
also dominated by large farmers. The study on marketing pattern of farm-produce has shown that the
role of government agencies in food procurement is limited and mainly the large farmers get the benefit
of public procurement system. The small and marginal farmers with low produce are forced to sell their
output to the village traders.

The economic condition of farmers has been found worse in the drought-prone and flood-prone
regions. The productivity levels are lower in these regions than in irrigated plains. The vagaries of
monsoon and floods cause damage to crops and cattle and make agriculture risk-prone, inhibiting
investments in irrigation and other infrastructures. The government support available to these farmers
to mitigate their problems is limited. In short, the study has shown that the marginal and small holdings
are economically non-viable to provide sustenance to a farmers’ family. As a result most of them live
below the poverty line. This raises concerns for long-term sustainability of small-scale farming. The
public support systems have not reached a large number of marginal and small farmers. The public
policy must accord due attention to the problems of these small farmers. In the long-run, the solution to
the problems of small farmers lies in shifting of agricultural workers to non-agricultural sector, as has
been adopted in the developed and some developing countries of the Far East. The short and medium
term measures require increasing of agricultural productivity and generatation of non-agricultural sources
of employment in the rural areas. The main elements of this strategy are outlined below:

● A major thrust on promotion of agricultural productivity and income through government support
programmes including development of rural infrastructure, marketing network, access to credit,
strategic research and extension services, etc. with a focus on the small and marginal farmers.

● Ensure remunerative prices to farmers and supply of good quality inputs at reasonable prices.

● Organise farmers through cooperatives or other forms of organisations to undertake agricultural activities,
including purchase of inputs, sale of produce, processing and marketing to reap economies of scale.

● Promote farmer-market linkages by liberalising land market, promoting contract farming and
organised retailing in agricultural products.

● Generate wage and non-wage employment opportunities in the rural areas. Launch programmes
for skill development, credit and technology dissemination in rural acreas, particulary for the youth
to start non-agricultural enterprises and business.
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Investment Trends in Agricultural R&D and Access to Technology

Alka Singh, Sandeep Kumar, GK Jha and Bhawana Joshi

Introduction

The public sector has been the predominant source of supply of agri-technology in the country and
much of the basic and strategic research, development of improved seed, especially in self-pollinated
crops, natural resource management, etc. have been its research domain. Due to ineffective mechanism
for proprietary protection in self-pollinated crops and non-lucrative market for natural resource
management research, the private investment in research was confined to mainly in the areas of
mechanical innovations, pesticides and hybrids (Pingali and Traxler, 2002). Since 1990s, rapid advances
in molecular biology and genetic engineering along with the strengthened intellectual property right
regime have created a commercial opportunity for private sector research, especially in crop
improvement. Consequently, the country’s agricultural R&D landscape started changing and now private
sector has a significant presence, especially in niche research areas like biotechnology which have
successfully evolved from the pre-commercial phase of basic and strategic research to market-oriented
products. However, harnessing the fruits of science for the masses calls for holistic efforts in multiple
directions such as higher research resources, appropriateness of and access to technology by resource-
poor farmers, efficient input and service delivery systems, capacity building, public education and
effective regulatory framework.

The Indian agri-biotech industry has witnessed an exponential growth and has attracted large
investments based on the potentialities of agri-biotech research coupled with huge untapped market
and improved IPR regime. Several domestic and multinational agricultural and food commodity firms
have entered into commercialization of such research applications in the country. However, it is also
apprehended that in view of the growing presence of private sector in agricultural R&D, the flow of
knowledge and technology may slow down and monopoly pricing might have implications for its
access to small farmers. Yet, little research effort was focused towards the dynamics of agri-biotech
innovation, firm strategy and industry structure, impacting flow of knowledge and cost of technology.
Further, the technology cannot overcome the gaps and deficiencies in infrastructure and institutions
(regulations, input & output markets) that hinder the pace of technology delivery to smallholders,
hence technology development is not a panacea (FAO, 2004). Identification of small farmers’ needs
and constraints to access and use of technology across regions and crops continues to be of immense
importance for policymakers. Most studies have focused on economic and social welfare impacts of
agri-biotechnologies, especially transgenic and wider adoption and impact of non-GM biotechnologies
such as plant tissue culture, have been less studied despite its decade old commercialization experience
in the country. In this backdrop, this study has analyzed the trends in growth and structure of agri-
biotech industry in terms of R&D focus, investments, product types, markets and incentives to explore
the innovation market and understand the industry perspectives. Farmers’ access to and use of one of
the highly commercialized agri-biotechnology applications (tissue culture), changes in farm practices,
cost implications and profitability have also been explored based on a farm survey. Taking a holistic
view of technology developers and its users, key policy interventions have been suggested for a speedy
technological flow to farmers, specially smallholders.
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Data and Methodology

The study has examined agri-biotech industry in terms of its size and growth, investments, R&D
efforts, product segments, business models, activities, etc. using two datasets. One relates to
Biotechnological Consortium India Limited (BCIL) survey-2007 data which is a rich source of firm-
level information related to the number of firms in different market segments of biotech industry, their
turnover, manpower employed, investments, R&D efforts, product types, etc. We have confined our
analysis to the agri-biotech segment of the dataset only. The other set of data relates to information
gathered from the tissue culture firms located in different parts of the country through mailed
questionnaires and personal interviews. Fifty tissue culture firms were contacted for seeking details
about ongoing R&D efforts, commercialized and pipe-line technologies, product types, business models,
markets, constraints in technology commercialization, etc. through semi-structured questionnaires. Based
on the responses provided by 15 firms and information gathered from a series of unstructured interviews,
the study has examined the agri-biotech market opportunities with specific reference to the tissue culture
technologies, product delivery strategies, constraints and emerging business models.

The study has also assessed technological capabilities in terms of on-going research efforts and
commercialized technologies in two market segments of agri-biotechnology — one relates to a simple,
but widespread biotechnological application (tissue culture) and the other relates to application in
advanced area (transgenic) in the country. For developments in transgenic research, field trial data
provided by the Indian GMO Research Information System (IGMORIS) since 2007 were used as a
measure of research activity. These data reflect current status of transgenic research by crops and traits
and also role of public and private sectors in transgenic R&D. The information on R&D efforts and
commercialized technologies in tissue culture industry was gathered through firms’ survey and BCIL
data source. This has helped in understanding and analyzing the agri-biotechnology innovation market
structure, firms’ concentration, product types, market segmentation, R&D efforts, etc.

To understand farm-level impact of agri-biotechnology, tissue culture was selected which is a highly
matured and commercialized application of biotechnology in agriculture and a case study on tissue
culture banana cultivation was undertaken. Tissue culture banana production technology is superior to
the traditional method (sucker-propagated) of banana production with respect to higher yield, uniformity,
disease-free planting material and true to type plants. Further, the fact that suckers carry pathogens like
bunchy top virus, nematodes and other pests makes them less attractive for using as planting material
under intensive management. Mass multiplication of tissue culture plants can be undertaken in a short
time, while the traditional clonal propagation methods cannot cope-up with the continuous demand for
new planting material. Hence, growing of tissue culture banana is becoming popular in many parts of
the country, especially in Maharashtra, the leading producer of banana, followed by Tamil Nadu, Gujarat,
Karnataka, Andhra Pradesh and Madhya Pradesh.

The Jalgaon district of Maharashtra and the adjoining districts of Gujarat and Madhya Pradesh are
traditionally known as banana basket of the country. This study has purposively selected Raver and
Chopra Taluks of the Jalgaon district (Maharashtra) and Burhanpur block of the Burhanpur district
(Madhya Pradesh) based on the larger area under banana cultivation and adoption of tissue culture
banana cultivation technology led by the private sector. Farmers’ survey was conducted in the study
domain and detailed information regarding banana cultivation was collected from 35 tissue culture
banana growers (technology adopters) and 45 conventional sucker banana growers (non-adopters)
through structured questionnaires during 2011-12. The farm-level data were analyzed in a partial
budgeting framework to explore the economic impact, technical efficiency and production constraints
faced by the farmers in the study domain.
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Agricultural Biotechnology Business: Industry Structure and Growth

Biotechnology, the fastest growing sector since the decade of 1990s has attracted large resources
for R&D and infrastructure and has generated employment in its various product segments. The Indian
biotechnology industry has grown over the past few years at a very rapid pace to reach a sizeable scale
in terms of turnover. The market for biotechnology products in India is estimated to be around Rs 110
billion (in 2010-11) with an impressive annual growth of 20 percent in the turnover (at 2004-05 prices)
since 2002. The sub-sectoral breakup shows that the pharma biotechnology has the lion’s share in
India’s biotech revenue (62%), followed by service sector (18%) and agriculture (14%) in 2007. The
adoption of Bt cotton has encouraged the development of agri-biotechnology towards one of the fastest
growing segments of biotech industry in the country, and is now the third largest sector in the industry,
with a turnover of Rs 25 billion (in 2010-11). The size of the biotech industry has grown from mere 176
firms in 2001 to 706 firms in 2007 (BCIL reports, various issues) — a quarter of these firms are
engaged in agriculture-based activities and an equal number of firms are engaged in healthcare (27%)
and services (26%) (equipments, contract research, etc.) (in 2007). The industrial biotechnology (11%),
bioinformatics (7%), and environment biotechnology (3%) seem to be playing smaller roles in Indian
biotech industry. The number of total firms in the agricultural sector included in the BCIL surveys
shows a consistently increasing trend from 85 firms in 2001 to 129 firms in 2003 and 202 firms in
2007. The market segmentation within the agricultural biotechnology sub-sector reveals that out of the
202 firms in 2007, 35 percent were primarily engaged in bio-fertilizer and bio-pesticide based activities,
28 percent were in tissue culture related activities, 19 percent were involved in hybrid seeds and only
13 percent firms were reported to be engaged in transgenic related activities (Table 1). The nature of
activity extends from research alone to research, manufacturing, marketing and consultancy.

It is interesting to note that there were substantial cases of cross participation in different market
segments within the agri-biotechnology sector which makes it difficult to characterize firms under a
specific application category. This is indicative of the fact that firms have adopted a portfolio approach
rather than having specialization in a single market segment, thereby following a risk reduction approach
through diversification. The other interesting fact that emerged was that many of the tissue culture and
biofertilizer/biopesticides firms are direct competitors to each other. A similar pattern was observed in
the upstream agri-biotechnology segment, i.e. between hybrid seeds and transgenic market segment
(Table 1).

Table 1: Firms’ cross participation in different market segments of agricultural biotechnology

Particulars Tissue culture Biofertilsers & Transgenics Hybrid seeds
biopesticides

% of total firms in each segment 28 35 13 19

% share in tissue culture - 13 12 5

% share in biofertilsers & biopesticides 16 - 0 0

% share in transgenics 5 1 - 36

% share in hybrid seeds 4 0 54 -

Total number of firms 56 70 26 39

Source: Compiled from BCIL (2007)

The data also revealed that R&D and production units of most of the firms are located in the states
of Maharashtra, Andhra Pradesh, Karnataka and Tamil Nadu mainly due to better infrastructural support
and climatic advantages. A majority of firms were established during 1990s and hence the industry is



65

hardly two-decade old in the country. Of the total 202 firms in agri-biotechnology subsector covered in
the BCIL dataset, details about turnover, investments, manpower employed, product types, etc. were
available only for 109 firms. The data revealed that firms’ business assets, annual turnover and
employment capacity differed significantly within the agri-biotech industry (Table 2). It is important to
note that the agri-biotech industry depicts an asset turnover ratio of about 0.35:1 which seems to be
comparatively high for agro-based industry, perhaps because of investment by the new companies to
capture the growing markets in future.

Table 2: Economic indicators of agri-biotech industry in India, 2007

Companies Highest Lowest Median Average

Number of employees 4,307 6 51 237

Turnover (in million Rs) 26,959 0.38 53 969

Business assets (in million Rs) 17,389 0.5 20 315

Source: Compiled from BCIL (2007)

It was observed that the agri-biotech industry has pre-dominance of small firms measured in terms
of turnover and manpower employed. The analysis of these firms revealed that many of the small- and
medium-sized firms in terms of annual turnover, dealt largely with bio-fertilizers, bio-pesticides and
tissue culture as against the presence of large-sized firms in transgenic and hybrid seeds (Table 3). Most
tissue culture firms are of small size hiring less than 50 employees and having turnover of less than Rs
50 million per annum. In contrast, more than two-thirds of the listed firms had annual turnover of more
than Rs 100 million in transgenics and hybrid seeds in 2007 (Table 3). However, in biofertilizers and
biopesticides, most firms had more than 150 employees, but had turnover of less than Rs 50 million per
annum. Another interesting feature about Indian agri-biotech industry is that it has grown more as an
outward looking industry with a growing number of external alliances, especially in tissue culture of
floricultural plants, and transgenic and hybrid seeds. Much of the planting material is procured from
abroad, especially for flowers, and further growth and hardening is done in India.

Table 3 : Agri–biotechnology firms by size and subsectors in India, 2007

(% firms)

Farm-size    Biofertilizers &    Tissue culture    Transgenics     Hybrid seeds
     biopesticides

No. of Turn- No. of Turn- No. of Turn- No. of Turn-
employees over employees over employees over employees over

Small 22 59 57 35 18 7 16 11

Medium 21 17 23 13 35 14 60 22

Large 57 24 20 32 47 79 24 67

Source: Compiled from BCIL (2007)

Small-sized firms: Less than 50 employees with annual turnover less than Rs 50 million

Mediuml-sized firms: Employees between 51 and 150 with turnover Rs 50-100 million

Large-sized firms: Employees more than 150 and turnover more than Rs 100 million

Agri-biotech R&D, Investments and Technological Capacities

The agricultural R&D industry in India comprises both public sector institutions and private sector
firms, the former have played a crucial role in shaping the country’s R&D landscape since the onset of
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green revolution. The government expenditure on agricultural research and education (2004-05 prices)
has increased from Rs 18.4 billion in 1991 to Rs 36.7 billion in 2009 (Figure 1). The funding is mainly
provided in terms of block grants and is equally shared by the union and various state governnments.
The union government funds almost entirely pass through ICAR, whereas the annual block grants from
state governments are channelled through respective state agricultural universities (SAUs). The all
India agricultural research and education spending, which increased with an impressive growth rate of
6 percent during the 1980s, has slowed down and shown the signs of stagnation during previous decade.
The agricultural research intensity ratio that expresses the share of agricultural research and education
expenditures in agricultural gross domestic product (AgGDP) was estimated to be 0.58 percent in
2009, showing a moderate improvement from 0.45 percent in the early-1990.

In the case of biotech R&D, among the developing countries, early efforts were started as public
initiatives by the Department of Biotechnology (DBT), through skill building, and infrastructural
development along with knowledge generation. The real government expenditure (2004-05 prices) on
biotechnology during the Eighth Plan was Rs 1,664 crores and of this, 50 percent of the budget was
directed towards research activities, followed by infrastructural development and technology transfer
(DBT annual reports). Several public sector institutions are actively applying biotechnological tools to
enhance crop productivity and quality of agricultural crops and have also established joint initiatives with
the private sector to develop and commercialize biotechnology in different sectors, including agriculture.

Figure 1: Trends in real government expenditure on agricultural research and education in India (2004-05 prices)

Private Agricultural R&D Investment

Though growth in research expenditure is a good measure of research activity, many private firms
do not reveal research expenditure data in detail. Further, as research activities are closely linked with
market development and promotional efforts, it is difficult to ascertain their research expenditure. Hence,
despite growing evidences of rising investments in R&D by the private sector in recent years,
documentation of agricultural R&D expenditure data is very cumbersome and remains rather scanty.
Private spending on agricultural R&D, is largely driven by the expected payoffs from innovations
which, in turn, are influenced by the effective provision and enforcement of intellectual property rights,
market size and cost of services delivery in the market. The private research in the country focuses
largely on the provision of input technologies such as seeds, chemicals and machinery and food
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processing. Private research funding in seeds, machinery, food processing, fertilizers and chemicals
(at 1995 prices) has grown from Rs 0.8 billion in 1985 to Rs 1.7 billion in 1995 depicting 7.5 percent
growth during this period (Pal and Byerlee, 2003). Since 2003, a three-fold increase in private seed
firms’ R&D and a five-fold rise in cotton improvement have been observed (Pray and Nagarajan,
2010). Our survey of tissue culture firms estimated that up to 26 percent of the annual turnover was
allocated for R&D purposes annually, with an industry average of 12 percent. If that average is applied
to the total agri-biotech turnover, it would imply an annual research investment of Rs 2.16 billion in
2009. In absolute terms, the private sector’s R&D expenditure in agri-biotechnology sector has been
estimated at Rs 2.16 billion in 2009. In spite of these data limitations, this figure seems to be quite
reasonable in view of growing domestic market.

