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PORE\VORO 

f.Hlt IWVC1tJ ltlf.k3 In fDOJ )1fOdm:ifOf1 Ill 4:01111Ump'llM VAiii• Ch1:1in h:S\'C 

~"fl 11 l:ail.l,c<;C Kfelil tuocem l1'c.!2:1JJ:tnc1ng lite fOOl.l 1vMil11hillty n1rdtv1lCllhCIS tli-C:ll 

u ex11un r"'ll"""" Whll• •!Utllcs m ICAR llll\'O t.-11<1h1J ,., to J<"i:lop 111itob1c 
ICl<WWlU.jOt IU t11fnlnutt tho ptlol h111•<:lt IU<:>a, tho •Xlonl u[ •lltb po>I luin·l"1 
kl•,.. hu bc<:n • runlli'I ofcon!=The CoW1Cll. lhcrcfo1c. lmututcJ 1 >Ml) 10 
ohtaln tdl•ble ~tim.ttrt C'lrpo« h,an.~ l0t-.et rnt ttUJOf (ovJ jWnJ&QOO all lndi.l 

ha''" 

II •I f•• the f- lm>c U1 the CC!im1rY lh>J """" I wrnpn:hmtovo oWdy fai 
been <:om<d OUI wliZIDJI the lll05I -0\*Wlt mdhodolo&* Tllo rcsWU oftlJss 
11ui1> ha-. bocn h<irM 111 cclcmil'y>n' ll>c cmnl on-1.ann ..,.....,.,. .. wdl .. 
.,onpand hondl1ng """""""" wllcrc '-> •no h11h filf tbe ,.l«t<d <NI" ond 
romtoochuco The JWdy has 11!0 clcwty hn>ugtn OUT 1hc commodiuea "1lcn: i ­
h.11\'('\f11•""' 1t11n1111v.atiuncffortioccd tobe ouadi:on rnori~ 

I con11n11ufalc trui llui;<-mimbcrnrl!Clcnlub, racan:h m•nalP"" ind field 
,.,.1kc11 "'"' <arTial nut 1hl•, m11d1 needed, •Ihm r "'"' sn:ally ·~,,,....11lt< It.: 
input~ fm111 • l•rg~ •11«1mm .i( pmfcOJJorwl> 1111~ r<•li•')I mike• •• lh< mng< of 
nnuli..111H lh•n-p<•r1 Ihof>c thctq>0rl I• wtll r«:<l...,.l ho11h m1pirh11n1loo11knt 

D•rf<I tb•,...,..pt•mbtt, 2010 
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I'REFACE  

1'1<1fi1&blllly I• Al the ••..,ar11•• ;u..,.rcllilell m th• gt!IWW ...i •UJJ•1nmhlf11y ur lnillon ~wre 
ntotwll1odrn1 u! t:c::uomny tuttl 1l!,111111u1 !1n~ of ~oogmpWcttl bil.l:dCDI lo t.mdc: hu'!I ooe.estiwM lh.M 
•wtcuUure he ccunpttUhrc.• TI.cnifiu'C, &lricohunil production nnd potl han·cst np:raUona need l\l be 
ctiltdlllly .cx.a..nuocJ imd 1nc1Tretcnc1cs \\.-a:dcd otn. Losses 1n po111 tuirv~ opcrnuoni h1t."-c be.en 
Jlgn1ilc;indyrtiJuc,:1rtg the flllTl1 pro(l1~11ny llUd (opd A\'Ulh1\'tll1ly, ~lOOC! "O ll~llUCe!tlllnJlfC5;1 1 M11()hDI
J.,,,,, ...,,. l'A1U1bl•, • <ooqm:lu:0>1v..1ndy~m1nmrcd b)' loo ICAK 10 @"m~IG to.. hond lnfonmmoo 
"n Ihe tc:Hot1¥flHd the- ~anlnfS.1 lt:.h IX'llf han-o' lttS3C> 

The: 51udy hatbe<n •;o:m ~ITcm ~ocn rl.,All fndlu Coord1nlll0d K~eoro~ rru;ocrnn l'm;o llnrve<J 
·rc.'!Cbnology •oJ lndJfillAll,ntolh1t11f !>.l>ihtt1cs ft.OliCl'.U\."11 ln:suh1tt (11\!>tt,1,, to-ow {;><lltu f'.cul':rntcnng th11r 
Ibo .101.1.y W;q- ni..'C<lrtt tn he Cilth!d t1UI ""11U lndJa his~_... ~tmtJftoJ mlllUIC\d Wntj1llng tC1.:hntquc \'.11.t 
odop1..1 fh<y •h11ly l11tl111l.J 1>0111 <1•>11'- 11111 tr011fl•OB ey•I• Wlll ~"k''IW lo '">lice• d.11• 01>form 
(JrtrJ1!(u1lnnJ'"'1.tlli!i1ua:1t tnu1•pon nnd 1'1\lr~e11\ 'f&fll'l\b cbann"t. inUJn"TWU\~M:CtofJ'~1114 bu.e 
fur the 4Jtwl)I.- Miijhni1a1ju11 of~ in l,h.6o tlf'C"lltio:m llb<>c.LhJ tlrrocil,)' bc:nefJI tbr. rnTIJJCfS ,1ru.:l niml 
cutrcprcneunL 

The n1<.1h<•IW•'l!)· 1Ulli tl1t. rclUla were <1IUcallyClllllllnt: hy.«munlfl<O ur"""""'clwn:tl by Or."" 
Allw1. E•·Vk'< (.'boru:cllot. SiWAS't SrillJIWIL Tho JtJlli~ lw> b<co Uul} silruluii>od b) dlfl'cntrJI Subjccl 
Mu.Uei Oivi11ions llf ICAR. ~ prt:!Cntuuon "111.s mftde to S«n:Uu")'. DARE & D<..i. ICAR ouJuueo 06. 20 I 0 
hc:fON' tho rop<U1 \\'ls-fin.ally f11CS"1nted 10 1ltc PN'liamon10.ry S1and1o,g Como11t1cc on Ag11cuJ1nrc on June 
fb~01f> Subsequcndy\ i.h'1' resnt1soflhosiudy bavobct.'TI sh11rcd 111 a nlCcungor~ru:sor f.kp11nrncrn 
qf Apn:ulluu: •nd f oopctlltlnn. fJqlMITTIWH of ogD<l1fluro ~rc;h and hl""'llon, T\'pr<OWIOl!ws M 
Fn...J ('"'l"'omthm "' lnJJL l.:hfTlll ,.,,m10111n11& C«>J!Cl':l""" 1111 lu!) ll, 211111 llllll lh< modm,g of 
U1l«l~ of l!;AR l11S1lli111:.• oo JUI) IU. 2tlill Clwfy I~ ••Udy ho> b<.., 111>'.-d c<<•n•lvely •nd 

""""'"'oly. ·1li•W<ly rq>oln '" ... r••...n•limnhll>th•....~''""'of>ll lh<i """"'"'''~·· m<tll]'~Dllod,. 
llolng the lint cffnrt ,,f on oWTI ~in.~ lbcrc""' «"'"'' ~ that <1>11ld n!ll i... .,ldrn.oal r..,1 

h:rt'VQ1 l~1b-10I Uslc:t plo~ due h''#laubct ~UllS inisu1.i1.t11 h'K:t\!lUtll•COUid n(*~ lnch~ 11..iu f"Ol'lt 

llat\'~t t~~S$n t.ecu.1 v.n~Htut siJ.ttkct1lut• anJ tho 11tudy ttid JUltJWatUDI lt.>t· .w..•h11wauon• Do1u'ihtif 
'"""'" r..ilitlcs, proper hwullm~ ur ~n also lc:ul lo J100t bw'Y..t lo•e; Sw:h l°"4:S "" hli:lJJv 
\/Arinhle lu time rind tpncr conrrllmh:! »I.I llictt:fore, dltJ nlll fonn 11. romp~1cM:ol ot lht: prescol .thu.ly, 

Spcc1allltde:1Toru;w\.'lu1J need 1obe-1nstnutcd foctakir,g 1h01n 1111oconsfdcmnon 

llwt1""1lll< <•f >JUWbboll\llrll'llftetlho..: .tu.JJ bclp ln p.WriUr..lnji tbc R& 0 ut•'11lld..&n:munln1:we 
W1f1.~c1 llf 1~h1111l1)~tc11 I 01uJ pulley ln1en•ctulnnJ aft. \\/ell utJc\ehlfl1nu,_)ultt1blepol(oy thunrv.·otk. It b1 in 
lht.i<OllteX:I llwl lli.c: !\.-port nccdJC IU he l!itwr"t'-1 \\uh .n Smk.chottlc:n. \\'c ., JCAR l1t1vci bc~ttllt UI f(liCU) OUI 

c'llon1 wwn:rd.t dc:vclop1ng !i'Ututhte t>O!I! hurv.CJI tcchno~1ct tCJr m11um1uuu11 nr 1he losses. We ,.tso 
ll\1Cl\J Ul \:-HIJI UIUC: n:firung Ulll h))~ 1l!Ult.~:t.llUJ111 n1etlwc.IUl-0g,y 1111d 1.1Cn~1cally ~"f')' \Ulf liiUCh SluJldl. to 

ti.11\XTil!m the ob.:nt 1lf1rnpi.1C1tbnt tbctnh!n"C'tttitm ltav.cmruk 

The u11d10R u1' 1l10 n:1""' ontl die "lkllc l<~m C)t wurkct.< trmn oil course> qi A)l 'JlP on Pl Ii>nil 
1ASRI who have mncJc 11 ~stblc 14l bcncll 1n11rk tile po!o hurvt1lf I~ f'~" nw1or t;RIPJ w.J ln·c1tt~ 
p1..Juc~1A 1t1ooounll)1 ~apprc:c-.uarinn 

l~).M. Pandc)') 
No"' Deihl Dy Dlre<IA~ U.:111:1111 fEl!J!ll I 
S.picmbcr ll3.20f0 ICAl'I... New Delhi. 
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1  

INTRODUCTION  

l .l<!d """1Jli1y bin ti,,.,., the llmdau""""1 cun"'-"11 of tile nwnltlod """' the utWL'111llll. .~luw; 

l1whnfift1! •mmal b11•tml1d'J •nJ r..hcties, h th• r•o.twnlmutl fll"lll'ld<t <\f food. (ecd•ml llblt \J11dL~ llUI 

Ql11l lilntinl of SJ\l\l'ini pupuhulun 4mJ nei.nly <on11uuu ncH 10wn an:a. 1hc "ccJ lt)f' fncret1:af11g f'ix't.tJ 
pn>ductmn h:u 10i.. m<• thrvu1;l11nootlns l"'\'duttlnl)' ~ndmore l~lvc <rnJ1!1lng In omlcr 10 ••aln 
food ,._~uricy. In lhts 1.'.0l'lll'xl. rcJu~n~pi1,duo11uu_.nJ fJQSt·rn~Uon IQSSn1Qrpftl'(:'l'Vn11rwtu11hll¥~'' 

1imduc:cd, hllS bocomc ""'""•hie. 

Dunog pmducuon. agrll.:l1lnm11 cmp.J R."q~nre pn>l.C'&:-nun '" lhc field lronl patJ, d~ anJ ruuund 
calamrnes. Aflcrpcod11.:uoo, the ogncu11umf crops 1nd con1nM}(huc111 nradcTgo o ll!nCi: o(upcnatf()nl ("1~h 
.u hiuVCSUJl!t- t•.rrUu.g!,tmldlfl.P. p1-0.:dt'.u1n. pb.Cluiw:np,. tlllf.llt.pOrtuhon. uJu1 st~i:l ha.fun: reac.hjnJ ihc 

coruiuwc:rnrtbe crnl 1111er I M,.<;r)(11grtc11l1urnl produce 4t ll tt:M:: roiu:i;tit h rhltt'\'e!i:lhl t; Jlmll11.rn~td h1tndll11~..., 

rn1c~ iilltl 1.lomt!e ba1 bee\ .. UUUli!r ol' W"ili C.0UOC111. Mlnlmb:atluu u.f dtc:se IUfud C!duhl be ti 

,_1yn1ffcant mc11~tu lru:nut.\Cthe fOO&JUvall:thUi'~ 

1nrc1murJun ~II a"'......1 ol' 1o..~II• nlllf U..pq«hurie<lCJt"'1111iOnt i<Iml'fl"l'PI"' ;t,.""""'u"" ...~ 
rc>llcyma~et\. lO °""''"cul ret11arch 1uogrammclanil ~ir.uqfcs10 cunafl lhCJt l1H..~-anrl \U hdpcmlurrng 
lood...,-unl)' 

Alirvr 111.1n•hctnt _.. l4ll::t un 1hc:nn:t11 uflllll'\-<'41n11Jpmahanoc.11 11-..~ havc:11~I In lite111!Wf'. 
Mrrny ~r1h"'° .md1<> !ITC llm11o;d lo cl1hcr l•~lc, om: (!IWf' ofi:mp> or l1m!se<ll!<'<'1!>11?hl<nl 
aruu 1hcw11l1Ju:• utki11h:d dl\'t:rtot: pt<1~'1.-durc>, lu1~ thi:.(9fClr.: aro (l<tt c.01npn:rnbl...- f lu""u""m• )U)lllfl uf1hc 

•11ul1ct.l)n ~1m110:11 o<po'1 hat\'tsl h.~(;t.>1:1duc1ed tn 1hcpatl <:ou!d krV~ULhl!ili R1' mdic.1tOBO(f10iJ 

liMn~tl~ !ll.na.LionulWvul.CSJIC!Cliill,V fol (oodpu-. 

rn t:.1rty liJ1.1Les. Uovc:rru1Mm1 or lo1f111 uppornu:d :i comm1itC"C unittcr the: cluunn6TI:t:h1p or Dr V.G 
l 'IUl.SC. n'e-thtri 01rcct..woJ hulhutl\~ultuntlSmtl~ Rnc:an:h lns:biuh:. Nc-w Oolhl. WQ:S8c:ss the post 
b.a.NctJ foo.M;S o( food~ 111il WA· I.he lint .tUdy orffla kind UI the- Hl'l linn11J ll:\1el in lnilht ll1e 

l.'mTIJn1nr~ c:Lill<etcd a:sr.uJd.e~lc ln:tOmmHou L'U lhi: n:sawlltwlc ui JO!l\lcS from \"UStlW.. lfd'Vcrmnent 

tl~Cl14~ift. t~llt\1.h ll\'ill1Utlt\tl'l~4tk:. 
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2 Poss Aarvest Losses 1n Inola 

Tho unponQJlce: of11 urrifoc·m llnd lfi)'St('11111uo n11.1he>dolota' f(>1 ,trcnc:rJUmP. rdiab1c dalll l:wd 1u-on1plud 
the FAO 10 com"' oot with "m:u1u11! on 'Asses&111eru o.utl Colk."(ltion of 04111 ol) Peil f lfU'\'Clll Ftwxt Grain 

L<ltso>' .in I9SO tbHl1e baru:fil ofd"""1opivjl <'Oumries Tho (WlUUll.[ ~nwi<Wd ddailedmcthodol<Jj!y !"' 
lllll• eolleci1m111111hc.,.lonlnrP~" luuv.,11.......S ul CCJl;Jlla ~donJClualnhM:rv•tl1111~ In lbc fieli~ 

Ou..:torlllc urM11tkctilll11nd ln'l""'tUIJ).S (OMl), Mlnl$tr) orl\jllicuhurv. G!>vomm<nl urlmllo, bad 
4!t~!ldU&.1cda.largc-.«:slc.,\1unpk:!ll(l"\>C:)" fpC'-r.!l.tnmUJrmOfm.-,rkctttbloS:Urpfusand f!C)O:l.luarvt'SlIO!'l\C,:C'I rrUQd 
a;mlm In 1 991~97. Tioc<tudy<OV<n>ilS .U.ll:>. 100 >ek'Clcil d"lr°i"'> ""d 15,l~)Clcuhiv•rnrhln"chohb 111 

1bu <0unlry in ""1""' ,1J'Jl"'llly, wlu!at. ""l!hum. bojao. rmdA'. borlc:y, ,..i, J>lgr:on poa, cl1klcpc:i blnc~ 

gJ;1UJt.,_g.m:tti;VllUt1Wlt le11tilStrooili'-'tln1ulh1fugc mw.lom ,.iu111Jlu1g.<lt.'SJgn ~ad0]14cd rorcst1n~1ng lhc 
fo~s trl ddferenl iann OllCl"lllfOm and Morage+Tbc f.lt!dy wn.' buedanJl'e d111a Ct'l1lected by cr1quny on1y. 
Al!CO. wino i.wponan1 opmtion.o; (such u~ hu.rvcaL Mtf nwlcd clvmncli. etc.> were D:QI C01/T.n:d i11 tliii 

JilHVey. It OWt'V(!r. this «tpolt prov1dc\J lb.illy gool..I cttirmte~ or10.w.1 In lhr op~UOn• IJlld clulnnc:I• 

cuvoml foroctre3.lil aotlrtlli"'­

lndin mnk• Sl.'Cond in the wor'ld in lhc pnxluoii110 ,,rInti.ls: a1 \\•tU ft$ vcgcrtnblCS""·lr.b."75.8 Md l37 1 

u111l!Uu ""''"" tWJU-lll. nsp..:llvdy. lloniculumll m>p> ore""""'"''' (Qr munt11mruly lah!nooil dlC!l, 
t.iclng good ~h'lUtedi r.-. \.-ltzunin!i, tnfnrr:sl• •nl'.J nrui-t~hl.ant.\ Moc.t etf 1hc JO$.\ a1{ma1h1n tftu1UC'\ hno,ce 
l 1 1CU~lf nwlnJ) u" 1t1c. d11mhl.; food ~mht.i ht:ou,i,c: t:1(thelrrnnflim:-rM:< tn 1h~ tl.1dy du:i Howt:\-a, 1hr 

pciulllllll"'<mp>,liccnlUe,.rohdrhl(lh molMJml <=l<nl.•Tl:"inh=ntly mmc""'«p!ihl• lodc11:n-0r.11ron, 
t:Apc:dillly, under boa ru,.J bwJ11J 1ropl'1fll CUlH.liiM.1-111 l•w;\411'5 11rf1:i:h11y, ~-hnrvcA food I~-. (1( 

pcr1shubtes VlSry w1d~ly imm place llt plneeJlld bC:OC.'trOCI snarennd mnrc comptc:rasi)'8let:)l9:o(mo:r1'e11ng_ 

bccon>C n1orc:nllllufuccu..-d.Af.armcr \\'hc1 It BJOWIUg (ru11.s forcon.1un1pt1on by his f:unily prul>abl)' dOl.."9n'1 

mind trbJs prodoochns • fe\~·ble:inishMautl brui:sc.L IOtt!i• produeins l'hr • mt.u ltC"t 1t~ydlt11ulce fmm !ti~ 
t.)\\IU.llJClnlJty, 11.U'\\'C):\l'Cr,beru.wllru.lopt rrcvcntl\tG tttcasurc5 to g_M thebcl.1 tnutl4QJ)'1'!lW'lli J'brW.cJfortf. 

r i1d1t':l'Y.Attlnfprth1 ldca "fgnlfir_1nl 01npl()yme111 nl'ld111:dil't'• l.bc rwllonJtl fc;C>d.)u1,Pb lo.l.nrulfiabh.IW 
U11(10<1ll11l <Ut=• c>fa1Tua14bkall<I nutnlt< .... rro••in. lnllWll JiiJiprodilc~... Inlnd11 i<l.11mlllf1Jn1a1rn0$ 
\2t)()l>--On, molrin; lntli• u,.,...,.mtl llnp>'l J'mtlum ofinlood flsll, ncxt 11nly ~'Chin• In""°" offnlond 

11'1><;ry """'"r. """""' ••..i !'<"' hu........ It-_.. n11inl~ dt.. "' JiJr:Anl.< of !mull n.h. tm1imp<t 
lumdling lrmnodhlloly •flor C•lfch, lnsvffic- 1clna. mofficlonl OQfltom=v""'I for IJll'."'JlOllllrlon orll1h. 
delays 1n 1run~r1. phy~icalclan1~<: i.ind biu-i.:hc:m1cal du1npA &\lod dcaJ oft055 occurs u1 c:f!~ uf hvc 
ftth 101n11w1ruU1\lfl fffiii;.ic:nt uUh.t11.11ml offish ~C'lun:cs by rcduc;rogpll6l~horvClil losses-h111boooofprime 

cunccm 1nrcccl'lt )'Cill1llS,alc,,bul prodl1CtiOnfill1~~of~WJl1J.t~.u1tL 

~farUIC rUlb 1:rnd ing& WC'l'C ],Q mi1Jion ·1onne11 d:l.11 n1g 20Q6..Q7 111C1e l(e 11ppl"C'C!uJ1lC 10S.Sti: ul \'llt:IOll.11 

IC\'C!.lf. cn tl1eproductioo·dtlllnbutiDn s:_rt1cn1. 11:11"\'CSt lesses oocurOnbou.rd 1hc: lithinl!,crulb 1n.ttinly if1 lhc 

fiumtJ!cli~ca.nJtl ufju,•c.ul.lcs.an.dJl>W'\llw.i f~und ~lha.t\'t!J'.1 f(Jo<i<'5ocautd.w:10 bclc ofiJ.tfmmuCtUte4.I 

UllrumtPQlnlll,-ortmuoitfmn U~ J:indlngcontmHJ d~oonl'.IUlCr111.Ddlrttpropc:rhwuUlnJ:.­

P"1lluy production lu Jrullis lw """'!\'bl Crom• bocl:yunl uelivily w "'niJlr CJ<p1mdl11~ commorcllll 
•wi-\'!WJJ\ta.i t1vcr1heJast lhrac~1~-:uk:4, TheMnurJI e~andpoultryrncatrnUduutfnra lu1vcwui:bcd uhotil 

63 bffilim nu •ud 2.1 m1llfM mnntll, ,...Jll'Cli"•IY ('20 I0-111 lk>lli•• oyollc l>clom wnd hull oornng from 
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3 lntmduclloo 

UllOOOll<>lle.I pr1><locJlon, llW!OjUJ.. J1"".,_0U. IJ1Ck <o(COlil-<:hafn •nil U1"1fW1nlJ!<d toc1rl<cil11J!. lhc Lfy1°' 
i111J br(lilcr1icc11>r.,.11rhHh.in piJultl}' 'nJusuy h1svcbeen s.i'OWing \~Uh un "°''$gc.annual BT1'"'1hniU:-qrs.,.... 
•nil I5'11., 1Wp<C11\'dy .,..,, th. la.r da:ude. Ilow••«, d"'l'lt• lb,,,,., '!lociJlculor dmlnpmcn1>, th<cJ'C!' 

<ll~l!..n(lllnl orvallnhlllty<ifliol~ ·~ ($1) CW) and p<wHry '"""' (U ks) in hidlo,. >till very low, Due IO 
rcgioo~1 11nl:1t.d1•ncc 111 producuon1 both egg nnd hvc/dresse<I c.hu::k~ iare rrnnsporccd from surp1u~ 
proc:lucuon PJ'C35 to JcJic1t rcg10M orthc country, rcsoJung 111a1,pn.-cu1b1c.JOHCS: due IP c~1ftcll d1111.ni.gc.. 
h.vo 'W~lj)Jt .1hri1llffil_t'.. 1oonaJuy. do\r.11gmding ol'cll'ckcu li!.ttl'Cl:issts tc:S'llJtini lttnn b1 uiqcs ruut injury IJai 

1.-11.,,~pnilngc.Tl.U. t<sultJ•ol.,,ly lnlm;c a.'0"""1lcloS<$buuwo lossof"'11.wlblc!lU!.dtluw lbo.i Tb.o 

magnil:wJ.c_ t'l( QlC_h lmiiw:-t Iii c" 111d 11ouluy mdlt lw. b«m c...1Ctun11ivcly alWll~l lu -<•n1c. uulu&1ri11ll1t:d 
~111tnc:a ftumn11...ih.'J'.)'"*tcmad-i:,111Jy ha.!ihccm cn:mcd uw In lndU... 

Mill """1Jlclkln lu lt1JIJ• JJ. ~.. ld;b<:oj 1n 1hc worl1I (127 mllllnn '"""'"in 2t! 11-12) h ;, • highly 
porl•h>1hl• cunuuodlty pn>1J1.,..J nll...il.)' In """II •1umtlll<>. .....11i:ttA1 n1ul 1l1'11"""1l uV"1" n;m11•• nuul 
;,t:n 111 pmduool 1wltc >Juy ..,lhoul <itllllns filcilltl.. •I lbc fatmrr>' wil"-A IOT!P>nch'.ork ot'm1I~ 
1nark:crl ug agt1nc1et 1• q11geil ul the ul'g\ulcieil 10~ u1t0iwi-1u~ J«tur'u:y111v to tm 1111 h:J' rnilk \\tiIt~ul 
detenomtton ID lhe vier)•tnrgn11unhcrnld1,.•uon111rNn CCU1$U1ners 

1rhcn: ilfC ViUlUUIC prochu:hoolLnJ J'Kl~-pl'UJudloo J~CJ f;I(opcrnf!QTIJ through w(uc_h 1111fk ~ lO 

mK:h thecmi~un1era.Tht$ClllC'ntlllc: prQducvnn, 1rmc.un:mcnt. prooc1Su1g..and UlnUpotUI ion ofpmc:es)C(f 

w unprPCt:SSCll 1uilk lo Ille tDadccl, -1nHk dl1trlbuttnn/1.alc and ultlm11lcly milk Ctm&wnpbo11 n1cre lnl 

lu~c:' al awry s111~e or1nill hr1ndlfn,g. AtiC1!f'Ulin ln1 C:Xlmd nrmllk lo!i~Ant C\"~ riD.11e nrm.llk ltmtcllbtg 

upm-.Jllon.l>.U1Cr0f0rc,uC we11liuponnnce. 