Agri-biotech Innovation Trends

At both national and global levels, the growing importance of private R&D activity in agriculture is
closely associated with biotechnology, especially in transgenic and hybrid seeds. After liberalization of
seed industry, many multinational and domestic firms entered into the hybrid seed market and brought
new scientific and product concept to capture lucrative rents in agri-markets. Plant tissue culture, an early
form of agri-biotechnology, does not involve much of the biosafety and IPR-related issues, was amongst
first to initiate R&D and commercialized their products led by the private sector. A number of small- and
medium-sized firms related to tissue culture activities are engaged in R&D, production and marketing
activities related to fruits, ornamental and plantation crops (Table 4). The demand for improved planting
materials has grown rapidly due to the increasing diversification of agriculture and awareness about the
potential benefits of improved yields and quality. Several firms and public sector R&D units have
standardized and perfected protocols in fruits, vegetables, ornamental crops, spices, plantation and medicinal
plants and these plants are being commercially produced also to feed the rising domestic and export
markets. Based on our discussions with industry experts, currently, the commercial production in the
industry is mainly driven by banana, whereas ornamental and floriculture plants and spices, vegetables,
other fruits, sugarcane and potato constitute a relatively small business. Thus, tissue culture, the earliest
form of biotechnological research has become a matured and flourishing industry in the country. Hybrid
seeds of vegetables and cereals, especially of hybrid maize and rice dominate the hybrid seed sector.
Several transgenic-related R&D are also under pipeline in crops like cereals, vegetables and oilseeds.

Table 4: Crop-wise R&D efforts in agri-biotechnology by private sector

Tissue culture Fruits (Banana, Grapes, Pomegranate, Strawberry)

Flowers (Gerbera, Lilium, Anthurium, orchids)

Plantations (Vanilla, Sugarcane, Ginger)

Vegetables (Potato, Tomato)

Medicinal Plants (Neem, Stevia)

Transgenics Cereals (Rice, Maize, Sorghum, Pearl millet, Wheat)

Vegetables (Brinjal, Tomato, Okra)

Oilseeds (Sunflower, Mustard, Soyabean)

Cash Crops (Cotton, Banana)

Hybrid seeds Vegetables (Tomato, Brinjal, Okra, Potato, Chilli)

Cereals (Maize, Rice, Wheat)

Millet (Sorghum, Pearlmillet)

Oilseeds (Sunflower, Safflower, Rapeseed & Mustard, Soybean, Castor)

Source: Compiled from BCIL (2007)



68

The transgenic segment of agri-biotechnology, a sophisticated form of science, requires strengthened
regime of IPRs, biosafety and regulations, before it gets commercialized. Bt cotton is the only
commercialized transgenic research in the country, while several others are in advanced stages of field
trials by both public and private R&D institutions. Currently, six transgenic events of Bt cotton with
more than 1000 hybrids are commercially available and its success story has been appreciated widely.
Several public research institutes and private firms are currently engaged in transgenic research on
varied crops on a variety of traits. Field trials data on GM crops, an advanced process in research near
the end, were analyzed to get an insight into the transgenic research markets’ technological capabilities.
This would also give a better understanding of transgenic research efforts in the country by crops and
traits, public and private sector research orientation and their roles in this upstream segment of agri-
biotechnology.

A close scrutiny of field trials data revealed that the number of firms/research organization engaged
in field trials has increased significantly, from only 6 in 2006 to 25 in 2010. It is clearly evident from
Figure 2 that insect-resistance trait has received an overwhelming importance than any other trait in the
transgenic research portfolio since 2007. During 2007, only two traits, viz. insect resistance and herbicide
tolerance received importance, that too mainly by the private sector on cotton, brinjal, rice and okra.
However, over the years, new traits like virus resistance, abiotic stress, etc. have also gained attention
of private firms and public institutions and crop coverage too has improved significantly. Since 2009,
many public research organizations such ICAR institutes, SAUs and ICRISAT have started conducting
trials mainly on traits like virus resistance in crops like cotton and watermelon; fungal resistance in
groundnut and chick pea (by ICRISAT) and improving cold resistance to potato sweetness (by CPRI).
Crop productivity suffers due to variety of environmental stresses, viz. drought, salinity, high/low
temperature, etc. This researchable area is mainly covered by the national public research organizations.
Pulse crops like pigeonpea and chickpea, which are important crops for poor farmers under marginal
production environment, are being accorded priority for developing transgenics resistant to pod borer

Figure 2: Capacity and research focus of transgenic R&D in India, 2007-2010

Sources: Compiled from IGMORIS database www.igmoris.nic.in
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and abiotic stress by the public sector research organizations. Of late, improving product quality has
also received importance and traits like enhancement of lycopene in tomato, delayed fruit ripening, etc.
are being explored mainly by the public sector. This further suggests that public sector research
organizations, apart from the developing human capital in these areas, are also filling the research gaps
in areas receiving less priority by the private sector.

Linkages in Commercialization of Agri-biotechnology: The Case of Tissue Culture

In the innovation process, commercialization is relatively costly, in terms of both time and resources.
It is the process of taking new knowledge, process or product beyond R&D phase and actually introducing
it into production or market place. A.V. Thomas & Co., Cochin, was the first to put India on the modern
tissue culture technology map of the world in 1987. Since then, there has been an exponential expansion
in Indian tissue culture industry, from 4 units in 1988 to 75 in 1996 as well as their production capacity
increasing from 5 million plants per annum in 1988 to about 190 million plants in 1996 (Govil and
Gupta, 1997). A perusal of plants propagated by tissue culture commercial units (Table 4) indicates that
plants belonging to the fruit segment and ornamental flowers industry are the major items being produced.
There are about 70 established commercial tissue culture units with average production capacity ranging
from 0.5 million to 10 million plants per annum with an aggregate production capacity of about 300
million plantlets per year (DBT, 2010). Two-thirds of the total firms are located in the states of Karnataka,
Maharashtra and Andhra Pradesh, due to climatic advantage, more commercialized agriculture and
better infrastructural facilities. An analysis of the BCIL data showed that 28 micro-propagation units
were engaged in fruit crops, the majority of them produce banana, while only few units multiply
strawberry, papaya and pineapple. Twenty-one units produce large number of ornamentals like gerbera,
carnations, anthurium, orchids, limonium, etc. A few vegetable crops and some plantation crops like
cardamom, vanilla, sugarcane and potato are also being multiplied. The production of a large number
of ornamental and horticultural plants reflects their rising demand by the consumers as well as their
willingness to pay for quality products. Micro propagation technology is more expensive than the
conventional methods of plant propagation, and requires several types of skills. It is a capital-human-
energy intensive industry, and in some cases, the unit cost per plant becomes unaffordable. Most of the
commercial units utilize indigenous know-how and have developed good infrastructural facilities at
par with the developed countries. The firms specializing in tissue culture ornamental plants and
floriculture are mainly producing plants for the export market, though there is a considerable increase
in the domestic demand of micro-propagated plants in recent years. Contrary to this, banana tissue
culture is almost entirely driven by the domestic market. There is an increasing demand for new banana
planting material by the banana growers as a result of high demand and practice of replanting gardens
once in 2-3 years. In many other perfected technologies related to crops like plantations, ornamentals,
and other fruits, demand is relatively less due to either their perennial nature or allocation of less area
to these crops.

The process of micro propagation usually consists of four distinct stages, viz. initiation of explants,
multiplication, rooting and hardening. The initiated tissue, subsequently under disease-free and controlled
environment of laboratory is multiplied several-fold to obtain the required number of cultivars, depending
upon the market demand. The rooted plants are periodically released from the laboratory to a climate
controlled green-house for acclimatization by primary hardening. Subsequently, after secondary
hardening of 8-12 weeks in nurseries, plantlets are ready to be planted in the field. These stages are
universally applicable in large-scale multiplication of plants. The existing commercial tissue culture
units offer products in the market at various stages such as stage II or stage III cultures in vessels,
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rooted plantlets, and hardened plantlets. The product type largely depends on whether the company
possesses acclimatization and greenhouse facilities. Firms generally produce hardened plants for domestic
market and bare root or ex-agar plantlets for the export market. The major consumers of tissue cultured
raised plants are farmers (banana, other fruits and potato), traders / corporate / institutions (floriculture
& ornamental plants), sugar factories and contracted farmers (sugarcane) and state governments for
plantations under different schemes, agri-export zones, state agencies, etc. Various agencies of central
and state governments provide subsidies to farmers for the purchase of tissue cultured raised plants
under different schemes. Based on our interactions with firms’ representatives, it came out that the
market potential for tissue culture plants is huge and competitive, but relatively volatile. There exists
an unmatched gap between demand and supply and, therefore, needs proper planning. Commercial
units need firm forward orders to deliver plants in a defined time schedule which is a major constraint
in a country like India with a majority of small farmers.

Since the Indian agri-biotech industry is dominated by small- and mid-sized firms, the model for
commercialization of technology is not always a linear assembly like model consisting of R&D,
production and marketing activities. The emerging business models in the industry suggest that mostly
mid-sized and large units have strong R&D facilities, but in many small units, R&D may be either self-
generated or outsourced. Since the technology is often relatively difficult to access, this drives many of
these firms to develop linkages with large technology firms that are better able to supply the plantlets at
in-vitro stage. These, generally, are small firms or nurseries that undertake hardening (primary and
secondary) and market the product under their distribution network. Such partnering arrangements are
mostly for the established product types and play a key role in the development of technological and
production capabilities in start-up firms. In certain other cases, it was revealed that technical persons
having perfected technology while working in a large firm, start their own ventures and establish links
for large-scale multiplication and marketing partnership with other firms. It was revealed that the industry
has experienced a mushrooming growth of small and tiny units as cottage industry, in recent years.
Discussions with industry experts revealed that these units often do more harm than good as many of
them resort to higher multiplication cycles, resulting into loss of vigour and poor product quality, but
manage to reduce the cost of technology. Since labelling of product types with full specifications is not
mandatory, neither the NCS-TCP certification is necessary for firms to position their products in the
market. This sometimes results into flooding of sub-standard quality products at lower prices, thus
shaking the confidence of clients.

The other strategy relates to the emerging trends of tissue culture firms that focus on R&D of niche
products (energy plantations like bamboo, ornamentals and floriculture) to have a profitable business.
This strategy of diversifying products towards specialty products having different peak demands along
with a judicious mix of steady revenue generating items, helps the firms in making optimum use of
facilities round the year and reducing market risk. This also enhances their bargaining power in the
market, capacity utilization and in establishing in the premium product market. As their bargaining
power increases, technology firms can increase the prices of their product, services and appropriate a
greater economic benefit from the technology they develop.

 The bargaining position of biotechnology firms gets further strengthened when they market their
R&D along with specialized services either in the form of consultancy or make specialized investments
for product development on turnkey basis. This is similar to the Build-Operate-Transfer (BOT) model
and relies on not only ‘expansion of scale’ but also ‘expansion of scope’ approach. Further, such partnering
is useful in promoting the adoption of good management practices and industrial production standards,
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especially in new and emerging fields. Many respondents expressed that this has enhanced their capacity
utilization and has covered partly the sunk cost.

Constraints and Incentives to Boost Agri-biotech Industry

Based on the responses given by the companies visited and mailed questionnaires, we have identified
major constraints to successful commercialization of tissue culture products in the market. These can
be grouped under following categories: policy, infrastructure, linkage and market/consumer. During
the early years of the technology development, firms faced difficulties in selling tissue culture products
because of farmers’ low awareness and the availability of cheaper conventional planting material. Now
this problem has been addressed by inventing reliable and cost-effective tissue culture methods without
compromising on quality. The major problem relating the industry now relates to rising input cost and
limited access to low-cost technology options. As this industry is land-, labour- and energy-intensive, it
requires high initial investments. Firms having R&D and production units of their own, found the
rising labour wages and electricity tariffs coupled with its timely availability as the major constraint.
The commercial electricity tariff rates coupled with its erratic supply forced the entrepreneurs to install
generators for power supply or even shut the units temporarily, thereby raising cost of production and
squeezing profit margins.

Apart from this, gaps in demand and supply and weak enforcement of quality regulations are also
affecting supply side parameters. Enforcement of NCS-TCP should be made mandatory and should
essentially cover small and cottage industries too to ensure quality for greater market confidence. Firms
with less-developed or no R&D of their own find lack of facilitating linkages with public R&D a major
obstacle. Farmers, the ultimate consumer, need to be convinced about the potentialities of the technology
to harness the vast untapped market. Programmes that educate farmers and showcase the potential
benefits of biotechnology, can empower farmers to make informed choices. In this regards, government
schemes (NHM, RKVY, etc.), which provide subsidized planting material and inputs to farmers, can be
used as an effective platform to demonstrate the potentialities of the technology. It should also be made
mandatory to purchase good quality planting material from NCS-TCP certified lab only. In this regard,
new guidelines of Tamil Nadu government regarding mandatory setting-up of tissue culture lab for
new sugar firms in the state is a welcome step. It is increasingly being felt in the industry circle that on
one hand, rising input cost especially power and labour and limited access to low-cost technology
alternatives might not allow the firm to lower the cost of technology, but on the other hand, weak
regulations and low awareness about technology may further jeopardize the inherent growth potential
of the industry.

Economic Impact of Tissue Culture Banana Cultivation

The primary advantage of tissue culture technology is the rapid production of high quality, disease-
free and uniform planting material. The plants can be multiplied under a controlled environment,
anywhere, irrespective of the season and weather, on a year-round basis. Production of high quality and
healthy planting material of ornamentals, forest and fruit trees, propagated from vegetative parts, has
created new opportunities for farmers, and nursery owners. The random sample of 80 banana growers
from two districts, one each from the state of Maharashtra and Madhya Pradesh, during the period
2010-11, enabled us to ascertain the efficacy of technology in the farmers’ field. The region is traditionally
a banana growing and the tissue culture technology is being promoted mainly by the private firms in
the study domain since the late-1990s. The technology was well received by the banana growers in
recent years, but still sucker propagated banana is predominant in the region. The results based on
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farmers’ survey showed that fifty-six percent of sample banana growers were non-adopters of the tissue
culture, and more importantly none of the small farmers (up to 4 ha) in the sample had adopted the
technology. The majority of technology adopters were large farmers (10 ha or more), whereas in the
case of sucker banana, participation of small farmers was one-third in total sample (Table 5). Most of
the tissue culture banana growers possessed 3-7 years of cultivation experience; and their source of
information was either firms’ promotional activities or the fellow farmers. This clearly supports the
fact that innovation availability does not necessarily imply high adoption rates universally. The average
size of farm in the study area in case of sucker growers was 8.25 ha, while it was 11.67 ha in the tissue
culture banana. In the conventional sucker propagated banana growers, almost all the farmers preferred
growing local varieties such as Mahalaxmi, Shrimanti and Ardhapuri and Grand Naine in case of tissue
culture banana. These traditional varieties have relatively short shelf-life and develop black spots after
ripening, which reduces their marketability. The Grand Naine variety, mainly propagated by tissue
culture method has higher yield potential, good keeping quality and attractive yellowish green colour,
hence is internationally more accepted both as fresh fruit and processed product. The planting time of
crop is round the years except extreme cold and hot seasons, but main planting time is June-July and
October-November. The banana crop in general and tissue culture banana cultivation in particular,
require heavy nutrition and intensive water management to realize its potential, hence most of the
tissue culture banana growers had drip irrigation facility, as feeding through drip irrigation ensures
optimum water and nutrient use by the plant. This crop also demands timely availability of human
labour to perform several inter-cultural operations like weeding, de-suckering, pruning of leaves, earthing,
bunch covering, propping, etc. In the study domain, main diseases are sigatoka leaf spot and bunchy
top, which require timely plant protection chemicals spray. Besides that, farmers also face substantial
crop losses due to chilling and heat injury, damage due high winds, etc.

Table 5: Socio-economic characteristics of the sample banana farmers in the study area

Particulars Tissue culture banana farmers Sucker propagated banana farmers

Sample size (No.) 35 45

% households having age 3 14

Less than 30 years 31-50 years 78 60

Above 50 years 16 26

% households having farm size

Small (up to 4 ha) - 36

Medium (4-10 ha) 29 33

Large (above 10 ha) 71 31

Average farm size (ha) 11.67 8.25

Varieties of banana                                                     Grand Naine                            Shrimanti, Mahalaxmi, Ardhapuri

No. of saplings per hectare 3967 4217

Source: Farm survey

The cost of planting material, fertilizers and manures, irrigation and human labour was the main
items of expenditure on both types of banana farms. The expenditure on planting material claimed the
highest share (30%), followed by fertilizers and manures (19%) and human labour (18%) in cost of
cultivation of tissue culture banana. On sucker banana farms, fertilizers and manures and human labour
were the major expenditure items, followed by irrigation and planting material. The average price of
tissue culture plantlet ranged from Rs 10 to Rs 13, including transportation cost as against Rs 3-5 per
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plant in sucker propagated variety. Though, it was observed that per hectare expenditure on fertilizers
and irrigation was generally higher on sucker propagated than tissue culture banana farms, the high
planting material cost makes the cost of cultivation of tissue culture banana significantly higher
(Rs 1,58,751) as compared to the sucker banana (Rs 1,17,258) (Table 6). The difference was also found
statistically significant. This clearly indicates that while banana production is a resource-intensive
undertaking, the tissue culture banana cultivation is even more resource demanding.