D~OO 1~ ~v11i.b.bled.au..frc1w Uh;:~ • l,,oru, of1*l lw.r\.'CJl I~ tb.ccs•imr11rd ac:o.runnk. \•Jttuoor 

"'"I h•rv"" - rn'"ull •¢cullumt r""'""" .... ITp!lliO<hl th• IJDl@ml lcvcl µ, b..hOUl R • l.5il0 
t:rtH'C.'$ J)'lt un11111H h1 200~. fhc c~in11S1etl value 11 e11~'4i to h~'v'e uat:lh:d .,1ni:f' 1ha1 In ritor1t1111un 1n 

hlQ't::l~fng, rcgr:Kuhonil rn.ntui:c.irm Al~I rh1ing f!riOtl~ "41U5fna'1>11C:Cf'ft lh tKJl!ll ltiJ'\~I k:Chuo.logtJb .t11tl 
pollQ:Ymn.k~ ~J(l\\-Cvcr, itresc ~lmnu: ma} nol rcOcd 1hc Cnm.'C'I !iecrmno or 01cn1 or I~ •• r tbq 

nuhnnnl lcvi:1 

Nc\'Cl'lh~ 1.hie t~ lhc ettu.m.uty nf lhc poi.t li111\<tUt lo~»i the Purhruucntwy Slwu1iQ¥ ConnrnHt:tl' 

on Agr1cuhurotl'St'A) urged 1ho lndu~nC-oun•.al 01 Agrteuhuml R&.Senn:-h to tnk.eup 1he ta&k(lt coU1X1tng 
lllllhcnuc tlaW On PQl'1 b•r,-C!il los.., afUg""""1 and allied'1CC1'll pro<fuce&Oll ~II ladiab>$<S lApp<1will. 0 
A"co1..Jingly, Ille All India C:OOrdlna1"<1 .R,·sc111<>h l'Tt>jc<t 011 Poll I lori.,..11lchntlloav (AICRP on Pl n1 

oorrie<J OU! the tft>k of°"<es<n.tcnJ Of P<>Jll iw'll•ll IOS...of lill major tlO(ll< OJld.wrJlllludJtitS 01 OJlllmwJ 
kwl. 

·n,~nwty w,LJ. tiutlcJuaktn warry ow a ')1.lm.uniw qWUlhtutJ..,.., -.~'!llllWU \II 111-J eAtcnt Qf hllfvest 
"Ill IM"I h•ric.u i...,...~·llll 1h~foll",.in;'fJ«ifi'objtietl•••· 

ft' t:\cJl\•c fK'CdU.r)' n\dbotldl(.ig)' and n1ett•urc1nct'lt ~lutlq~" fDI A ,y,1w11.111U: c1un.111iht1lvr. 

"''"""'"'" or 1hc r•iA'nl o( luor\1:$1 novl po>1 h.u:vtllt 1..,.,,,. l•lz. '"11"""1<> n,, •II crl~t> unrl 

11.e•Mt:k"""'"""'lcclnl INcollc.:Jiun "'1Lwobr""'t"''l' llnd i.y.,b-mlm>..Wl4blc '"'""""' 

http:n\dbotldl(.ig
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PoSI Harvest los96s In India 

rbr co1npu1.Cn:t«ld~t1 ~uttYr and&UlllJlit:llpro«duro lojlVC I iknplcesun1alc f:rul11 lbcl.CV.0-'3!Ct•of 

daloeollcx100 llirough ctlljuirymid ·~•thml, 

L  To es1im111~ 1hc Jones iu l1 t1.rvcstit11t.1tll pMt luirvctt o,...t1ant1 ~J.Iions. tTOH~uni.'tlion fNm fium 
to lhG nuxt dcsf.inatlan tuJt.l.J:tom}!.C w vJlri.ou:s poU:u.s ID 111J.ltk~ nhrtni1d; .fur nUJDJJjor cro'-"' 
(<act1l5, mUI&, j1id,.... qli..c.t., (rul~ ••!l""'bioA, plAllllltlno CR'f'A,•oWiJll""" •nd "''ulnnenr..) 

.. wcll •• lh,..lllCk l'""'uc"' (m""~ li<h, ·~s awl nUll.) 11 IM uatfou•l l.,'lll <overint •II ugro. 

<lbnutlc ""°"' 
l Tu ld•11•lfy th• <p<dfi< <!OJ' I tummodhy .. w•ll "' 1h• IJlCCifi< 111111 uporuth111> .,.JucloJ 

slsrnfil:llnt I"'"" tn oolcrio·prianllxdl., poini.ormncJ'"I tnt"""11tion 

l'hcdi111eull<1>1ian,.,..umlcmiia>n hyd1ffm'll1Cl;nlmlltf A1CllP011 PHT In ana1lon-widtco1S<Um:nl 
rrnv<:y oonduct<d durillll Oot-01xir ?OOS 10 l'cbnmy 21107 l\cnult• of1ho wmk cmncd oul rnwnnl• thc 
e&UnuiUon of~1h\U'\'CS1 losscstt.r1:1Urnm11n7.cd1n 'h1~docnmcnL 
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2  

OVERVIEW OF POST HARVEST LOSSES  
AND THEIR ASSESSMENT  

Rtduotron of ~horvcl1. h.11n"'OSI and pO<!t-luin..,,1 l- it rndcod a <XmlJllemcnhlr)' ......,,. <>t 
1nqusu1y: the rwJ av1ul.abll11y M1n1nunlJ(ln ut pu.111 hlU;'\·dl Lo»a h~ ber:n • 1tua1tcr ut C\>l'lCC:m 1CJ 

rcsc;ucli " 'orkt:JY rtnd gQvcnnnC"nt ng_en:OIC' o.hke, Thu-. .a la:rg~ n1uuber orJtudies on llSSCSSJng 1'°'-q1 

hll.n--c11 iosseg n.nd Wenltfytn~ foinn openillhnt 11nd cf1UunC1s: aOCcll.ug 1hese fDIJSt'S cun.be ronud w wrioas 
jel1.lmal1 ttt'd rcports.. l\-1ttny ofthese 1fllh1id Uel'll wilh labot~Llory seal~c.x,pcrinientt-.ud arolhnitctl to one or 
~ orupAi(.TOUlllwditlcs., or 1octt.tiu.1U.. fn1amoJ.Dglt:rLI. '1bm{;e Stuill~ 40! .~ pa.rtlcu.Wrly .rcll!"Utl.l to 

w lnmllo.n(JrJ1USi bar\.m.1l'-!iti:S1.Ull!Cliteiwnpllug IJuiC.~ J ICttUllCI ItaldciJg.ru.1m-ttud:y·i:pccific: IUUI '141 n~it 

rn1Yidc 1hc ••uml •"""""r lllun•ii• 1!.>a< by 1hc inSt'Cl• U. 1bcl licld coodlliom ot """'~ tlto l)l'CJClll 

""'icwlo llmhrtl tn1itt!•wdic>or!jt<ttlcn-dcv-c lnJhc-tal<lftbc llUtlonlll po>I hl1"0l IU>>liO:nanO 

?.I 0•••C<olloclfoo l'rocedu:reu nd MethodologyforA<sessment 

UIIUllJKUtl.UU \h;if1hc fili!lhodi 11dt1ptt\l (or ~JiUlf:ll( o(llxi$ Q\·~a ll\llllbcrorupcma1lUrlll IA la Larir;e 

JIOJ'IUlaUOO aj1guld ytc1d staDCianhzc:d re:JUh:S. /\ppropn'n1C gimpliny rroecdnrr:., dllUI Cll\tCC11C10 and 1o:;.s 

111c1iurcruc11t ldchuiqUCS llrc.pn:~utS~tei fbro:liablcmu11:5; •1uJ tttcirwuR>m11t)' nmy f\dp 1n cOJnpACtiqr; 

the resulls rmm dlff(fc:nt 51U.lllcs 

TI1e: Indian AL!_rll-ultunU St!itlWdl Rcst"aroh l nsli1u1t"-~ New Dtlh1. oontlue.tcd 1 pllol n1C'lbodolOgicul 

•Ul'\'oy In !•>7>-74 (IASRJ. 1915) In one W.tik1. Jlll.lllcly AU@>dl (lrufull. ID .swd• fuod [ltllin Jo"'<.1 In 
AIDl>J!O Utldes •h• lbnua•' curulltln11t- In lhl• ~WVO) 24 . , ........ ur vill•&os were ..,..,la! (m111 G 
a:.numunhy dC!velop1nen1bloc.le" nnd In cxll clusrc:r the dlua of 11~ grni110: 1:ton:d. lasso -a:n41 cau...::t of 
,....,.\\<ti) collectcJ from ~ ..ndoody .dtcu:J cuhhat(l!> during fortmuhtly vitit> The rouli.. or1hl1 

JIITT'O) J)fUVllJCd cOIQidcmblc lOfOnn>fiOO o( mothcodologjcal mlcrcil• for 08'11Tll1til)g los,;e~ in <tnrogc 
1hroultb nrcilK>lfo(randam ..mplo SUfYC)'1 

The rtpon ut •p{~-tu&r\'CSI Cir'J.tll I~~ l\a~n~nl Mc1f>Ptb' 11ubhJh«1 by 1hc Amcru:uu 

Assoc11tum of(,;<=Cit<.:~cn11<1,< (W111l hll3 lk:1h w1~u$SC<Smcn1 problom• on d<Ulll, rouchong•lmo"oll 
the ~blofpoti.tltar'ves.1 foud!:tJlllD (ossaTbetllOJi.&bcul llppf(>:tehJUI.$hccrt nicnHoncJ inbnc·nll01u.du1;; 
thcl"Mt.-cpc!l. doITniLinn• 11nd lnddurcnie1t1J fotldorllon in tile wdiC!i I.I) be made irtdifferent cbunlrit!t u1 

fWur.c..,jlb ~°"'1.1:)'niodifioi.tiuCldtn)tillft.G lo loe:W.cruulitioOJ.. 
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6 Post Harve51 lQsses In India 

'f'ln.~ SCOQWllC!l.JI n( the di\'~ pm;.cJ:ur11l 11ml1f.cm C)f rnimsUrtR@ ~ h11f\·1.'.$1 f'Qod g_r.110 fQSSC$ 

rmrn-"1cd lht FAO (19kOJ hl come ou1"'nh11 -mnnnnl on -A1'klinncnl und C-Ollac11ioo ofDIWI on ros1 
1.fmvCJffood Grt1-w l'Asa"". ttt1d ttubl1!!hcd lbt the bcncrfil ofdcvclopin~ and uoiJcrdcv~lopodcwntru:s 

1111: mitnu1d wa. ptcpUrtd \lo'ith .1u1urn110 .. lutJ)' the o liml l)fpo:1-t l1:rl'\'C!'!l-l l~11 ()fc::erettlJ ltas.r.xt nn ach.WI 

absa'l'llllilll> W IL• ficld. nu. mlU1Udl prov1oleo tlal4llol mdln>dololl)' Cot tl4w. wll=Jin1'"' !<><•"'lo 
dllllmlul opatath!llf. 1uu1 cbwutd.'" J lowc\'t!t. themmw.t.1 l, aprdlohlc A:rr &he: c1ul1110uln11 ol hn-'fCI or fhoJ 

'"'""'u1tly. 

Diw1kor el •I (19~31 >nw_ge>lctl a mcohodulugy O• th.:~''""""""<if!<,_ an fooJ gmh1> 011...i hy 

th< ,.t>. Nllnlin an~IJ""'" (19~~)<11""' 1•,..'tl 1hc m.-tlm<lulu!!mll••J'l'C'"'''.mintAlillg (ootl l!Jllln l11S>C>•I 
tlitform• f!O"l·hirrv..i •1'11!" •I form. lnltmwtbary ;mJ mm:hOUR: low• Ali 1t•l!l.1) rrof'O•td • 
roohud<>l"ll)' for ..,.,..,,.11 •""'•• .. 1.,.. of dumblo <ommo~l\lt$ b?«<I " " ciCllrly dcr.n•..i ub1cc:uv~. 
reprOOUtlblc mcdlQd<.onJ ft1""""'1TAIJ \1lTl'°"O rAmp111 IJI. 

Jl111hln 01 at r!Oo~ conduce.«! • 1uh-.1 kvet smnple 1Llr\-ey 11' Me diirr1"fC1 tKnmaf) 1a (tc\.•dop 

med1oc.1Cl1ogy rarcsunmucn1 011u1rvo.Lmd J1os1.htu....·cs: lwSC'i ofmilk.. rnO!ll,.pouhry 1u~A1. tu,,1_!, fnla:nd fitih 
an41 rniuine a.11. Wt1J1j11ri Cl II. (200S> Conducti1d I pJIOt ;;un_plciun-cy ta develop mt-tJIDdology fur dtlll 

colll:i:thill b~ oboc,.,,•lluu foi t>llllllltln!! po» iw-ni tossos o(Jhe ull...,tb, .lllllllcl) WWilllltl. '°Ybollll. 
4.:1.'lU.lt11ttti. ' unfln""cr ml\1 gn,undJ1ul. 1,., • ~ur\ty t:nndtK.-t.eJ Jui In~ JQtJ.J..04 uw.lrr 'I Nt\tfJ 111~1Jua IA 

Junngatl1 llt1trict uf Oaj1u~t, 1hc 4J.lWlll11uivt ~· h3J'YC'$1 J.ou in ll1fTc1f1U .n.rm ~r:ulo!Ui fl1.lU'\es111~ 
h•lllllht~ !ITld 1hmh111& •l•flt'<l •llll thaun.'.I• l•1nruu~111 lv1ui.dtold, nurk<t, oil n!ltt aod god'""" lu•..,l•I 
w= fW<•rd<d bycnqun·)' •.-..-.ti'"b) acrnol ul>.o<•Y•TirmstVMrw11~11ITD• OI ol.~Ml7) 

l.l rostrlOT'VC$1 Llisse.ofDurables 

r.uJSCCOtnJPtllceC I 0()8) C5hnc1tc1.l lbc los~ a\-cm.jp."tl over lhtcc: ycttr'i(I%2~63. I!)(}J~ 1uid I'>b4--­

li5) fol' tl l'C! ftw.1p11l11 .. tTnblc :'!. I l Thi• "'thi I.he ftn.t t:fTort lo Jucttn!lln lhr fM't-1 fumC'll IM~ ~•t 11.11iu111.tl 

l"'·cl In lndiA. 

J\tlJlt" ~ I : !WimuJet PC ruod uraJn lm:M.':..l at d.irrl•rent pD-lt Un'dt 11 11~% 

\\
1lll!lll Pn.ll.Jy &ttJ:bJ•JJJ ·a·1"' MJOWi '1.i:'•Jn Mill<! t•Jll~etStu.f:t1 ' ' 

whkll tlla 1cnh11tl" c 
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OveNlew or t.osses and Assessmenl 1 

Majumdot and l'a!J>I• (1%?\ i:ovc •.Uni.ii<\ ofl~p.e In dill'er<tll coiwln"' 1ofetri11g lo lhc !Wcarch 
lnd.wl}' lanll.'TCTil>Lrqim1 held•t C!FTRI, M~, In 1111>.~, Jn tllb r1:pnn lhe.,.tl:lll nflu...,, In 111 lbod 
grJUJI• \\'u:ii uwrunarcd tu be jO~<,(e<ro:i(n1JLnt:, 25~• t'ield lvss.. l.5'• .;,omge toJ.S. 7"• handlJog®.dprocc:mng 

Jol$!fand ~'o1Q1herfnsJCS)1 

\.1ook-ln:JJcc c• ,._L ( IIJ6K) CJ.11n1a1i:d lhu IO$t!CS due u-. • nSte;C~ dunng¥10oage o'fecn:aif (paddy, wheat.. 

nuu:tc, barley, ~rgb1un. lind bnJmJtor chircnm1ZQfl~ ol lheeounrry J-l~ct\"t"r. th:c Cilm'lat.esv.•cre based 
on H.nutcd dg:l11 K.n.shnnururthy ( 1968"> repo1tcd the scu~c [Oil 1.tffOOU".}U'.uo.a 1n dirfere11toq.tanlsauons... 

Fond Corporutiun ,,r Indio oilm1dctl ti lu~ii or ahoul 0.2% durins 11to11tfO "1hereal cooper.ilivc 
u~ti0011ef..'i"1111NI t.lus lo.s M 1-J·~ lilll1w..1ttctbou.ii.ttg eutpw:llllun.sl\S.1"4.. tn~ural lc,,cl,tomge.2..0 10 

Y.51~ hW wa. c.o..un1at1.1iJ Jue-to fru,cc:b bi 1J.•hccu ThltllO. titinmtes w~ bllSCd utt U1I:! rcpmu uf'vurk'us. 
uq;nnlllllllons 

Th• Con1mi1tl'C nn ro.i IU1rw5I lo>IC> of fo<l<l graln• In l1~ll• (1971j tq1<11to<I 11).v;ca durin~ 
,,.,,,romll0111011! St~ro~• f011h• pmod rrum I11Ci2~J to I~11~-l>? The .,.la!!" los• ufwhe1t ..r1..i frr1111 
O.l~%m 1%-Hi5 ,. 0.~1~% In 196$-69;" hi:ml• ltio l111mpm1nlfo11 lo., orwbmil \'Oriod rmm o.75% .. 
l\16l-<i3~10.17''<>m 1~7 

I\ Scinmaroo 'l'osl·lurrvc.i lochnolull)' orFood (initnT'. 'll""""rod by lhc lodhm N11tlon11I Scii:ncc 
l\oodemy (INSA), Indian ('~mc1I ofAgrwuliuml K""'°rcl' (ll:Af~) , Ciuncll o(So1onulic: ond lnd..1nof 
Rcsco11:l11CSIR)ond FoodCotp0mHoo oflndiotFC11.ltcld11 NowDcllu mlloolmbcr lmll'ml!loe1•I. 
1972\. flddrcsscd 1J1e probl()nlS uffOMes lu h1Ln1csltJI!'. tlryln_a. processiDJ!. storftl!_\1-.. tnutMport. etc.• with 
rcspoc1 to ccmt1•1111dµu.tses.. l'tot ll.Jl. Stshncluo. P.n:tldtvt•.lNSA.1tn1cdtbm • boul 10 rnll.Ll.uo tO:nt'.llts ,,r 
COU\tgranlf were Jv-t tn1nu11llyd~rnnl!;.lhc r~:4nrdtymg. r:mnyp:1JU1ti.On,~ttln1.go 11Nldbitribmimi 

Snv.MWIJlcttul t197))n:rQn!!U 't''clgJ.11.lt\S.iduc wdn1ungc by lNc.dB: Wvil~es 10 l,))d wtkrllo(9 7~o 

wul kllmd !lru1IJl!l• u> ;J~ woe of JQ I'll" Gbiidl tl1al. 1191~) vbmvru fu1n1 "''"'~~ hw or whc01 In 
tlinCrcul regi('ll\OI U11t1rf'rntl~hr.111g1n~ frt11n0.(.1oO 7'i. 

(ifri!.h nnd Kri111hntu1111rthy ( 1974) rt.viC.\.\lld 1hr c.stcnt nr loe>~ hwina 10 ditTcn:nl ~UM."$ llU:.h ii' 

ln•c<I pco;., .!1\c•"'"'· •ldfll!I< ~Y'"'"''· hlnb "'<l"'" fonllfl'cn:n1 1r<rh1'l• •If'"""'<-llies l11d!...,l<tl Ihot 
lllCmclholllfofn.~cnfofl~~,..."'Cnlnot tmifmm and. hence.. theselos:SC' WCTC nor "'''llflli&llhlt: lbcy 
alto wsacsh.'fi t!uu the ~5n1l."ili ur1QS..1Cll '"1111 11mu itluragi::, rruu:lc~ Laq;o~ioC'.alr: 510{ilgt. iihould be 
nmdeby mn(iomoampllng 1echmq11co 

Kn•hn111J111nhy (11/75) rov1cwcd lh• work done n:gordmg pos1·h•M>1lo.,••'"10<>d gmm• rn fnd11 
cu1d obrood. Ilereported lbDI lbe food COl]>OOIDOD orfndlRCSUOlJllOO lhclos,.,.o[foodgmnu ID raN 1111l15ll 
ill oboUttu1o0 per cc111 tlurino, 1970..i l .1"hese es;thnatct Oll<mc:s- ~·C!f'C.ntofntv based on tnu.ll~st11 l 1.: studn.•:1.. 
l-lcu1'oa:s.s.Ci5«1 the IOSJ,.iJlc.owmcrulal .st.o.rogc offootJ gm:iuJn-l 105% whco 5.lOrtl!;O wuJ'or 8 tD.OtlilJj. 

Arni Jl.!flUltd \Jn~ l'ercenl y.•hcq tl11t ;t"n1,g.c wu up h.,, 4 nwntht. InuJ\defPl''Urnf Rtnac1u1ct 1he IOU- \\la8 It co 
IO J1<rcc11I. llooh""'o~ 1lui1110., 11( l~.w•,, d1ie '"""" urhuulc\, 0.110 ~ 2'·• duoto•plll•ge. and O.~•A. 
tlu.:"1 lrmarm~r1111n: In (!l'nml du""li •W"'l!•· 

01ri>h "1lll ( l975) rnu11<l.tlu:uvel'Jo~e l<>lisOfwbl:il1dul:to tn=tdauuu••il.90,U&5 .,,~II 9~• aflc-r 
1mnmh1of""'"SC in gmm1tllld•U ,,fW=ttm l,JP.runjnb.ru.tJ.lmy.ma,TaJlOCliV'el) - 

http:runjnb.ru.tJ.lmy.ma
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8 PostHarvest Losses 111 fnara 

f\)\l[!p(J11Ul.[t111MIY on ~06Ml.1"'cst 0nri"'J.°"""C1~76)on.be nmin study "All lnd10 Omm5Stomgc 
and DlStnbut101f· prepnl\'llLby thc>\dmfill-itrnhvc SU1tlC..:Ollcg~ ol lndla prc~tc!tl • rovicwor 170 t.ludlc> 

an J'Ml,h11n'l-..l itrn1n Im~ RctoltJ "'~ l'.lhW.OctJ from ~Ur"C!Y' w twn 1cyj~ r\uijbb U 111th!11no 

ulwktland /\11ill11111'""1csh (Wo1 GOO.Vllri lUJd Mo.WC <lilwict.I 011 whcut amJ mai>.c, mpx\lvoly. n., 
i\lrntlfi.W riuitk1m ,a1npllng1erhnit.11 1C1 wuadup1ctl ln 1lll!M:tw&>n:-~lon!'-. Sl;tlel (•~IOI.SC). mcl'-.Uratttl111t it 

gr.arn IW:M'11 Ill ra:mt1il4'r.1,&e.. lnu.k tul(l n1nrke1 l.cvd t;ll,.'t.llC., rnih11'-"'1mt1,C, tr1Jn\l"'ftUllu11lus;s 111d lt110 tn 

J'T1lC'COl1"I"'""' rom1dcml 111 1.Hef1l(ll'llmng FIU<fy 

FAO ( Ion1 pupOml 1 rmm""1 >Wllltllttixinglht ttporu tcgmlin~ the pa.t•iwv<ilcmp lo.,.,. In Ute 

J(!'fclo(HOI!ooufltTte& lo 1h1•1'1:wm.Al1 lo~1n c-=n~als. fmitJ ."'cg.cuabka, 111wu4.J p1:oJudSaud Oih prod:UCb 
hnvo bt..-cn covQn:d. 

Dif«,1J01lc uf f\1ur~chng ~nd ln•pc~hOJ'• fD1'1t), 1>1.1tut11111:11t u(AWK>"ltun:. CJtt\i:Jl\lm.:111 of tndui 1n 

1'171-7.J. ooudu1'1f<f O forgc-$C•le 11nmple SUtWY (or ~Um•llon or m:u11Ctllf))c surplu> nnd J1<)S! luu'llSI 

)o<jOSof food ~tllUI$. Su]"""f\JclUly,. lm111.. nudy IV•• Q()lldUOled 1)y DMl "' Im-'J'J ror pnddy. wh...h 

~otehtun. balrtt 1n11f:n:_ b:trlt•y. mif. pil£COl1 ~:t.. t.:hic~at. hlttc" ~nhn. ~reeh l!rtlHl ttnll lcntil. 1l1k •tuJy 

oovm•d 25Swc.. lO<)>cJJ!(llud dWtiCIBawl J>.000 cultiv410l'buUiCboldlo lu the C<lWllJ}' with lllloptlw uf 
AltnUOW muiti ~~... (ltnkun u.mpUJ.tt ~ll£_t1. Th~ t:lllln.lie.J or lU#CS ln ddf.c.mi\l l.tnn Clpcnhcim And 

SIOntparctO\cn inTbhie tl 

Tuhl<' 2.2 l £1tluuttn nrfodd 11raio lnue' (%)111 dlfiercnl po" luirvu1 •lll4:<> 

s. <.:1'11p 
OVC-n..U(ld 

.~. Thr~l1h1g. \V'ln1u1"°'ng 1'ran'P""' lran~pon ~cor1t'1• To1 al 
(.Frvw Odd ~ lfl'DIU 
HI ttirtaJliuU 

lloor) 
d1rctl\1ng 

nu(lr ltt i.lof'•l 

t11d1J1 o.•• •>•~ II lQ aI~ O<ll l.71 

l \\'la1 on 0 2'j tt41> " 11 ~ 16 1.,. 

l 0,1111 O.fo2 O.Jl 0 !14 0 I• n.n I 89 
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~111"' " oos b.l! 11 .. U.ll IU, uo 
~ '-1:1lt.r oM IL}} 0~8 II I'-' Q.li 2..SS 

" 11ori., n:m ~n l>Si 11..:., ( 1 )4 2.1~ 
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9 OveTVfew of Losses and Asse55rmrnt 

Tire~lwlltt:iuf1>0St hutv~t h.liiJU5 of theDfvU lfUr\'cy ..verc b.l$C'L! nn ihc: dow wtlccu;d by enq111ry 

oniy. Some unJ)Oruin1 opcrmcm• lsoohJtS honest. 111.a:l'kctthannel.$., cu:i. >v.·circ no1 coveted 1n 11111 •11rv:oy. 
1rov.'C\'l)r. tlus report provided finrly good estl:inatet onosses Ul ctte:1ilk :wdµuLies. Ti:i5appu ct a) (2001) 
conduolt<l e.1io1udy dunng 2003..2(J(M in KarutatukJ1 forestiuuuhis, po1a hHNc.-l IOiSCt i111uaixc ln dlfFC1tcnl 

Jbnn ICV<ll opcrJlllwli. 11ui J""• lwrvesllOS3 .Ill fumillvet '"'""'11.tnat<tl10 be 3.02%. The lotsa iliirinQ 
h11rvos, lhmhl11g.tilec:inlng. dry[u~~11g.. tr11.nspant1tluuantlAh)rD.ge tU fi.inu lu\1cl "'~~tl 4fto/,., CJ 13. 

(tOS, 1),21, D.llR, (l.21 and O•.l."'• 1'$pe<livqjy, s ...vamJ• e1 at, (1ll07) .,.1lma1"1J p<t<l'llilrV.,.. lo""" .u. 
difTm:nl SUI!!•~ of ""c•nJ W~<•I lh lntlm bx>cd on !he d•t. tullutlod fram 0111! d11tnrl fot -ii crop m 

l!.1m•111ka The rlom wu colllx10ol by cnquuy from 11.141 fannc:r.<. ?0 whok:slllm, 20 f!fOCXS<01,. m\d10 
rcu1llc:r.i1; HI \itu;hc:ro_p FC1rtho y.:_11r J0(}'3..(J4 1l!c:~ITJl'li.cd ~-hflr'vcs! lo&SC:S P:J'CA$given II\ t'llb1c-l.J, 

S..i:<> ,,.,,j (%) '" rie!CI Lou t•A.) r11 wht.t1i 

u........,, ~. ~n D.l• 
ThtCSihn1a: O.Sl (I~" 

(;lcanlng/WinaoWing (UQ OH 
1>ryinp ~··" 0."4• 
P.clatam_g ".ltt o.z~ 

Tt111lip0(11111011 0$0 U'I 
~~••!!" L!U ll+~j 

'l01aJ tove. •• tann fn4f ).~l l.l~ 
"loud IOHa 10 ...,1\11ldll'° Jcvd <1..:q ~.Jjl 

lnl.Cll ,...,,. II JUOOCAllt lov.e1 om 00) 
r~..11.,,..,... rtt111« k~~• I Ill> o.u 
T«UJ ~l~hm°"nt kw\ln 11• "' .J! 

In" •urw::y coudw.:.Le!J tlurrni 200l-Oit ltrult::r Naiunw.1 AltJ1etdlumJ l'tchnnl~1gy PrnJCCC in J1111aplh 

d11<lrlel <1f(1ujnoiJ ro,tjTillmWllrl. lo<'><"<nlru.n..,.,1, hnndhnitmid 1lm:shlngOT•ge>woro,,.t111llltoJ to be J.72. 

l.44..unll 2.0~... res.pccllvdy. by cm111lry w'1cruus d11.f lomK-s oft .S7l O.t10.un410.4.,.,,. were cSu11u1lW by 
n~rvauon (V•s.lnva)qirmn e1 al. 2CK)7J Los.~of0,5~ and 0.44,+ \\"t're obsm'l>d 1n b1Jlk unlf hag ,.tQmi;,e 
S)"$tett~ 01 fimn level At lrucnood1u.ry 1e..-,c1. loss of l.fS6~fi w~ cs1nn1ued by euqut.ty u1u.l 1be1oss: wr.s 
2.90'}~ b)' ob~rv1ttlo1 1_lu oil Jnlll 11itllm,£~. loss ofJ.93!9 wa~ f<HJnJ hy uttquhy ~·ht!·l'Citi the las.~ wu~ I 78~t 

byob,.11•,.'11Jun. 

1..1 Pu.. llnl"'e<l l.<•SS"'ln Perl~b•llk.1 

n.,, f»'llgnrrm1t(S.Cf).111mittdl ll>W~n:t- Afl.~ntctflt :11ul J'U!'\IC:llllon o(f(1od In~,., -1a11on1:tl :ii\. WC:ll ltJ 

i111cnwilunal l:'°'¢l• li.11"''C (n<b~mninly on Iha: duahta. I e.. IOt~ (;1Xin\bc:&:U.U~uf1hoirpmm11\Cl'1~~ m 

tbuly dicl However the pcri1hohlc ""'!"• bCCUUK of thcir Hlgh ·mo1'111TC «m1<nt ""'mhcn:ntl) more 
linbfe lo dctcnuratJun. Qpi.;c;mlly. undt:r lrop1oafw11ills1<H1S~ A1t.-:1npls h11vc been 1n1ulc IX> Cfl1m1uc h•1f'V('.JI 

and pc~t hnr\'Cit luss:e«O()JCrloS}i;lhlet..$Ucll 8ll lm1is. \ ~"Ct.11bfc.s. s-n~ancr•.:t li 111 rcgton11l lt'Vc.Ji. 

•  
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10 Posl Harv&sl Losses In India 

Snmv.. d •I (19117) omdutt<;d • "'""'Y m Kwmnob to • .,.,.. po'1·h•m:it kls,..or'Tourpuri' 
(liat1galor;ol 1TJ~ 0 /\l1it1001"1' tll•diam1) m•nguq 1n Knm•1•ki> Toial poB1·b•rvett1 1.,...,. ofl7•.,./o {3.Y/., 
orchnrd/flcld,.4.\1% 1mnJpOrtn11on. 4.1'\'• J1ot11go aod SA% n:ttlll lovcl) ond 14 4% 11 IX• oroltnnli£1cld. 
J.7% tr1111Jportutiun. 3.~%3torogc: ond S.3% "'111n lc\'c[). ldpeelf•cly.wcroab>arvcd. Them'l)urc:1118<:11of 
!Mses-hi the order ofthdt l>l:ltl1Jn-el'M)C Wcte rncchaniesll injurl~ iopt)llt1_g.c, ~llhc.rn\•cnw.uurct&ihrivel l.i.llj.. 

"' lmni.u-1wlitt>.r~atnble files, pllr«"l:•.•uul~·byblllWluslI•~>rJlU-

Mw:fuy cl <II. (2002) W<>•ctl lhc post·IW"oi W.S.. lo. Ra"l'nn11p&li lllllDgO lJJ c!JJThrcru ""81'1 or 
tn11rkdiaa, TJ.., ,,..,,.... p"'1 lllirvc<t JI>.., at tho lann k\'ol WIU' I S.M't. li1e m~)nrro•t harv""1 lo<.< (ohout 

6b~or I01al 14lll•)>l lhc form lc"cl "'"' thJc lu 1hc han·otuflnmmmrc 111d 'lmall ftun\, Lunat whol...1lc 
fnllf'kd. li:vc:I Wl'W vt11waUy 'm' Tiu: JKl11 ~ l<Wt"rmuntio d1mnglifvr1'&C aniJ ripening wat es11ntillt'(l 

.. _.8.,. Tho J'O'I him-..; lo ..•t rcmll lm:I""" fo=l to~5;25%, TI•• m>jor c:msc for 1h1J 101» W11S 

pn:~sJng UlJUJ)'. wt.1th c111n;c•d nboui S I~o(du:.fru1t dnmugc:. The olhcr ri:u:.t'OrJ ror~uuJ level lo5SOS l\"Cl1: 

block 1p01 (lf"1t) and ln1ury d11t1 tn mech1uuen) a:ntl ph)1ic:al cnu:$es The:: u;u111 J?'*I hnrvc!Q.. IO!tl 111 

B~WU1,p;atl1 u:wngQ frompnlducllOnJOCO(Dwnpt1ou "'tu! c:stfnuUed lobe29.1% 1nAndhn Pllidc'&b 

Cj11JnnnnJ ct 1d ('l0021 oc)1ldllCICd a 1un·ey 1n •Wl) di11ncuo(T,unil Nodu 10 cslfmDtc the!~ b11J'\'G:SI 

luss urb..u1~1.n:1t tPoov1uJ) ln ti1c IOCaJ li1nrk.ct.11lcy observed 1 lo5J of3.91Yo al (11nn level tonm,g, l'hci I°" 
durin1 lm!MJM'l'1 mng.ctl fttml :'!:. tCW.. to 2:..S~Ai The m,uo_11 for tM h1.luss Ip tr:n.oslttttl was the long 
dWuJJces d( LrJUlfPofbUlon. At "'boJ~c u11d rct4ll nuula!t RU!nl~ &be- l1>~icct were 2.52'/. .11n-J. 7,S,-., 

~dvoly 111< 11CCll 10 J1Tlflt\l•c Vlli:kalJlll~ nir loc1g dJ>lat""' tr.H15pu""11on 1hm11.l!h b\>.«• w" 
.,um;,e.M~ 

Srocnlv...,• MunhyClul (1.01111"'1tdiod thcm11tkellng ,.,. ......~ thelri111p1ct on llllldmJnt H>lll!hl•ol 
bun1m• In KoromQlai Tiiey 1datliftc<l iltr"" >'•i"'> yj:i. licld ICM:I, '"'°'ii a1ttl wlwll""ttld m:u'lte!Jng lc••I 
md rcUrit mar¥colil~ lm:I Srmplc ll"mgcs and pcracnmg•.. were uilid for eililmlllon of pos<·binvesl 
f(ISSC:Stl:f 1hosc t.lllBC!J 111cisiudy wa:s Q()nduciod Ill one clis1nc' {BongaJoro n&rrll) , They obsccwd losses or 
SJ}Y. ~l thc lTdd and "-'ISOJtlbfy ICM:!. lt.65" •• the wl\<11csn1c k\'cl und lb.116% II dlO retail level m 
v.•.holc;afc 1nlukd u1a S)')&cm wl11!rc:asin 1bc: ~rat1vc m~rkc1io_B.S)'stcru. tho- lt)SSct wcto7.82.. I . 77 &11d 

8.72~....~tivel} ut thctt~s:pot1dlng-t;u1_u."l' 

Rann ct 1tL t20U}) eiim1alc!d lhc po!il har\•tsl lossot in kinnuw 111 t.1rcl:W.rd. c·.orun1i.ssioo/lbi"iardl1ti.t 

ui;cw.1U1drunilcr lovcls.in.t•uuj•b.J• tmaclmlJ'tlldilsllllilliHill)'lllll. Qw1n1hllli"• L>sscswenorompwalOJI 
iuu~WlU wQi&ht b~ whJlc t.:nnnniic l~ "'c:rr wurk«!d 010 Jn ll!rn111• of~ "nd nd I~ 

Cotnhh.,:d ph)'>f\:al louc~ lnr 1he 1lmoe Stll!l.. wcio.!8.~• In Ptuullh. l0,4•, 111 Hnty11J111 •nJ lS.'l'-i ht 
llirmu:Jntl f'l'llksh, 1J.,a1mmk '"""'*in l'ur\joh t.19.3% JIR>'l>llnJ 19-3<, nd) tuul llary.1111 (29.8'\v 8"'•• 
md I~.7%11Cl) ""'°higher thlDl Jn 11nnru:hol l'rndcsh ( 12.7% grl)O.< ""'16.23% 1\tl) Trmupo!'I chtui>~• 
foUowod by ro1tt-11 f'ru1~ W.1n11gcdur1n_g hill'\'C1t11ngaud 01hcr losses were lhoma1n ~3for10'5~ 1n 

1 tunocl,.) p.,,tf..,Jc In f'llnJ"b and Ilal)'llll. lo•scs d11c to drop amlbtrd'J1 inJury foll~wcd by 1011011 fruiis, 
trunsportd1101ng.o.cru:d1i11!:!J'prcss1n__a 111 p{M:k:igina_and d:un1tgcduri11a ll1uckiu~ ~\'!'l'C uie m&in ca~ 

-
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Ovel\llew of ~ and Assessment 11 

01n11y,•a1 L!' 111 (2()117) isndcnook a ~H1tly 111 f'\uij;ab on Kn1oow 1nAncbrin Tiu'y ;ulvo.:attAi tl11: 

l1w:lu,ionofnm~ding. lg)..<t in the r;stflt\M1wn •>frmrkc:lrng nu1ry11t11, tmce HPmJ iintl ieOic1ct1c,t Ar~1oity 
u(\lnnow prod11C<>Aw<m: oboavcl ID5011 Ilmrorclr;ml, to thcJlfC"baM>J contrnchm ltnulm's•I dltrc:rcm 
i:Ulf!C"!I l'h~ ngg.rqpnc po1t-bar.·C"1 t~ fnun nrc~nnb rq consumc.'f?I rnngcd fmn1 14 ~.,..,. 111 Delhi mnrkcl 

II) 21.91•., 1u Banplorc 1mrkc\. 111e..11ud.v 1ndic:1uod tbc occcssny of ~tnblil:lung lCJnnow 9rocc.ss1ng 
lnllustriei for dcvclopmc nl o I' vah~llddc<I prodUCtt lit rco:tur111 I Jc vol. 100111n1n11_y f)<)il .. h1rvea llSS$id. ind 

f12'0\!JdU ti: ft'lllwtUQI I\'C pruie10the rl'O<.lu.ccl'I 

M.unhvd.1.1 (?O<Ml C(l1'1t l11cled u!\urvc:y In BiJ:1purrll1nrit."l hfKsmr1lnk:u nn ~ •n1cy nh~~l thid 

Ii>< le>" •• •onina ....J gnod.nJ! of IJ'lll"'• WR> '7.31 '.- il•J!llle '°"' Juno11 t'1m>po>ruukm 1" whol""'lc 
nvrt..I 1110> • H~.. 1.0•<c• orUIS~• mul ).27•., l10lpc<1lvdy wm 11bom'ed In 11..,.l aml di<Uml -ii 

\6flllltl..."Cti. Flu: aggn:gott:lIDfil hlinol fm.-,. tnJT'.fJN!Inan.i;cd fmm 14.4% "'th' h~I rct\til n1l.lrkci 1n11- .. in 
dulanr mad ..~.l."""111 """"'gnlon h• •-c<ITT<mpo:d10 cstillllllt:"JlO'l horr..t 1""5C>orfmusand • •-g<:lilhlcs 
1n ltunn.chµl l'rJdc$.h. 011\al 1c;t111f prnduc:hon, 1hol'IQ5• hurvesl losSC1> lll.JCfcc11.!d tnu1g 11' 1hnH1ch1IJ...1dcsh 
'"'""''YopplccSingh, 200:!), m>•l!O.po•ch mid kmnow:orong<> 1 l'nlsbcr•nd Ncgl.20110) wcrefouou1n b.: 
1.:.1.>18. 24.85. 18.l I u1wt 2.ol.S,..l. «:SpCCh\'CI)'. llw. l~swcrc111orc ii ""bOICIUJc-("roti,ilo'i lc:vcl in 1LI Ille 

1<lcalol rt"11..11.UCpt opµlc. 

\ Jt&dllhla 

Ml.!icnt.'f cl nl {1989l 1ludi\."tl 1he ctl'ec.U ur tneehuulcal htjuey ou po!lt~~ton~_gc m:uketubility Of 

po!IUll<> (v-IUl<tly; rw...t Jlutblll>kl l\oJh IO COl1lll1'!fclul 11orui;o fuclllliC> In f'/ew Dnw:>wlclL llvce 
1111ntmc11t.1 "'m: ~I hi ll1uJ11111Hn11, pnx:.eiliur.: b.uWtluH fn)ni &he tit.-hlaJUJon1I) plc:,(eJ. ~m tbd hulk 

lnot~ ..nunlu:<dcd •••ll1t11gcfnumu~).11UJi"'1""""1 ~'<'II l!Jb<:n ""'" 11•• bllle~rth~pllc ilw.h) Tue 
m.-.111• or 111111 111\MIJ!"hlTll Cmllctth:d llllir •he·=· or mcclumlecl mlmy dnn<"' pollU.:.<• durmg 
lu•"'tJnna 1.TmtJUb.)Cll1~111 hnndlh1a ~ llu: 1111,..c 1ugn1t1tJu.ut fac:f41fa.ffcct1n" lht: pt:f\lcnli1i;c u(nw1Ju;tabl6 

1ubcrs M'ccJWDc:nl harv~t1n~ ft!l emulucrcd 111 N:t:v. lirun""'1c_k., rc:s:uhcd 111 6Q. l'W. n~lrc pmi-111o:r+1go 
IOSSCI Of niorictnblo po1:i11UC!5 lhM lmnd huo-cMtn~ TlloO cb1nu1c k"\'\:I dua not !ll~nUicantly DITcct lhe: 

propotrir:in orthe lossdu~M 1.nlli!j.turc In« fmm the pt11.!tl~ 'Tll-oc:J.li::nt (tf \•ouilishttn tn1f1. humitllficttthln 

""p;lhlliti..ofoh< ~IOflll!C1 "'"' n:Ocucd "'"'"" l<•.,.....sto.,,.c ""-• :wd""'alll 1.,. ul'tboproduCL R..uh> 
,~llUt".lttc..'tl 1h1u the t:lfll1 ts II• m1111tn'7e the Injury lmp.1ncJ u~ ro1:.1oc:'\ Uunn~ liArvmrrng nnli h."lTidllug. 

<houldbe1m•••cd ul nr-daI.>rtJU« to~vrmultdibltl\rwJuct 

Smjjh amJ b.trkkl (21)03 IddrnnintJ wdgh1 I~~· in pill•,_ (Kll&i C:lllludnlmukhi ond Kurri ))'Iii 

wnctictl >1orcll at thro<: "''•n>o lnnmtd1ly !RHJ lc•.-clj(3().J5".. t\0·"5',l ond '10-9l'!~bnd t"'"l""'u=.ir 
211-ltl•C: l11 i,1onnnm "'""""worght10>• wn•dl< h1w,hc..•IJC1-);•;., Rf! bu1nn.x:<lof111anoy w,..llrokon aoo 

ijltOUI 1:1"'•tl1lmd SIWTCJ. hrghcrllll ,.,•••• la\Orcd g"'•'-""P""'' gmw1h I coding ID higlm "'Clll'" '""' 
Gren.tcr wclg_lu IMS OO:urrcd 1n Hl~A with unturt'd din, Wc1l)ll loi.s 1how'CJ Ii nOO•StQ.nifTc:aul 

l-cln11uns,hll" ~YilbJ.l.Ulllbut aC1tprt1Ul.Jltubor. h:og.tb o(tho h:tt1gt!li ~rtoui., sm:.thc:co.n?U o·rtu.bcr.JMil ~riJ.m:m 

thkk•""' 
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12 Post H•NOSI LOssas In Inola 

Kubt• 1'et :iL(200()) cunductcdtutvey tn rwo distoCUufK-mmtuku lO IUiStj,'1 ihc poxt-11arvei1le>!"~ In 
llnion noJ pouuo. Ft>rd!Chcrop. ooc d!.llltlt:t \ti'::18 z.tkcn fordtdnool lcctiott byeuq,uiry."rhc~i.tim:itcd IM~ct 

at field b'd \\eR 6.21,•ond 7 J4% for <Jlllwu.lld roum>.1«pcc<i•Ol). L""""' or1.8.$% andi-Zl~>wae 
nb>crvcJ 111.lhc wh111dalot level. 'rlul k-.111he n:tail l"'·ol wm-2J~'!j, •nd J..l1t. nrnnion•lldP<lllllll. 
~tl\-ly The fuucnionul 111uily11lJ$huwcJ llitt lt'bilicqull.b:~tnruKc Wru1 tn1101pn111UU1n •c:llv1dc-s~•t1rlcd 

With bod"'c•1h:r•ondllln1Ungni5cimilytnllurncoil 1hc1l"Jl-him<1< los"'"'1 th• tonn 1...1 

Suoj,tl• (lOOI J uud1..S thcswmi:c ll•hllhynron.,. a; •ff..,t<d by timing of'Mn..cu. Thlutudy.... 

almcJ 01 dt1ormlmng thcmosi <iiltatilc h1ITT'est hmc fnroMlllnlng a hlg1t )'ltld oft.Jib. Wllh h1@h qnallty 
nnd.swmb1f uy. Sloragc:c-xpcr1mcn1S v.·crccondut!tcdunon1onJ produced In 6i:ld cxpcr1n1c:n1.s 1n tttaaNh 
ffcld ind no F•""" ov"' • pcuod offoor yc•n. Result' ind1oatoil tha1 hwvcsting could bo dcl•~d op to 

lCXY!4 anion 1natunty JcVeII. orevco lw1~cr. " '1thout a m!rlc.cd lrM.!ftasc an stor1;gc-lo.u,,_ In nuny 101rs. l111c 

horvot appcrtn:d to fmp;itt ((Ull11ly. 111c 1ne1dcooc nF.e;pn.tutinal in s.bcl( Hfc IC.lit\ \.-.u:ied C'XlnS.id.c:rnbly 

bd,..... >"'""" .\n o=ly luuve<tfil ..... ~wrt 50% lnlllllrity o.od. tlclayed blU'W>I mcraa""1 lbe rWc or 
~pruu.un.,. II is ct1nclu.t.i«l 1hnl hru'vallng nl' l)nif.ln\ fhr lm1~4erm ,u~ ca:11 he 1lrmd tu 11ke plDS!C 
htotwttn ~W.111.uuri 1yan.1I u-nm: w~·~-.an..,~111rlt'ientlliun1y. v.il1lu..i1 t l1t11-1o nr -.1orage•aoWUry. 

Motuunnu:d ••ol, (1~2)«•nun<.'<Ir""H1arvtS1 lo..<• and 11uolhych:sng""111 fresh yolle>w and red hol 
Jt<.'Pf'C11' •I 0\·1· il•H•• 111 lh< .,,,.a.i.s. m11kcil111t •Y'"''" in Trinidad IA at hom:st; on 1111h'lll 11 1hc 
'J'l(OO-kinghm1a-c-. durmg $Jont(C, al 11""m1ds:1d"' mwrl<.et lfJJPlay; an1J n1 t~ co11301uc1&1 mblc. Num:rc of 1bc 
dJ:unllHC nod exi.ont of qu11t1ty c~nga 1n ahe pcppca. :u 1bcso d1fT'c:n:n1 $Ulgts were ~i;.ssc:d.1oml post· 

ha,.,.... l<>S>d "'"" 2~.tw. and 3~.7~. 01 1nuUll commod1iy "'O•llh• m dry and""' ;casons. rcspc<u>ety. 
Bruulnp .....1ho major QW$CtlfW1QllUJ!C. fonowc<lby plt)'>JUlugjcol •ml p•lhulug1~al <lan1J1~C In the ncJd 

dnd p1Kkinl')i0Wititlutin&storose- ChlllfnK injury indut'Cd dhrirt¥ M~ ill 2:-40(~ nn1l SO.tiO% Rl::J bcc1.11JJC1 

lncreasu'l)ly vl>ible IU JU>daidc tlJJpl•) >llllli """ ""'°u!Uod for bi&iJcr Level> of phy,.;oluglc'!ll •ml 

p:ill><>lotle1I ili11111t,c iluring Ille 111.'11 2 <tJI~ In•,.... in poppa ~Hal R>Adsidc lli"Jlboy •IKI conftltmct 
stljlC>. comrarnJ Wilh ..tlict ''"8"" Willi !lnlt.'tl ln11 kltUl lil1111Jlbl< w:idlt)' fti=•aJ nl the 1..1611~&> 
Vltmnlnc;-tm1J,..,,....d lh lmlh roland)• llowliult urulcnunblcnt«mditl.,,.. A progm;slvc Uicrcs>e 
m 1~tfru$11 w1agb1 losses followed d&:i.::rt:o.tc 111 6.nnn:issD"dul fruit' nU)'l"cJ ltnv ugh thcs)')llcm 

S1ni;b ct ul f1989) ~ tomolOCI fPnn R.u~y& Rarmn'Urml«J 01 lO"Cond JO'Cwhh onll wtrhour 
ltl:4bncn1 v.'1th 1ht• tungu;1dc w,uuuunc ind C.,llflllllOCd ror a.tor:.sgc. IOS5(:::S 0 1pp1ng 1n I 2~. guv.annc 

i-.ohmon (l)r$ or .2.0mtn-wos 1nelTet;ll~'C 1n prcvcnfTT1gn•n11ml lnfocnn01ln fn111Jbcldot20"'C1nd.l<fC.Ao 
uu:rca.M: 1n StJluflon ronc:cntnitlon to'4%(dtp cln'Jc Snun~ cx.l.cntlcd JJhclnlfl:tby 2-6da-)"3 al 30(1C1ud 20 'C 
Pal t2002) conduc1cd cxpcrimen~ in Ori.!i~ll MAfc rn dclcm:rine I.be i:xt~t or~t·b.d.f\:esf l1Ncs o«w:rinc_ 
lll tlitrmm1 t~e.t1 an11md.UngatultrmilJlOfUldonart.unmut, ~o 1&11d tJtul1f10Y11!r. 1'hti•1 tu~asorthese 
v0¥<1•hb:> dunng 41iffo«nl .,.,.,-i...-i "r""'llnn• were found 10 be 3<ll~l9.h%, 24 t/'A,,.ro.~~ anJ 

21l 6%-JS. t'• ~P'!d.ivdy The nwintu111 It~ tW:wm:d during 1ran1ipmU1ton from rurul marlooUI tu 
urban mo:d(s!li 

l'ool hlll"Nl '"""'• in vcg<lllbla. VIL I011T11lo, """" !""" C"!"loum, C111IJJ11n•cr •nd a1l>O<ago rn 
Hmmchol Pmdosh were ?4.791~ 18.Qt%. 22.76~. Z8 25% •• d ~S.Jl'h of th.. 101111 piuduohoo. 

http:t/'A,,.ro
http:fn111Jbcldot20"'C1nd.l<fC.Ao
http:d&:i.::rt:o.tc
http:mwrl<.et
http:W.111.uuri1yan.1I
http:l)nif.ln
http:m!rlc.cd
http:of'Mn..cu


13 Ovoxvlew of los.se11 and Assesamant 

re~h,•cly (Singh 11nJ VnWhya '!Oi>SJ. Titc: tu~ '<''cm:: n1orc ut prcxluc;iUU11 lc.."c:I 1n 1uonJ of' tli-u 

"~etl'.lb1<!1 IV..h«tl .cal (1Q~(j)11ud1<<l pc><1-l111n"'1 IO""'l '" lo>fy v~ge1nblcs (<::tbbn11<, ••Ind.~1t1nach), 
n>Oluuw tubcn tbee1roo1. cumn. ai1wn.r.ldiJh,p<nalOC"$! Ond 01hentb1ller1"'ucd. obu. caulrnowot: pens. 
tomnto. CtJc-u1nbiJr) Oau1 tho1it.·C'd lh11Im1t1.h11umfS1%1q!Jb1\lh0Uvo IOSiv.•o&: ~-ordt'd in 'pincch.orWhich 
25-,i "'11.Stu tt!!llilt.or'sJilwp. P.t'"Yiin:nf1"l JIWll)*Sis. urveg,cto.bf.cs 11tdlll"erut1t 1n1u11rity .ll.llg_tS WdL:atoJ tl:uu. ilia 
m.1lri1lo·n.il cumJ*h.U.111 ufvr.t,oehllilei \l1tti~ J1(W.ics-tpccJf1t ttnd nurturi1y dc::pcnJeut.. .Pnucln m11tcn1.1. t)r 

ltafy vi:getilbl.. wote hlJ!b tZS,,-"11~.l •t t11u11111unB1>~• wWlo roai- ;uul iuboa lo1dla,...l lugh to.o•• ;. 
I3.7'"t) prot&tin ~'tcntt at o\-et•(tUU.urt ,.u,gc. La.fy vegetabt~ nccu111uJ:ut'd tnof'CI "a Afld K'umplllt'ti 
whh other >•&C••bl•:.. Vimmmw 1llan1' (A, iiI, Illand C) of,n the '"!lowbf6'-wcrll high at nwlllfC "Ill!• 
1tnd Infl Icuredi 1,&ll IOt11rri fOSSC1 ti I Irlll:g~WfIJ@,C,CSl)«lftlty JISCOrblC ®'d 

Egan 11~11) ol"om;d thr f>O'I harn:at Jotcnrmitton I<>=> of""I:""""'° OVllT • pcrmd oO yca..­
(11>6!.·66) ().unng $l0Cllgn Ol<"Cr wockcnds., r.i.kcs o( phgppod CllllC 5h\'wod average llPSJOIR:OI CC$ 
(COIJJDlCTOlal sugnqx:rn<:nlllpc ID en~) loss°' om.64, 0.~ I and J.31 IIDllS. ClllllJ"ll<ld With wfmfc $lllfk 
cane. tt.'J}t'C:fe:td1n1: a.t lc:iiu O!.fi. 8 8% and 11.IJ'YoofMIE.Uilal CCS prc5c:r.L Tl '~'OS 0011c:lwkd thatlUfc$tor:aac: 

perlod!I. (M wltofoClltta.wer~ unftoocptnhlt'! ltn-choppl'!r·h11rvttktl cane_wltich i;ho11ld hom tshed 19:1 u1011 tu 

pouihlc. 