Table 6: Input shares and cost of cultivation of tissue culture banana and sucker banana in the study domain: 2010-11

(Rs/ha)

Major items of expenditure Tissue culture banana Sucker banana Mean difference

Land preparation 8,528 (5) 7,318 (6) 1,210 **

Planting material 47,607 (30) 12,772 (11) 3,4835 *

Fertilizers & manures 29,352 (19) 31,943 (27) -2,591 **

Plant protection chemicals 10,520  (7) 8,625 (7) 1,895 **

Human labour 28,422 (18) 25,642 (22) 2,780 *

Irrigation 17,313 (11) 18,394 (16) -1,081

Cost of cultivation # 1,58,751 1,17,258 41,493 *

Note: *, ** indicate significance at 1 percent and 5 percent levels, respectively.
# Only paid out cost of major inputs included
Source: Based on farm survey

Though tissue culture firms usually advise farmers that apart from the main crop, they should take
two ratoons to maximize their returns. However, all the sample farmers in the study domain had only
one ratoon crop, mainly because of reduced productivity in the second ratoon crop. Since tissue culture
technology ensures uniform maturity of the crop, the main crop gets ready for harvest within 11-12
months of planting, whereas in sucker propagated variety the duration is 13-15 months. On maturity,
the average bunch weight on tissue culture banana ranged from 20-22 kg per plant as against 14-16 kg
per plant on sucker propagated farms. This coupled with less mortality rates resulted into higher mean
yield on tissue culture banana farms. The mean yield of banana by adopters was 70.4 tons as compared
to 47.9 tons on sucker banana farms in the sample. This substantiated the experimental claims of better
vigour and yield potential of tissue culture raised planting material over sucker propagated. The cost
per unit of output, an indicator of economic efficiency of the technology, was estimated to be Rs 2255/
ton and Rs 2448/ton on technology adopters and non-adopter farms, respectively. The unit cost of
production on adopter farms was lower by 8 percent than on non-adopters. The marketing channels and
marketing costs of banana produced by both these methods were being dealt in a similar way, but there
was higher unit price realization by tissue culture banana growers. This was mainly due to the advantage
of uniform maturity with no staggered harvesting and better shelf-life of the tissue culture banana crop.
The average unit price realized by tissue culture farmers was Rs 7,244/ton and Rs 7,186/ton, depending
upon the time of harvest. The adoption of technology has demonstrated generation of additional net
returns of Rs 1,65,450 per hectare by tissue culture banana growers in the study domain.

Constraints and Implications for Credit Needs

Despite technological and economic potentialities and decade-old commercialization efforts in tissue
culture banana technology, its adoption by smallholders in the study domain was dismal. Studies on
tissue culture banana technology related to smallholders of African countries have also depicted the
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same picture. It was observed that, though increase in yields has been substantial, adoption rates are
still low (Mbogoh et al., 2002; Qaim, 1999; Wambugu and Kiome, 2001). Several constraints to the
adoption of tissue culture banana technology have been noted based on our own observations and
farmers’ opinion. These include high cost of the tissue culture plantlets than of the conventional suckers,
timely availability of labor and inputs, limited availability of clean land, and higher initial capital
investment. Forty-four percent of the sample farmers had adopted tissue culture banana, and of this,
only seven percent had specialized only in tissue culture banana. This observation could be attributed
to a number of factors. First, the adopting farmers are risk averse and are thus not willing to do away
with their local banana varieties in favour of tissue culture banana. Second, farmers are yet to be fully
convinced about the superiority of tissue culture banana. The sample farmers also expressed their
concern about spurious quality, high mortality as against their expectation of uniform and good vigour
plants. Hence, they opined that if good quality and reasonably priced plantlets are supplied timely, they
will be benefited more. Another important observation was that consistent R&D efforts, market
development and networking at grassroots level has paid rich dividends in terms of higher reliability
and adoption of the technology. As per the farmers’ perception, only one firm has earned reputation
amongst local farmers in the study area. Their technical team visits frequently and guides farmers about
crop management. Banana growing requires substantial financial and labour resources and, thus it was
observed that relatively economically well-off households are capable to undertake it at high production
scales. Therefore, efforts need to be made to enhance the reach of financial institutions and innovations
in credit delivery to meet the growing needs of small farmers. Few firms have sought to address some
of these constraints on individual basis by introducing facilities to provide planting material on credit,
information, orderly supply of necessary and complementary inputs, along with marketing networks.
However, these efforts need to be up-scaled on a wider basis atleast for niche technologies. In the
absence of major progress on this aspect, the spread of this useful technology may be restricted.

Summing-up

The study has shown that India’s agri-biotechnology industry has the necessary R&D strength and
institutional support to make significant impacts on crop production. However, in the critical areas of
product development and commercialization more efforts need to be done. The Indian tissue culture
industry, though a late starter compared to the developed countries, has expanded exponentially having
annual capacities from less than 10 million plantlets in the early-1990s to 300 million plantlets currently.
However, of late, the industry appears to be undergoing a pause in growth as it is grappling with the
issues of reducing the cost. To remain in profitable business and to utilize its full production capacity,
the agri-biotech industry needs to evolve low cost technology and judiciously mix steady revenue
generating products with specialty products based on market demand. This would promote economies
of scale and also bring down cost of planting material. Policies should facilitate horizontal technology
transfer from technology firms to start-up units, and should strengthen interaction between private and
public R&D units to optimize production. Effective provision and enforcement of regulations for quality
standards would build good market reputation, and confidence of the clients. The results based on farm
survey have also clearly demonstrated that tissue culture banana technology has lower unit cost of
production and enhanced productivity and profits. However, despite its technological superiority, it has
mostly gained acceptance across on medium and large farmers, as the technology requires substantial
capital investments. Hence, on one hand, the rising input cost especially on power and labour, low
capacity utilization, uncertain markets and limited access to low-cost technology alternatives might not
allow the firm to lower the cost of technology, on the other, low farmers’ awareness, high cost of



75

planting material and financial constraints are further limiting its widespread adoption on small farms,
which are rising in numbers. Hence, institutional measures should be put in place to address these
constraints, most importantly, those dealing with the high cost of tissue culture plantlets and financial
constraints to expedite the large-scale adoption and make the industry competitive. In the absence of
these efforts, realization of enormous benefits of tissue culture technology by a large number of growers
will be delayed.



76

Smallholders Participation in the High-Value Product Markets

Amit Kar, G P Singh and Supriya

Introduction

There has been a change in agricultural production in India. The output growth was led initially by
rice and wheat production primarily in the irrigated regions. It was later joined by increase in crop
productivity in the dry rainfed regions because of spread of hybrids. The recent major shift has been in
terms of higher growth in horticultural and livestock products, often referred to as high-value
commodities. This growth is because of both supply and demand side factors. On the supply side, there
has been a spread of improved varieties of fruits and vegetable crops leading to higher crop productivity.
In livestock, adoption of improved breeds and better nutrition and health care have contributed to the
growth in milk, meat, fisheries and poultry sub-sectors. On the demand side, rising per capita income
and expanding urbanization are shifting the consumption pattern towards high-value commodities,
which has provided incentives to the producers. Since production of most of these commodities needs
access to modern inputs, technology, credit, etc., it is being asked whether small farmers can participate
in this growth process and improve their income prospects. Participation of small farmers is also important
from the point of inclusive growth as nearly 80 percent of the farmers are small and marginal in India.
This section has examined this aspect. Specifically, the study has examined (a) the nature and extent of
small farmers’ participation in the high-value commodity markets, and (b) the role of organizations and
partnerships in improving farmers’ participation in the high-value agri produce markets. This has been
examined with the help of two case studies—one on grapes in Maharashtra and the other on baby corn
in Haryana. Both these crops have high demand, need large investment and innovative production and
marketing methods. The study has also examined the policy aspect and the role of farmers’ organizations
in improving their market access and bargaining power. The study has used secondary data as well as
farm level data collected through a survey in 2011.

Product Diversification Trend and the Challenge

There has been a considerable increase in the production of fruits and vegetables and their share in
total agricultural production has shown an upward trend. A similar increase in the share has been
observed for livestock and poultry, except during the past few years when a marginal decline in the
share of milk was noticed. On the other hand, there has been a big fall in the share of cereals since 1980,
with a marginal improvement in recent years perhaps, because of rise in food prices (Fig.1). It has been
well documented that agricultural diversification generates greater employment opportunities,
particularly for women, and higher incomes for farm households. The area shift from cereals to
vegetables, in particular, has enhanced employment opportunities in the rural areas (Joshi et al., 2005).
However, the large number of small farmers, poor rural infrastructure, and fragmented and
underdeveloped agricultural markets complicates the establishment of efficient and equitable links
between farmers and agri-product markets. The trends in agricultural diversification in the aggregate
production though encouraging, are likely to vary across regions and size of holding. Marginal and
small farmers who constitute 80 percent of the total holding and cover 44 percent of the operated area,
may not be able to participate adequately in this product diversification process. Smallholdings though
considered to be more productive, no longer provide a decent livelihood to farm households. Small
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farmers typically lack incentives, capital, and expertise to venture into high-value agri-produce markets,
and have limited capacity to cope-up with the risks that may be associated with new enterprises.
Also, they need to increase the productivity of their staple crops and have production sufficient to
meet their needs for cash income. Many of the poorest smallholders live under difficult conditions or
far away from the markets and services delivery outlets. Under such conditions it is obviously very
difficult for small farmers to produce high-value crops of the quality demanded and at the times
when they can be sold at best prices. These issues are complex and need a systematic study on
various high-value agri-products grown in different regions of the country. This study has focused
on two crops. The first is production of grapes in Maharashtra which is a highly knowledge and
capital-intensive crop and therefore is a good case for the study of small farmers’ participation. The
second is production of baby corn in Haryana, which is a comparatively new product and need
development of market linkages.

Figure 1: Percentage share of different agri-product in value of output in agriculture & allied sector

Source: CSO, GOI

The Case Study of Grapes

The area under grapes in major districts of the state of Maharashtra is shown in Table 1. Nasik and
Sangli are the two districts where grapes are cultivated on largest area in the state. It was observed that
area under grape cultivation has increased three-times between 2001 and 2011 and grapes are grown by
all the categories of farmers. The share of small and marginal farmers in the total grape area in the state
is more than 50 percent (Fig. 2). These small farmers are members of different cooperatives, which
indicates their inclusiveness.

In India, grapes can be harvested at the time when they are not harvested anywhere in the world by
virtue of double pruning and the scope to stagger the fruit pruning in the tropical region of the country.
Approximately 90 percent of the area under grapes is in the tropical region of the country, where vines
are pruned twice. The first pruning is done from July to December to harvest the crop during December-
June. The time of harvesting grapes can be adjusted to catch the changing period of demand in the
Middle East countries by suitably adjusting the pruning. Similarly by pruning the vines in November,
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the crop can be harvested in April to catch the demand in May in the European markets. Nearly 30
varieties of grapes are cultivated in India. Fresh fruits, which include grape, have been identified by the
Ministry of Commerce, Government of India, as one of the extreme focused segments for export from
India. The principal commercial varieties of grapes are: ‘Thompson Seedless’ and its clones,
‘Tas-e-Ganesh’ and ‘Sonaka Seedless’, ‘Sharad Seedless’ (Black Seedless), and ‘Flame Seedless’
(Red Seedless). Thompson Seedless and its derivatives like Sonaka, Tas-e-Ganesh are more popular in
Maharashtra, northern Karnataka, and Andhra Pradesh.

Figure 2: Size category-wise number of farmers and area under grape cultivation in Maharashtra

Source: Agri Census 2001

Table 1. Area production and productivity of grapes in Maharashtra: 2010-2011

District Area Production Productivity No. of Grape Area (ha)
(ha) (Mt) (Mt/ha) export farmers under export

registered

Pune 781 13229 17 523 377

Nasik 45615 1140382 25 15450 10679

Solapur 10200 184600 18 5117 3633

Sangli 21116 450100 21 148 104

Total 104853 811903 8 21238 14793

Source: Department of Agriculture, Pune Division, Maharashtra

The Mahagrapes — A Leading Grapes Marketing Agency

Despite being the second largest horticultural producer in the world, India is a poor exporter mainly
because of low exportable surplus and inadequate capacity to meet the food safety standards. Hence,
successes in horticultural exports are limited. In this regard, we have studied on unique success story of
Mahagrapes, which is a marketing partner of farmers cooperatives attributing its success to the
combination of collective action and public private partnerships. It is an apex state organization which
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promotes cultivation and exports of grapes. It is supported by a number of district level cooperatives or
farmers groups. Our results have indicated that farmers linked to Mahagrapes earn significantly higher
income vis-à-vis not-linked farmers and smallholders face no bias in participation in Mahagrapes. It
shows that farmer’s ability to consistently meet the standards, this model can be scaled up. Availability
of required manpower for various operations involved in production, harvesting, and packaging of
grapes for exports is also strength in India.

Figure 3: Linkage of grape farmers with Mahagrapes

The Mahagrapes is a partnership firm of sixteen grape growers’ cooperatives and is the leading
agency in the marketing of grapes. It exports the produce of its members to international markets. It
negotiates for better prices and arranges the logistics. It acts as facilitator, quality controller, input
supplier as well as service provider to its member societies. It has been undertaking export to the
European markets with almost no rejection of the consignment for the past sixteen years. It is a successful
business entity and an example of inclusiveness. The Mahagrapes has linked grape growers to
international markets and has compressed the supply chain. It is a pioneer in bringing pre-cooling
technology and array of post-harvest operations. All these operations have pulled the farmers upwards
in the supply chain. It is also a story of successful public-private partnership, as the government provides
support but only as a facilitator. The state bodies like Maharashtra State Agricultural Marketing Board
(MSAMB) deputed and paid the salaries of the first governing officers and also provided funds for the
consultancy services from experts on agri-marketing, packaging, and technical services such as
refrigeration and cooling. The other public institutions viz. National Cooperative Development
Commission (NCDC)and Agriculture and Processed Food Products Export Development Authority
(APEDA) provided subsidized credit for the installation of post-harvest facilities and other support.
The farmers' cooperatives linked with Mahagrapes have installed pre-coolers and cold storages at all
the 16 cooperative headquarters with partial financial aid from the state government and partial self-
financing and thus showing PPPs in complementary roles. It is a model because Mahagrapes showed
the way and today it is crowded with many players, including corporate houses. There is an extensive
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network of financial institutions and infrastructural facilities such as labs, cold storage facilities, etc.
The complexion of export of grapes and other horticultural commodities has become more professional.

Marketing Behaviour

A perusal of Table 2 reveals that of the total production of grapes, 30 percent is exported and 39
percent is sold in the domestic market. The rest is mostly used for raisin making. Mahagrapes controls
one-fifth of the total produce sold and the bulk, amounting to 40 percent is sold by large private groups.
The trade in local markets is also equally important. However, most of the produce of member-farmers
(68%) is sold through Mahagrapes and the price realized is higher than the local market price but is
lower than that offered by large private export houses.

It was observed that farmers linked with Mahagrapes sell 65 percent of their produce to this society
and 18 percent to the local market and the remaining17 percent gets wasted, which is quite significant
and cause of concern. In the area surveyed, of the total grape quantity marketed, 42 percent is handled
by the local traders, 38 percent by the private agency and 18 percent by the Mahagrapes society.

Table 2. Marketing of grapes by Mahagrapes and other agencies

 1 Small farmers participation in grape cultivation (%) 
Less than 2 ha 52
2 ha and more 48

2 Proportion of farmer (%) with area under grapes 
2 ha 92
2 ha and more 8

3 Proportion of farmers as members of Mahagrapes, (%)  62

4 Distribution, (%) of grape sale  
 Export  30
 Local market  39
 Raisin making  31

5 Marketing of grapes by agency (%)
Mahagrapes 19
Private organizations  38
Local traders  42

6 Agency’s share (%) in the sale by Mahagrapes member farmers 
 Mahagrapes  68
 Private & local traders  18

7 Price received by farmers from (in Rs/kg)  
 Mahagrapes  52
 Private organization  62
 Local traders  34

8 Labour participation
Marketing by Mahagrapes
   Male 36
   Female 64
Cultivation
   Male 47
   Female 53
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The price offered for grapes by different agencies in the year 2011 is shown in Fig.4. Many of the
corporate industries (other than the Mahagrapes) offer a better price for grapes to the farmers. Therefore,
irrespective of the categories, membership of the Mahagrapes has reduced after 2005 which is a matter
of concern. The reduced membership does not indicate quitting grape cultivation, but some of the
members might have joined the private traders for export and domestic market which are coming up on
the model of the Mahagrapes. This also does not mean a decline in the importance of the Mahagrapes,
which in fact, has provided leadership and competition to the private trade. Storage, cooling, sample
testing and service charges are the important components of the total cost of grape production and
marketing (Fig. 5).

The farmers of Mahagrapes region were interviewed for the choice on sale of their produce. It was
observed that 51 percent of farmers in the Mahagrapes region wanted to sell their produce to the
Mahagrapes, 11 percent wanted to sell wherever they got better price (Mahagrapes or private), nearly
20 percent said that they were not in contact with Mahagrapes.