Sl<ldltwilt1 ol. t:IOO~) t'Ooduct<Xlo "11Jdy wlth lcn sl@llllllll• 'arltt!ct ofcru Jy llJlil lllhl lllll.lllnDgl}lfC> 
nnd .wcu<d for fl')'Ihun'o.tl11<<es du< liUtalllll! fPr f!Cl'lo11t oM· 120 flauri.:mU rcdui:Unn ln cnllll wr.igbt 
fro1u Fcbru.vy 10 Jun\! the rc.'111t5 ri:,•ealcLI lh;u the Ol11uu' v,1rledt$or1rne1na1urln" wvu1>~uch a.._.t:oSe 
9l4ll, C4S ~12b I 111d CoS K-112 >li<•""'" '''" rodnctloo mCllllt""igl111md h1aherml111:ti,1n in •UCTl>'<t nt 

pot J'Ofl'Ollt where•• tho lei;, fobrv"" typO of Clll'ly mornnng ll""'P ll~e~ 952:>5, C..S 'l616M ~nd t'lll> 
~J~sbowcil fess n:ducuon 1npol tx•rcc:m nnd higher I~mcone•r01gh1. 

2.4 J>osl llarvtsl Losses ofLiv•stork J>roducc 

Ltvestock pro.tucccrish. nieBt.egg. nrilk) nr'ean unponanLaoun·e orpttrt<'ln.Thctrho.rvdt... b11ull1111g.. 
p~i l ll!OtU.I di!tributlouprovide ll~eUbOOd for n1illloft1' orvcor1leas \\rell d pnwidinl valufll>l<' FowJ~n 

cxob&ili;•t'llrll!ni!s 10 lillHlOWllr)' Tlwse aru hi(!Jtty pc"J>hnblc !bod. rcqulriug 11<"11<'< l!WuJllnJ!. 1t<ocw.in~ 
11nd W.trlbu1lon. Glob&I J•munllfor llves1QOI: prnduee Itgrowing 1ndtcchw1fon in f!bii·h.....,.. ""'"'c•11 
11u1kc nn11\fc1t co1nrflni1lon co uOsf)•lng 1hli dt:ma1ul. hnrMv1ng qunllty 11.Utl tiuu.tulty 10r cou,u111crs tinll 
l~Lilltg tttei1mc: fot pnxJUtUB. 

1\IJ1rfnr ~1.lb 

t>iM!oy ( I9X I )lll"'u""''tl llKlf'Ol!l·lu1n..1""f""l•of fi•hori.,Jeyel"l'fn•111 111 tb< IMf1i<1. P"'l•hllt\'..,'"""* t.:nd tu Ile hlj!h.:rin1n1•ll·""'lc Rwrica, ponl•lllorly ln the p<:rfQd llOlw•cn <11ltbluga1• Iproocving 

"' OODllJIDllllM Also, l•rgc Wll>!Ago ' ""'""due'" ph)'l'lcol JomAJll' ,,,lnll:st•nanori:urod fish. Wff)lflnf 
1n1proYID8 (lihu•dm&UOU IR 1m;1ll·$C~lJC ru;htne$ fll"C l'Jggcs,c:d, e.g. lncarJSed produtlUOR1tnd l~ 01tee. 
sorolccng. low-cos1 solardr1en.p-rcp11n111on of1111nocd fish and•\\-aron~ 

http:1t<ocw.in
http:Fcbru.vy
http:m.1lri1lo�n.il
http:veg,cto.bf.cs


14 Past Harvell! Loso;es in lndla 

fJ\O t I~81 I•nd Wood ( 1986) hn\'c 11U1dc OC110US•1tampt~ to d.!Talo~ O>S<S11111!1lt m<:1lor!Clof"l!1C> for 

11cCJ.1Ji11-C u1rurma,1onuo poft1 h;u'.\ti:q fish ~1'1'SC'- 1llle lnwrru1uonnl Oc\·~IOflm<:TII R~-cnrchCcnrrc(IDK\.'), 
Cnm>Jn, fponoarcd.oturly 111t<'nlnll l,,.11w1oofFbher1<>~hr>Ol~IO'·Coch111. !"'111 m 19~5wo,...1mod Ill 
b0rter111i111.4Utia.0[tm\\'h:rh)..(;LlChes toc-p.tc\ t:UtlCIP ofIUC:h nib IVSSCi. 

Poulter ( lql(T) tlcwil>cd the tos.... of fi•h th•• Y.e10 emcd by 1ahmJ!. drying. <111oking or by • 
cotubilmHotl orthese pWCOi~ l1bys1..:.:ll I~ IN oUcn ..:auJCd by IMCt'lS.. wide.ti CilR Ol'll t"l1.IJUC L1u:u~ 

fflUWtil lt11 t1f r\s11 0c:)h r'llTixer rt nl ( 11))(7) enumcl'll!Ctj the ([IJJSU of pt:>Jl lwn't"tit lo~ iu !iJ:-11 ra 

bl11loj1tia.I tmd tn1c•ult1QktM:l.cal Wrmi.t~ clst'lnlcuJ~ b1r-'Chcunit.il.. me4.:lnu1i~ 'UWJ;J!1 Pul111pirUt11un_ 

rd\igt.,'llllQn urul r11arM.'1t111 \) '"l~ftlA. h \\M'. choJ d1lil 1ninfmi.I ovirrall k~ in dc\Cl<'(lin_g ~ounlth~s ,., 

2.Mu Of 10.lbl JffUtitK'lhffi t1r1'Mi;""ln •llfJTlU-.. rtn1fua!d~•1~l lblia 1111.1')' lhnh.:t cntpli:a!iil.,-J lhioll tttmc 
lfj"'iti.tmnrt"nppmoc:hc• 10 atnmlt th!! Ws:s m dc\•tt-lornngc:Q\lnmct f~r tro1.1i:bmi 1n pMf tum \:fl ll"1~ 1n 

fi11h by •uhublc HTIJlfO\"l;llfM:fll !II ihc UJ~uffi11ih ITI (mh fUMJ 1i:-od uood11u>n. <lry111a. 101ukin.g. t;lll:tlJ reinRIC: 
Uflllnt1tn1.nr.i.r'ltCJJn,Y qnd Jl.sir11tt111nn 

Mom...,ryot 111. (1~8HJ pr<mdes-•n ovcmoworpo>1 lu1"-.s1 I~ tn fi•hcrm;.Th•!Crm po~ ltarvett 
ru1s bcc:n defined OJ 1ttt: pcnad{I t tune fl01n \\'hcino fish'' acp:u:s:ncd fnno 11s@fowcb n1odlu:m. Cltscaat:f ml 
( l'J1'1J) fbluW 20'\1 Of Jl~I llul"\ ~I IJ)j,ici. O( 11n IU\1u111I tlih ptodul.!UUn ul 1houl 13.S lu.IJ1 to1111~ b)' 16 

ECO\VAS l'OtnttriC!l ufW~ AfTicill.. Slnlilin:. tlq.11-m \\t1J'r: ol:>'lc.n"Ctt In tho nnlt.1111 ll!J.u:rlcs ~oCitlf t11J.I 
w01lrioutC>lll.,u1<IO"l,.or~u: t'''"I cutoh lllcMoct11111 forlh< S~utell)' r0t lntmmuorull ~Its I\<: ..,..b 
111 Jl.)OI rocn111111m1tlcd 1tw1 rN."' lull'\1:1\I fl11ll h•t~huuJtibea rnoot)' ln.uc fer t\111111: •~fthan.J.\.r~telJ 
llW lhm: wa• 1t1lcn1pll!J lo Int th• 1c.:hni.111e:> bj which 111•.,.,• ..111i.J h<- b.a.<ll Shlm•l1Jl (l'l'>Z) 
ltJ'<'fled in ll>c •b""""' ot pmp<T lundllna:. r~njfond lmrrW.,ing mlmtmcrutt lul]!C qnmMes nl 
rllh Wf:rCfOJI ~qch )'Olrfx•(.-in:Cl.'U~U1flp1IOll 

4M\.'llH-!jfu t li~lJ IVJ>'-nix:d thi.r ltre r«l.tlnu.u1 tit ro:q- hm01 I~ d1mulif,h 11uru uvt!d hm,;Jluij; a1id 
1voccssjn~. u:~u111.pon and dl1)1ntM11 1or~ it)'flll.OlJ 111 f 1h1op1:. ~h(lutd be g1\'Cm h1!!)1 Jrrltll'llY Po1J.-hnt\·CJ1 

lOutt du..: (0 "C'C>llO{!..£! O(frcsh fish. bu11·1111_g Ounngamoking_.. IMC:Cf tn(eiliHOQ_ UI tfrUld lallil M'llPk.~ fill II, 

bttskag.c:ttnd tt11unddlli~hth»' ba\~b«n tcportc<I by J·AO In 1992. 'TOli1l lussa which "'c:n::u.OOul 30'}~ lift 
tl\ 1be l910. lul\>e, hccu tadut'td ltt o.bouc I~{. Uuou!UJ utc:u....Joo of lhe UliO tlflmocilcn..ia Wll1nt1ptt.O·Ci.l 

<mVl>lUJPVl:AA 

Ad:ttl.lll t19'l5l t1JW>tctlwilhlll< ladl"idual.Flihln~QtwiJL(J!'Q) •YioJC!lll. " ' '"""'"" COil be <ckoCtivo 
abuu1 l\.Ulth fllt.tOt~ lll n,hht!- dqi1h1 ~IH1rt '11b1unt.e. UI liUW- ttl ll.i)1 n;IUlllh ltt )eat. TI1e;e lttt.tOt'' n1(' 

1ln"tr:Ut "h1u.iJ au ln;t1 l~11ul lt.tlil·,u1 h) utt1h nn•tu.Hl)'. \\'1.uJ t IQQf), R'ICuwd un il1;vclurh1~ 1tM!1hot.h, 1u 
quimtltatllCI)" 111~ -polr1 hllt\~ fnh lt"M:>Jllhd lrtonJdflbtn.tlu.udtdenhl}t lh111 Qlli!IQ, in l(Uatilldl\'c lCO:.C: 

l1'r:11uun uu•pn1'" ul 1lu: &tuJy an: (I l 11uunwJ vfru2ld I~'"""-'~inwnt Lue:lhuda1~. fl) fi.J~ f'-"'Ji 
llainb;uie.,.' ~} rTWh::uv.e ,-norn1 'l"ld.cl (4} 11red1cu''C: fQ$1 model The IWQ ~y1J.1enm11c Ii~ t~ nsseun1cri1 
tnc1hucJofvgae Jc\ck>ped Yiii:rc focn"'t rocofl qucltio11na1re sur,<Y rnctboll .:ioda111nfurmuJ n~.hod b11ltied 
on 1u11h.I 1:11id v11rllc1p:atory rural 1q~11l~11 1 f>t:(\\Jb an: 11.ln bl\lt..'11 ou hf}\\ lnUmual i.t1h1 coUcctlon 

l«hniquat ow i,.,, uaal lo .u-urtanu: irulic:ruJve q11p111i1p1l-.-c. dn..tJI t,t11 ~ l.iJtr\ .,,11i!lb ltiMCt:L \\'w.t.l ut tt1 

t Iqot.J) _._,utUcd 11"1 l~l fl•h 'par\.'°"""i1~ ~\v«n Vl.W.J1a.rai111v-n a.nd Mill.Im' IPQV.' dteruml) l'!iiJ.!jl u11• 

- 

http:onJdflbtn.tlu.ud
http:nn�tu.Hl
http:r�l.tlnu.u1
http:lu1"-.s1
http:b1r-'Chcunit.il
http:toc-p.tc


16 O\lervll!W ot losses and Assessment 

~"ey p11.>jp'"'.utu)1\!Cow.lutti...J jo1ul1)" bj C.cultill lmll1ut0<1ffistu.."fldTctluwlugy, C'uohu11lndti.wud..'N Id. 
JJK.. M11deil>t: et al. ( l'lll6>c:onrlude~ 1b!ll 1ho avollJllµJuy 01'4hed flSh.rnnrkm both whlun nnd a 11Wde 
If.:country ha•"' grea1 extend rcdw:od lhb loss •• tho li'il• wlucb Ii not 1c.,.,p1ed by fuctorl09 due l-0 low 
~UltlU\l •nd •iZ• :wnows•llod lllldcxponttL 

nodian c:t11.l f J9fl6) r.'>bser.•cd thid 1rt1cct1n1'1:$tuuou 11\shn1np muIl.cd1ncons1dr:robla: \(Uanc1bltivc and 

qu.lllti.ttfvo loss ln1f1t'OfK~rp::tcki11v,. l1.111dhn11:tnll lllnclc.i11,!j.during lmn"lpot10Jion lend I~ ft1tpnc:.utntir"1 1tftd 

•P•ll~ Ndmu nnd Abnlh! (19961 u-1"""'1hc>vy pu<t-bm"'<Sl lll<"'11 r<pt"kd for cum! fidi tu b• a 
R:!tdl ur l1mp1rm~rialc proocsslng • ntl h:uttlllni;. Ey<> (I '197\ lw cAilnuttcd 1ho17% ol fi•h In K:urJI Lal.c 

~"' .,lher dh.otnl•J 1q 1•,'111• rc<lucoJ Jue 10 11"'il•g• Jwil1g lumdlmJ hV li•hcr lnll . A«unllng lu 

l:nu1h1gh1»md Nwaona ( 1'!<181, mare llllln 1(~ ol lbo "'" von•t1~1>ffllh ~"" hlln<o;t.:J ~ ibo1 ••• 
"'"'"1 of inndequlhl handlwg u..J wvec..,uig. (.:aw!ll1>0l <t Al (2000) 0$1ll1ru1ed po11t4w1wJI It»~ 111 

NQnhAh'ICOCD,, 1n..1)1...tc'lmtl!Clllt~g "" econf1nuc lm~(or us 1.S0-.7~ rnitllon onnuntly 

Wjlrd nn1IJclT'1Cll{7.()(lfl)ht1\'udo,.;nb<J 1h= ou:lhlJd•lor '""""'1g:111ogii•h '°55CS Iho lnfom1•I ~11h 
Lou 'uSCAll\'CSll Mt:thud (IJl'l.,\M) dcscnbeJ qiuoi way 10 peauc q1111f11~uvc and qunm1m11vc: d:ir1 

blul<d 011 "'Jlid •nd l""''"'P''OJY n1tul •ppr<llS:ll CAA;\ & rRA) Th• f.ci•d lmakin~ wn 11u.1hod "'"" 
Ufu111etrie '1ltt1pl111"•0 nleL'l'U1·r chtuise 111fi.:th (\U.1u1Uty tuul qunllty lo,.1 helwecn j t11ges InU1~ di~trfhl.uton 

<b.dn. '1lul i..t lllCllhod, Oucstlonwi.I"' l.u.s Ai<wl<w"'11 \-ldhll!I IQLi\M) a i....d ou a forru;d 

11w:s1l,.malto •un•cy •1-lc Ihlwov<r 1hcsc moclw.t• hJwr <cnain dlM<IYMl•l!"' v!r. ~~ IFL.Ml 
nu:lhoJ cl...not geucrnlc SlaUUJWI) v:Jld daa, Ille l.:f lt1'!lh{1Cf i• $aW IUhe <n<1ly 11ttd limo tun•ummjl 
aod.lly•Lrlng the()Li\M tllolhod II ls M l<o>r to 11wmtlfythe I""'lovcl' 

Cn ..tudy by C' IFTl2004J•11nd11.i.:J llunns 2001-IH ~ndtTNATP tm """">STmml arh•n·..1111d Jl"'t 
h:rrvcsl r._,_ i i Im• hc<:n ,>1>,.......d 1h• 1numnc fi•hcn0$ ,.,.,.. <l«:llm>d wilhm OTI!flil!W" (l.b I"A> IO 

t~.4~11 ·•)1 dftcru.Ul9i1ulinH-ln>111 ~ra01goar,O.Stt111to S.16%) 1n n1ar4'chna<;lmnnc:L11 (0 14tr~ 'ubi .28~•) 11ndoa 
con11unurrlevel l 1 . 9'.!~-. 104.~~., 

lnl•nd ~1•h 

llunng 111< '""'"" 19'13 w J9l({t. <.:ontml l11"11[uJC ot l'tJhontJ '[cclmology ooodudtd •md101 on 
ll'llllJIPO"-' "°" of fr<!~b fi1h 111 11 11 ;,1t.1nd1n <"""'rdl1m1ed lt.""11'Qh P~;oa lo thc.c •wdtCJ. th<1>hy,.c•I, 
cbctn1ca1 aod b:1ctcnolog.tcal cbaut,.~ in $Otnto vanenea of filbc:t before a.nd lllt.er tmn.spwuuion "'a:"t 
~1natt-tl.. 

Wnrd ll9'Xl) •"l"'rtctl lll:lt U•• dfit1clll ullll.taUon of ftsll rc"'"l'Cd by rtducrng pcst-hltl'V"'1 lC>~... 
hM.Ibcc:n O(prfmri C(111C!cm tn tCCCttl )-t.llJ"SflJ ~hthal fl!Odw:tiOO fulls s.J.wtl crfgtowlt1':dCWJW.dfor ltumau_ 

t1Ptt.-1wnptiu.n. 111 orili:ttt•Jl'Ppciiy 111Jmh~JetlLWllCltt~uutcwcs. i11ronn1ttitm Pf1 IJ1e1nu1p11udeufJUi.W:e i 
llnpt.'lrt1U1t F~ thi11 purpo~ lwr; "Y.i.u:sn~ lic fi"iil IH"' .memm:nl n1"11nd11lngi~ h.1ve boeit dc..<cklJWd Jn 
l/K.. ltohlch m•y lw 11;ccl by n.t...,.. ,_,,curdlcr,._ Jl'>llc~ mlkm 1nd pl1111nt1i: l) • fnnn11I ,.,...11 
~.,,ootl l"O'lnatn: •urvcymdh0<~m>J, 21on mfonnnlmetbod bMCd onTOpid ttnd p:mk!plllOI)' mntl 8JllTI1lls31 

"The l'N<• rncthtKb ~<11nplt:uu:or c::iwh ulher, "• oni: p11n1arily ~C1,f11.0$ qu11rJtho11,,-c dotu und 1hc oibl.1f 
qualltouvod•m Ward (111\17) hosal<o &•"•"de.11111,on"'"" 111(omut dmncoll"'umi1caholq111:3con be used 
to.neuc:nuc.uM.hCAU\'C quwtUUlU~dalil on po.s1-b:arvts1fis11lo$:Sei. Ovcit ll&e lilt l\\'Udecades auu1nbcrut' 

http:neuc:nuc.uM
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f)'hJ.1.t1u1Ute yi:1 111torn"1I tuctbo.d• ttl dill• c~JoctlolL project lckntifie~Hou 11.nd ~vaJuuUuu h11.\lt. bttn 

dJo•clopoL IUJ<l "'"'"J"'Cllll:<J '"''' orrro>cba ·w:h u R.!irW ll.w:JilAJ1r""'"'1 \RRAl. 'Wwbct ur J4lJ> 
roller\""' 1<'<11• ure ...,och!LeJ wuh kRA. •ouie a! whlcl1 bo,. lloen U•o.1 i:>rcrlm1.,.1ally ~y Nu111•1MI 
f<a.ocutn ln11l1111c ofPJ11t~U1J itnd lbe r~nt-.&11l1 A.bai.rJ Oiv11lo.n f•ll fl1h tW4.i:»O'\tU~ll!I.. Oudtn"-d Alt' 
Ulf d~to «quired •11d • J,'1':Tipl1Mt nf 1ht loof• U><ll M i;athtr tho< tl.<IJO. C.l1.111A1Jatu u • ...t In ~11•llltlf» 
l"'3Ct OYC'I' • ..,i pcn"d orttmc m rho"111 fiillcnc;.,,.. pmc111cd The """'II' ol th10 rcsearc:l1,.,ggesi111.11 
rhcuc <>f111fonnAI i:ooif for fi,,h lossAM1i;:f;JmCf1J t1houldbC'JtXO 11511 \ ·11hd11ppn>Kh, b111 funfh:.r mfCll'tlh 111 

n:.1u1n:d 1n1u u~c.~11yd.lun 111 Wilhcr'td: tmdt.1>c:d in du:mc11~u-cmco1 of1c>S.'4:1 

£-'yo( l.Y,7) f1as given an &1Jie5lnu:111 or Ille pt)fiit..b.11rves1los.$tt 111 1he.Lulc kflinJl fllhl?f1esC1fN:1getta. 
"TI>e•ru.d~" foctll)Scd on q11on111iobla infO[!llilUGJn on pos1-lmrvcs11cclut0J0Jl)• o-ud po.s1.~h1uvc1r toi;sea rrom 
fi!ih(rfblk. fiab proocssol'3 al\t.J iish ITldm upcruung w1U1lu lhc KainH L.a"c b:ikln__ ·nrc: lnfom1nuor1 W1.1~ 

obtillncd Crom 4ucnlo.t!Mllc. •cul Ill • 111bl] of li6ll ropuwlcUU. cow.inUinJ: )J 7 l'ilh<l'lllm.L I l~ llib"'°""""'"' ll$ JlUI lmyc,.,,, • 11d 11 J rt<h ;clle"' 111 ~S !1'hl11g villwg«nmlrnlleclio11<ll11"0Cw11hh1 the l>k• 
tr.1,ln ("nn,hJcrnu:i d'° Hll1l 1!ntch fr1»11 .,.>illnct11. lu11g·h~ lflll~ .11\JI c11M ni:t' C'4ll1t1.11ctJ 111 l~..»Oo t In 

19'1~. •bclid 1,ocm1orfl•h w•• '"""' ''"<11nl.:.1 nrloJI '"''"' 1W. '" 'l""l•g~durmgh•ndling h)'ft<.bcrl'nl~ 
A»mni11l! on ••=l!"l"••«.f11(1 N•iml~l!"orfish.1hc '""'"' •h< °"""""" 11mmmn:<I111 ~O mtlllr•n t;..,. 
annunlly.AJlpropnnu:ox.urnmc:nd.1111011' un: muJc: '°"'il-nl!c;an1ty rcduoc posl..t11n·t'l1fQMCt1n lh~ ~HUI 
l.okc r..bcry l'onw "1 ol ( 1~1!7) emirncm1c1l 1bc (II....,, of poil 1m....-..1 k•sses in 01h •• b1ofog1c•1. 
trrlcrobcolott,icul. chc!n1wa1, bU.>·c.:hcnucu1 .;u:s.CJ ntCChatnC1d 1n •hlfllJc. tmn~Ol\. rcln~ilcu and 

IHnrl.clinJ- tlyt.hnn." Tht..')' cited the minmntl tl'JC!fdll lill...Ct. In dC'\1clt1rin)8_ tflnnln.a! n• _::o~ti ur IMiJI 

protlwilloD 1,\( aon4plu ..u.tflhi>., pcnchnbla ~ fuhcL TbC) llt.ttbar dnpbiuW!d tl1W lUlllt' 11y,t.omaw: 

tlfln"'"""" lu lo>' CSJ.ln11i.c- in Jc.•ll'P"'l \.l!u1111ic• miul be un11tn.1k1m \\ hli "'"" lnmmuw.,.1 modt 
....111lhlt 

W:ml amJ lclfrr..1200111'"l""'...i1h•11hc '""••I l•ctan l••rfalli<''I lhi11c1n Inc...,..'"" liktlll•IOJ 
ol "'"' hi.nol ltJ>.>C> '""" Ill 1u1rclt>bk ""'"'"'""ll~n 12) 11..J"'(11•i< \tt<>"l\'lllllm l«:bru<tUa 
!;J uJ"""" "°"'""' <ondltt(Jllf [4) Jlhg>ll'ICll on;liill. ofwnlil,-n(51 <pllCI.. offidi I~) fiahinl! gctro 1...U 
(7J rypc nrPICIC'Clf10JlltCJln,w,jJ t ft} 1i~1 •uppf)' granter lhtin dc:nuu1J and('~) lmllk:Clt fDr fifth f)OI dovcfopcd 

tin11Ji11gho ind !'-wanno ( 1 'I'>~) cx•n11110d l)M: 1mp>c1 0 1 l><Jil ·1~"'·""' ho11dlln.11 and prooCll'iDI tcclnuqut' 
on tJ\C s.upply nn.IJ i.Jcnuuu.I fol'Al:t1an aillbll ll.laria•purU:pJllU.!1) and Ul"µit.1 COrwt.hrun1itnllul~ta). t~u 

ao.t1Ut.1nn fui.11 1rio:le• h1 N'll!Ctill'k •1llW·hnhihtt. h tll oh!Oor\ed lltnl ~Ctr h.01ltlll1'& lt1uiJnnw11) rtt"C. 
rna1..~11uh hnhhl!l,! ui1nJ~tifJ •u lllPll iPnp-1tn:rrn;UC pr00$IU4J 111t1t.lt0Jt all Jjtt\t ~n~uinrpU~ t:ftec4 on 
1hr \~'Ciul\ l.X'n~nuun Uut tu ._1111unn1hcd 1urply •l:,11111',t iJKTC111ing •k-n1~r11I ('he rntilun_y t:onnlc.:t 
l'ic:CW,t't'ff ~1~1pty 1nJ ilmllllkt •i. tt"aluii1t;J wllh ri:s1ud ltt ahc •Ull:S11t<1hlc: utOlltllllnl mU-.ul'C't i:\Trmnly 
1mph.~cd m ~iJ!(Tf-a u· rn 1>thcr Jevcluplng c:o1mmm. \1~ than :!l.~1n lll 1hc htrl'\~.J f'lf the f\'.i't> ti•h 

~11C(:1"UI I0111 ~Y"rcsuJf41r 1uu.c.k-quAic hwnJl1usaoJ pr1J1CC.i,.,c;_11~ 

WuuJ et "' fl•Jv~). roJl<lflCd rhos l""l·htm-..1 lisll lo»cs •nlTi:rcd b~ An•ll ""'1• l'"'""-"' 1n lndw 
v..err- cxfW'C'5'W dun:DM lll011¥)0n •trchrn1nnry resulut QI ""7tC. Qf oxplatJlmy sLudtrs 1u A$51.'SSntg 1~· 
c'<-tmt :1ut1 pcroep11001of1hcsclowc.~u c~l:iUll•UCI 10 S(Jlllh lnJ10 11rcprc.cmc<t' in thuip111)cr SoutU.oorc 
fU04.'Cb'Ors irM.;urpNCt'IO.SIUV, l°"tnduritl{l IUOll!iiO\XliUU_latc 11i.nh(t CUlblnil tll"d UWtlll,!: toJhof11U,!.Csnd hi~ 

http:ho11dlln.11
http:lill...Ct
http:rcsearc:l1,.,ggesi111.11
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~ nf n•h Mm•t nn~>r:.. t'111.:11Ja h.n..'"5- "' be nn un;,..111J.iahlc: ~ ur d1tlr lnltineu, nhunga 
I I'/9~ltq>Utlcd 11101 Nllt rm:h 11..!tnn1/0J/,~d) "''""itu1al 6iJ'l>,1f1<>tulLmillnptn U1c """>"'" wah:nor 

l•k< \'kt<>na. The b<llk of 'Ill~ pcrc:b lo h11m•;roJ !Tom Lllkc \ 'iomn• wliosc lo:rulings con1nhu1c 90'!>+ ur 
1ou1I fi11t) p«Kfui;ti{lll n1 ~n)'R PP"J IU1r\'1:!il. t~o(~rlci perch an: C'Xpcr11:uc:td by ti'hc:nncn, pl'\)CC't..~I 
Ollol 1ro&;1J The h<ll"1<'0ilt...i<S O<C1JrdUT1ng lhc nuny..,..ml ..bocb COl11:0!"'11d. 01lbcpill 100orC1)1JJJ1UlD 
prO<luoUOJL ihc .,.,........ or poi>! ll~ los>d uf N ile ~cn:h ..... found to be """"""" ck:l<J IOfatk1'1. 
hltrwll \ t,11"\·2t1 lufcd1ttl-ot1, n1t1Uld Ji Jlrtt l fm11111cnt111tnn StslHng,Of IAh Jn hrinc-eoncrmtmtl1m tif201i1{w/Vj 

befLlrC \l)M>L' ltt,&; ra.uUeci liJ I.he srnult.cd pruduL1 h.tt\.iU!r: salt tolHCQl urul kiln lO-~. mitt. tiPUtlaltl!ltkn1 

w.u fou11d «.I f~Ui:.c lhputtllitduu Jurin@- ~n1okn1~. lnhfbil l'lowtly larv~ ink...i.uJun 111ul Jcl1t)' iln.J 
ccdw.1t: h«:tlc IAr,'lilC 11 1f~atitin llu: ..ulh8l; tlrt>Cc"1 tedui:ttl roolf.IUtt oonient. watda~U\'il)' uf fi1'h flci.h 
und orpcorcd bO rc!Atll mlcri1h\i1l 'f1'1lia&:• Th<TC""" • •ll l111l r<dllction In f'Tlllctn and llji1rl""'1Jonlrnn o 
dt)' v.~igh1 blllii-. l\fl.4T lhc irrnukiojj 1Jf1.)i:$. l'hecMl~ riroJ1.11,.1 w11h iiatr tonlC'l'll uf Ih~ ¥in• lld&ilily 
a&:ceplccl by 1hcKcn.Yl'ncau~nlCl'lt.CVt'f1though1h~ydonm ~uinomnnly conRUllC snltcd ii~ l}f'C'Kluc.:is. 

('•ttckc:i: (1007) pr~nrcJ II fµl~tolypc: 11wJ.cl for C\'ti l1u1hn1 11Ji;: -C:~CJJl(1 1111G cflcclll Of diffcn•n' 

Jnter\'Clll14lnl ,o t1nn1mr£0 fX!'t4lll~l 14)'!.~ lO fl41h rhc M 1TIJ.lllrtn}cnl'lllf.(,Cjf rrmdct (OflOWJ lbe fillC 01 

ri'lhcrlta"i.QgUl'l.(f lcti\1 10.,s, d.JllC~CC lbageilJic!'twt'(:t1cuptwcund s:ilc Ill t'tLu.tl uw:tkCI&. Tbt dM)dc.1 if! cksc:nlxxl 

trttln1it .111 t."Cu111plt: ct11n~rl11p Oie rc1.ulb of ftutlJlponln> Ni.le perch (L tlto nllodcu.) cauubt in lhrcc 
dilTc:raU \Uv t at. LdJw VI.t..11.ula, Tnntnalw, ad lru.ru.poncJ W.thur by mU w b)l llll tu 1.wu1te11 w L.,M-e(• 

Sala.-tm. tn • ..:qurntl.Alth:li.11 \\•Ith tl1'° hlchnL lo~l:!I (IC(.Utrirtg"'t~ pn-k1~-.1utli:. "m~ lt 1" cone~ 1'1n\ 

tht muf>l c:1"'t-<1Tt>tih c lfillhoi.I. .isltt\t.Uj!:Sl lht:lnA t'C1TJJ>iV11.Ullh tna.k. jtt 1.(1 c:w:h ni;h In bcsath 4.C.intac-t;. •nd 
'" '""'"""" llmm hy•lt n•• m<odal ..... d<>11!11<>l lo h< •daJ>•..! tn olliet full"'} •)'Im» and•• tleu lcod\11 
•col roqiolll.11•non1.<B""'I n•lu:m::<uffiocn. 

"11.irmm l lyq'Tl h3?1 gl\at "hoefac:atnnJ ot the c:u.rnmt i.tlttll?. t"lf pa~wh~ f.ithC'l'lb tQt-hnl'fflS) m 
V1c;huu11, dcuulnli lhc: vuriQu• 111rra.."U\1c:turn M\n1lu.l;if.c fur fi"Jh fUlX:tc~•ng un.J "''11l8C: Jnr cJ>pnn . (}nly 
ab"41t 3n·~ 01c"1cr:heii. ~re lnrlu;um1fy ltt"t'llX~st1f11nd \he nmm1ntng b ccm1t.u~d tres:lt l1 I rt."Cont111entled 

lh.J.J., for nnp11l'\'ctnc111 o f tbc fi_,bcnes 1ndu1tnes. Vic1nw11~ llsht.'rttt ieeWf 11fv.uJfd c:unccutnllb c>n l~1c 
ro lltiWhlLt llttM! ( ) 1 tedutins poat·hl1f\'Ot IOI&'!~ t!) 11tlH2111C. k>\~'-l tl»h lil\l l fi;ll w.11A\~: 

l3l ""'"'·"hnnit1~ Ltl'.ltwtuctlln! o.ulJ GBh•t"'11l•yMJ...f<I) .will.f4) oll•'"'1ril)'lllJIJish p""1lu:IA 

In Ottl lrp In d.1ledblA.Utl htU'\ICtd olflll pt.,_l-htlf\'Cld l1Jm11t:'!1' hi inhllHI n·d1crfe1 fion1 ill lTert."111 ('Olllttlt:c~ 

wJ •ttllfrvt<>1l '1lon111•<ltJ1TC1""'1ivolW>lc b1 lndl.u1 <~nh!ll. l>•Y I IQ~IJj """"""'hnuny onPAO •fr<•"'~· 
l>«•M1ht yktld m.111 " """""'I• lhhillt >"llvltlcs hy n><lucin~t><''1-lmrvcst lu<sc>, whk-h In n11my • ..,.., 
~d~IN. f1lf: nu1m Ol111;1:rn• .i.tl:' \lrh!d ti1h, ""tim: tntC1il•lit111 hy '"""'" r• 11-w: 11U1Jnr ~UKol 
lo~ Th1: UJtC 11r ~rilnr rlrrm \\l~f 1cw11011cn~ tr. rodua: drying p::riat!t. m rhc IJT'On arr. tmprnveJ 
fllll:>k 111MU\t'fl' -.fnntgi; 111 11\ljl;el •pcwfwntuuu:~wnl 111..ccf·frcc•urrowlJlug" wi,d bc:t4.Cl"prolcc:tt11northc­
(ll'Oli""11h11i n31mr1BP"" nnd Jhtnllllunn l~-1'-poob~mg in d'"'blt lmul ~·~ wnh b111111>en bo;twcon the 
luy~r>.wul"'"" d pulycthyh:nc liu.,t 

illlll!l• Cl ul (100<4) conduc<od. r11111 ..n1ptc ru"~Y Ill !:as• OodoYll!I, "'... Godovari, Kl••Jllllllln 
dl1Hnct v i Andhm Prw.lah and Ihr.i.kuntJ c:c3c:r.'oiro l 0nS.1lil lO cs;linuuc hmwst and p<t.i!l h.tu'Velf 106SCSol 

http:th:li.11
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U1.ltuul1W1crict alill.lratUlll Gruw.c!b.. llbas. bi:cu reported dLtl lm.;,cs 1:1\ pruduccu. lrvcl b p1urJn111n1 fur 
rov.,U,,, liilu:r""' (i.!6~~ !<> t:U4"~l follu•·cd by """~"I'-'1652' I w H.1<'111,), c.twtllll! OiJruic> 16,3°•\, 
l•ke IW1c1i"'I 1.6'1'" 1u4A~~~I. 1;,,.i,.,""'"qu....1111rc (l.,4Ulc,) 1nd brnckl•h Wlll""1ll'""'"ll11ro( 1.86,lJ, 

ShmlArly, ~I murlcci lovtl m:oo1n1un j.,.... ~finl•NI Oslwrlo "''• tq>arttd In whdbl• tllld<I I "1' lo 

10.Y~~ol fo ll""«! by ":ndor kvcl (4 llm 10 S.52';" rcmil nuu1ce!J \1.1lM•). 11,.., fish 1nu1.oq>c•m11.1011 

(2.22%) nnd !"'<k•gmg(U l'J%l Funh«, 11rliro1h<iu:ic:hold con•umers wen· reponed 10 bcTCSJ?Otll>hle 104' 
441%104.SZ°" lo;;,., ormlonJ lisbcn..wbarcos 109-ofml•odfl•~ctauur.iha..ehold ""'"3.96~.. 

t•outtryMt:aJ 

Ai fur as IKX.lhry rncet l• l.'OD4!Cmcd. QCc;ptl[llllK: n1f(~alwn en u~ JmlC.::5Jlng I~ArtJIO& due: to 

mfnl• llkc blood. f<l!thon. h"•d. r..,. onrl '15ccrnl O'll""'- no mfnrm1111on soc:1111 io be avatloblc ao 1hc 
ma111111.1.(lc-uJl~"«:S OC!¢11mn_g cJUJ1ilg Jld>'"Cmcnl ufTivc d.rcS.Sl.:ll poultry n:nd fi1rthcr-procc~ p:rodw.:U 
fM1n lhe produe~ptoec..UDN: 10 lbc con/liaunl!~ \Iii!. dlfl~tmrirkeHn11 e:hnn1rclc In 1hcco1111try. Pantle)' d 

al (IQ<ll)tlUJlc~ the cllb:u U(nlJ'C'1l'll lrumuptluns Ul clcdnelly.upp)y W r11»n11 ol1ickOlllOj-J8<C) Ull 

rlhy.looci"'mlc•l (drip "'"" •IOrllJ!" "'"· C0tdcl111t I.,.., rn. w11tc1 I Wl ldln~ capocily. TRA ••l.ue. ,11111 
""""l•IHmic •ud 1oyofibtllln1 JllOlcl"'I, mlc:roblulob"""' (IOtul platc and f"l)'<hrulttiph rouni•) .uul 
""'""Y '"PJlWl"m«. °""'"'•j<rlcllu,-.._ 1.:1(1\lt< and .....,.u crppc.uano:ol qnallt), .nd ~hell Ulc. Broiler> 
wm pncloil!"d mdrv1dn0Uy mp<olyeUlylcnc boll' und IHmm lurA~lwuu. foll,w onuwhichilinly<ledni.,ly 
cui:s (Of0 or 1) h wuccvatulltcd unuIS('VCl'1Itsnmpies.wereJi>OIh.>d (igdartt. 'Re$1dts .1ruiLCllled th111ch•dctn 
\\U.!f nccc:pu'blc (C•f l~ day.101>cxpMUTC lC>Oh d1uly powcrcu1s.. vs.21 cb)'fOn exporure 109 fl d:afl)'pD,vtf 

CUfiL 

nowevt:t, !KllnC" ~i11ncnl mJonnA'llan I' ilVIUlJiblc Ull lhc ploctSJlll1\! ll.)j.,\Cj or 1nccfiblC1 ptJUJily 

b)'rtoduoti durinlt d1"1:ssu11 ofchiukc-H~ lllfttct1boor•1.11t1 f 198 1' reported ,1.S.9".4 11nd '21.3% ll11nl nffitl• 
Jo.;ialnchU:ldm btollmllnd~pc!ll hew., l<Sf'<!1-1lvcly. r11ndumlSmj\11l19M0)..1td Shrl""'1llvund Smw1 

(19R~) l<'ll<'"cd d1.11 flUIJl l.,. !''"""""'£~"''"'vb b.,.J. lccl •nJ 1\11 •11~- lealhm, Mnud ornl ''"""" 
mgolhl:ramstnule&l •rnunJ 2ft ur.19'!0 ol II•.- "'Clglo1 of chi<lm. Tlu:y al1<1 rep<"'"" 1h•• c""}' kill• hT<' 
"~hi n( billb fl'T"""""'I )1clJ<J 15 @blood. 80.7 ~ rca1bCT11, 3(1 ~ hcoJ, 39 i ,.,,.,. Y& illn;> <ml 8~ g 

•ucrn>.moklog • torol kiss ot l7J.7 &whu:h W111lu."1 m11rQ1>e 274'9 IOUIJ ul!nl Shom1aruod lluu (11~.kl! 
faond 11b<lu1 26"' rouil lossrs an \'im1lcc ctuc:k([n In gencrn.t. proccssu1g tossei \Vctt much lugher- 1nipcsn 
liay1ng_host.11culltd brcedJoghonll dueto reproductive org11ns tlwt 1nbroih.'fotcolltdbreeduJgcot"'J. 

rlto 111'i)1dcnce of broken laf)d cmckcd t'gp hM been ~1en61\~c1y ituched ut some 1ndunrtahlcd 
cuumnca.I fllllllhoo cul 1197'1) rt> '......t dom from dJIfCft\11 LCIXllllnctand"'1"'""'1 lhot•pproxnumly 5 
t() ltN-11 ol ew pruduced '"'CIC IOll ber.vocu laylnlJ ht>USC tUtll l"Cl:iiling to COll~Ullh!f'\. ~·hJl Ull o!Yttll~t 

oom.wJ In.,.. of~~ . 6;7 omJ 8~ 111 tile USA, UK and Ocmumy. ""'l"'cdwly Tb= lWot '"""' thu11 

cminmWll w 00'1 lht t\tmn=n "l!! l!l"'lu1:0,. S l<l 1mlllrm lllUUlllU) Oc1nlleJ .<1Ully '"'""""'1 1 hi'h"' 
11o:ld1mc:c 11r 111,,•kltge t; "~1 11 1hc 110M llfl~y In •._l.2 10 J.6'o ili11 Ing nlC1:hanr.ull 11uU11l4I •U 

•  
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co.UctJl©l. Ii.bout J 6.,\ Jur.in_g t.cuu;:portatio.1.1 I() pac.klui; w1d ~~tutlon.. a:o uddltinonl J.7~u Uw~ 

'Vnhii11o w-llillntsa:1JJ rmcklnl_cn th.: cid grMhtm_.r.uuun imiJ 11tM'ul I~~durlng~uwt' rrun. pnrt w R'hdl 
•tt•li<h Inancn1 llu"1'"" (R~IAr1il. 19'71. l°""" 11F"4!1\• i111b<> l1ycf• oouic: Jue 10 l"l'lf•hull QUKlil} w~• 
found 1,1 t... 7~,., wlli(h ""m ti~,,> llM•l I~» or 14 2% !luring m11vcman of"l!g> fn>1n ihc fmn fQ lh• 
1imumncn. 

llcny (197(.) •l1Jdlcd "l!S •hcll ,i.,,,.~ thm1JJ1h "'""' clnint1•li and foa11d l.4~• •xs hrdl<·~• lll lhc 
~tnni: phu1r. j .'rr. ctarmy tm~ fu wimtl1ou* &lftd on1y () '.\~ 111 tcttll shit': A toWt:r 1ftttdonf.:c ar 

egg ahfll c~ck urn() f 7'•• occurred during l&i)'lll&t g11ihcr1n1 .anrf P\4Ckulg 111 1hc t111TI1 whcreRJ Tho $31llC 

1ncrcascd10 14.5% dlmngmuupon.-hmg. l,!J1ld111g 1od «·p•c.!1.mg;111bcqigpnxoS1mgplm11s10<rc1 
Ii.I.., 19771. 1110 blt-idcncourbod)'<hcckcd ~' 'A'aJOnly O.J'!4. to1 ~ tro1uhc11i tmd1.-i >10 \\CCU ofQ.'C'M 
uwtln;l ?_O~f, rw. eg~ fmrr1 bJnl't t'IVctr 60 \A,'l~~ orOji: Bgp- f.'\HlucW lll'b,l IT?f!l•pc)f'l~d during iitJ11)Jll~ 

c.Jtlb1""1 hli!hor (l.2!41 •h<ll .W.U.u~ Uun winter l""du=I •tl!ll (IJ ~!>1 (l.od<m. l97SI. funhermore, 
U..in' t1907) liuu~t j lu ?~,.. ltKi •lf c~• .u tho thnn nn•l an 1ddl1lnoal It~ lu~~ Juriui:- lr.11111;r1c1rt 1u~t 
h11ndH11y in Iha: m.arkct111s~lua.1111di lnA111ill'illln~ 

h1 J •hnul.iod dm1• ••"- O""""' cl •l l IVA 11 foml\l l l•u 10 1!.""'11 C1111lbcinnl c:.t"" •Rimled grcot., 
rn>kctlun •!!Jlhlit lob.:111h111U1gc (1. Vol,)<llac 10 Iii l\clta cmhlunln~ ctll'a.11ka112~ Uw:.:n win:"'""' 120,~; 

ilunlllg•l Nc1hcrcmc ct .1 (l'nA1 fnnnd tho1 """''nm of ogg <llJIOO• pmt""al <lJll.• bcilltr th•n lho.. 
1tai:kl.'.d 1n unu d1rccuon 1n 1hc egg C.:115" Ctirt911 dcs1yu 11ppcurod 1norc 1m1l0nnni than ih~ 111nwnaJ 

cpurp•'S>Ol~r)'fCDC)111dcu:nnuung1barctnuvcJ1f'OtccuunftGBIMI ..bell dtm112gc. 

McaJ!tt'1ntonm111on rtov•ll•bloo111ho 11101d.,,.,.,or<uhr<~~l!Jlj: •n India. l'ond. ((1173) round fw!hcr 
1111:1<1.L:OC:C urcag ihatf d111u1ge ui 1xnnboo bailccts 115.3"'1) 1lmn 111unptU\l"'Od cg tr.an•J>On boxca tiJ•.4t 

durln@ o lon~Jisl•nco rzooo kml lnm•po1tby nill. SUbscqucullv. IJrlll1 c~ol.11991 J"'l"'ltro sq~ n1<1•n <~ 
•bell ~e .aJ. ,,.,W.rt: b1~ (4m)~ In I 111ll1!1nn ln p.u.n: u.wJ crrt11<1.hrl.!d \\'Iott: Lcgbom..hcm. hc"l\\'O!JJ 

J~ .r..S 4Q..,,1•cl<:I ol 11gio 11,. mthl•nce "rboirll"" nodwp 111..lmum 1'1 . ~~•1 i<1ll11w•~ by-cnl<b 
Ct7.6°41•nd lttol"' f.t 11'\>l In thc.'ClpACl"'i""'I"' TI1Co.;C1im:nor c•r"1fi-<hcllo.!ror <licll lc-. •KP ••11<11 
hc1"""" 2A to I~ I •nd thr t111:nl1.""' ufen htll 1lcr0C1>:m1kl'll•~cil<II." 11111 herm<raoal lo1J~ uollct 
tu:.i rrop-1c.al cnv 11u11111cirH tR"o 1111~i Nogal"IMlmi• lt..K/8) 

fin:a«:l.ic c:I '1l ( JQ1 I~ \hubc-tl nu"'"'° n11.11thl• In t~ Rcruhlle ol18'11H~ Afrit:11 .1ntJ round lf11u 1~111 

vulllo of onnlllll milk I;..,.,. Ju< Ill 111MTill• wa1 R• ~9M million (• third of I~ lollll <mna.il milk 
flTO~h1c11on,, or Rs- !d ~c.o~· p;r)var. Cr1lJC:-~"ik1\1'1'741 uc1u;nJpu;cl lo "'8~ 1111llil yu:1tJ 10$5C'.ll C'Jlmt.~by 

ho\ Inc rnaiuIt) A101.11 of l~.S en\\',' with fa hc.1hhvqunncrnnd a m"3111 u: •~Pl~I1c qun11cr\'>-'tfC <i~Icctc:d ~· 

clinicalc:u1m1uaUon-'Wd bat11:Jlolott1cnlm11.I umt111l1 n=iVPU llOK) CcSU fn:nu 8:14puli11h hltttll 1i.11d whlw 

lt)\\llnntl cow ln 9 h1ryc htrd• hi 11..d~Ml'i:.t. vru--·lru:.c. Dl'1.t fut 136 4'l11Slt('f pllinl in J07 Ctl\\'• "'erettn.Jlyfll!d 

md '' """ JouudUlllt•"""'11" JulJy m!a t°""" 4""""'duew .,..uu.depmul..J "'' tho~·ufW.. l'OK 
"'°'"""Nini; 0 Rl r.lt • 1<=h1m I 'ti> 4t1.trl""'I· LZ2 Jl•t~ · 1!7 qlL'lrt"">/•1.J.:L2lll nu· l L(6141""'1"'-'I 
t)J1 lhe l'm"i••tf11.Jn.: ffpua II v.:1~ ol111111t-:tl IJi!U U.s..ily rttllL. I~ Ih¢rl.1tnngrJ fto1n '1 ntl111ntun1 ut 44.-'l 

http:10$5C'.ll
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(tn1 'l0 "'" herd p!Uduclu& IM1penlay,"'""Kquol1l:BglvingJ+ '""<tloc"t tu•Tllllsmtumnl671>~ lhn 
a l'lO•t>w htnl~molu<ing2100 I 1•:t1la). with l~~ ~1..mr111MngJ.,_,iond 

Seri;""'"" 111d 'lahot.mvv 11111121 '1utll•1I mill< h-. J1ie co ln!C:nilhy M CO'I • by <Urnpanng lwo 
nwdtl'd !l"'llJ>S<lf I~?Ru.,Ju SirumCIU•l (CW1o min11 - 6lh l•<i.tlml lh tbt· 1<>1 !JIDUl'IRlnlllll milk yidd 
ilea~by~9~ leg.As•""''" ofnn mc,._,otb2 dliyrin me colvmgmlCrVAI, whkl> 1l'ICOT1t ohnt IU~.or 
lhe pote.n111l 1J1nuntY"'ldwu1o•fw11haCthdnyor infcnllhy. 

r~ouWn c:l 41 (19~9J ,uudJt:J lht e.iftctl"ufhi:a.lth p11~leru.i UJt1n.cu.no,:11n Pnttum and f\1um~honic 
cow~ ~onng • 1.,,,1: term ~mgmat On• sl)otMMn hos111S weehj, Y=""'' mtlk fl>SSC$ woro du< to 

l11Jntucos at tumour f5fi l g! followed by winter """""'C'.M kg~ Over the oompltto loctollon c:yolc,h1ghc11t 
millti IOSSCj rcs.ulltd ll'o10 totllrrcnt l;IUMl'11eiS ff>.10 kg ltl'SI tbJ co~ prcliCnth1t lamc.nfiS at lcaal 3 1hncf.. 

corupiuotJ to 20 ~ limn l.b.m.c ~JlnJtoncol R.ocUOllni l11mc:nf!h oc:a~ l timec CDftn!! fn:qui:-J1t~ In 
Fri"'1llll 1t" 111 Mnnlboltnuk cl>W• ood ~ tim"' 11wre frcqtJCn11t in eowi. (cd • fiJ1'li< •il"I!• 1wc<f drn. 
con1p;iri:ic.IkJ a h~y tM!'el.I Jlut Four n1nm •ypc~ orl:»c.:11ulun wei~ ch.anc:ctriictl Qn 1hc bui~ 'Iflht 1eve' llf 
rrothw.ii~n. twnltb •tAUl"f, rqff"CKiuctivc pc:rfimmutte1111nd culllng-flll-C" c1r"°w..,C.:umnl•dw: dJ.t'ri:n:m;a fn 

th~GhlJlTIC!c:rltllrosoould"""'""" fN up10 1800Iradift<mlc:c mmilkprodoctlnn. 