Figure 4: Price offered by different agencies for grapes, 2011

Figure 5: Marketing cost and price of grapes
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Women empowerment in Mahagrape society was observed to be quite significant. Of the total work
force, 53 percent was female. Similarly nearly 64 percent of female labour workforce was employed in
post-harvest activities in the Mahagrapes.

The Case Study of Baby Corn

Baby corn, a vegetable not so popular in India till recently, is a potential high-value crop among the
progressive farmers around big cities. It is used for preparing soups, vegetable biryani, mixed vegetable,
Chinese food, etc., besides in crispy salad and pickle. Baby corn, the tender de-husked young ear of the
female inflorescence of maize plant, harvested before fertilization, is sweet in taste and crisp. It has a
vast export potential as it is extensively eaten in the developed countries. The remains of the crop raised
for baby corn, can be used as a nutritive green fodder. Cultivation of baby corn generates employment
for the rural poor since 3-4 crops can be raised in a year giving good profit per unit area and time.. Baby
corn cultivation is now picking up in western Uttar Pradesh, Haryana, Maharashtra, Karnataka,
Meghalaya and Andhra Pradesh.

In this study, the impact of adoption of baby corn on small farmers in the Sonepat district of Haryana
was investigated. A field survey of baby corn growing farmers, conducted in Sonepat, revealed that
small farmers had allotted a higher portion of their land (70-80%) for baby corn cultivation. Training
programmes on seed production and cultivation of baby corn were organized by the Directorate of
Maize Research in the villages of this area. The trained farm women were interested in recipes of baby
corn, viz. pickle, murabba, pakora, soup, chutney, Manchurian, vegetables, kheer, burfy, laddoo, etc.
The production of baby corn was started by a progressive farmer in Aterna village. He started growing
HM 4 hybrid variety of baby corn round the year. His neighbours also adopted this hybrid. The Haryana
Seed Development Corporation (HSDC) produces and provides this hybrid to the farmers. Every farmer
is well experienced about the advantages of baby corn cultivation using HM 4 hybrid. It proved a boon
for the farmers of Aterna village. Presently, seeds of some new hybrids of Baby corn viz., G5414,
G5406 and Kanchan, are also available in the village from private seed companies and these are gaining
popularity.

A small unit for processing of baby corn for long shelf-life was introduced in the village by a
progressive farmer few years ago. This processing unit improved the market reach and thereby expanded
the adoption of baby corn cultivation in the village. Presently, farmers, including small and marginal
farmers, of Aterna village are leasing-in land and have started baby corn cultivation in a big way. Also
56 percent of the total women employed in agriculture were doing baby corn cultivation and therefore,
this  high-value crop was found to be inclusive as well as a profitable proposition. The returns from
cultivation of baby corn were higher than from wheat but were lower compared to from paddy. But
since baby corn is 60-70 days crop, it can be grown 3-4 times in a year. However, both yield and quality
is better in winter season but the crop matures in a longer period. Two crops of baby corn followed by
a wheat crop gives annual returns of more than Rs. 3.5 lakh/ha/ year, which is much higher than that
given by the traditional paddy-wheat rotation in the region.

In view of capital-intensive nature of high-value crops, small and marginal farmers may find it
difficult to invest in these crops. Therefore, fostering strong industry-agriculture linkages through
development of agro-processing units and contract farming will help promote small farm diversification.
Besides, institutional facilities of credit by banks, co-operatives and agri-business consortium would
be necessary to help promote small farm diversification. Privatization of institutional arrangements for
lending may not be the answer, as these would be guided more by profit considerations than the economic
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needs of small and marginal farmers. However, efforts should be made to promote economically viable
and sustainable credit products in both commercial banks and co-operative sector.

Table 3. Category wise sample are in Atterna  village
       Acre

Marginal Small Large Total

Own 10.5 27 52 89.5

Lease 27.5 29 7 63.5

Total 38 56 59 153

Baby corn 27.5 45 29.5 102

Percentage area
Under baby corn 72.37 80.36 50.00 66.67

Table 4. Crop-wise cost and return from baby corn, wheat and paddy (000 Rs/ha)

Particulars Baby corn Paddy Wheat

Cost 31 32 21

Return 93 107 70

Net Return 62 75 48

B:C ratio 3.03 3.31 3.28

Aggregation of Production

One of the main limitations of smallholders’ production is the diseconomies of scale and poor
bargaining power in the market. Therefore, aggregation of production along the value chains becomes
important. Different kinds of aggregation were observed in the case studies. First is the aggregation at
village or community level where produce is collected and sold without much value-addition or
processing. This was the case in baby corn when farmers bring produce together for sale in the market,
or supply to bulk consumers like hotels. In some cases, packaging and minor treatment is done to
prolong shelf-life of the product. This needs moderate to marginal investment, which some innovative
farmers are able to manage. The second kind of aggregation is observed where formal farmer groups
work at the village or district level and these are further federated into state level unions. It is done
when economies of scale is important for cost reductions and to meet market demand. The Mahagrapes
in Maharashtra is a notable example of this. This kind of cooperative arrangement at different levels is
able to increase farmers’ access to international market and enhance price realized by them. However,
facilities are needed for bulk handling of product at district and state levels, and also one needs to have
adequate managerial skills to maintain the quality standards. In the case of grapes, it is noted that the
local market also aggregate the small-scale production and improve the reach of farmers to international
markets. But, these are mostly progressive farmers who are linked with leading private traders, and
have understanding of quality standards. The private players in some cases provide facilities for
standardization, grading and packaging to meet the export quality. These kinds of arrangements are
also seen for vegetables for domestic markets. The third kind of aggregation was found in flowers
where level of aggregation itself is small because of nature of the product and lot size demanded.
Hiigh-value flowers are often packed in small packets to protect them from damage, if put in bulky
boxes. These packets often contain a few dozen flowers in a box which are directly delivered to the
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consumers, florists, hospitality firms, etc. The cost of their transportation is not linked with quantity
and sometimes usual mode of transport like buses and rail is used. Therefore, aggregation does not
provide much incentive to farmers. Thus, we may conclude that there need not be a single type of
aggregation model, and this may vary depending upon the nature of product and its demand pattern.

Role of Institutions in Improving the Market Access

Agricultural institutions, formal or informal, have a significant role in improving the access of
farmers to markets and this is particularly true for small farmers. These institutions are needed not only
to aggregate production and enhance market access, but also for higher productivity and quality standards.
This is in a way build their capacity to identify market opportunities and respond to it. In this context,
technological backstopping is very important. In high-value crops like grapes and flowers, farmers
were proactive in approaching the R&D service providers. In some cases, farmers contacted private
suppliers for planting material and technical knowhow. In such cases, both public and private R&D
organizations were responsive to farmers' needs. The association of R&D organization was mainly for
improved technologies, crop practices and use of modern inputs. In some cases, additional investment
for infrastructure like green house was needed and the amount of capital required was beyond the
capacity of even large farmers. In such cases, access to institutional credit is essential. Progressive
farmers having some access to the institutions were able to get institutional credit and invest to build
state-of the-art facilities. In other cases, where the limit was less, farmers built a less capital-intensive
structure for growing lower-medium value flowers. The farmers paid more attention to quality of planting
material and management practices for maintaining quality and realizing remunerative prices. One
natural advantage in such cases is high labour requirement, which is available with small farmers. This
is because these high-value products need extra care, viz. pruning and trimming, fertilizer application
and pest management in grape, and fertilizer application, irrigation, temperature and humidity
management, canopy management, packaging, etc. in flowers, and picking and packaging in baby
corn. Thus, farmers are able to make best used of available family labour, including female labour and
maintain productivity and quality through intensive care.

In conclusion, one may say that there are examples of economically viable, smallholder high-value
activities, but these work well when there is access to credit, technology and market. There is a
considerable improvement in the delivery of planting material and associated knowledge to farmers,
but access to institutional finance remains challenging. Therefore, innovations in institutional credit
delivery should be promoted for high-value, commercial enterprises of farmers. This coupled with
greater flow of market information will go a long way in promoting high-value agriculture, with inclusion
of small farmers.
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Water Use in Irrigated Agriculture: Status and Equity Issues

I Sekar and Mahendra Singh

Introduction

Water being a critical input for agricultural production, development of surface irrigation
infrastructure is being accorded high priority from the first Five-Year Plan in India. But due to inherent
weaknesses in surface water irrigation system and conflicts on distribution and use of surface water at
both micro and macro levels, groundwater development has taken a rapid pace. As a result, over a
period of past four decades, surface water irrigated area, particularly under tank irrigation, has declined
while groundwater-use has registered prominence in agriculture. The success of Green Revolution is
partly attributed to the groundwater resources associated with the advent of tube-well technology.
Favourable policies on energy and credit facilitated the farmers’ access to technology for enhancing
crop productivity. Groundwater plays a supplementing and stabilizing role when surface water supplies
fluctuate both within (intra) and between (inter) years. Though it facilitates increasing of farm production,
mushrooming of tubewells with over-extraction of groundwater threatens the sustainability of fresh
water resources. Command and control approach to regulate groundwater would not work in a democratic
set-up as in India, where market-based economic instruments can play a pivotal role in managing this
precious resource more efficiently. However, the use of such economic tools is constrained due to
several barriers. This easy accessibility to groundwater can facilitate equitability among different
categories of farmers.

In India, possession of tube-wells is highly skewed in favour of large farmers. Though groundwater
market is functioning informally in many places in India, emergence of formal groundwater market is
still at the nascent stage. Groundwater market can benefit both the players of water transaction (buyers
and sellers) as small and marginal farmers can have access to irrigation without making huge initial
investments. It is an informal institutional arrangement in which private tube-well owners sell surplus
irrigation water to the neighbors who do not own wells. However, the flip side is that sellers can
exercise monopoly power in charging and supplying water to non-owners of tube-wells. In such cases,
buyers of water can be exploited and may be the losers. In this paper, groundwater transaction and
development in India have been discussed alongwith overall trends in irrigation development, availability
and future demand for water.

Availability, Use and Future Demand of Water

With growing population, economic development and expanding urbanization, per capita availability
of water is declining rapidly. According the Irrigation Census 2001, the per-capita availability of water
resources was around 1900 cu m in 2001 which was 2300 cu m a decade ago (Figure 1). It is going to
further decline when the estimates are made on the basis of population projections assuming the
availability of water shall not change in future. Based on these projections, per capita availability of
surface water would be around 1400 cu m by 2025 and 1200 cu m by 2050. The availability of utilizable
surface water will be still less and it would follow a similar declining trend. While the per capita
availability of water is declining, the water requirement has been increasing over the years and it is
predicted that water requirement will soar up in future (Figure 2). Irrigation sector is by far the largest
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consumer of water among various sectors including industry and energy sectors. The demand for water
is much less in the domestic than irrigation sector presently but will increase with rise in population.

Figure 1: Per capita availability of water in India: 1991-2050

Figure 2: Sector-wise water demand in India: 1990-2050

Source: Ministry of Statistics and Programme Implementation, GoI

Favourable policy for investment on irrigaton development and better management have helped the
development of Indian agriculture. It helped in the adoption of modern varieties and large-scale
application of fertilizers. These efforts brought more area under irrigation and consequently, yields also
increased significantly. It has allowed double and sometimes even triple cropping, and therefore gross
area irrigated has also increased. It provided benefits like supplemental irrigation and reduced dependence
on rainfall. To achieve foodgrain production demand of 281 Mt by 2020, more food will have to be
produced with less amount of water. ‘More crop per drop’ would be the slogan to achieve the set target
in the context of declining water availability.
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Irrigation assumes greater significance in the context of aiming at achieving 4 percent growth in
agriculture in a sustainable and inclusive manner. Injudicious water-use, particularly groundwater
exploitation has raised issues on water-use efficiency. Besides, water equity also needs more emphasis
to achieve inclusive growth in agriculture. On one hand, water-use is not efficient and water losses
occur at basin as well as field scales at micro level. These losses need to be minimized by more investment
in distribution networks and channels and by increasing overall irrigation efficiency.

Water equity issues are quite common in surface water resources in all the irrigation projects. Each
stakeholder in an irrigation system is confronted with different kinds of problems, spanning from scarcity
to plenty. Waterlogging and salinity problems are often in the head region and water dearth in the tail
region of a system. Water conflicts, both intra and inter basins, and trans-boundary issues are common
and longstanding. There are issues that need to be sorted out at the basin scale and more importantly
collective action for water distribution and use will benefit the community at large. To achieve the
sustainable and inclusive growth, it is important to lay more emphasis on both supply and demand
fronts. Efforts on water augmentation and creation of awareness on optimal use of water will be the key
to bring in water supply and demand match and also to achieve the set target of agricultural production.
But the annual increase in irrigation water requirement and the less supply will affect agricultural
production. The incomplete irrigation projects need to be undertaken through Accelerated Irrigation
Benefits Program (AIBP).

Trends in Development, Investments and Coverage of Irrigation

Harnessing of water resources for irrigation has received considerable importance in successive Five-
Year Plans (FYP) of India. During the first FYP, the major and medium irrigation programmes contributed
around two-thirds and minor irrigation one-third of the additional irrigation potential created (Table 1).
This emphasis was gradually changing from III FYP and completely reversed from IV FYP onwards. In
the IX Plan, the share of minor irrigation became significant, around 3/4th of the total. However, in the X
plan, the gap reduced in terms of potential created between major and minor irrigation systems. As a
result, both surface and ground water resources were harnessed at varying levels across space and time.

Table 1: Five-Year Plan-wise irrigation potential created and utilized in India

(’000 ha)

Five-Year Plan Major & Medium irrigation    Minor irrigation                                        Total

IPC IPU IPC IPU IPC IPU

I 2486 1280 1159 1159 3645 2439
II 2143 2067 671 671 2814 2738
III 2231 2123 2269 2269 4500 4392
IV 2608 1937 4380 4380 6988 6317
V 4014 2475 3900 3900 7914 6375
VI 1083 929 7521 5249 8604 6178
VII 2225 1893 9086 7871 11311 9764
VIII 2216 2126 7545 6252 9761 8378
IX 4097 3079 12935 4544 17032 7623
X 5296 3410 5572 3871 10867 7281
XI (target) 9000 - 7000 - 16000 -

Source: CWC, GoI
IPC- Irrigation Potential Created
IPU- Irrigation Potential Utilized
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The government investment on irrigation has been rising over the years and received a further boost
in recent years (Ramanayya et al., 2008). In the X Plan, the total investment made on irrigation
infrastructure was Rs 1,06,743 crore. Investment in irrigation infrastructure is a critical part of rural
infrastructure. It remains a public sector activity only because the sector is nowhere near commercial
viability since water charges account for only about 20 percent of operation costs. Irrigation-source-
wise trends in area irrigated are shown for almost four decades in Figure 3. The expansion of minor
irrigation, especially tubewell irrigation, has witnessed an exponential growth, which has contributed
significantly to agricultural production growth in India. The canal irrigated area has shown a declining
trend after 1990s but area irrigated by minor irrigation source (groundwater) has shown an upward
trend. Irrigation from tank sources has been declining since the inception of green revolution. More
specifically, during the early-1980s, central and state governments initiated programs for subsidizing
the expansion of groundwater irrigation, which led to a spurt in the growth of tube-well irrigation in the
country. If conjunctive use of water is to be encouraged, then rehabilitation of tanks and enhancment of
irrigation potential created by tanks will have to be given more attention.

Tubewells have emerged as important source of irrigation in the Indo-Gangetic Plains (IGP) also,
which is the core belt of green revolution. Over the past 40 years, a declining trend in surface water
irrigation and increasing trend in groundwater irrigation have been witnessed in IGP. Besides investment
and favourable policy atmosphere for groundwater development, the emergence of groundwater markets
has also been an important characteristic of groundwater utilization in the IGP and more particularly in
the rice-grown areas. The groundwater markets though informal, have helped the resource- poor farmers
in providing irrigation facilities. The subsidized energy policy put forth by several state governments
has also induced the farmers to go in for energized tube-wells. As a result, the number of energized
tube-wells has swelled up across states in India. The relative reduction in risk due to the buffer provision
of supplemental irrigation water has encouraged intensification of other complementary inputs like
fertilizers and modern seed varieties.

Figure 3: Irrigation source-wise trends in area irrigated in India: 1967-2006
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Status of Groundwater Development in Irrigated Agriculture

Groundwater has been a preferred source of irrigation of the farmers compared to surface systems
by virtue of fairly assured supply of water. Groundwater irrigation is also generally more productive
than surface water irrigation. Some of the available evidences in India suggest that crop yield/cubic
metre on groundwater-irrigated farms is 1.2-3.0 times higher than on surfacewater-irrigated farms
(Dhawan, 1989). A study conducted by IWMI has revealed that farmers using wells for irrigation
obtain 50 to100 percent higher value of output per acre compared to canal irrigators (Shah et al. 2003).
As a result, rapid expansion and increasing reliance on groundwater irrigation have contributed
significantly to agricultural and economic development of India. It is estimated that about two-fifths of
India’s agricultural output comes from areas irrigated with groundwater (World Bank, 1998). This
move towards groundwater sources has been facilitated by the government policies on credit, energy
subsidy, etc. Since agriculture is a state subject, policies on providing electricity at highly subsidized
rates or even free are within the purview of state governments. This is one of the reasons for proliferation
of tubewells across the country. Growth in installation of tubewells has been tremendous in both
Peninsular India and the Indo-Gangetic Plains of India. Groundwater exploitation is more in the north-
western region where groundwater development have been designated under ‘over-exploited and critical’
zones.

Increasing well density, rusing well failure rate, deepening of wells, rapidly falling water table, and
emanation of negative externalities from deep extraction in many parts of India are some of factors
causing serious concerns and posing major challenges. These need to be addressed to sustain benefits
of groundwater irrigation and ensure sustainability of gains in agricultural production. The electricity
consumption for pump irrigation has increased over the years due to increasing number of tubewells
and electricity consumption per tubewell. The groundwater status presented in Table 2 reveals that
over-exploitation of groundwater is more in states like Punjab, Haryana, Rajasthan, Delhi, Tamil Nadu
and Karnataka. In these states, many assessed units have been designated as ‘critical’. Therefore, priority
needs to be accorded to these states for investments on groundwater recharge and demand management
for groundwater including adequate regulatory mechanism.

Table 2: Groundwater status in India (June 2010)

No. of blocks/talukas

State Total         Safe Semi-critical      Critical Over-exploited

No. % No. % No. % No. %

Andhra Pradesh 1231 760 62 175 14 77 6 219 18

Delhi 9 2 22 0 0 0 0 7 78

Gujarat 223 97 43 69 31 12 5 31 14

Haryana 113 42 37 5 4 11 10 55 49

Karnataka 175 93 53 14 8 3 2 65 37

Punjab 137 25 18 4 3 5 4 103 75

Rajasthan 237 32 14 14 6 50 21 140 59

Tamil Nadu 385 145 38 57 15 33 9 142 37

Uttar Pradesh 803 665 83 88 11 13 2 37 5

India 5723 4078 71 550 10 226 4 839 15

Source: Ministry of Water Resources, GoI
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The analysis of tube-well irrigation in the Indo-Gangetic Plains of India has revealed a higher
growth of wells during 1970-80 and the growth in net area irrigated by tubewells was around 8.76
percent which declined to 5 percent during the previous decade and further to 1.27 percent recently.
The increase in number of tubewells and a declining growth in area irrigated by tubewells implies the
need for sustainable use of water. This declining growth could be due to reduced supply and increasing
awareness of farmers on judicious use of irrigation water. While the latter may facilitate sustainability,
over-exploitation of water needs to be curtailed, which could be partly done by encouraging conjunctive
use of water.

The demand for groundwater from different competing sectors has grown over the years. The
excessive extraction and mining of groundwater has led to depletion and degradation in quality of this
precious resource in many parts of India. Degradation of water has been reported in the eastern parts of
India, particularly in West Bengal, where arsenic and nitrate contamination is higher than the permissible
limits. It is reported that poor quality of water in the trans-Gangetic Plains, particularly in Haryana,
may have profound impact on health and environment in years to come. Lack of comprehensive policies
to guide groundwater development and regulate its use has resulted in over-exploitation of this precious
resource to a large extent. In the trans-Gangetic Plains, irrigation intensity has increased from 148 to
180 percent over the past four decades. Similarly in the lower Gangetic Plains, irrigation intensity has
increased from nearly 100 percent in 1960 to 178 percent in 2008. Increasing irrigation intensity is a
factor which shifts production frontier up, however the increasing levels of environmental degradation
and health hazards cannot be neglected for long. This increase in irrigation intensity has become possible
with the use of groundwater which is apparent from the increase in number of tube-wells in the past
three decades. For example, in Punjab, the percentage share of tube-well irrigation in net irrigated area
is 72 percent and nearly 75 percent of the blocks have already been designated as over-exploited. It
shows a skewed proportion of irrigation source towards tubewells.

Farm-Size and Use of Irrigation by Source

Farm-size-wise and irrigation source-wise analysis has revealed that area irrigated by tubewells has
been predominant irrespective of farm-size category (Table 3). On the whole, nearly 33 Mha is irrigated
by groundwater sources and 17 Mha by canals. More particularly, the major source of irrigation for
marginal farmers is tubewell, followed by canals. Tanks' contribution in net irrigated area is very less
but their share can be increased if efforts are made on their rehabilitation. This way conjunctive use of
water could be indirectly improved this will pave the way for sustainable use of water. Data from two
Irrigation Censuses have revealed that canal and tank irrigation has declined in all the categories of
farmers, except in marginal and small farmers. But, tubewell irrigation has increased irrespective of
farm-size category over these time periods. Overall, the total irrigated area has increased from 51.6
Mha to 54.2 Mha and the percentage share of irrigated area over the net area sown has also increased
from 38.9 percent to 46.8 percent. While aiming at sustainable use of water, policy benefiting marginal
and small farmers to reduce the gap between area irrigated by tubewells and canals will help in
encouraging conjunctive use of water. Therefore, the disadvantaged sections of the farming community,
viz. marginal and small farmers, need far more attention for achieving the inclusive growth in agriculture.
It is important to see if those categories of farmers are benefited more from surface water sources than
groundwater. As discussed earlier, proliferation of tubewells, exceedingly faster rate of groundwater
exploitation, and decline in groundwater table would result in more external costs, which may be
irreversible. Therefore, policies on improving surface water sources through development, rehabilitation
and efficient management, which benefit marginal and small farmers at large, should be the future thrust.
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Table 3: Farm-size-wise use of irrigation sources and area irrigaged in India

(’000 ha)

Farm-size Year Canals Tanks Wells Tubewells Others Total Net sown Percentage
category irrigated area  (NSA) of irrigated

area to NSA

Marginal 2000-01 3405 855 1296 5419 1409 12384 24266 51.03

2005-06 3741 881 1266 6298 1365 13552 23557 57.53

Small 2000-01 2929 587 1971 4335 1069 10891 27854 39.10

2005-06 2984 518 1909 4955 1036 11403 24314 46.90

Semi-medium 2000-01 3219 463 2500 4740 1010 11932 32608 36.59

2005-06 3181 394 2485 5345 991 12396 27682 44.78

Medium 2000-01 3447 276 2511 4502 811 11547 32019 36.06

2005-06 3384 228 2550 5013 807 11982 26838 44.65

Large 2000-01 1578 77 952 1715 550 4872 15929 30.59

2005-06 1552 76 929 2031 349 4937 13464 36.67

All classes 2000-01 14578 2258 9231 20711 4849 51627 132677 38.91

2005-06 14842 2097 9139 23643 4548 54270 115855 46.84

Source: Data pertaining to the years 2000-01 and 2005-06 from the Department of Agriculture and Cooperation, GOI and Agriculture
Census 2005-06, respectively.

Implications and Options for Equity and Sustainability

The central and state governments have made significant efforts on the development of irrigation
sector in the past, which are visible from the production growth of several crops. Irrigation potential
created and utilized has increased over a period of time, although still there is a big gap. On one
hand, per capita water availability is less, and on the other, demand for irrigation water is increasing.
Trends in the use surface and groundwater sources for irrigation have shown diagonally opposite
directions. Enormous rise in number of tubewells, subsidized tariff for electricity for agriculture
purposes, thereby decline in watertable, over-exploitation of groundwater are some of the areas that
need immediate attention. To promote conjunctive use of water, the irrigation potential of surface
water sources will have to be enhanced. For water augmentation, installation of farm ponds,
revitalization of defunct tanks, and resuscitation of community-based water management in canal
and tank command areas will have to be undertaken. Irrigation policies benefiting small and marginal
farmers will pave the way for achieving inclusive agricultural growth. To sum-up, for achieving
sustainable and inclusive growth, it is important to accord more emphasis on both supply and demand
fronts in the irrigation sector. Efforts on water augmentation, distribution, and awareness generation
on optimal use of water will be the key to bring in water supply and demand match and to achieve the
target set for agricultural production.
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Potential of Dryland Agriculture

CA Ramarao, Shalander Kumar, BMK Raju and Josily Sameul

Many studies in the past have shown that India is likely to witness one of the highest agricultural
productivity losses in the world in accordance with the climate change pattern observed and scenarios
projected. Climate change projections made up to 2100 for India indicate an overall increase in
temperature of by 2-4 0C with no substantial change in precipitation quantity (Kavikumar, 2010). The
projected agricultural productivity loss for India by 2080 is about 30 percent even after taking the
expected positive effect of carbon fertilization on yield into consideration (Cline, 2007). Another study
finds the projected agriculture production loss in India by 2100 to be between 10 percent and 40 percent,
after taking carbon fertilization effect into account (Agarwal, 2008). Many simulation-based crop growth
models have been developed to examine the vulnerability of agriculture to climate change particularly
for situation of developed temperate countries. Many studies (Parry et al., 1999; Olesen and Bindi,
2002; Adams et al., 2003 and Tsvetsinskaya et al., 2003; Darwin, 2004, observe that region-specific
analysis is required to evaluate the agronomic and economic impact of weather changes in more details.

Within agriculture, it is the rainfed agriculture that will have the maximum impact of climate change.
And it is for two reasons: One, rainfed agriculture is practised in fragile and degraded lands which are
thirsty as well as hungry; two, the people dependent on rainfed agriculture are less endowed in terms of
financial, physical, human and social capital limiting their capacity to adapt to the changing climate.
Temperature is an important weather parameter that will affect the productivity of rainfed crops. The
past three decades have witnessed a sharp rise in all India mean annual temperature. Though most
rainfed crops tolerate high temperatures, rainfed crops grown during rabi are vulnerable to changes in
minimum temperatures (Venkateswarlu and Rama Rao, 2010). Analysis of data for the period 1901-
2005 by IMD suggests that annual mean temperature for the country as a whole has risen by 0.51 oC
over the period. It may be mentioned that annual mean temperature has been consistently above normal
(based on the period 1961-1990) since 1993. This warming is primarily due to the rise in maximum
temperature across the country, over a larger part of the data set. Apart from direct impacts, higher
temperatures also increase the water requirements of crops putting more pressure on the availability of
water (CRIDA, 2008). The extent to which rainfall and temperature patterns and the intensity of extreme
weather events will be altered by climate change remains uncertain, although there is growing evidence
that future climate change is likely to increase the temporal and spatial variabilities of temperature and
precipitation in many regions (IPCC, 2007). Therefore, this section presents the study on sensitivity of
yields of major rainfed crops, gaps in the existing technology and growth potential and farmers’ coping
mechanisms to deal with weather-induced risks. The study has also examined and suggested some
technological and institutional options to enhance water-use efficiency and productivity of crops in the
region.

Data and Methodology

This study has derived yield data of the selected crops from 1990 to 2008 from the Centre for
Monitoring Indian Economy (CMIE) database as CMIE collates the statistics on Indian agriculture
from a comprehensive range of sources, including government reports. The yield-time series data for
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the three selected crops, viz. bajra, sorghum and maize were compiled for 582 districts of the country.
However to examine the weather sensitivity for each crop, only those districts where area sown under
the crop was more than 5000 ha and yield data were available for at least 10 years, were included in the
analysis. Consequently, we included 106 districts for sorghum, 65 for bajra and 157 for maize.  Data on
climatic variables were downloaded from CMIE as well as from India Water Portal. The dataset available
at the portal is developed using the publicly available Climate Research Unit (CRU) dataset, out of the
Tyndall Centre for Climate Change Research, School of Environmental Sciences, University of East
Anglia, Norwich, UK (http://indiawaterportal.org/metdata). For this study, we considered district-wise
monthly maximum temperature during kharif season, wet-day frequency and total precipitation as the
basic climate data. A major strength of this study is the use of district level climate and yield data across
India, which allows the examination of both inter-temporal variances in the data with district level
characteristics and technology trend controlled.

Crop productivity in the rainfed regions is likely to be affected more on account of variations in
climatic factors like rainfall, wet-day frequency and temperature as compared to those in the irrigated
regions. Hence, the year-wise productivity of crops under study was calculated separately for the rainfed
and irrigated districts for the period 1990 to 2006. Out of 582 districts, 338 were categorized as rainfed.
A district which is either covered under drought-prone area programme (DPAP) or desert development
programme (DDP) or has less than 30 percent of its net cultivated area under irrigation, was categorized
as the rainfed district. The year-wise productivity of each crop for the rainfed region was estimated by
dividing the total production (total quantity produced by 338 rainfed districts together) by total area
sown (total of area under the crop in 338 rainfed districts). The productivity of a crop in the irrigated
region was also derived in a similar manner. An attempt was made to quantify the potential yield gain
of major rainfed crops by estimating the yield gap using the data from different centres of AICRPDA
for the period 2004-05 to 2006-07.

The effect of technological progress was removed by de-trending the productivity by fitting a time
trend equation. The de-trended productivity was then regressed on three weather variables. This
methodology is described below.

Step 1: Assessing technological trend

For each crop the following regression model was fitted:

Y=a + bt + 

where, Y is the yield of crop in the year t in the district under study; a is the intercept; b is the technological
trend in the crop assessed from the data in the district under study; t is the year; and is the residual.
The time trend equation was fitted for each of the 328 districts. Then, the de-trended yields for each
district were derived as under:

 = Y- a - bt

Step2: Fitting de-trended yield data onto weather parameters

De-trended yields of each district were regressed on climatic variables, viz. annual rainfall, wet-
day frequency and kharif monthly maximum temperature (June to October). The multiple linear
regression fitted was of the form:

 RWT

where, is the linear sensitivity of de-trended yield to rainfall R,
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is the linear sensitivity of de-trended yield to wet-day frequency W,

is the linear sensitivity of de-trended yield to monthly maximum temperature T, and

 is the error-term.

Step 3: Multivariate cluster analysis of sensitivities of districts

To have a more meaningful and easy interpretation of the findings, the districts were grouped
into more homogeneous districts by subjecting the district-wise sensitivity estimates to multivariate
cluster analysis. For each crop, 4-6 clusters with varying extent of sensitivity were delineated. Before
subjecting the data to cluster analysis, the three sensitivity variables were standardized using z-score
method ([(x–mean)/SD]). After trying various hierarchical clustering algorithms, Ward’s method
was found most suitable. The distance measure used in the analysis was Squared Euclidian distance.
The analysis facilitated interpretation of three sensitivity variables together in terms of variability in
sensitivities; one cluster of districts with –ve sensitivities (highly sensitive), second cluster of districts
with medium sensitivities and the third cluster of districts with +ve sensitivities (highly sensitive).

To improve crop yields, the NARS has developed a number of technologies over time, but it is
often expressed that the rate of technology adoption is much lower than the desired rates. While the
yield and income gains are the necessary conditions for adoption of any technology, appropriate policy
and institutional support are also equally important. With this in view, an attempt was made to quantify
the yield and income gains by better allocation of resources, adoption of improved technology and
improved access to credit. To study the impact of technology and credit on the cropping pattern and
farmers’ income, a primary survey was conducted in three districts of Andhra Pradesh, viz. Adilabad,
Mahbubnagar and Rangareddy and from each district 120 farmers were randomly selected. The sample
of 360 farmers interviewed comprised of different farm-size groups, viz. small (< 2 ha), medium
(2-5 ha) and large (> 5 ha). The survey was conducted during the year 2010-11 and data regarding
socio-economic characterstics of farm households, cropping pattern, costs and returns of major crops,
livestock and farm assets were collected. The relevant information on improved technologies was
obtained from the ANGRAU and CRIDA’s on-farm research. The optimization technique was used
(Linear programming) to find the optimum crop plans under improved technology and credit availability.

Productivity Trends

The productivity trends of major rainfed food crops, viz. bajra, sorghum and maize, over the period
of 17 years (1990-2006) calculated separately for the rainfed and non-rainfed (irrigated) districts showed
wide variabilities (Figures 1, 2 and 3). The gap was more visible in the case of bajra and maize than in
sorghum. It may be due to the cultivation of sorghum mostly as a rainfed crop even in the irrigated
areas and also in marginal lands. The productivity trends in irrigated as well as rainfed areas showed a
similar behaviour, which indicates the importance of weather variables in the irrigated regions also.
Overall, there were productivity gains in the long-run, particularly in the case of bajra and maize in
both rainfed and irrigated areas.

Impact of Climatic Factors on Crop Yields

The crop yields even in the rainfed areas are influenced by factors other than weather variables like
technology, market, managemental, etc. Fitting technological trend and consequently deriving de-trended
yields for further functional analysis takes care of the factors other than weather variables. District-
wise and crop-wise regression functions fitted by using the de-trended yields as dependent variables
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and weather variables as independent, demonstrate that weather variables like rainfall, wet-day frequency
and maximum temperature influence the yields of rainfed crops.