LClrolrmt mid Coulon/ l'l<J.4t •tuJl<il lmp;J<l ol nlll>tUI• on mUk 1""'hliltJut1by ,1Jii"1 "''"'' Ihey 
c;cx·npan:tl 1nJ.tviduu.t mJ.ll pr0Jum11?11 C"UJ'\'b- oJ S-.U «iw.whb rd Ct\:<4..".i ofnmstlh11 mvl controlamet 

dat\\'n from heahhy l~u111ng_ cov.-"l. l·1rsi.. di!Tt'MlCCS 'o\1cntch1sslrtocJ 1n1u 1xintTn• ofmilk toss. and 1hu1r 
dntnDuooo waa euu&ly<r.cu '"' 11h regard to breed• .J.C8soo.. lomuoo nun1~ i iOge or l.acnauD11and mttk 
pnx!ut.1.Jon. Thell lndiv1dulll u1UJ.: IO$Sd \\-1.TC Q~tnn:at~d •nd auil)"M!J .Ucwrdin_g lo the t111nc _IM.'1t>I'$-, In 

nrl)I luctadou.. afutojl 7',(. of'ft13Jf.illJ Ci\llC~ nt."Ccuit.ttti:d culllttf Qf' tlryiJtl; oil: ('nr )6% af!lie CA!ro. uf 

,....lt...oocumn11 h1 eorly Lu:wtiw,mUk rruJw:tt<•11 w"" olfor r,,. "'' cxlundol pcnod Wld the nul.L. lo« 
lnduu:d "'a1(lt l ~gu.11:n<c:r1:1g_c O\.'Ct l~<Uihr1.-u;t.dhm.s211.., ufthc: naJt.\.1Tna Uk~uccurrfnsetfl.m tMi.11dlnr\ 

rc•t Ytm> 001 -p;ml•d liy 11111rkc:J tMlificullnn\ ..r1hc l41:1orltm <11nl'> For 38"'° uf 1ht ""'"" ~r 
111""111io oc:aming fmm mid lo l•ro l..:m!lon. m1I~ produc:tmn "'" •lfc:c:r..S lilt •nextended pcrifjjj ll1c 
avcruge ~ '*''fl'S ~O k&-''''crlh~ cnhrc lru:tahu11 "f0f~1111 Cllflyul 1111d lo IMtc l~n, thu pnxlut;Ju111 

11tnU1ttH1 nn~twus a ('c:1cn:n1n1ng. ft1.c:1nror1hcnm:0tu11 and pau~morm11\;: producnon f(lSS 1nduffif 

Shnrm11md Snn1vn1un (1973) t.'IOnducM:d 1111uudy •o rna11niur 1hc: h~1n.Jhng losgc.. 111 uulk and milk 
.solrd&:ofcx11cnmcnutl dA1rya1-Niit1otJ01 f"1rty R1:1iC~h lntir11uri:.K•moJ tn 1l1nrlheyrovcatc:dthn~-11vera_g:c 

llqu1ll milkJoss/ day~dlrm1lc.d1ubc:O.bi%oflhc: total 1nilk l1nndlcd isnd Udocrt:ltled with U:w:uu:.iaAe 

b.t milk hn111llcd, ®U:O ttV.l"t'Ojl;l)l I.I rn lcof0,05~ rnr CWry500 k..y):ocn::i-<tc inm£1k.hruJ.dlcrl A\~mvc fnj I01>.; 

""" ...umol.<!ll ta be U.7'''"~of Jill hwlllkd • nJ ~f !too II 1)!1 MS'<Fluuulkd.Tuctc ,......,• .i-11 
with tho lncro•.,. Ii• thelcv<I oflurndllnJI, IUl«>f~"'1 a•·..,.g•, flH'o>Wf 100 lq,\itaml lalwi"n.~5% 
f111 llllil 0UI,for!i NI· 

A&11Jd) W•H\TIJl<W<TCd h) Singh and Kol•• (I Q7b)tog:mhng milk ''"''" r"' •d•llJI r'"'"·h •hnwtd 
!hit lhc ,.,,,,,. darini '"l'\TIUJlon "'= 1.17¥• Ind l 18~. in th. quanritallvc null m"'1ctir)' lcmr,, 
n.'IJICOb•c:I). For IOTTc:d mll~ lionlo 111# I"-"= I.'l'N and I .~4'• Inqmmtlr.nwc omd monc:wy !c:mu 

and ror longcj nulk '" a:1chcts 1hc IUrJ5,°' wm: l ~ llnd I.S~4'>.. J\$1)CCllVcly, TlKI f~fttrothi:rprodlM:t 

http:euu&ly<r.cu
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w= ab<> l.l"<n, >I.I. .l><>wn In Tabl< 2-4. BAllJc> (197RJ, roport«l tlul fTl1rn clc:uungmllldng «[Ulpment. 
unlk fuswes1.nun t1quJp111cu1 v••ac-0 2S I 8 kHl ®y;uutf:n1u1 tturiil~c:tu.uksO ts U.64 kK · dJiy 

'fUbh1 l.4 : ~1ilk t011" 1n c11u1111it•ti''" and rnon111«ary ff.!rrns in a cl11iry 1>t11.11t 

SL No N1ln1 0Tp1·od11c1 1.cKllH 

('a't ljtQu1uwthJ, % pn.u1ue;dou 

(ilJ ~mJmn rotit LJ1 LI> 
(b)inoc:ct mill. (component WU"C) bottle 1~ 1+I 

l Tom!il mill tbohlcs.l J}JO 1.-14 

' 1'....tmll~ t....bwJ I ~U I .14 

~ foiwdmll~ (Alnmruumam) 190 I ." 

s C'ompoucml w1~-c:JJt1n Jlroduc.llOn u~ I Ill 

6 Compt.11:1(t1l wiw:. - pll1)(C"r 0.74 0.64 

? t.'l'lfu~ua:1 l wt.r -"11ll.. ~I~ ,1.JO 

~ rn"'1"'"""' w1.. - t......n<>l mil~ I 34 7.•I 

~ l'~wi11c fenm:nted milk 1-!4 J.4b 

IV (j•"n:pi'IMl:t ~1at - coakinll ttiium Q,lQ U,21 
II f ompoTIOlt wlM:. t.hr. lmtt.. u.n Ull 

I ? Cot11ponC!t1i ,..,111t - tM:atcticJ ~nd~i:d 111llle: 0.60 U.2h 

I' Co111ponal*"-'lk ~M~ lmll<ol I ~¥ uitll 

I·' ~~UTJJ(lotul '\1111o:: - 'it-i.1P f>1J1~yl l ~~ U.l>tl 

rs C'o1npC1ucri1 \\'Ill: 1ci:oteo1n toi~cd~~d ro oo 9.Al 
I • Con1poncr1i ,..,ihC' .. lettm~ul1 Oll (J 11 

11 t'.oin1woim1 w'11e 'ldH~miBI 1.41 .S.!H 

I~ PIWCll wr<C lla"ared md~ I l/j S•IS 

M1.,,horl t 11•7~) dct<rmlntid tbe prc11lu<t ,.....,. ill dltr.mu diul)I pruceu•ng !lh!tnrioa. Acct1rdl1111 "' 

1hl\ smdy I"'"""'dllT.....,1 upc:r.11i0<H ' """., Ai11n wholc mllk ll'c:q>ilunllllll••J"""~"" I> < IJ•;. (Ifnilll: 
Jll'"'h...J, mnlt '""""dll«ng cl'•pomll<m wiJ •l""Y dryin$ In 3 fnctoo"' are hctwa:n 2"• '" I\"~ C:modn 
IQSiCS t.0 Jcaoc:in fbcrond arc S.~uoflhc ..:asc[n m thc-iliw uulk. lossd b~u~ 1:1. 1twtie ur1 uft11~ 111 lhe 
whey(I 1-J.3%). finOll m tl1eW8Bh wa1•qtM-2.7~t). low mo1>wrev•lue (0.2-2J %) ondspillsor mllk ond 
cunl tO ~-1.~J.S#lplru:hlll l19'NJ conduc1cd aSludy 011 mUk losses and emucor conUtuUllllliou ""ultu1g 
rm11' milk..tfln"-e1r\11Us:lung. lu lfut1. ll IJ ooncludod tro111 ll~bulnted milk. losses nnd BOD&ht thalroeo:tt milk 

'"°"'°" "'"'~"PJltuXhtWely O ~ l / m' "'111lllcct cup..l1y, f"r•dlWy f0c1111y wllhdaily ilelive1lc:c ul 201),(jl)Q 
lores-mil\. th&\ll1dlyinOk lossct. in ..-..~hn'&wnohtrnnounl In 41).'50 Hu~ 

Rawai •1xl \/crmu(l985), lktmnlm:J mnl< fal.a1uLSNP l1>1<c:sMa• I 2·1TI11Hlh ricrmd•I• 'm•ll d:iiry 
rll.11tltlu11n.: .t :l-111gt'\-Cll lnfkiiJ mlll JWCnluclf(lli. niund)' II Mil" ~prlon1 <;.:1'41ratio111 ~in1 mil~ h1u1Jlfns 

•  



Posl Harvesl Losses In India 

for .st01.Udard.iz11t1ou and In tuned mtIi-proccu.U1g 1nl.I pctckagir~ Al111 wll l~<!!'ratj,nd SNFdw•lt1&toned 

"'"1t produoliM ,..., 1.311 wnl I.JR~'• ""rcc:lil'Cly, lb.t: IW!ml ~WWII!~ of""100 wllJ.: prot:CMcd lllOlllley 

lochll! •boUI 1 I,OM kj; tl,. l'"'l""''on of fut •nd SNF Iota, t"'ll"<-'lh'<I)' ilmt OC<lumal 11°""h u( !ho~ 

prud111:tf1"' ,i.Mcs......,, (a)l71211o.,.l l7 M"lo, Cbl 1139 :wd s.~~M O.lhnd 7 15'1. <~I 6117 aml 
W.1~ 8"1umm1 l'lfi<1 '"a>111dyun ~miluo.i I"""" ln1ioccv•r<•muonafo1ilkeo1imot<d lhuLafu:r Zllhoun 
Qfopc:raunrs\ •-hulc rn11\ Jo~ m1~ic~h~ngc l.(.lrla..•cfC11Chod 1.3 kg'"" 4' • cffcc~ cv;iponuoranJ 1.S 
kg '"" t ••rr..,. <""Jl=fOf(l)<ith 0(1hc r~ llmg film 1ypes 

f)yur1ch 11nd C'rcnscn (l'.'~). c;n1d1od ~yw. o( reduc1n1 nutk lo.~ on famu Th"" ~nu.dies on 

cxpc:rm-H."DID1 iutdstale flnm 1n Ukr.:tinc1ho"'•ed lllntwhenc:o1J.•1wcn:: 1nl1kcd 1v.•1cc-dady 1nADM..ff, UD~ 
Rand UD1..Sp:trlors..RSpCCllwl_y. 0.&:J%.0.Jti" ft' and O.l2~•(J(lhenullitwras IO.li-'1 r'ortochnoluy,lc11I Ccti:jOM, 

l>UWlly dc<il!!' ll!.ctlll" thll.1rm'<ll.IC~ CIUlt•phrto !'IIDlll\'U of milk from lht cquqnrut111 ol ilia crorl of cdclJ 

W"1'k i1111 cyole. tu f1U111 ~nirie>. tloe;a ledn.,log)Clll i.,._ <1<...-.11mmU.4R "'0.36 •ntl a.is••.. llllll~ 

11>rou£111rn1 Mmlll inc"'4sad fmm $'0111 I O"~•nd 1$''o.l\•hh lhoh1~1!"'l I0""'"°'"1t1nK U, ploteooul•11 

An>ut. R•Jurhl•mlil Join 11\ll\~l. In llitit •wdy in l~Qf n1lll to0UW. l11 • •mlllhlt0Jmulli pnxluCJ 

pl•lll "'!"1'1r<l lhnl .... !Uwl ufl> 111lllinn lh""urniin. p.......oJ ililrin~du: 3 year, 1nl• l 1t...,,~rn.1und rs 

dtid lo""°"" ••pplyw;uo4TKg. and~53 l:J.""~"d~.Avm1<1<IJl11U10TSltt,,c• '""~<ti fn,m IUI,_ 
1u 171~., 11ud 0.5~~ 1u ~.1J4"'•, l'\!ipeci.r\'l!cy, \\ Llh t<iaclipcJ1Jillug uvi;:ndl a\·cra-g_e o( I U61·t uud ~(\..~•i, 

f'O'.'rp~uvdy.They u.bo IJCUfi1cd OUI 1hat1f'trnuRbouutu11C year pentK11ht f•0101')' opcnu.ed BB ;Sfl",. \\i tu 

i()Q! cupatitY iiUul tJu: reuur111 fot to~'Sel \\'Ch:! cUJual 11ppnx1cb 10 swid&.tdt.lll!luu w rlaclc ofn1~htu11cat 
f'bdfi lh:t furpNJcrtiiittg.. 

RllU~ IV90). lu)1liitlidy CJIn:\lucbun ofru.ssi:t Ul dluty u\duiirty.1Ui:nl1ficd Ilic: l'llQJUC 50U:roei Oflos~ 

n <tro.ila&13. Wl'l~I~ nr 'IJTJ1111l molcrinh... •pill• ec1d kok~ inodcqUtih: dmln~t\~ of nlilk fmtn r lluu 

p.-u.a lo...., r•rlo•Ji•v l.-.. I,,.... JlJc to ll!llll)'ll•lll ••1l•dt111• Jllld llcta!:« ....._ t lo "4o 
QAlc:.ut.uc..t1hcJtl'llCC~1nJr: lo~~thr1~ pttiduc.'1c0tnbh11Ullu... 11ndd1r, ouw1n 1hoon1r1 1l(drh,"tl <\ImornU~ 
-.. gh"- ·,101taltm114 -- u1fJ1h1t lbt\.'On\'~ 1J1 Wt« >1itwv.l.ud17.:Cllmllk ...,U'f'tu~ r-"~t1,1111\~oltogh-t:t:" 

'Sli\(IUil ( 1QQ4) nt\'lie\\'L"ll o.:a.11n 111h: value of 111Uli. h1-.\ couit'J b)' ~I 3Hd fl\Hlllh alltu1roe tff\.10~ In 

lndia. f htae t)'pctt armllk lc:r. ·...:1-.in: mkcn Inn~ *'...,iount fDt ~)Vj11l'lttd buffilJuc~ 11'1' ,, drrm ~JlllCO•lfl in 
mill. yocld.< ohruli:h ffilllDllll> hl n:duonnn 10 milk ol1Tpl1t dblll o C<l!l<epnon dl>l•y m hrcOOmgonlmol•. ul) 
fte<tucnon duo1oobonwn1 tn pre@.111n1 :inuQQ.IJ l towcvcr. 1n 1m ns Ofton1l1u\nu11I foJSCS; 1ndige"nuui cow" 
rnuk fi1w fi.Jtli>Wt.s.l lJy 1xiff11l-OC9 and e:1oss·tmxl CX1'\\'S..rcspcc1i\•t.ly. /\• o v. 1tolc.1bc dtsensc cnusa o milk 
loi>t of ilbout 3508 mllUon Uteri: '"'llk:.11 1'1utktut6..So/o ul'wtul tmnual u1ffk ou1pu1 aa11Jle nilUouJll ll!\'('ll 111 

lt'n'f.lJ ct ,.llluc di. 1')90 ptlA.~ lho 1UU11LIJ loss of 111Hk lictc1111l• to ubnvt R' 12...~:lll wlllluu iu rr:nru 1•f 

fotaj!U ••C!h.tJ~ kw, •ml rmm p,., \6,SllQ llUllkm I" p,._ 181.lll mllllo11 lq term> urdt"1\ClUC <""•""'11< 
~Ul'J'h"°CWI. 

Kh.im "'Al t IQ<I~) <Oll<hJCtcJ 1 -iu~y '"' i'OSJ-rn>du!:t.104 lu•..- of mil~ In rural .,...... ul' R.,hlJll. 

dll\111CI fir •l.at)'illUI ~1.i1tc rhc: R":\1111 ... \hUW lh.&1 l~uroulk Wll~ or lhc <lf0a of).(..."" I ··~and 2..Jrt~ •I 
h!-'hohl, <)~I, •<ndm aml lulkut lovcli, l'afl<dn•I~ Thlll 1''"'J'ITT'll' ttglon Jui> fnlrly ~,,.,J 

JlfOtbK'.&14MJ iUld 11 1.:11~ch1-1.i 111 (11'.llffUCT\H~ ~h~u 1h1.: people ft rta.uf!Dbty tJCA:Af4..J 1.11"1 fflOl\I humih3 
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1Ttl11dcd. l11 oll;i:t Im proq>erousan:ti l1:avingl)OOI 111iukct 1nfrastrucfuro. thc n1ilk IUSSC$ at Uarrcrent ;.u.,e:s 

O!Ol<Xpccltdblbebl~ 

Slutkcel 11nJ Khon ( 1999). in ll~cir~tui.l)' on milk pacldllj tiltrl and ntllk hlindlini l.OSSCS 1n 0UlbllfJ8 

Co-up<llllivo mIlkwiloo o:sriiwsn:d tl>at the toUJ.I I~ormilk fill wnlmilk.solldsnot f'nl were 0, 73 %. tolJll""'"°o(mUk Wel'cli.8%. Kocpl11g in vluw, lhc: f11l'Ollll3linn ""11u1eJ (mm ~ lltcrnmn:, h Wll' found wt 
lheU' ttndlngf were not 111 0Qn11-n~ with the ll1~i!nt rt;IWlroh re1.1\1ln-nlcnt1 nr lhc rtlSCIR'hln rcu 
CAl<gtw)l·WiMollllJ ...,.,..wi,. lo.tlJ:plh otlmttllan nl 1ttilk I-with Jt.nJMd crrwwat <''\'ff •l•~Cor 
nuJk luuullil'1g duang production. motket 11o.Jconmm;pr100 I~ 

It I&®"°""" lhM rhc """"""'""' ort°""" for rood ginlna o:x<ced 01hcr <TOJlS and ~lrl0$ anti 
J(udaes h;l\'C b1Xn l'<>11ductcd u1 a mt1R: systcmul11; lllllfllll.-r-Y.·1th pr~~clurlil dc."·elopn.tenruvll,' Cullh. 11\i:s uJ 

CIXPQCn:J IS food g:rn11\1-domlnatc 10 our do.If)' thct. ..\ncnuon 10 8!Udy 1111: 10MCS ID penthJi.blcs O(pltUU 
bng1n.. s.ucli as frull.a and Vqtc1•b1e1. h.Uvc p-i.okcd up ontitc a (hc:s1contribUlwn ofnuJJ11iciually 1mpotton1 
\'ltmiint: o-!'ld lml!eclenten1.s I• beina inttt'Min~ly rdaJi.SC'!tl. Simifrn·ly1 t~ 111.cnuurc OH C!llfmatlott ol' poSt 

luuve11 IMSCt in rmsb:Wle h- prudu<!eJuorncwh111Sca11~ ex.c:opt fur fulL Tbmelsalll!edw ..,... 

Ibol"><t IUU'\'CSI11....,,,ortlteoccmp• ailll camrtlllditleu1 aAlla..l lc:vel; Re..elorch workmi W.ve<le3ll with 
the prnblcut or:.l!J,SCStm~• llCCordini II) l.h~ir11cedtoartd~hwu.lons. Aco1np.ui~uno·nhemult~o(tlu:ir~t.Wy 

""'Y ll()lba lhlr<>n nccoourt Ufdl'-la:hrllq~a(IQ.s m<>=em"'11 >dop1cJ. Tbo lofDtttllllotLl!""i:tlltilll, 
t~uwe\~r, 1111tkrl111~ the jrlJVJl)' O! 1ht: 11tualu:m TI1t:ir c"periC'ltCC f• tt.111-t1 UklUI m ~·i'Olvi:og" w:iJ(cum 

ft.llrniardJtppmnch 1(1 ~smen1orpos1 l'tatve&l IOUC:S. 

•  
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SAMPLING DESIGN OF THE SURVEY 

I 11, 11-~ 11Uy Wa.A u1tdt'J1akim wuh :1u 1u111 u.t tm1vi1lc c~tnn.i.~ 1U luir\ U.I 1.nll ~ hHT\'ot IM---41C"' l\J 
1UO'bc111 i;t'llftl" :1niJcun1modlUc, nl 1h.: ri:o11ln11.tl le\~, Keeping lhi: pr;wtfcial uulh!i 11 111l 1in1l1uhon'" 111 'flew 
Jiid hwotJ~''' Ilic tlchbcti:Uklll \. thn [n~ Ill ('\'(1nLnillh Ul ("'ommHtcc h-lixting, ufAl( Rl)t~n PH r j ,!fl()~). lh.: 

l'nllt1Vi'ln~cr11l111111.w~~MluptNfhr1hcm.,~""'li;>l11i:dt ~rfl\'1N.1 l111rvc,1liJ~--::Jofctups. ~mnttU.lhlo.. 

011,y 1h\!qu•.1 n1u.1HvtfK~t l~1n.1:"1 htMn\\Hllhl be A~\~"tl.-d , 

2. Tt11: U.tn fur"""'"""'"'""''' hnn·.., t<•l>l'> w<'<tlJ ~.<0ll0<1Clt fi1r "'" lull uyclc 11r11., •cW. 1..i 
COl11111(1C.htls:'!. 

J W/tlla the diWJut ll>IM> ~UillJ bu cull<lt!l<J (I) lliroui;J1 Cllljulf'I wllh the ""pumj<1ll>JlnJ uJ..., 

(II) hy l\!:C~1ntJ11~ lJlllilC- ob>.m\lOIV~ th~ t'w'1U ~~ ul 41111 '!'tlU.IJ be •Wc1bly t.:mnb111t:ii IP 

C\ i:ntuAllYJl."POn l'l 1'iitgk: lij::LI~ fn1the ln\" 1n'1tte.h•11~t1nft111 1u11!tli3rm~t 

J. I (0unt'Cfll~ Wld IJ~finlth111.> nn..-0x-. 
IIii-rt '" A_g1lt"1.Idt.'4ll u(varfatl1t" in lhc. CC,JRC.\'Vll an1I Jetin1llOnt. ,,,.hi'\ .1.11"111 ~.d by varlVVl 1-c.rJJL.h 

"'·nfkm.. Thi-\'"' ttfll \UrfH'it11n~ t.lnc:.:- uuu\C'f'UU\ ~t htttVC!.t opcr.aHo,u. 1111: ,\MICiait;;J whit nx,ll ~nilN\ 

hf'lftiJ.'1ll lt111U ~1\l l't11 MnJ h\·~utck rn1J1~i:r: mi.I mulhph: ~h;rnndi. Ute fn\11 l ~'C't1 In Iha: OoW til """"''' 
~111.lif) frmn the p~luccn. t,1 lll t1:C'tlnntrnm ttmkms- Jb_, w cna1·10 C(l111pld. UtiJl'll 11nal In de\t!lcqnT•~ 

a rnctho~tolngy fnr 1h1.· ~c...-sman 11f tr.s.i;c::... 11 f~ lhcm;ifm·. nctcll)!Ql)' to •lnrplhy tht-pmb1tm "'- fhr ti.&, 

fXJS'.'llbli.:uittclui;ve fi:-.u.11)1h ly 111 1hu 1111~1u ! l.ld l.Q,mk ufdi:u1• 1.1oll~c.hQ11 wuJ uuuly"1s 

A d.irinil ion n l l"1s3 l:U,·tu1tt:d hy ,t 1T11111l><r dfrCSli!otrch watkcn.. i~ "rcdudto111n \~C l~ht nf ailhla 

j1fu<luct: .irvallnble: f'i1r 1.umvmption'" IIVtugh adcqrru1c rorpmcncnl P\T'f"flOS~ OTI1I Crn')fQnl cnt ~- (If 

IL'.'{ lil111J1hl.'.llY• Ii doo IKJ' tu.hln..~ t ile n:duchun lll \\ '\!18hf J..uc lo dry111-tt uuc.riliuu~ n1ou.yh dry11111. n1.1y 

tnvo1i.•e 0011qdc:r.01hf1: reducuon 111 'it''C!l!111, !bt."fC' 1.S 110 loss of hlo~ \'llluc tnli.f lhtn:ICM'C tuth n..'<fu\:1100 
shoul~l •)•Hbe:C'tttuuc:J 1;1..; fnn.The<1u•u1111.ia11\'C 1fl:Sli tf en.used by rcducuot1 an ,,·c;1j!J11 due II>fn(llr1f' .\lloh Ati. 

1ncldcncc ofpcs1" 1v1:t.. tnM!Cll. 1nuu.. 1ung.. ond 1>'1rrcr111. rodent$ ~Jl tf 1urds). cantl lllMJ tfuci to phy,.tcu• 
ch-=1tt\C~I clnui_y~ The. present iludy '14llS. d1c:rcfucc. l11n11.cd to 1..11 11~ lhe :&:8-~ttwnl ur"ua.r1llW.l1\'C luSkb. 
(lli!\LOuntlnt:1h1t\itc1ul1I loss tlUI.! 10 tlry1n~ opcnu.10111:.u the in.ucrhll rentlcrl!d u11fil lbtoo1111Jt11pUott• 
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Sampling Design cl lho Sarvey 

the li)li.W~ 'm q1i1tlll)', foodval11C',goodwllt tl f n:putancm. seed vlguut1 de Y.r'C JJJljculJ 1011uunllty •nd 
hence lia\>-cQOt been c.ull_stdcrcd 111 lhc [lres.c'lll .study lfo\VC'\''11'1 wbco q 11nJn11uvcc;teu:r101'lillon lAke& pince 
1ot1.1ch on c.xcen11h111thc food 1niuct'1DJ ~ ccnden:d unfil fe)rcousum.Jrnon and 111.rcjcctcd. J1 would aru.00.111 
14> 11quiu1Uttlll\'C l(fJ.f.. 

fu1ther. ii was: dt.":CiJed to e1111u:.te- lhc ~ liarvcst f(JS8c:J throuJJll f 1> \ctbul c.nquu:y "ml OlliiO b-> 
f2l lk!iu..ll r11.casul'Cn\C."l'llfl lt1 Uic llcht l'raviol.d ~tuJlc:s urrlvcd :1t <i:G.t1m.1tcs h:.11cd tm d1hc1t:H(l\tit')"nulv or 

rq•Ol'lotl Ute acl.imau:l lluod •• c:nqu!Jy bJh! ol»Ol'\·AJ.lou scpatlllCl~. fbc pt<$""' Sltltly !llmol to evo!Ye 

1uiu1btc'fiUl1l.l.dcaJ tfte1lu"Ntology iuenmbincht->tb illtUaw._ibglnaJthrt•u~h cuu~u1rycuululi~ndlhm. 

J.? '!cl~clinn ofCmp.r/Ll>eslo~k Pnulucc. Optmllon~ and Channel> 

Tiw: na.jurcrvps ani.I oon1Hw.li.lhir1\ta. "'~II U)opr:nrtlun~ to be C<U\'4.-rc:d ffU'cw..h.:n1JV~"t1mm11dhywCTt" 

lJcntifoad c:<l llJ:~t1>~Jy ln • meeting ~I J'°'" llluvm Cllarn=J '1lJl "11cnlif... >II<~ thur 'r.ITI <>W fo«J 
t:ulci:turu.-. 't\'l'.l'\l wclt n:pn:~utcd. The c::ro11~1oouunuilittL.. wen~ c:l:l51ufi«f ouo cereal.. puiecs. Qllti:~"· 

lttu~. vcgei.abl"!.o plnnuufun Ct()f11l. 'f!fnoes Hves.-1oct and f\$.hcnei prqiduce and thon 1najn1 c;rops 
cqiunodi!JfS orcaclr Jl>""l' werusclac1ed for lhcsurJy on ~"'bostlornauoouJ producoon. AIWl\tillr:r4<>rnaiot 
aopw~·<1onn0lll11ei- wet~ »..'!loct...'tl tdr tho .!llUd)' ·rue funn op..-m!looi iuid cltwulc1s lil IX': cov~ 1nr dlfflm11 

crops/CJt! llll1Q1iitld°dw:w,gthe81.D'\'tl)'...tltt.W:l.lfi)fC0Vtro.£0ofcacliopn!I ic di t !II'~IO Iti I!Uritol Ju 'LlbJe).j , 

~~ f)p...,.1innf Es:1u1 nrc:c1va11p f"nrp~ "1:fV"f'ftd 
..'-tl. l..haun.vl tJfthi! 1Jpu:athm. 