Figure 1: Year-wise productivity of bajra in India

Figure 2: Year-wise productivity of jowar in India

Figure 3: Year-wise productivity of maize in India
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Table 1: Weather sensitivity coefficients of district level functional analysis for bajra productivity

Cluster Frequency     Variables Range of actual Av. of 25th & 75th           Range of       Districts in each cluster
value of weather percentile of          coefficients

parameters weather
sensitivity

coefficients

I 19 Annual rainfall 292-824 0.14 -0.02 0.31 Rajasthan- Sawai Madhopur,
Nagaur, Jaisalmer, Barmer,

Annual wet-day 16-93 11.85 5.22 18.48 Jalore, Sirohi, Pali, Ajmer;
frequency Gujarat-Sabarkanta,
Kharif  Maximum 31-40 -11.03 -15.37 -6.70 Ahmedabad; Maharashtra-
monthly temperature Buldhana, Pune, Satara;

Andhra Pradesh-
Mahabubnagar, Kurnool; Tamil
Nadu- Thiruvannamalai,
Villupuram; Jammu &
Kashmir- Jammu; Haryana-
Mahendragarh

II 11 Annual rainfall 426-1487 -0.61 -0.76 -0.47 Haryana- Hissar, Bhiwani,
Rewari; Madhya Pradesh-
Bhind; Gujarat- Banaskantha,
Panchmahal, Vadodara;

ann_wdf 19-71 27.39 17.08 37.70 Maharashtra- Nasik; Andhra
Pradesh –Prakasam;

Kha_max_temp 29-40 -16.63 -27.96 -5.31 Karnataka- Bidar; Tamil
Nadu-Dindigual

III 6 Annual rainfall 322-1098 0.43 0.09 0.78 Rajasthan-Hanumangarh,
Churu; Gujarat- Amreli;

ann_wdf 23-62 26.09 15.26 36.92 Karnataka-Chitradurga; Tamil
Nadu- Virudhunagar,

Kha_max_temp 27-41 -40.85 -58.50 -23.20 Thoothukudi

IV 14 Annual rainfall 295-1268 1.02 0.81 1.24 Rajasthan- Bikaner, Jodhpur,
Tonk;Uttar Pradesh- Jalaun;

ann_wdf 19-57 -18.00 -30.37 -5.64 Madhya Pradesh- Dhar;
Gujarat- Bhavanagar;

Kha_max_temp 32-41 2.57 -10.72 15.86 Maharashtra- Dhule, Jalgaon,
Yavatmal, Jalna, Aurangabad,
Beed, Osmanabad, Sangli

V 12 Annual rainfall 488-1642 0.22 0.13 0.31 Rajasthan- Jhunjunu,
Bharatpur, Jaipur; Uttar

ann_wdf 27-73 -9.62 -13.80 -5.45 Pradesh-MirzapurMadhya
Pradesh-Jhabua Maharashtra-
Ahmednagar, Latur, Solapur;
Andhra Pradesh-Nalgonda;

Kha_max_temp 31-40 8.06 2.80 13.32 Karnataka- Belgaum, Gulbarga

VI 3 Annual rainfall 346-619 -0.86 -1.72 0.00 Gujarat- Kutch,
ann_wdf 16-25 36.11 72.22 0.00 Surendranagar, Rajkot

Kha_max_temp 30-34 -32.70 -65.39 0.00

The cluster-wise sensitivity coefficients for bajra, presented in Table 1, show that the crop
yields were highly and positively influenced by wet-day frequency (number of rainy days) in
clusters I, II, III and VI. The distribution and amount of rainfall were the major factors influencing
bajra yield. The sensitivity coefficient of rainfall was positive and highest in cluster IV with a
wide variability in actual annual rainfall (295-1268 mm). The observed negative relationship of
yield with rainfall in cluster II could be due to untimely rains affecting the crop or to the fact that
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the crop was grown under irrigated conditions in some districts, especially for seed production.
The sensitivity coefficients show that bajra yield was highly and negatively sensitive to kharif

maximum temperature, except in cluster V. Since the districts falling in cluster V like Jhunjhunu,

Bharatpur, Ahmednagar, Nalgonda, etc. are relatively agriculturally progressive and might have

higher adoption of improved technologies, including drought tolerant varieties. The productivity

in these districts might be higher in the base year itself (1990) not allowing the technological

trend to reflect the influence of technology. In terms of comparison among clusters, the clusters

I and III were more vulnerable to change in climatic factors. In these clusters, the bajra yield

was influenced by all the three factors, where the coefficient of rainfall and wet-day frequency

was positive, indicating adverse impact on yield in case of decrease in their magnitude, and

negative coefficient for kharif monthly maximum temperature, indicating adverse impact on

yield with its rise.

Maize is a major rainfed crop and has huge untapped potential (Dass et al., 2010). In the past few

years, it has been replacing crops like sorghum, castor, rabi paddy, etc., particularly in the rainfed

regions. District-wise analysis of weather sensitivity of maize productivity was carried for 156 districts

and results are presented in Table 2. Sensitivity coefficients indicate that the productivity of maize

was quite sensitive to change in kharif maximum temperature and wet-day frequency in most of the

districts. It is pertinent to note that besides the rise in temperature levels over the past 100 years, the

frequency of extreme weather events like dry spells, extreme temperatures, high intensity rainfall,

etc. is increasing (CRIDA, 2008) and thus has implications for crops like maize. The sensitivity

coefficient for wet-day frequency was positive in clusters I and III, covering more than 136 districts

and indicating that any decrease in the number of rainy days will negatively affect the maize yield in

these districts.

Sensitivity coefficients of rainfall were positive in cluster II and were positive in a number of

districts in cluster I, indicating the impact of rainfall variability on maize yield. At the same time,

in cluster I, the coefficient was negative in the districts which are irrigated and have higher level

of rainfall. Similarly, in cluster III, the coefficient of rainfall was negative where many of the

districts have higher rainfall and better access to irrigation. Therefore, for a better maize yield,

besides rainwater harvesting and in-situ moisture conservation practices in low rainfall regions,

provision for draining out excess rainwater during high intensity rains is equally important. The

sensitivity coefficients of  kharif maximum temperature were negative in clusters I and III,

indicating that reduction in maize yields is imminent in the respective regions as a result of increase

in temperature due to future threat of climate change.  It needs further investigations as to how the

increased temperature affects the yield, whether through increased evapo-transpiration or other

factors.
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Table 3: Weather sensitivity coefficients of district level functional analysis for Sorghum productivity

Cluster Frequency Variables Range of actual Av. of 25th & 75th            Range of Districts in each cluster
value of weather percentile of           coefficients

parameters weather sensitivity
coefficients

1 62 Annual rainfall 589-1291 -0.045 -0.27 0.18 Haryana- Jhajjar; Rajasthan -

Sawai Madhopur, Jaipur,

ann_wdf 28-77 9.955 2.14 17.77 Nagaur, Jodhpur, Sirohi, Pali,

Ajmer, Tonk, Rajsamand,

Kha_max_temp 30-40 -11.745 -21.16 -2.33 Udaipur, Kota, Baran, Jhalawar;

Uttar Pradesh- Sitapur, Jalaun,

Jhansi, Hamirpur, Mahoba;

Madhya Pradesh- Bhind,

Shivpuri, Guna, Panna, Damoh,

Ratlam, Shajapur, Rajgarh,

Betul, Seoni; Gujarat-
Ahmedabad, Rajkot, Amreli,

Bhavanagar, Vadodara,

Bharuch Maharashtra- Dhule,

Nagpur, Aurangabad, Nasik,

Pune, Satara; Andhra Pradesh-

Adilabad, Medak, Rangareddy,

Mahabubnagar, Nalgonda,

Khammam, Prakasam,

Cuddapah; Karnataka- Raichur,

Koppal, Gadag, Bellary,

Chikmagalur; Tamil Nadu-

Vellore, Dharmapuri, Namakkal,

Coimbatore, Karur, Thiruchirapalli,

Perambalur, Virudhunagar

2 37 Annual rainfall 688-1519 0.595 0.36 0.83 Rajasthan –Bharatpur; Uttar
Pradesh- Lalitpur; Madhya

ann_wdf 38-71 -23.835 -32.43 -15.24 Pradesh- Rewa, Sidhi, Dewas,

Jhabua, Dhar, Chhindwara;

Kha_max_temp 28-38 15.885 5.91 25.86 Gujarat- Banaskantha;

Maharashtra- Jalgaon, Buldhana,

Akola, Amravati, Wardha,

Gadchiroli, Chandrapur,

Yavatmal, Nanded, Parbhani,

Jalna, Ahmednagar, Beed, Latur,

Osmanabad, Solapur, Sangli;

Andhra Pradesh- Kurnool,

A n a n t a p u r ; K a r n a t a k a -

Belgaum, Bagalkot, Bijapur,

Gulbarga, Bidar, Mysore,

Chamarajanagar; Tamil Nadu-

Dindigual, Thoothukudi;

3 6 Annual rainfall 833-2386 -0.725 -1.41 -0.04 Karnataka- Dharwad, Haveri,

ann_wdf 46-96 75.91 31.91 119.91 Chitradurga, Tumkur, Hassan;

Kha_max_temp 28-30 -186.2 -270.72 -101.68 Tamil Nadu- Salem
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The weather sensitivity analysis for sorghum was carried out for 106 districts. After removing
one outlier (Kolhapur district of Maharashtra), the remaining 105 equations were clustered into
three groups based on the similarities of sensitivity coefficients (Table 3). As sorghum is known to
be tolerant to drought conditions, sensitivity coefficient of rainfall was positive mainly in cluster
II and for some districts in cluster I indicating that decrease in rainfall will adversely affect sorghum
yield in these districts. However, the sorghum yields were highly sensitive to change in distribution
of rainfall in terms of wet-day frequency. The coefficients of wet-day frequency were positive in
clusters I and III in all the 68 districts. The number of rainy days per annum has been decreasing
all over the country for the past two decades, resulting in frequent and longer dry spells. Hence,
there is a need for interventions to cope-up with moisture stress during dry spells. The cluster of
districts where the magnitude of positive coefficient of wet-day frequency is large is more sensitive
and needs appropriate adaptation and coping strategies. Similar to other two crops, the sensitivity
coefficients of kharif maximum temperature were negative for sorghum also in clusters I and III,
covering major sorghum producing districts. The productivity trends of bajra, maize and sorghum
crops clearly show that there is a wide gap between productivities in the rainfed and irrigated
regions, except in the case of sorghum, which is least irrigated.

 Farmers’ Coping Strategies with Weather Risks

 Farmers adopt different options to cope-up with the weather-induced risks. These include reduction
in expenditure on household consumption, distress sale, migration, etc. It was revealed that more than
60 percent of the farmers of Adilabad district had cut their expenditure on movement and clothings,
followed by festivals and food. In the Mahbubnagar district, 30-40 percent of the farmers had reduced
expenditure on clothing and movement and 10 percent had reduced it on food and festivals. Similarly,
in the Rangareddy district, 20 percent farmers had reduced their expenditure on different consumption
items and activities (Figure 4).

Figure 4:  District-wise percentage of farmers reported reduction in household consumption
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It was also revealed during farmers’ survey that to cope-up with drought conditions, farmers often
go for distress sale of their assets, especially livestock. The scarcity of fodder and water makes it
difficult for the farmers to manage livestock. The percentage of farmers who had sold their cattle
during distress period is depicted in Figure 5. Among the three districts, a higher number of farmers
went for distress sale in the Adilabad district. The percentage of distress sale of oxen and cows was
highest. The estimated proceeds from distress sale of different kinds of livestock in the three districts of
Andhra Pradesh is shown in Figure 6. The highest proceeds were from buffalo in the Adilabad district.

Figure 5: Percentage of farmers reporting distress sale of livestock during drought conditions

Figure 6: Estimated proceeds from distress sale of different kinds of livestock in the three selected districts
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Gaps in Technology Adoption and Growth Potential

Yield gaps indicate the extent of gain that can be realized with adoption of technologies and are considered
important source of productivity growth. An attempt was made to assess the exploitable yield reservoir in
different cereals, pulses and oilseeds predominantly grown in the rainfed region. Yield gap II was estimated
which is the difference between yields at different locations of AICRPDA and district average.

Table 4: Yield gaps in sorghum and bajra

Region District yield (t/ha) AICRPDA yield (t/ha) Yield gap (t/ha)

                                                        Sorghum

Bijapur (2004-05 to 2006-07) 0.97 1.13 0.16 (16)

Kovilpatti (2004-05 to 2007-08) 0.77 2.7 1.93 (250)

Solapur (2004-05 to 2006-07) 0.46 0.65 0.19 (41)

Akola (2004-05 to 2006-07) 1.87 2.25 0.38 (20)

                                                          Pearl millet

Solapur (2004-05 to 2006-07) 0.43 0.5 0.07 (16)

Agra 1.39 1.9 0.51 (37)

Note: Figures in parentheses denote percent yield gap

The yield gaps in cereals like sorghum and bajra at different production centres are given in Table 4.
A perusal of Table 4 shows significant yield gaps in sorghum ranging from 0.16 t/ha in Bijapur to 1.93 t/
ha in Kovilpatti. In the case of pulses (Table 5), chick pea showed the highest yield gap in Akola (0.75 t/ha),
followed by Agra (0.51 t/ha). In pigeon pea, the yield gap was highest in Bengaluru (0.76 t/ha). The yield
gaps were observed relatively lower in oilseeds as compared to the cereals and pulses.

Table 5: Yield gaps in major pulses (chickpea and pigeonpea)

Region District yield (t/ha) AICRPDA yield (t/ha) Yield gap (t/ha)

                                                        Chickpea

Bijapur (2004-05 to 2006-07) 0.54 0.77 0.23 (42)

Akola (2004-05 to 2006-07) 0.72 1.47 0.75 (104)

Agra (2005-06 to 2007-08) 0.96 1.47 0.51 (53)

                                                         Pigeonpea

Bijapur (2004-05 to 2006-07) 0.35 0.77 0.42 (120)

Bengaluru (2004-05 to 2006-07) 0.69 1.45 0.76 (110)

Solapur (2004-05 to 2006-07) 0.43 0.65 0.22 (51)

Akola (2004-05 to 2006-07) 0.73 1.25 0.52 (71)

Note: Figures in parentheses denote percent yield gap

Table 6: Yield gaps in major oilseeds (groundnut and soybean)

Region District yield (t/ha) AICRPDA yield (t/ha) Yield gap (t/ha)

Groundnut

Rajkot (2005-06 to 2008-09) 1.29 1.31 0.02 (2)

Agra (2005-06 to 2007-08) 1.33 1.56 0.23 (18)

Soybean

Akola (2004-05 to 2006-07) 0.99 1.12 0.13 (13)

Note: Figures in parentheses denote percent yield gap
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Technological and Institutional Options for Enhancing Productivity of Rainfed Farming

Case Study of Farm Ponds

Scarcity of water is the most important limitation in achieving higher productivity in the rainfed
crops. Rainwater harvesting structures like farm ponds provide an important way of addressing this
limitation. To examine the potential of yield and income gains from adoption of farm ponds, a few case
studies of successful farm ponds were carried out at different locations in the states of Maharashtra,
Tamil Nadu and Andhra Pradesh.

Case Study of Akola, Maharashtra

To find the impact of farm ponds on agricultural productivity and livelihood improvement of farmers,
a case study was conducted in the Ghusar village of Akola block in Akola district of Maharashtra. The
average rainfall of Akola block is 834 mm and the major soil type is Vertisol. There is an imperious
layer in the soil that makes installation of bore-wells very difficult. Moreover, the quality of water is
also not suitable for farming. A total of 9 farmers who had got farm ponds dug in their farms under
different schemes and were using pond water for agricultural purposes were selected for the study. The
construction of farm ponds had enabled the farmers to increased access to water as they were able to
harvest more water in the constructed ponds which was available to them from August to November.
The ponds were filled up 2-3 times during a year. All the farmers had pumps and sprinklers to utilize
pond water efficiently for agricultural purposes. As a result of increased access to water, the farmers
were able to allocate more area under cultivation which had increased by 26 percent.

Case Study of Vellore, Tamil Nadu

 This case study was undertaken in the Cheralapalli village of Pernampet block in Vellore district of
Tamil Nadu. This is a rainshadow area with annual rainfall of less than 600 mm. Farmers having access
to water through open wells grow coconut and sugarcane, whereas ragi is their major crop. The farm
ponds construction was undertaken by the Department of Agriculture under Integrated Agriculture and
Water Management (IWAM) scheme spported by the World Bank. A total of 40 farm ponds were dug in
the village. These ponds are basically used as percolation tanks and to some extent used for cultivating
vegetables, near the pond viscinity. All the ponds are located within a distance of 20 to 70 metres of the
open well of farmers. Before farm ponds construction, more than 50 percent of the open wells had very
little utilizable water, but after the farm pond construction, the water level in the open wells increased
from 12 feets to 18 feets. Moreover, 10 farmers were also raising fishlings and earning extra income.