I. 

1·1 ...-kl"~ "' r...1,.11><11i. 
bunch tram ltCCi' ptn.ui vita 

Ulgpsp. upnlOw.u,t uJ I.be 
t\lhcn Crum 1MJ1f 

01g,g.log I upl'VOCt!J&:-cf plll.b 
lfmo 11111 int.I tt1l leci111n hi 
fctlova ~11flc-1 ploogbing­

Cl.tLll 

ll"'"IJI mll"'"'r 
Coil:tuj;:luw-ol th(. ~1hli.t~' htnl 
1ud 1cmov"'11>rocrau 
Neil c;Q\•mod 

l. Stacking. n1md1111e:lll'lil1 
t111wq1Ptt4l1un qp U> 
1hmhi11Q" floor 

ruddy. Wt>:w. Mam:, U.Jr>, i>nr1th1.,,, 
l'l~OOD pea. Omm p.r:n. J\J\'Ollllll_, nw.::.k 
~(atn, Muahud, Suunowi:c. S•ITT11wC1T, 
Snybctu\. C"ori1,,dt'r-. Chlcltp-.t1. Ort:er1 pc111. 
Sl.lfttllt"llnC,"-iuahmc-•rn 

t •itdtm'°"J. Aftl)IL 6m11nll \lmgn1 

Pap- S.poi., 0Till""' RLl<L ~pco 
Curw.. Ollli"IL 0'>«!11ui1 D.th.:w, rntiW4. 
Chilli, r..au1ifl ow11.1, C.bb!t,gt 

Oofuo, Pa!abi, llrpWal. f UWD>< 

Cll'.QUIUloul 

luliutd fid~ 

MTI<  
f.tt.tat. Po~1Ihy ntC1111  

Pg,g. Mli:dnc fbb... .bit~()' & \;hnn1 lw11~ 

PIMltf). -w'bcin. M11p:4 "Q:i1ra. Stll'J(l111111. 
Plt!.ticm pe:4.., a.mm grant.. RlaU: .1t2·.uu. 
Ch14;Jqlc:a, h-fui11.1rJ. sunnowa; s.rno~. 
Sti>•bam..Cbda'#'"!i<;,,.,,11>1•1 11;.BludP&!f!?d 

http:Chlcltp-.t1
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T•hl• .I.I (Continued! 

~ 
N-. 

Open1ionl 
C'bnncl 

l'.tltnt or cuvn-att~ 
a( tl1t. Oputllon 

~lleking.nuu"' ill 
baa~ct.~ ttonf.ll(lno.uon 
w aori111tii' .,..Jin.a Ul'Cll 

Apple.. Oan:1na1 M:.r•Jll. Pllp.v.ya., S.P<JU!. 
CiT11111:1. Oma, Qu11\~ Asccm1rU., (,.'Ciconui. 
Caahc."• Otliil ClluUilov.·t'f. Cubbage. 
tlnlon, P•thll~. Tari~•. Oteea Pf•· 
T\irmcr1c. Ton1AIO_. Cono~, l'ttJ1sbroo1w 

l\cmovol ofdry""" a-ri 
lea- Sbcl<l•lll- bundluit 

Rcmovol •rJ•~ from 
pnin. bSoc k 111Jkio; 

S<pmouoo Iron• lid. ruu,,.1,. 
buk.u/ UlUUp<l<1.IUOO tlllll:t 

"fjlling m cam. 1111loadlnl: at 
ouUcaiott t.:\."tlkt 

Millt 

Colloctl1M1 ,,f "IP fmm 
CIJtl.. tmmpmtaucm up IO 
.-.iilll£ )'Al~ 

Uol"°'Ung tllo lbh Imm boa1 
al bu1di~ OCDlN 

Nor 1."0\''0"al 

1bmhiuc Sqwistlo" uf l[Jlht fr(JllJtC1'0f 
monwilly CK using tluctha 
and o)f~ttllin nr.!ih'llW mil 
gnsin 

roddy, Whc11, ~i.,... lllll"" SOeiih1un. 
Pipn P"*· Oo~. °"-"'' pm. 91'.d< 
gram, f1.i,1•mn1. "oyhcan. SunOnwcr, 
Satftowct. Ofou11dt1uL Atc<.'11oul., Old 
pcp!"ltt,Comndu 

1-pplc. n1n1ma,. 1..1.JlW., Gn:pcs. (Jtuml, 

Mutgu, P>pa)'il. S<q101A, ChlW, 0"1un. 
CauliCWwcr. Cabb-.;c:~ Poc•m. Gia:u pea. 
Tum>mc:. Tom1ttj\ Mud\l'OOm., Tapi~ 
SOJ!llTl'llno. ~ lobmd, Flsh, Momm: full_ 
m<al POOllQ' """'L Mllk. lllJ!!<cry & 
ltlmnd<ari 

~.COCU&l&JJ 

•• S<>rrlogl 
cradln1 

Sq.t11.l11)u vrnmtai•I nul rir 
fbr lunmn toD.'lUlllr-,Jnn tlue 
t6 Wmn_;tt.. h1j11rlt.s, unripe 
h•1vw. n:n~·•I orfint 
lqcr,~r tllbh•gc leave. 

APJ>l¢. 6ar1•1.... "'1Gl!fitl ~ s~ 
Ornroi dtrul, OiutY•. Coconut,. Cb'i111. 
CuuHno..,...,.-, C•bb•gc. Onion, Poca10, 
Greenpa.'l\umcrio.Touaaco.Mr.a1htooln 

Scp..vation orfll'lcCOnlllnkll.. 

..,..11 n•h 
lnlM d full, M11rinc lhh 

•  
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'lllblt.J. l (C:t111Unu.ed) 

s. 
No~ 

0""""-'1o••' 
Ch•onc.I 

Em111 ortovt1·11~ 
or thv optr•·1foq 

Trinr1uin1 T~ Su.pj1tn::tn.e 

Nu1~lt'r<'n:.,) MIU•• Paddy, \\'heat \t11To U"ff"· 
Sota_Slun:i, Pi~O'.O r-"'a. Ottieft frGm,, 01,ck 
.,,.,.. C'kh:Jr- Munml, S•mn,,....., 
S:sffiowc:r., Soybc:=mi. Caru.ndcr; Grotmduua,. 
DliJdc pqip:r. Cowo<uml. t•••- Eu. 
~fe111.rouHry si111si.. JllUcry 4t IJ1Ju~111ri 

:$. \\'ln1:1uwln1f 
<'lu.nlnc 

C:•U...1100 oflhi...i."'1 
.ma1cl1.lll WlJw\.hltli.llJl IU 

n:o1()vo chaff. doll $ 

l'lddy. WbnJ, M•""' 11:\J,,.. ~eluun, 
PJN,t'Oll pct, Often pmn. illllck lliiJlltl. 
C"tnalcpw. Mujf~ ~unflvwa. 'lilOu\\O', 
$c.t)1bcnt'4 Oorlau~tcr. Ot'Qtnld1111J~ Bluel 
p:prwrr; "TC(lllll" Oiilll,11amc~ 

IJmin@ gbmJnl!!. ( 1.,.trtnW¢.l 

Nol aJ~~1'C'J !\WI'- D.,,.,.., ~IOD.JlO, l'"l»rn.. Sllp011. 
C1f"a.Jlll'I'.. \laut. Owl'tll. CillCt!A'UL, (;.1W""• 

C11111itlowtr. C-a'bhai:c.. f ln1on ro,mn 
1.tpklt.·.i Orem pu... 'tbnalP. ~1U!l~1uom, 
Sug11tefl1.e'~ t11IA11J n~ t.rui... ~s.i ~1nnn• 
ltsh MW, l'DWll'J mca~ J.1ll""l & 
kloan<kan 

t\)11«1•00ot11111U"J'ltll •l"l:r 
<lautillf, 'F"'ilinpfM lh-yiag, 
tiC1tp11~g_111lci dry1uv 

P1w.IJ)'. \Vbrt1n.. Mll.xc, B-.Jnt. Sor5Jtum. 
PiljnMI ,..._ 0..... i;,.,.. llt..I. -
Ctu.;kpca.. M.ucmi. S.un0t!'•ct. So.ffiuwc.r, 
Su>hun. Cori••dct. Gnllu•ln41. Rllld 
l'cpror. Nce1n111. <iocoo1.11, C~dtc•· 
C6tlntm°Cd tUmll"fic..t i1Ull 

t'bli.«11.llt\ utft&11lcrl1il •tlCT 
¥0M IHW¥111ilil1J.(. spcadio~ for 
iltylnJ+ hD1111J1 b.l'tr t.ltflllJ 

COCOULll, ~tmut" tbli 

Tn:ntpon11uuo ft011" f1t1ld 
w \!1111.hlns Wlll. bttm"' 
Q'U.dung. "-1UU r~u&tmgJ 

Sug11~nnc 

N~11 00~ Appl<. a- ""°l:<'. l''l'llY"- S•polll,. 
CjmPQ. t'ul\l4i Oua\"' Cuul1flu't'll<LT,("41hlm!1'f,. 
c}uiut1.. llOl:llto,T1.1pjot;1, 0 1'tQ1 pci:t Tl)111t1tn 
M.,.ru,...,,, lolml 0'11. Wli<. Fl!JI Mcnt. 
Potlhr)' rnc.tl.J•lf~&: kh11111karl 
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'Thble ),l (Cumlnui'lll 

:;. l1St4>Nllltotl r.nut uf o.vt'l'J14tt< 
~h. Ch•nnel urUnt opt·l1tiou 

CA!lcWinn an.a 'N'IM<twtn•I 
clco•uw ru;·wgt mUs&

II'"'''"" ~-...<W 
1111 ..bCI'......,. ~""'"'" 
fiJJ.i.ng iii die blp.'h!L!Ju:t-. 
ocbct l'IJCllcaglng rITT11mal 

P~i11g in Dllft' Hit.LL 
.i1K-lun111 tillcf f1a1~ 

J'~n&<•f~ LUl.O D:tp 
wnef11;1nn1n, 

Applfcallcm nrn:t. l)lt~lllJnlf 
filf tn1u11p1~lktn 

t.:otlcuion Imm hl0<~ 
ni»:l11M \ini .... fi ll~ lh l:Nlp_,.....,i., ..,...,..1 

Ne" odvc-rcJ 

..  lo.l<Jl1111 or1""-~l'll ,,,...ri.1 
tn thrahing rt~ 
t111.u~1r111ilott w Mul.C'•II 
l';ltmc!f. 1u1fn1nhne fur

-..11-11..- ­du:caluns. yanlhLOtCcu 
uwl tt tmt, 1111looilm..... 

nauktt )'im1 

J.UlatliJllt <tfpocked tROICtUfl 
In \untnit/.,wi1111 fl~ 
tncnipoqlllion fn lb)rc or 
ramn, wtkadlo"" ,,,, Ulmlyc. 
Jllln,pt1r1111ion liom t1otdng.l 

j!J'Oll.., pl'"'•''""•wnwu.
ynrd. untoa~hog ;u m1ukcs yard 

J..tlotdlng, vt pw.:kcd milll!ti.111 
in ,b)lltk fMtJ. lfliM'r'(ltllilWI 
to 1ti1rc of fDt lnor, iJfllO(n.b~ 
rut' 1!111tllgC. lrill1!1fK.WUllll\n rnun 
dry1nayjurl '1nre-io nti11kn 
y.111111 m®•hni: llt m_;uLct 7m'1 

I (ltllf.ln~ nf !'O~Dt l,'l')11cci.:J 
11nn hlln'dltfng., tfi1fUfX!nllt'ion 
to fl~ng: 1mlt. unlr1admg 

hddy, wti=, '1iu:.a. 0111,. ~oiuhum, 
Pli;Of'tl I""- 0r=t ....... w.ct gnutl. 
C111:tk.P".i M111c:lAi, S&mtlOWQf C11Ull, 
SJiRlM\ot'I'. ~">)'bc:IA, Corut.ndct, 'ntm:iu\. 
( 1roondnut, ma.,~ ~rrpcr. l\_rc~ul. 

'rurroor~ Apple. Bu.nan1.. f\iwl.M:~ ~¥.. 
S11~ Ortf!Q'. nt'l1D. U11il't1f, Coc.-nnad. 
(Mhc::w, Caullnu-wcr. Ubb:lgo. Otuun. 
PQWdlllfUUCllr.ilftcnpm, ~1111bnicw1 1 . 

~ 

( 'OllC!ll~ 

l1dantt (db 

J.yll'f7 Ii< ~hanJan 

~f1Tk. 1'f11r1nc fi11h. ~·1 c::::it . &lulltY nM:m 

P"'14y. Wh..L M.,.., flajn. S.to'j;bun' 
T'iFfO pN, Green wnm,. Blaclii lfllm. 
Chftl.rea. ."'-i.1ltatd. Sunno~·'#, Sa.OklMt. 
S.iybcon. <Jmundnut. Co11<>1111ocd, Supr­
t:!I~lq;a:y&, l,:hnnd••d, 

Appl<, llauuruL Mttnjll>, P•l"'tl, Sopu1.. 
C'inipo1, Crrrua. Uuav-. C111hf1owcr. 
C'1bb11.~e; l'>nion. 1-'a tnlb. TOJ'l1':1C:1L tlrec11 
""':11.......~lo""1oom 

ll l"'I. pcpp«; OilflL t:cnandtt.l Unm:ro.<. 
.l\nc1u1uL Cocora• 

http:ltllf.ln
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29 SSmpllng O~lgn of Ille Sul'lley 

l\lhl• 3.1 (Cu111in11"') 

S:. Op<ntl1>n/ ••\lt"t <1( ( tl'llltll_gf' 

No. ClwJJid ol 1h~ opcratlon 

Stnngc • I 
rarm.f 
hnusl'h~lrl .....  

1d, S1r:u·•uo1t< 
cmtownf 
ftlr'fhOU M"/ 
"6lit 11itntl:), 

L.ooalmJ tlrmctm•I ofter colltdion 
(fMnt mnuld). mu1,p0n11tiu.1 IO i.4.tn 
rtfrmnnr, \mlt'!aJ.mu t\Yf .aon1p, 
imftllponmtlou fl\fl'D colli'Ctio.n point/ 
#left IU pwn;(l yftd, b~IUJ.ing_.111 
m;ukd y11nl 

l.t1nd1n• ct(1natenai after 
liOftllllI rmrlmJ. tl'llnipan•uon. 
imluodittj ,,l n1atk~ )'Uu1 

t..o..Wng 01 plCkcd nu11c1:1al.  
bmuf'O- WDWW  
fin.I, uo\(llduia  

LoQllru.y; !too1 ooll«tl~111 

pcnot. TmllpOn."1.IOO to  
mni~Cl ya1'df(01U\limcr 

OiJnna a.t:f11ll~, cbo:ln)nli!i.... 
iv-I.Ii~. before sendlftJ to 
marm rw•lenr 
uwn cl.)ltiumptiou 

L't1l1>s.ihf!S. duriflJ.~Ol~ 
land1og rm- funila 1alb 
do!""<I 

llnl1>.JJ~ dunn~""""l:C. 
lorullo& for !Unhtt ul•. 
di•Po"" lln ""Id •U....1 

~Jnll' uuc ;av1ul1bJc. l11 
telci:r:cd dillricW' ~toru.i;.c 
notilur:IO In lhl11 dumncl 

lnlan'I fl'isli 
\iunnc fl'llh 

Pi!idct~.. W11¢~ Main:.. tl:trrn. SOlMhmn. 
l~ma pcL. l¥n:tt1 pn. Bllid g.i:ault 
t"b"'*pca. M11111tn1, S1111Rowtr, Slimowcr. 
~y-. O>ll..W•1. 0-• 01'<.ic 
JWppcr, Arcea.nut, Coco1un, C''"-btw, 
Crut.uwit1ed, Turmeric.. CbllJ_ AppJo. 
Jtcfl.111", MwllA r"r~ $Japo'• o.,~, 
C1tnu.. C111tv11.1 C•nllnll'A'Ct1 ~:11bb:14C. 
()n11:m,J\lll:m),,lnfrioa, l 1rccn J!C!S. ram.to, 
lnl• nd fi1h.1 Milk,. CH, 8",U...C.n"-J~ry 
&khllml-

Mrmnc fl'1h, Muibmom, Mc11n.. "Pnuhry 
-1 

Pl>Jdy,'-Ii....., \i•i"" n.y,._ 'loogiOJn\ l'IPI 
pen, Greco J111m.. 81~1. pn. Chlckpc:o 
Mwlm11. Sunnvwa, Sai&•Tt. Obinn, 
~ybcJ11n, C'orfundcr1 Oroundnu1. OllloCli. 
11ep1:icr;Al":IWIWil,. Cllct.l•W&,. ~.J~ 
&kbandun 

Clnlla, .\p~I., llamlma, I~ C'mm , 
C1Ll&ll00"-'t':1. C11bb11.\("c. PotWu. Onic11 j)di. 
litttiitl4'1 

('1Un1 ~ff'(!(f.,. ~Onpft. M•\l{\l· fJl.11\'A. 
'f11pio...'"'a, Mu~ht0<1m. Su~mmc. nnmcrio, 
1!1111o lnJIUld fisb. Malk.Mnmu: Pl.Ji. Moai, 
l'outuymi:u1 

http:llnl1>.JJ
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u ~l.Q,..1:.C •f 
ft hhl"'-•lr 
f!\\d 

11. Sturaar • t 
rfhlihi:-r ln11I 

11 

Ut1ktidi1111o duriri& M~t. 
l..xi"'* filf lunbtr a.W 
duf)OU! 

!'l\on1p urn doric ''' d11, dumne:• 

l l11lc1n.l•tlf:ouJ~ 

llUOll(tUDnlF..,ruug: 
6n1d11\¥, fur ••kr 

ftC1sdlmc rn-.. 'Ian• 

Un1.,,.1mll' .l1lli1crlal flM 
iq·11r11gc: 4uriJ1IJ "'~~c 

llnlh IUM M\-•IL.hlc! hi lltr 
"'k<:1cd dl•rriol~ •ffl"'JIC. 

1uM don« in 1hu el1.utnt\ 

r~ddy. WllClit, M•i~. Oo1jn1.. Sor;ltu111. 
Pl~"" f'<>. '"""" ~. llld .,..,,
Chkkpca. r.tt11tmt,._ SuulhlWClf Safflower. 
5'1~ C«umln. f"rruuntb11tL. f:tt..W 
popper. N'c<IUlu1.. &...ocouuJ. l."'••ht·'tll. 
C 1lttl'111ft11 1'utmttk. Chill!, l\J1plt 
ll:umna,, ~l1ngt1. l\lpll)'A S:1po~ (jrapc:\.. 
01.t1.1J1,llil1'••· tuuliniP..-m. C•bbAgc-. 
01110p,..l'o1ato.·11111«•. Cinicn rR·1lln111to1 

lnlud li<li. ~..~Winen.i.. ~1.... ~It)'
1ni::uLI01:ggcry-& k)wllh.ui 

")UpTI!Ml' l\tWihmQl'O, \htk 

l..,d.!y, \vi-t, Mab(, Ra)rll. S..,i.wt1, 
P1seoon pea. fl l'l'i.3:M iiJ•m. U11c.k lflm, 
ChickpO&. Milil.UJJ. SunllawJ:t. So)'b<ou. 
('(JO;(lrtdor, f"mx11\drnn. hftick ~·~• 
CocMul. Cftht.."W, T11m1cnic:1 C'lulli, /\pfi~ 
tl.vrtma, \tm,gt1, I~. tl~ f~rapn, 
Chiu.. Gu1\·d. C•vliho""<'t, Cabbii1h!. 
ttt~~"' poutc~ r•~ '"'"" f?C3 Thm~t.... 
tnlwlll IWL llQll. Mmmcfith, ''"''· l'<lul.., 
11u."lf1, Su~~muic.i\iwdm1v1n 'hi-. f~ 
&:: kh•ndtari, 

-;.nirn..r. CM"-<d 

r..Jd~. wi.:.a. ,w..._ o.,,., S"'fllwm, 
r1;_t<UJ ~ ttf\la.I f:"t.:un. lUliEi gs.um., 
Otidl.oe11, ~tu.t1.11t1I, S1.1t1ft1l-.c.t. SCJ'Yhc:ftt) 
(.'nn.md¢r, CiTuundn.11t, 81ulr 'POppa• 
Arttunut, CoconuL C•dle.-.. Chilll Apple. 
011mina, "1.n'1p l~ Onrpit::f. CJtrm. 
OulC\:I, Cahh:.1$,C. Onkiet. l'ou1w. l\pi«:a, 
h91mlio-, J~'f)' A.. ~hllNl!ml , l:.g, \'l.alMC 

1Wa. r\)11hrv u1c:iit.Su111iUftDe. Milk 

~ cau.IUluwl!S', Crm:n na. 
M"'""->. 
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31 Sampling Design of tno SUM>y 

j.J S tmpllng Oeslgn and Sd..:1lon ofnlsiricil 

for setoclioo nr re1.1wmdcnui 10 wltec1I.be daJ:a tnr- asses.~1 or h!lrvt$1 nnd 119.11 hn~t 1Qstes~ 
•lrttnfied 1nut11slS,go mndoJn samplill{l sncthod \\'as used. 'fbc ag10°chmauc ZOllctS were taken u xll'Ua. 
Ut1tnc;tJ ln e:acl:I 5lnllurn ~·etc uakctt as firit ~·. bloc.Id as iCCOnd iltlf!C. vHIHJtj us 1hmS ttO)!:C. Juul 

flim'IC'l"ll RI fitunh alu~ unlb.. Fuurte-en t~l ttf 15 au,m-clin utllt.:: / ('Jne\. ofthe MUlllty WM C!OllAldcrttl rrit 

ielm.Wo or..,prC11<1W11J>..tlli.ll'iciJ tFi11 J.l1 ThcLilne pmniulnu "'ihci•llui.Lroeioo w.u ooLlnclwlml h> 
tl1e JU.t\'t"Y JJ1.1.lw1.,tul tontrlhuHun w l1u.b:1n t.lgl'icuhurai rulH.l1.1&.1i~\ rrmnr.b.ii..rune kqune lo\%\ 

To US1Unatc r'JilhW'\'CSt 1085.Ui accutD.t.el\·u.iliL¢ lllWplc•w:vcy. IL \\'49 oonsidetcd_a~ ro cover 
m!llllmu•nmnnbcrnCuni.. •t lhc r.m1 \lOjjC orqmp\"1!!. Hmee, atulol of 120<li'1ri<llwcrcJcicx:tod fmm 
1-4 .tt;_t0-i:Hmi1tltJ0110. jur>. a l 1he &utaa.I t l i!itrha~ fn a.ch.u.gn>-c:Un~tlc xflnn.ac:lurlh1'tl1c urhand1strioU. 
V.-1.tt.'TO r.:ulll\•JllNU1u. not dnril!) I The allOl;UliJUI ur l20 JhuiC:U. In Ulffcn:nr ll~I c.luuullc Ll.ll~'t ....~ Juttt 

"'"'""II"~ to pmrunlcm ol•,.....cullw•tcd in~20M-~~ unlk:r m•Jurc:mpJ.Th• niunbi:rordi1tritto0 kl 
he ..:Jcctod m cochuam-<limollc "'"'W>» '"J.-.:npropon11m:olcly, mrrndc:dgff101hc...,.,., lnl"ll"f 

lhr dt•tri.:IJ< in <:J!lh uf 1hc UJl">-Cli1m11lc 1t11m Wcr< Ihm o<:l<ot.J lllllihlml) Theo< Jfnrkt> ~•rr 
•llott<d lo d11fcrcn1 mtln:s nl lbc o\ICRr on Pl rr fnr IJAiaoolll."Otinn Th• IJll of 1ll•111ct> 1<:l~<1cd o.nd 
.aikll."i11e:J kt J'tll Ct!ufres ,..dMJ\\'11 l.u tho f ~g.. 3.2 111e 11jn1-<:lhuatw ~JUL"-¥.'i..c lu.1 ofd.tuncu WJ'\'cyc:J 1J 

pr<Wtdild mA1'J'C!l(l1< Ill 

3.4 AllocoUon of Crops/Commodities 

The c:l'Op$'QQmmodnu:~ fur dafTcrc'l11 1gro-<:Hnim1c 1TI11C!J well:' Dllo1tcd 1CCC1rdi~ to lhc nucwty of 
f'rodUtUWJ ofC.N>t'l-'C.On'tmodilies: 111 Jllc tel~ 7AJl10. t-1.AJOf crops ofthe ft$1UO Wert llnt aJlutta.I tu UM:"" 

i!IJ:m-climatk: xona_ 111" miJMidtcd Cf'O'Jftl or Lbc r 111· ocnt~{filllltlf 1n thJl 11 urc><.lln1~11ic 1.t1nel~ i.- hich 
~'\!f"I: 51:l~1cJ fitrlbc: ~ot\'ey Wcn! nddc:J fl\ tltc list.. l1~!JJ}e:r•.cl<.'li.lcdcrori b.avm; ~mn.ller J11U: in tl1.t1 

"""" •'<:re ttdd<d JU tlilt1 lhc oil'oet u! -W-c-couil toclflll!ll'gu:ai f""*"<s awld be rmnirniud ood 
(:r:IUlplr.tc t~"V~lrJll\'cCJ.)Yt'tll&ll ofdw. ttll1nt:ry t.uultl bellhtlliMClThC'dJA.lnbubnn <1FVTOf>" :i111t U11lrid!i 

10dlfle1..11 l'iITc:onnu I•i:lvcnIn 1•blc l.2. 

J.5 S•nipleSl1.rand.Su11111llt1J! Prorcdurc 

:'4.5.1 ~~un1Ut=\.l,1;r 

1111: MV\'C)' ~'&.\ tnntlu~h:J In rural .11c;u. trnuii:Cb-. ~1..,~tr ag.tl'JIC)' godUwn~. cold \lftrnt.-'C' ar.uJ 

1,,_ln~ """"' Th< ..mpk m< ror dnto Ollil<<llon w,.. tla:id°'J ON lht bwoi> ol <lllli>tf""I ""011llny 
imx..iJw.,, Scl"'11all nffmrme1>, ond ""i""'Jcntr ln 1ru11lrc1•lumnclo .,.._, dlmo n•lnll Jlllldimi """piing 
111ctJ:*1 0HI'A111P le slzc h>rcach llpallOOR 111\Jcha:tiucfUfldSUu4.1ltng,pmct:JUf'C...iltt dc::it:n .bcJ hdo'l'o'. 