Case Study of Chittoor, Andhra Pradesh

DHAN foundation has facilitated in popularizing farm ponds in Punganur mandal of Chittoor district
of Andhra Pradesh aiming to develop farm ponds in the catchment area of the village tank. A total of
about 400 farm ponds were developed in the Punganur mandal under watershed programme and farmers
participatory action drumstick research project. The size (in metres) of these farm ponds were 20×10×2,
12×12×2 and 15×15×2. Farmers’ contribution was 25 percent of the total cost of digging a pond. A
large part of the study area is surrounded by a number of hilloks and hills. The majority of farm ponds
in the area get water through seepage almost throughout the year besides the water harvested from the
run-off. All the farmers having farm ponnds are using pond water to irrigate paddy, and to some extent
vegetables and fruits like mango, jamun, drumstick, etc. The farmers are able to harvest better yields
(double) in the existing crops like paddy, groundnut, etc. About 7-8 percent of the farmers have started
aquaculture and are deriving additional income of Rs 3,000 to Rs 5,000 per year.
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Technological and Institutional Options to Increase Farm Profitability

The analysis was carried out in a linear programming framework using the data obtained from the
farm survey. The relevant information on improved technologies were obtained from the ANGRAU
and CRIDA’s on-farm research.

Adilabad District

Using the data on resource availability, the cost and returns of crops obtained through farm surveys
made in different districts, optimal farm plans were obtained under situations of credit restriction and
technological intervention for different farm size-categories. Table 7 depicts the existing cropping pattern
of small, medium and large farmers and optimised cropping pattern under different plans in the Adilabad
district. A majority of small farmers (67%) grew cotton and redgram and the remaning area was used to
raise kharif sorghum during the study period. The optimum solution identified through linear
programming (Table 8) showed that it was more remunerative to grow soybean + redgram than to grow
cotton + redgram and about 81 percent of the total area was allocated to soybean with rest of the land to
kharif sorghum. A higher yield of soybean and better price situation were the reasons behind this
(Appendix 1). Credit restrictions did not show any significant change in the cropping pattern indicating
that capital was not a constraint to this plan as farmers have access to credit.

Table 7: Cropping pattern of sample farmers by farm-size groups under different plans in Adilabad district

(ha)

Activity        Without technology  With technology adoption Existing plan

Without credit With credit Without credit With credit

                          Small Farmers

Kharif cotton + redgram 0.00 0.00 0.00 0.00 0.80

Kharif sorghum 0.23 0.00 0.27 0.00 0.40

Kharif soyabean + redgram 0.97 1.20 0.93 1.20 0.00

Leased-out 0.00 0.00 0.00 0.00 0.00

Fallow 0.00 0.00 0.00 0.00 0.00

Total land 1.20 1.20 1.20 1.20 1.20

                         Medium farmers

Kharif Cotton+redgram 1.21 1.60 0.69 0.80 0.80

Kharif tomato 0.00 0.00 0.80 0.80 0.80

Leased-out 0.39 0.00 0.11 0.00 0.00

Fallow 0.00 0.00 0.00 0.00 0.00

Total land 1.60 1.60 1.60 1.60 1.60

                         Large farmers

Kharif Cotton+redgram 0.00 0.00 2.80 2.80 1.00

Kharif Jowar 0.00 0.00 0.00 0.00 1.00

Kharif Soyabean + redgram 2.80 2.80 0.00 0.00 0.80

Leased-out 0.00 0.00 0.00 0.00 0.00

Fallow 0.00 0.00 0.00 0.00 0.00

Total land 2.80 2.80 2.80 2.80 2.80

The optimum plan was found to give a net return of about Rs 49,616 compared to Rs 8016 in the
existing resource use (Table 8). However, when the credit restriction was imposed, the resulting optimum
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plan gave a the net return of Rs 42,468 (Table 9). The impact of recommended technology on cropping pattern
and resource use was studied using the input requirements and yield levels obtainable with improved technology.
The optimum plan so generated included nearly 80 percent of the area allocated to soybean + redgram and rest
of the area to sorghum under credit restrictions. When improved cotton technology was used, cotton did not
appear at all in the farm plan for small farmers, instead all the land was allocated to soybean + red gram with net
returns of Rs 60,799. The analysis showed a substantial increase in the net returns of small farmers when the
existing technology was used optimally and there was 22 percent increase in the net returns only due to the
improved technology. When credit restriction was imposed, the results showed reduction in net returns by 17
percent from optimum without credit. Therefore, credit and technology seem to play an important role in
increasing farmer’s income in the rainfed areas, especially for small farmers.

The medium farmers’ existing cropping pattern consists of tomato and cotton+ redgram, occupying
50 percent each of the total area during the study period (Table 7). In the optimum existing technology
plan, all area was allocated to cotton+ redgram which showed an enhanced net returns by 39 percent
over the existing technology (Table 8). When credit restriction was imposed, 75 percent of the area was
only allocated to cotton + redgram and the net returns reduced by 25 percent from the optimum under
restricted credit (Table 9). It was observed that under the improved technology regime, all the land was
allocated to only one crop, tomato. As the crop is highly risk-prone to yield and price, hence area
restriction was imposed in the analysis. Under this scenario, the optimum farm plan showed an increase
in net returns by 28 percent. The large farmers’ cropping pattern included cotton + red gram and kharif
sorghum and soybean + red gram with net returns of Rs 94,345. In the optimum plan it was profitable
to allocate all the area to soybean + red gram, with an increase in net returns by 30 percent. The credit
restriction did not show much change in the cropping pattern and net returns.

Table 8: Resource-use pattern and returns under existing and optimum farm plans by different farm-size groups in
 the study domain — Role of technology

Resource Optimum existing technology Optimum improved technology     Existing technology

Small Medium Large Small Medium Large Small Medium Large

                                   Adilabad district

Capital, Rs/ha 8147 13150 17816 7222 11174 23716 12109 22030 42431

Family labour, mandays 43 67 104 43 43 100 93 87 296

Hired labour, mandays 24 21 56 24 39 42 56 78 134

Kharif land, ha 1.2 1.6 2.8 1.2 1.6 2.8 1.2 1.6 2.8

Net returns, Rs/ha 49616 58874 134988 60799 82862 147596 8016 35640 94345

                                   Mahbubnagar district

Capital, Rs/ha 9108 22641 46110 9456 22980 52439 10500 23690 46110

Family labour, mandays 54 56 101 87 56 109 107 135 330

Hired labour, mandays 39 70 188 16 70 192 39 70 192

Kharif land, ha 1.34 2.36 7.20 1.6 3 7 1.60 3.20 7.20

Rabi land, ha 0.20 1.20 0.00 0.2 1 0 0.20 1.20 0.80

Net returns, Rs/ha 56090 187457 325927 91619 226617 419095 55703 161750 245599

                                    Rangareddy district

Capital, Rs/ha 16277 17200 31790 16239 17200 31790 16580 18874 31790

Family labour, mandays 52 41 145 52 41 145 52 67 145

Hired labour, mandays 61 81 147 61 81 159 68 81 223

Kharif land, ha 1.6 2.0 5.6 1.6 2.2 5.6 1.6 2.2 5.6

Rabi land, ha 0.2 0 0.6 0.2 0 1.6 0.2 0 1.6

Net returns, Rs/ha 63953 103623 244146 115080 133005 451366 46205 97995 189189
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Table 9: Resource-use pattern and returns under existing and optimum farm plans by different farm-size groups
 in the study domain — Role of credit

Resource  Optimum without credit     Optimum with credit            Existing

Small Medium Large Small Medium Large Small Medium Large

                          Adilabad district

Capital, Rs/ha 6775 9915 17816 8147 13150 17816 12109 22030 42431

Family labour, mandays 44 51 104 43 67 104 93 87 296

Hired labour, mandays 23 16 56 24 21 56 56 78 134

Kharif land, ha 1.2 1.21 2.8 1.2 1.6 2.8 1.2 1.6 2.8

Net returns, Rs/ha 42468 44389 134988 49616 58874 134988 8016 35640 94345

                                 Mahbubnagar district

Capital, Rs/ha 2167 13690 28277 9108 22641 46110 10500 23690 46110

Family labour, mandays 17 36 62 54 56 101 107 135 330

Hired labour, mandays 8 52 115 39 70 188 39 70 192

Kharif land, ha 0.27 2.38 7.20 1.34 2.36 7.20 1.60 3.20 7.20

Rabi land, ha 0.20 0.00 0.00 0.20 1.20 0.00 0.20 1.20 0.80

Net returns, Rs/ha 15001 131500 204052 56090 187457 325927 55703 161750 245599

                               Rangareddy district

Capital, Rs/ha 1580 2207 9123 16277 17200 31790 16580 18874 31790

Family labour, mandays 5 5 122 52 41 145 52 67 145

Hired labour, mandays 6 10 88 61 81 147 68 81 223

Kharif land, ha 1.6 2.2 5.6 1.6 2.0 5.6 1.6 2.2 5.6

Rabi land, ha 0.0 0 0.0 0.2 0 0.6 0.2 0 1.6

Net returns, Rs/ha 11088 19117 139585 63953 103623 244146 46205 97995 189189

Mahbubnagar District

The cropping pattern of small farmers depicted land allocatation of nearly 70 percent to kharif
maize, 20 percent to paddy and 10 percent to fodder crop (Table 10). Under the existing crop plan, the
farmers obtained net returns of Rs 55,703 (Table 8). The optimum plan with the existing technology
only showed 0.7 percent increase in net returns from the existing plan. Without credit, the net returns
reduced to the tune of 73 percent (Table 9). Hence, as observed in the case of Adilabad, here too role of
credit for small farmers was crucial for sustaining farming as a major occupation.

The cropping pattern of medium farmers in the Mahbubnagar district constituted cotton + redgram
(46%), rabi sunflower and kharif maize (27% each) (Table 10). The farmers with the existing resources
and technology were able to earn returns of Rs 1,61,750 as cotton + red gram and sunflower are
remunerative enterprises. The cropping pattern in the optimal plan with the existing technology
intervention displaced kharif maize and increased the area under cotton + redgram (66%) and sunflower
(34%). The net returns increased in the optimum plan by 14 percent from the existing with reduction in
the use of family labour and capital use. When credit restriction was imposed, 26 percent of the land
was left fallow and about 74 percent was occupied by cotton + redgram. The optimum net returns were
found reduced by 30 percent with restricted credit. The average landholding size of large farmers in the
Mahbubnagar district was 7.2 ha of kharif land and the existing crops included cotton+ redgram (50
percent), kharif maize (25 percent), rabi groundnut (10 percent) and paddy (15 percent) (Table 10). The
cropping pattern under optimal plan allocated 93 percent land to cotton + redgram and found 25 percent
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increase in net returns from the existing plan . The optimal plan  allocated 84 percent of the land to
cotton + redgram and 15 percent to kharif paddy and 1 percent was leased-out. The net returns obtained
under this plan showed an increase of 41 percent over the existing plan.

Table 10: Cropping pattern of sample farmers by farm-size groups under different plans for Mahbubnagar district

(ha)

Activity        Without technology   With technology adoption Existing plan

Without credit With credit Without credit With credit

                                                Small farmers

Kharif Maize 0.27 1.34 0.00 0.00 1.20

Kharif Paddy 0.00 0.00 0.28 1.60 0.40

Rabi Jowar (fodder crop) 0.20 0.20 0.20 0.20 0.20

Leased-out 0.00 0.00 1.32 0.00 0.00

Fallow 1.33 0.26 0.00 0.00 0.00

Total land 0.47 1.54 1.80 1.80 1.80

                                                Medium Farmers

Kharif Maize 0.00 0.00 0.00 0.00 1.20

Kharif Cotton + Red Gram 2.38 2.36 1.67 2.36 2.00

Rabi Sunflower 0.00 1.20 1.20 1.20 1.20

Leased-out 0.00 0.00 1.53 0.84 0.00

Fallow 2.02 0.84 0.00 0.00 0.00

Total land 2.38 3.56 4.40 4.40 4.40

                                              Large Farmers

Kharif Maize 0.00 0.00 0.00 0.00 2.00

Kharif Cotton + Red Gram 4.11 6.70 0.22 6.02 4.00

Kharif Paddy 0.00 0.00 6.98 1.11 1.20

Rabi Groundnut 0.00 0.00 0.00 0.00 0.80

Leased-out 3.09 0.50 0.00 0.07 0.00

Fallow 0.80 0.80 0.80 0.80 0.00

Total land 7.20 7.20 7.20 7.20 8.00

Rangareddy District

The existing cropping pattern of the farmers included kharif cotton (45%), maize + redgram (22%),
rabi paddy (11%) and kharif paddy (22%). The optimal plan with the existing technology had allocated
89 percent of the total area to cotton and rest to rabi paddy. The net returns obtained in this plan showed
an increase of 28 percent over the existing plan. While with credit restriction, it was optimum to lease
out 89 percent of the land and the rest was allocated to cotton (Table 11). The impact of credit for a
small farmer was clearly evident, and there was 82 percent reduction in net returns with restricted
credit in the optimal plan.

The cropping pattern of medium farmers included kharif cotton (73%), kharif paddy (9%) and
kharif maize + red gram (18%). The optimal plan allocated all the land to cotton and the net returns
obtained were Rs 1,03,623 which were only 5 percent higher than the existing returns (Table 8). There
was a drastic change when credit access was restricted, as the plan showed that 88 percent of the land
should be leased-out and only 12 percent should be allocated to the cotton crop. The optimal plan with
technology intervention included 92 percent of cotton and a leasing-out of only 8 percent of land.
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Table 11: Cropping pattern of sample farmers by farm-size groups under different Plans for Rangareddy district

(ha)

Activity      Without technology          With technology Existing

 Without credit Optimal Without credit Optimal

                                                          Small farmers

Kharif Maize + Red gram 0.00 0.00 0.00 0.00 0.40

Kharif Cotton 0.18 1.60 0.17 1.60 0.80

Kharif Paddy 0.00 0.00 0.00 0.00 0.40

Rabi Paddy 0.00 0.19 0.00 0.19 0.20

Leased-out 1.42 0.00 1.43 0.00 0.00

Fallow 0.20 0.01 0.20 0.01 0.00

Total land 1.60 1.79 1.60 1.79 1.80

                                                                 Medium farmers

Kharif Maize + Red gram 0.00 0.00 0.00 0.00 0.40

Kharif Cotton 0.26 2.03 0.25 2.03 1.60

Kharif Paddy 0.00 0.00 0.00 0.00 0.20

Leased-out 1.94 0.00 1.95 0.18 0.00

Fallow 0.00 0.18 0.00 0.00 0.00

Total land 2.20 2.03 2.20 2.20 2.20

                                                             Large farmers

Kharif Maize 0.00 0.00 0.00 0.00 1.60

Kharif Cotton 0.00 3.49 0.00 2.79

Kharif Paddy 0.00 0.00 0.00 0.00 2.40

Kharif Jowar + Red gram 4.19 2.11 4.19 2.04 1.60

Rabi Paddy 0.62 1.60 1.60

Leased-out 1.41 1.41 0.77

Fallow 1.60 0.98 1.60 0.00 0.00

Total land 5.60 6.22 5.60 7.20 7.20

The existing cropping pattern on large farms in the Rangareddy district consisted of kharif paddy,
kharif maize, rabi paddy and kharif sorghum + red gram. With the existing technology, the optimal
plan included kharif cotton (56%), rabi paddy (10%) and kharif sorghum + red gram (34%). From
Table 8, it is evident that under the optimum plan capital and family labour were completely utilized
and the net returns increased by 22 percent. The optimization results under improved technology showed
that even with credit restriction, large farmers were able to get higher returns.

Summing-up

The analysis of productivity trends of bajra, maize and sorghum crops clearly shows that there is a
wide gap between productivities in the rainfed and irrigated regions, except in the case of sorghum,
which is least irrigated. However, a similar behaviour of productivity trends in the rainfed as well as
irrigated regions in all the three selected crops clearly indicates that weather variables have major
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influence on productivity of these crops in the irrigated regions also. The debate on the extent of climate
change and its impact on agricultural production is still continuing; however, it is becoming increasingly
evident that the climatic variations and extreme weather events like longer and frequent dry spells,
reduced number of rainy days, high intensity rainfall in a single day, extreme temperature events, etc.,
observed in recent decades, have an impact on agriculture. The analysis carried out for the crops of
bajra, maize and sorghum shows that the increase in rainfall and number of rainy days would result in
yield increment in most of the districts. Kharif maximum temperature would influence the yields
negatively in most of the districts. The cluster analysis has helped in categorizing the districts based on
similarity in weather sensitivity. In the cluster of districts where the sensitivity coefficient of rainfall is
very high and positive, the interventions on rainwater harvesting through farm ponds, percolation ponds,
and its use for supplemental irrigation are likely to result in considerable increase in productivity. To
understand the impact of farm ponds on agricultural productivity and farmers’ livelihood, selected case
studies have amply demonstrated the increased access to water, resulting in higher cropped area and
crop yields. The optimum farm plans for different farm-size groups in the selected districts have shown
a significant role of technology and credit in increasing farmers’ income and livelihood in the rainfed
areas.
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Appendix 1

Costs and returns of the major crops in selected districts: 2010-2011

Resources       Adilabad district    Mahbubnagar district        Rangareddy district

Cotton +Tomato           Kharif Soybean + Paddy Fodder Cotton + Sunflower Cotton Kharif Maize +
Red gram Sorghum Red gram Sorghum Red gram Paddy  Red gram

Labour (Rs/ha) 7352 5864 5459 5864 6921 6076 6809 7327 6287 9586 7645

Capital (Rs/ha) 17449 15735 7890 15279 15991 8876 15504 18610 19549 17933 18858

Yield of main crop 11 29 14 17 31 11 17 15 23 42 30
(q/ha)

Yield of intercrop 4 - - 6 - - 6 - - - 3
(q/ha)

Cost of cultivation 17830 16085 8312 15637 17858 9015 16187 19401 20856 21191 20556
(Rs/ha)

Net returns 30801 18499 17135 36458 25376 18110 51732 55019 44524 27358 18050

(Rs/ha)
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6. Innovations :NA

Not applicable

7. Process/ Product/Technology Developed : NIL

S. No. (Process/Product/Technology Adoption/ Validation/ Responsible
Developed) Commercialization, etc. Partner

Database and trained manpower

8. Patents (Filed/Granted) : NIL

S. No. Title of Patent Inventor (s) (Name Filed/Published/ Responsible
& Address) Granted (No./Date) Partner

9. Linkages and Collaborations

Sub-Project Leader and Partners Linkages developed

IARI, Consortia Leader ● Planning Commission, GOI.

● Institutes of Indian Council of Social Science Research, NABARD, IEG
and NCAP.

● The Bill and Melinda Gates Foundation USA for special lecture.

● IFPRI Washington, USA, to develop capacity in recent advances in the
proposed frontier research areas with adequate exposure to national and
international experience.

10. Status on Environmental and Social Safeguard Framework

Not Applicable

11. Constraints, if any and Remedial Measures Taken : NIL

12. 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 Responsible
Ratings  Partner

1. Alka Singh (2011), The changing landscape of public expenditure and 4.6 IARI
investments in Indian agriculture: Implications on growth trajectory,
Indian Journal of Agricultural Economics, Conference number, Vol. 66 (3),
301-313.

2. Alka Singh, Sandeep Kumar (2012), Trends in Public and Private Investments in IARI
Agricultural R&D: Implications for Growth, Asian Biotechnology and Development
Review, Vol 14, No 2, pp 93-103.

3. Alka Singh, (2012), Agricultural Research for Inclusinve Growth, Souvenir, IARI
20th Annual Conference of Agricultural Economics Research Association,
Oct. 9-11, 2012, IARI, New Delhi

4. Shalendra Kumar, B.M.K. Raju, C. A Ramarao, K. Kareemullah and 4.6 CRIDA
B. Venkateshwara (2011), Sensitivity of yields of major rainfed crops to
climate in India. Indian Journal of Agricultural Economics, Conference
number, Vol.66 (3), 340-352.
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B. Books/ Book chapters/ Abstracts/ Popular articles, Brochures, etc.

S. No. Authors, Title of the papers Responsible Partner
Name of Book/ Seminar/ Proceedings/Journal, Publisher,
Year, Page No.

1. Suresh Pal (2011), Agriculture for Inclusive Growth, Indian Agricultural Research IARI
Institute, New Delhi. 216 p.

2. Suresh Pal. Alka Singh and G.K. Jha. (2011), Agriculture and Environment for IARI
Inclusive Economic Growth: Introduction and Overview, In Suresh Pal (ed),
Agriculture for Inclusive Growth, IARI, New Delhi, pp. 10-19.

3. Ajit Kumar Singh (2011), Agrarian Change, Non-Farm Employment and Poverty in India, GIDS
In Suresh Pal (ed), Agriculture for Inclusive Growth, IARI, New Delhi. pp. 37-50

4. Alka Singh and Sandeep Kumar (2011), Trends in Public and Private Investments in IARI
Agricultural R&D, In Suresh Pal (ed), Agriculture for Inclusive Growth, IARI,
New Delhi. pp. 194-203

5. Suresh Pal, V.C. Mathur, Amit Kar and Alka Singh (2011), Agriculture and Environment IARI
for Inclusive Economic Growth, Research Brief, IARI, New Delhi.

6. Ajit Kumar Singh (2011), Agrarian Change, Non-Farm Employment and Poverty in India. GIDS
Working Paper 201, GIDS, Lucknow.

7. Elumalai Kannan and Sujata Sundaram (2011), Trends in India’s Agricultural Growth ISEC
and its Determinants, ISEC Working Paper, Bangalore.

8. Inclusive Agricultural Growth: Regional Perspectives (ed), Monograph (2010), NAIP, ISEC
ISEC, Bangalore.

13. Media Products Developed/Disseminated

S. No. CD, Bulletins, Brochures, etc. No. of Copies Distribution Responsible
(Year wise) Partner

Training manual and CDs for short-term training 25 25 IARI
“Managing Agricultural Innovation in an Era of
Globalization”

Training manual and CDs for short-term training 25 25 IARI
“Quantitative Methods for Agricultural Policy
Research”

14. Meetings/Seminars/Trainings/Kisan Mela, etc. organized

S. No. Details of Meetings/Seminars/ Duration No. of Persons Budget Organizer (Name &
Trainings, etc. (From-To) Trained (Rs)  Address)

1. A short-term training programme on 25-30 October, 15 Division of
“Managing Agricultural Innovation 2010 Agricultural
in an Era of Globalization” Economics, IARI

2. A national workshop on 14-15 December, 100 Division of
“Agriculture and Environment for 2010 Agricultural
Inclusive Growth” Economics, IARI

3 Foundation Day Lecture was 16 September, 110 Division of
organized on the topic “Agricultural 2011 Agricultural
Growth, Technology and Poverty Economics, IARI
Reduction in India”
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4 A short-term training programme on 17-22 October, 15 Division of
“Quantitative Methods for 2011 Agricultural
Agricultural Policy Research” Economics, IARI

5. Thematic Workshop on Inclusive 31 March , 2010 40 ISEC, Bangalore
Growth

6. National Seminar on Rainfed 14-15 March, 60 CRIDA, Hyderabad
Agriculture 2011

7.  National Workshop on 22 October, 50 GIDS, Lucknow
“Agrarian Change in India-Trends 2010
and Implications”

8. National Seminar on 23-24 March, 50 GIDS, Lucknow
“Problems of Small Farmers in India: 2012

9. National Workshop on 16 March, 50 ISEC, Banglore
“Inclusive Agricultural Growth 2012
and Input Subsidies’

15. Participation in Conference/ Meetings/Trainings/ Radio talks, etc.

S. No. Details of Meetings/Seminars/ Duration Budget Participant
Trainings/Radio talk, etc. (From-To) (Rs) (Name & Address)
(Name &Address)

Annual conference of ISAE 3-5 Nov, 2011 Suresh Pal, PI for
chairing a session

FARA conference October 2011 Suresh Pal

16. Foreign Trainings/Visits

S. No. Nam, Visit/Training/Seminar Dates of Follow up Total
Designation, its Place, Organization Seminar Action Cost
Address of the Person and Duration (From-To) Delivered (Rs)

and Report
Submitted
on Return

1 Dr. Alka Singh, International Food Policy 30/07/2011 Studies related to
Principal Scientist Research Institute(IFPRI), impact of agricultural
(Division of Agricultural Washington, USA during investments on
Economics, IARI, New Delhi) 1st June to 30th June, 2011 agricultural growth and

equity will be taken up

2 Dr. Amit Kar, International Food Policy 30/07/2011 Macro-models will be
Principal Scientist Research Institute(IFPRI), developed
(Division of Agricultural Washington, USA during
Economics, IARI, 14th June to 13th July, 2011
New Delhi)

17. Performance Indicators

(As per the enclosed format in Appendix-1: Component-wise; and Sub-component-wise)

S. No. Indicator Total Numbers

1. Publications 11
2. Scientists trained 30
3. Scientists participating in seminar, workshop, lectures, etc. 400

Also see Appendix 1
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18. Employment Generation (man-days/year) : NIL

S. No. Type of Employment Generation Employment Generation up Responsible
to End of Sub-project Partner

1. 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) Equipments

S.No. Name of the equipmentwith Year of Quantity Total cost Responsible
manufacturers name, purchase (Nos.) (Rs) consortium
model and Sr.No.

1. UPS (APC) No. 6, Computer 29/3/2010 6 1,60,27/- Lead centre/
(HP) No. 6 30/3/2010 6 2,33,070/- Co-partners

2. Laptop (HP) No. 1 30/3/2010 1 7,3160/- -
3. Conference audio system 31/3/2010 1 1,96875/- -

(YAMAHA) No. 01

4. LCD Screen (Sony) No. 01 31/3/2010 1 1,51,875/- -
5. Air Conditioner (Hitachi) No. 4 12/8/2010 4 1,22,106/- -

6. Fax Machine (Canon) No. 1 8/11/2010 1 3,0284/- -

7. Furniture 27/1/2011 1,44,281/- -

8. Software  (Eviews)   8/2/2011 1 9,9,900/- -

9. Printers 30/3/2011 1,23,742/- -

(ii) Works

S.No. Particulars of the work, Year of Quantity Total Responsible
name and address of agency work done (Nos.) cost (Rs) consortium
awarded the workand site of
construction

1. Renovation (False ceiling) 31/3/2010 Seminar Hall  154595/- IARI

(iii) Revenue Generated : NIL

(Details may be given on revenue generated in the sub-project viz., sale of seeds, farm produce,
products, patents, commercialization, training, etc.)

S. No. Source of Revenue Year Total amount (Rs) Responsible Partner

(iv) Livestock : NIL

(Details of livestock procured/produced in the sub-project)

S. No. Details of Livestock Year of Nos. Total Cost Responsible
(Breed, etc.) Procurement/Production Partner

20. Awards and Recognitions

S. No. Name, Award/ Institution/ Society Responsible Partner
Designation, Recognition Facilitating (Name &
Address ofthe Person (with Date) Address)

1. Alka Singh Best Teacher Award IARI, 2010 IARI
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21. Steps Undertaken for Post NAIP Sustainability

Follow-up through institutional and student research

22. 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)

Further work on policy instruments, development of business models and case studies on tissue
culture in other crops to promote inclusiveness may be undertaken.

23. Personnel

(Staff of Lead Centre & Partner-wise, their Name, Designation, Discipline and Duration)

From – To (DD/MM/YYYY)

Research Management (CL)

Dr. H.S. Gupta, Director IARI Nov, 2009 to March, 2012

Scientific (CPI, CCPI, others)

IARI, New Delhi (Lead Centre)

1. Dr. Suresh Pal Nov, 2009 to March, 2012
2. Dr. Amit Kar Nov, 2009 to March, 2012
3. Dr. Alka Singh Nov, 2009 to March, 2012
4. Dr. I. Sekar Nov, 2009 to March, 2012
5. Dr. G.K. Jha Nov, 2009 to March, 2012

GIDS, Lucknow (Co-operating Centre)

6. Dr A.K. Singh Nov, 2009 to March, 2012
7. Dr Fahimuddin Nov 2009 to March, 2012

ISEC, Bangalore (Co-operating Centre)

8. Dr. R.S. Deshpande Nov, 2009 to March, 2012
9. Dr. Elumalai Kannan Nov, 2009 to March, 2012

CRIDA, Hyderabad (Co-operating Centre)

10. Dr. C.A. Rama Rao Nov, 2009 to March, 2012
11. Dr. Shalander Kumar Nov, 2009 to March, 2011

Contractual

IARI, New Delhi

12. Dr. Gyan Parkash Singh 1/3/2010 to 31/3/2012
13. Dr. Gaurav Sharma 1/3/2010
14. Ms. Bhawna Joshi 1/3/2010
15. Dr. Supriya 2012
16. Mr. Sandeep Kumar 13/8/2010 to 31/3/2012
17. Mr. Naveen Kumar Rathi 22/10/2010 to 31/3/2012

GIDS, Lucknow

18. Dr. Tohid Alam
19. Dr. Yougesh Banthu
20. Dr. Achala Srivastava
21. Mr. Manoj Kumar Sharma

ISEC, Banglore

22. Dr. Satysiba Bedametta 6/1/2010 to 15/6/2010
23. Ms Sujata Sundaram 29/6/2010 to 31/3/2012
24. Dr. Sanjeev D Kenchaigol 2/11/2010 to 31/3/2012
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24. Governance, Management, Implementation and Coordination: NA

A. Composition of the various committees (CIC, CAC, CMU, etc.)

S. No. Committee Name Chairman (From-To) Members (From-To)

1. CIC

2. CAC

3. CMU

A.  List of Meetings organized (CIC, CAC, CMU, etc.): NA

S. No. Details of the meeting Date Place & Address (Where meeting was
organized)

1. CIC

2. CAC

3. CMU
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APPENDIX-1

STATEMENT OF EXPENDITURE (For Lead Consortium and Consortia Partners)
Period from (November, 2009 March, 2012)

Sanction Letter No. = 30(58)/2009/Economics/PGAV/NAIP/O&M-dated Oct.13, 2009
Total Sub-project Cost ]= Rs 171.68 Lakh
Sanctioned/Revised Sub-project cost (if applicable) = Rs 171.68 Lakh
Date of Commencement of Sub-project - January 2010
Duration: From January 2010 to March 2012
Funds Received in each year
I Year = Rs 42.99 Lakh
II Year = Rs 58.76 Lakh
III Year = Rs 29.08 Lakh
Bank Interest received on fund (if any) - NIL
Total amount received = Rs 130.83 Lakh
Total expenditure = Rs 122.72 Lakh

Expenditure Head-wise:

Sanctioned Funds Allocated Funds Released Expenditure Incurred Total Balance
Heads  (Rs lakh)  (Rs lakh)  (Rs lakh)  Expenditure

A. Recurring Contingencies 1st Year 2nd Year 3rd Year 1st Year 2nd Year 3rd Year
(1) TA 12 1 4.48 1.01 0.48 3.01 1.21 4.70 1.79
(2) Workshops 12.2 1.5 1.6 2.23 0.5 1.53 0.52 2.55 2.78
(3) Contractual                        57.57 (+16.02)** 3.19 30.66 23.50 0.8 23.56 38.23 62.59 -5.24
Services/RA/SRF
(4) Operational costs 16 1.5 6.08 1.49 0.67 4.9 3.51 9.08 -0.01
Sub-Total of A (1-4) 97.77 7.19 42.82 28.23 2.45 33.01 43.47 78.92 -0.68
B. HRD Component 0.00
(5) Training 8 0 7.27 0 0 1.83 5.47 7.30 -0.03
(6) Consultancy 4 0 4 0 0 0 0 0 4.00
Sub-Total of B (5-6) 12 0 11.27 0 0 1.83 5.47 7.30 3.97
C. Non-Recurring
(7) Equipment 28.3 28.3 0 0 18.81 3.85 0 22.66 5.64
(8) Furniture 3 3 0 0 1.49 1.44 0 2.94 0.06
(9) Works (new renovation) 4 4 0 -0.58 3.48 0 2.34 5.81 0.39
(10) Others 3.5 0 2 0.627 0 1.13 0.82 1.95 1.80
(Animals, Books, etc.)
Sub-Total of C (7-10) 38.8 35.3 2 0.052 23.78 6.42 3.16 33.36 3.99
D. Institutional Charges* 7.09 0.5 2.67 0.79 0.41 1.57 1.14 3.12 1.06
Grand Total 155.66 42.99 58.76 29.08 26.64 42.83 53.25 122.72 8.11
(A+B+C+D) (+16.02)**=171.68

* Institutional charges will be 10% of the recurring contingencies for the Lead Consortium and 5% for Consortia Partners.
** Contractual Services/RA/SRF

#Expenditure of ISEC (Cooperating centre) under different heads is to be updated.

Name & Signature……………………….. Signature of Competent

Financial Authority…………........... Principal Investigator……………………

Date………………………
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PART-IV: DECLARATION

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: New Delhi

July 2012 Signature of Consortium Principal Investigator

(H.S. Gupta)
Signature of Consortium Leader

(Suresh Pal)

(C.A. Rama Rao)
Consortium Co-Principal Investigator

(A.K. Singh)
Consortium Co-Principal Investigator

(R.S. Deshpande)
Consortium Co-Principal Investigator
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APPENDIX-1

Performance Indicators for Component-1: PGAV

S. No. Indicator Total No.

1. Annual no. of visioning & policy analysis/ market intelligence/ technology forecasting 9

events organized through or in association with NAIP

2. Annual no. of people attending visioning & policy analysis, market intelligence and /or 400
technology forecasting events organized and attended through or in association with NAIP

3. Revenue received from carbon trading -

4. Increase in number of responded queries from public and private organizations, NGOs per month -

5. Number of scientists trained overseas in the frontier areas of science -

6. Number of scientists trained overseas in consortium-based subject areas Two

7. No. of scientists participated in conference/seminar etc. abroad 1

8. Number of novel tools/protocols/methodologies developed -

9. Publications

Articles in NAAS rated journals 2

Articles in other journals (forthcoming publication) 1

Book(s) 1

Book chapter(s) 4

Thesis -

Popular article(s) (English) -

Newspaper article(s) -

Seminar/Symposium/Conference/Workshop Proceedings 4

Technical bulletin(s) Working papers 2

Manual(s) 2

CDs/Videos 2

Popular article(s) in other language -

Folder/Leaflet/Handout 3

Report(s) 1

Success stories research brief and monograph -