F•ntt 11pcnitlaru: 1"'" bhJ<:il..- w<r< ..olailcd rmdamly Imm =:h ><tltdcd dl•trtQI. f..., Yill•!l"' ,,..,,... 

tcl""'c:d nmdoml)' fmmCJ1cl1 blook Anmdmnl3111Plcofttn farmers" ••Jniwn (oruieuc:h v1ll!tj;c '"' o1aIO 
«11IC!fJ11on bycnqu~ry fordm• coUcc:uon by ob·.n1.1vu1wn; rwo i11m1crf. from 1hc fistofalrcadr~l«ted 10 
ltlmim or cm:h viUngc ""'"' 1•1<Qt<d rmul01111y, TIJC µmple """ 1nc1U1l number of rc:op<mdcntJI for 
tsun1111Joo oOo!>t for ~ch croj)t(:ounnodey Wld fur each of~faml opens11on:s In the pn:i;ent study ut lhr­
nm11onal lt\·1:.l lm\•chcoJ1.Shown uiAp,pcndix IV. 
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Pos1 Herveal Losaes In India 

lod•l< 
Zone I 
Z-1 
2-S 
z-• 
Z-$ 
Z-1 
z-1 
Zorwl 
ZOMt 
Z-10 
Zone 11 
Z-12 
Zono1J 
Zono .. 
Zone 15 

-~==~··~__..;;;.. ........,. ..... .  
• 

Ai:un: J.t 11tipallul dli1rtbutlu11 or ,\~ru--C1hu111tc: /.t111tJ on dblritt ttuep ot' lmlla 

' 
•i 

nc.wrr J.l IM•lkin uf all M.-Jttlcd db.trkb 



33 Sempllng Oe$1gn nf the Survl!Y 

TMble-3.:: : Lb;t or d itlrlcts 11nd cropJ/conu11ud llfn 11.llou:,d td tlle c:ooperaUng cc.ntru or AICRP 
on l'HT 

~ •""IUH~UI sour. lllt ttfifitil Cropfto1u11uitli~
dlsltlc.'11Sh. Ci:1ttt• 

AmMl1•aiJ1 
Bbaeui.wA,-

~ M1lJ, 
All,llr.b 

1Juar l'ndc~ 

IJl-1thal 

I bdmu, llnv• 
~iccrui1 0\JnO!~ 
H11nuf1N1. 
fct"On:bcul 

fQM;(iod/lvuri. 
\\'eta Ood1t"•l'i 

6. ANflP.AU 
BlrpMlll 

lilri,pln.rv uwul 1~ 
l\nl... 
S:h1mop.. 
'1u1r1du1p 

Ki-llhno, 
...11 ...... 
Ouuiw 

1. OllAT. 
Oh1+h;.mc.•1t 

0...1j:1111:. Soo:oput. 
IJl,,:,>1....1, 
Pbo61bani, t'UIU.1;.k,. 
IA11•11111tg'1pir 

ll.>rpooa. 
0111DW&­
~{l,(JU\1p 

l'odd), ~ ll- PIJlCOn pea.
(.hid.pcit. ll l~k. grtflt., CJt'tal lfl&IU. 

'itauw11, Gtol.indnua.. ~UhOllwc.t 
S<lybc... S:illluwct, C.1'""- nw...... 
(lrn1u1.._ U11IUH. 'S.1pn1a, Y.ip11V-. 
f'11bhngo. Tcitn110, >.1l.111t11001n 
b!\lia_w,1'•rcant 

\'cal. \\lbtai, Paddy, ll:t}J'l.. Pi~a 
pea. ~1&t\laro.i 1'11uiu. 01.ta\a.. 
l'"\IUIo., Green"'*"Si.tg:llt\:1ne 

''""""M~l..u,..,,.,.._ Milk
""'1uucwJ 
l"1Hf4)', S-i:ut1hu111, rfttCOO p~J.. 
Ch.li'1.pca. 61.atl W''"''· Guhc:\I., 
('lfec:n JlfllM. Oruo11i '1mundnut 
Su.,,11µ"'-=t~ l'tsthlA•ue:iJ.. h-W1111~, 
t'ir.ntll Oansna. (lu1v:a, l11p.1ya. 
lOW4lo. lupluai. Uillll, Cocutw.1. 
\""0Ji111nfi::r, !11111\\1111: .Su~n;iu1t, 
tu.Poc1ltt'V~ lnlaotl n..1, 

b.1•1f'l ~oejl1wn, ll"'lr.l.. ,..tllk.. 
Ouron1h111t,, S1J11;l1.,~'Cr, SttillttWc1 
~tango, Gnrrcs. liaava Sop:i•:11 
roplL)'I.. lc11muu. Onfoh. Chilli. 
t...oo\11,Am:omn. 41"""' filll> 

l'•JtJ). Sot1lumt. 1''1'J~on pcti.
01c1;p... u1..1. ,.,..... r·.,h.-. • 
Orc:<t.11 gnim~ (jrUU1P.dnut, OtJIOA. 
~n-l\,1v.-<T. t".ocumal. Ccdu11l>et:d. 
f\•a.uglJ, CiJru~ T~Wllll.u. Ouavil. 
h1">'"· lmn•111. 1wr1- Chlll1, 
Coriorntcr. Tunncric:~ Suprciinv. 
E>J, l~ll~lly mw.Jaland fl.ti 

Pa.dd) . Ct11ck,11~a. Rl11ck. arum. 
ftn1nn. (f-rcc:n gr-Arn Ohu111d:nut 
B•t1.1ua. CfuUt. rumiwc. '\.rcdt1wt. 
C111ts&•w. h1Jmwl fiilh 

c;.,.. 1•...,.y>. C..lano.v, ~how:. 
l•pJnta, Gto:n ftbl. ~Vlf.lltl!Jtnt;. 
Meal. [gg, Poultry""'"'- JnJl!l"ay & 
lh111:Hl~t1 

http:Orc:<t.11


Post Harvllsl Losses in India 

T1b1c 3.l cc-·nnri11ntd} 

;,, ..... 
• C"fJ\F ffiU>Nil 

I~ 

II 

ll. 

ll C'.OSllAI" 
lhur 

I• 

K/\U,ARS. 
Jitip1.~r 

Lil CA.lRI. 
ludllµu1 

17 

il\U, 
.JUttAflllh 

I~ 

lU. 

IT""'11~•bod 
ll.:11.u. Jlud..., 
Nt:1:1 tn1C1~ 

l'omll NIKlu TIUn.1~11.lllJJ 

i~11ul ~ad11 

A1J<1nptb. l'mlJljlll>tb 
n.1lr.1ntpur \'11t1~MMl. 
Ambodl=mKQPr 
-Soobhiu!Q 

l'•tchi.hW.. Hf..,.. 
flod. """"'· kob113l< 

RJJlnd. St14dol 
f-,w~hnr. C'ln~. 
f..hJLUUlll. Khallda'\\a 

~•mlill, Chew 

Nn1i'Mln. ~n~~Jlh 
ttn1nla1t.. l.lllhlmpur 

Mct:wuwa. .l\fl~dll.. 
V•lllllJ. t'mb11fi11•r. 
N1!/UI\. l\n&11cli 

\\'hon.1. Mitlt'O, So114hu1n, L"ltkkpc.n., 
l!lacl. JIOlm. MUlllllnl, ',oybcwi. 
Bu:nann..Ca.i1u1det 

f.Qrghwn. IJuJllfit0m."ft iµ1un..fL1.lUJf!.Clt 
Botutill. Ot1tpct. "t1,1pioc:e.. <ituUlldt11ft. 
Cmrnmccd. \11lduXK1m. Cimnonc, 
C0t.'Otlllt. SuplCJLIU:. Pooltq mt!!iL 
Mian-nc: li•h1 ~fed 

Si:qhurn. U41T1' Omm p:1nn. Moog,i., 
Sli.nll)t. 0 1u.Po-. ThpM>a.Q(OCIDJllUI, 
t't,J,ttonllO:.'!ll ~1uWU1.1ftt.. rvmtc11t. 
('n-,:cmu1, Sug.llf'Cam', rtiu)~ mcllf. 
M:.tlnc:liU..,. MC!lll 

\Vb.cat. Ptltkty. Uajt11. 11l,caou pa. 
"4flllfW, M'.U1u1t1f~ O&&Ava. VoUllOt 
Cil"l!!en ('IC&.SU1tft!'Cll1U• 

Sucghtnn, Chu:~ Cot1<.1u,i;oc:d. 
C•bt;•~ C:1u1lllltw111t< $utprt11nc. 
Mfl~ 

Wh~~u. Maim, Sor,.bl1111~ &nln11 
MUllUU.i. l'h1~. ttl""I. Ill'"'" 
Soyhcau.<:unawlu 

M•..._ n.,,.._ 1.,,lck,..... ).tuu...,, 
SO.ybean.<;ou:nmaJ.,Catinndcf 

t.i.i..., a-;... n.lck- M•MOnl. 
Soybcan.Cottoo ...d.C.vlandc 

C1tru.., t~"111inuw"r \"'1111~<1 11~. 
C.~, J1ap~v• T1tp\l)(L. f'tf't'Ot 
J1CI. t>)Cll, ll!l8o pomJ..,,_ 

\\lbmot. ll"1m. P<s•oo P"L Dhdt 
p m. Qn>un1hw11 "4111\ard, P1&nay.. 
Cotto1tt1c:tt1 M.:in.p. 01u1111.1. Si1(1DCQ. 
PObil{•.On1C1n.Ca.alitt&TW11T, 'foit ill. 

\Vhoo..t~ l•adJ.iy, Bt11eli :nm. 
Mu~t;ini. GUJ\'IJ. P•p:iya. POO!fO. 
Tonua111. Cobhaac, r.aullnuw"'• 
tirci:n ~( otllllU!..Ara:amn.Cb1llL 
Marine fuh.. ltttand iJ:1.h 

Bllldl !1<1'r<r. Cooonul A1«..,1ll, 
Tul>iooa.Cit>lbew, \11UiocDol1 

•  
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Thblt .1.1 (t:11nllnu"') 

2~ OBf' llA&T 
l'wntlmgar 

:Ill ltAU, 

"""" 

~~ V'\l'lllfAf. 
i;u1... 

m ~KUAS&T. 
SriMpl 

l I !>AU, 
r~ 

D nTI0. 
Tn,~1.JJn 

l l \ll'L '.\I, 
Ud1lpur 

\111>1 l'r..i..Ja 

lJn.1.mte:b1il 

Rtl.tu.r 

Kamtta\.11 

Clo>.._h 

li1rrr.id11t.I ltra·""h 

Jtimmu..& 
K••ftmir 

"""''• 

K"'11l• 

~,..thm 

Jdl".ntl&.d 
di•lrlc:r• 

Kull,11111.11, 
S.llml. 
s:.11.i1 

lulpn•JPU'\. 
M<dlnir,• t~""'~ 
N'nJlA 

J,l.i.,lltot. M"ll•• 
ffo0l.i:'fl04 

t'h•na.uu,11•"1• 
J\annar f~at) 
Eill~IW. Ua11w 

Nulnll.tL 
f1••1.lw.r­

Ob.abhu.A.. Snriul, 
lh'rhhlm.... 
SnMl.SIJ!;l(ll'. \ '.il•hllll 

BCf_JJillUQ, 
WJ•1tsu 
H~Hitry, 
J)a.IWU.n K,....11.!• 

llil"'!'•t. R•IP'"· 
Ka•·nrdhal, J11.1t1rnr. 
l\JaJpl• 

\-ln:11 1 t 'hambi.+ 
K.innucc.. Stdml.I 

Jwnmu.1. )\ll""11:ma.­
81UlYrlUl1 

\\'a}lllUllJ.
Kottsi.,-,.m 

h\"\k"' 

llmm. l(itj'lmllnd, 
l'U"IJ'ut.Danawlml. 
C"h11u_.t. 

Cmp/ccm:uunl1f1y 

~. Suri.f1Uui, Uittni.. Pl1~·u -pea 
t..111cl.pc11t, abcl Jmtl, t'ittl!tl gmm. 
f.itnlL (trmmdmn. Otum. ~ 
Sl•)bit.1111. s..muwcr. couQJotw:<l 
~fJ11fro• l.le.llfta, Grora,. S.of'Crill 
P"l"'.Yt. Cobb<IJ!c. ·r.....uo, Cub..,, 
'1u\hroo1u..Su111m:11~. l~fY 

WhNt.,. P~ddy, Blttk ptti,. Mrnt.Utd. 
t.aaw1 l'11p•rar l'htarn. ''""''"· 
C•bbop. C."11Dowcr. <Mr11 pclL 
C11illl. °'°""''~ """'"""'- ~~nino 
Uah. lnW.nd 0th 

Wbuut 1tllddy. \1uJr.n fl f 'ir1111 
~11lrryt11mn._lnl1tnd ll•h 

Whrm. P11a!Jy. lla1l'll. ~·J~111 l....._ 
1'1)ta10.. !\tu1t111ti ~llu 1 il"O. (iu:in'.L 
t.:rc:cm pan. s~ 

Cdna, Arr~ 01\'1."St rtA-- \111k, 
M11'h!l"'m 

\t.il-. rj~· ...... (l'fl'rd ¥1'1"'· 
Cluova. Pocntb, 1'\Jm•m. 011i'1n, 
t.:aulirr. t*a,1.;.abbllp.. 1nltlidfi.J. 

Mat,t. l;nt"kotn Bir.Jr• ~ \tllk... 
tiTilpta., tJTO®d:altL Snnflowcr. 
SAffiO"'-ttr, OniClft. Trirnaio. Chill. 

'"""'"''· r.11111...,. rn~ ''"'tt...
P~f=Y'I·c..IC':o101tf\111rlM nih 
~n.i...1 fnmtiio, (}1~ 

<\pnl"' Mc:st 

OllM:k rtfppet. COCI011UI. ANclu1Ut, 

OIVhi."'W, \.i;ttniiif' R1i1h Ti!rlntj, 

UJ.:Jc. popp:r. COC<tlllfl 1U«a1111s,. 

~ ""''"" lhb. '!OpW.:. 
\h1J.ni, Bil;fra. t 'hJ&.'tpca. Muim1t, 
So}t~1111. Cou.011~. QJrl.w11Ja 
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J6 Posl !'larvesl Losses lo India 

S1oraee •1 produurat!,·d..: Snma wnpJc!J n(fua1l."'n(airLakcn f~J.atuc~Uc.;bouw f.arnJ luvel) WQ-etnken 

forU•W C<lllccrnon on"IJ111l"' IO'l:iei w fonn Iovel by°"'!"''>' and obi;e"'11~tl<l 

~'tora~e 111ruarktl level: 1W<l unns·ol each channel ~h "'' v.11otcutc;r1n:.lailcr,. gudn\\'U. nn1J proccssaog 
unn fur each crop.:livc&1uckproducewere;clc~tcd rondom1y !Tom 1hc l I •1 oftl1e resp.1Aflcnis prcp•rtd n nor 
coruph:t~ cnuu1c.nnfon CJI' UH1l! turc::ith Cll-;inrte:I ufCDOJi aclcc.1td d1atrtd. l"ll c11SQ: a pa:ni!:ulat c:hnnncl Wtt.1 

oar 11\1'.llnblc lo 1hn ~lfdm.I di11triC1 lhen nct1rb)i di"rrit-11 were Otlt't\idered lbr dltu.t rollct:tiou by 

CUGuhv/ucw.f ob.clvnll<m 11.,.W.by ""'!UUy.. " '"II"'by obSi!J'VttUUJJ wascollttt<iifrom allt<Jlccu:d 
,.,.,_tau.. The ,..mplc •I>" (1U1h1.1I number IJI "'~"'"'cki1tsl '"' ""1lm•llnn Qr IDD lut each 
cmf1/\\UmmndJty Jtm11.t)!Uml:!C In •1IO'Cn:111 chnnn~I• in Lht: fl~11 l1Ud)I al the n.tltanaJ jeiyet l i.ib: bOl!u 
•hf'WTTmllppc:~ V, 

J.5.l S..rn1illng11n,....iun 

llte- 'tl:loc:ti1>11i or111t.ml"ling u11h11 ' '';:a.ii ilo1t.c: m1 the b11"I' C'll 11mple 1nn4en1 .t.11mp11~ tcd1niquc wlrh''"'' 
<q>lliattttdll lbu::olll• OWJ'l'l<Cnnm1idl1I.. Thc"'mpliogl'f•""~"'" rm """h lo!Kj,..... 0...rib<db•:luw. 

lltl•<Jlnn ~r hi••"' ln th• dhtt'ld: A ll>t or 1111 blow ~f tl1c tfurnot WM l)repan:d 1wu blilc&. wcro 
.clcrud mn1tom1y..;thcqu:a1 p!l'li>hilll)I far -llnuor•Ill~ 
S<ltcdou nhill•g<>: LIM.4'fvill•~.,. 1n 110: '!<lcc:lod bloc!<""" '""paied w1~ fi>o vlll:tj."-'> w""' .cl0;1C11 
romlomly from th<l Im 1n 1<1mc oftho CAS<Swhort-vill•l{Cf W<:fcbla wllhmorclh:m ISOO houreh<tlil>. unc 
t!CQmC-ntOI lho Vlfl8~ WU.:S-<lllUITICral&."fi nfld S.tlecl~OnOf~1¥WU n1ndc rtQUItlut lu1fOOly, 

l>•ltttloo of fan:ncri: Atn:r cn111J1lc10 C1111111C1111Jon of CDCh v1ll•gc, lhc howtholds not rclo1¢ 10 the 
1dcntlfiod cqmroodU!t:SOfthCdl!i1r1Ct \\WOdi.scnrdt:d And f1 h11 ofrormcrs g(l1W111&Of Cxpc.cti:d\0 grow 1hc 
1dcnuficd a:opslco1nn>0J.1ucsin tho cuJTClll $tcn'cy pc:t>od for tbc dJ:ttrlcts wos prcp:;)rc<L~·be (ttrmct11 were 
.iub-1Urt.Uflod Into lwo catogoru:s i.e. th(l.sc.gruwu:~ nM.lro ihunut c:qunt 10 70~oflhc a.cfc::c1cdcommodJll.c:t 
(w:u.rcst lutqmr 111.11111.>er) •Ulll lhlt)le. i_lllWini lt$11 1lu1n 10%. nf41-tlt't"l~d ~on1nuxlllitt. Six flanm:.1i were 

•r~ irom die' ffft .t Ji.1.1.-rundL'llnly.aud l'Clnalnlri~ -'I f:umct"- wm-cl'lWdotnlysclactmJ.i6111 t.hc Steotld.lh.L 
InQJSC 1l1cnumb:rnffo:m1m 1n lit\• flnu lt1u •:it. h!!A Jlu1n 6, .di Ihde (unm.oni \I,; iett ~lcctcd.uu.l rest ut'd.tc 

r"nm:"' \111.:rc:i.clc:&.i\tl.I fnm11hc 'ta.'011d.U..1. 

:oitlfe tfon nf llthf 1•ntl 11lotJ 1111'1 -ctet.!t.Jnn V.'l'IJ JoDCI 1,, nxurd the IO!l.ICC\ tfurrng r~nn ClJ'ClmHOn'I hy 
"®:rv11lum For nold ""'l" (0...,,1... pub""' ~n...11-. lll'l- >U(l:U\""11<. V<gct•bl..), the ... lcctiun urr1111 
w1• <lnnc (or<0oh11roJ> A1101 ofoil tho licld•or ,.loct<d tlnmm forCllllb C11J11 gmwn W1Q prqlorcd, One 
flcld for a pn:rti1.·uhU' crop wa& totlcctctl mndwn}y, Atler~cxhllj thc-fic1d. a plot ofSni:xS-m C lbtpluins> '" 

2to>< 10111 tfnr1illly rt'gl<•11• havlu~<nnww Ill tcrr...., llumln~r was ldcttillkd to .,....11.., IUUCA by llctu.J 
ofn~.itrun 

Forh••llcullurol crop>. 1heotc:h.1nltAdulldlofmmlnmm 12 fnillbcmnng lrccsofP'J'1IC111•raup 1m1 

•ingl< J>i•""' 11( limdl was Hl<n1lfii:J r"' •""""'""" ij( lo''"'•· ~<lltr fluit hc.rin& II~.. "'""' telt<t~J 
nm1lnmty 
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31 Sampling Cosign or the Survey 

mr ft~lJIMd>, ..JJ th< fi'11J1ond• of1hc \'llilsc wm: cumplotel)' mum""11cd ond 1wo Jl'>T"I• .,= 
)(lfl.:~teJ r-11udwnly ru.uu 1.tnJi hllil 

l·or lncgocli lnfornr.nlon on •II th~m1lthand QlCllt tmUTlllls of1hc*"'"'""h<>lli•holdJ m 1btt0h:dcJ 

v'lhtgt' " ·11• n:cordcd. In cnc c>l egg and pouhry birds. all lhc egg ;ind poutuy 1111 111 'n ihe villng;o "~ 
corDplc101ycu11mcr111cdancf1\VQ mu1swere stlc:eicdandotnfy f.or d1uocolIceDon , 

$e:lectlon nfwbnlmlen~ Ahp Q'i 1narkl!l ymdSJ111rouiles at the dtatru:u heodgnantT\\'ll~~ and one 
maJ\df '"'Iii !ielec1ed r:uu1uwly, All lhc wl10\.e&31m 111 && 111urkt1 y.t1rd:ruand1 \l.'CTC emutldXl.red and rwo 
~ bOh!'!L!:tlCN l«H r::ich 001\UnOdh\' y,·~ ielcct«I rt1 11tJomly lfrorn the list. Prioflry '4'M @tV~ U> ihe 

"''l.i&:•IC:sb.lm IH1rw!li11!J n•otelha.o ooccr<q.,!tl.llWllodlt)'. 

Stlrttlnn nr rehillltrt1: A lliri.nl' mnln rcunJ 1nndlbt'I al tfurrict bJ.mcJqn.ortm in.cJudl.rtJ lb.c-tl:'itUI l'rolt w.uJ 
••g<illbfo nw\<1' Wll$ prq>=ll. One1(111rl«1 '""' rwu4>mly ..i...1.,,i .,,I) c:tlUITIOOI~. Tu-u mnllCTli "''"' 
welo:lcJ ~n~lu1ntys•vinspdonty ht 1hcrcuall~ 110\l'HllingmOKt~n cumcrop 

S.i«llon rif prnceulna uni Lr. All•l o(pm<eului:. w1\1> rdllltJ W iJmuiOcd cmpslli,...1oc~ prod"""".. 
prup:uuJ a'nr c:ach JUtrict lle•d~JJJ1a and 1wu ~uut1 '*C:te ~lt!cU:<l.nu"1u1nly (Or e.ich croplootruua)(Llly~ tn 

c;uo the ~;n[will '"'" ""' •ml•blo"' th< ld"'1tllie<l llli1dci., w1li. locokd Illndshh.'urtngJlttrkt 
W\tr'l:tokcn 

111c ""'lf'le Ofim fnumbcr<'rl"l"l'Onikrtn) for"""'"'"°" ono~md1ffCl'C'lll lmn fll'C'1llfan• 01 1hc 
1W1u1wl t.,vd Jw.t been provJJ.cd Ill thi; /\ppcnthx IV !)1n11hu1y. the .Jalnpfc: r.>11.C {nu. Clf rc~PQndcnll;) ror 
cs1uru1111'1"11 o( 101~ 1iunn-g $tnTa(tCI 1n d1itc:ren1chnnnetit 01 the nn11cmn1 tcwcl has been- prnv1dtd m 111c 

Apr<ndi.& V 

"Tilc u\lcnt of1h~ud:y b.ubeen 10 rcproscnt a1much ofp1oduct1on b11aes ofthe selected coulDJod:ni:Cl'I 
ft poss Ihle. I IO'-''C\lt.t. Ibo SllbipUni_ Ila.& bcc:n !ucl1 U1.i.l ht caSl.! oFli:lpotu. the study represontC'tl as hi~h Ma. 

71 ~.otlhc pltlduclinn bll5C. whllo tho t<l1"""C1llJlflUOWUD low4"OJ5';ln.C88llofJ1<1uluy wcat. lhll ..·.a 
rmly owJ11J!JO the llm11od pumbo: uf 1!10 <"1111'0l 'fJ<'(liillizln& I" lh•'1oc.k rl'l"1UOC. Jl., n.n~ for (nod 
,;rain" a!Ui(•llteeds wa1 ll.71("* - "' 01,-i\. The 1ctual cun11nc.J1ty.-wij.e cuv~'l\tteorproducthHt tio1JC at 111« 
eomph:tinn nl'lht..nKly hll>b<en iwa<nlcd mAp11C11dl• VI 
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Po$t Haives1 losse$ 1n India 

4  

DATA COLLECTION PROCEDURE 

tu.Jlcc..1ion t1I t"Oq11i1iw- inrmn1~1fnn fnxu mpnndc111" rn & sys1i:.rn.11k- tt'WUK:t 1!i dH.! mU:&& lrn:po1i.mu 
llllJil r'1r • UQQ:')-,: gf ITT\)' -urvcy- v.vrir ntcn:(nrc. It I• c:i;;,.e:nrlal t(I tk',d11J1 .11J1f"i!lpnilk tl,ltattoornHr<, l'IT 

l<hc<liilcs, to .,,,1....,11c>lly c~lloot all fC<lUISJ!O rl<llll OilfCfl1ttf ,ahcxtnl,.. ~~ dcv<lop<J bu<;cJ uu 
\l.ctn1fl.:J group cb.titUS.<i!O!I wdh i:•pcri1 wcolh:a1 !he ~1n 1hn>ugb al\llllTY uud acruat ®KrYn1ton1. Thi:$: 
ll<!llOdulet V.ttte"\'d1u;ucd In 1l1e ITtlJ bofl.'~ m:aklng l11cm 0\1'1l11bJc 10 •11 r11t ClCOJ:rof Io• dDtil collecuou 
ftotJln\'Ctttlltnl.Uni Yrcn:cn1ph.>~oJ IUcOflcctlhc data rotSUbkqucrJI atnllltr) AtkJ llllftl)'&il. 

~.J D31AC'olketlortby Enqu.In, 

five Wf\'1.iV 'fCbt-d.ul.cl. lhr cull:ootlon of J..ua «JO aSJ.c:Sso.u:ui o( p(:IS~ hart.•ctt IU:Sse5 u[ 

crop""""'"'o.lltlos ·i.y "'~l•lrf' ''"" J'onnul111..i 1Ap!1Clll!..< 111. ScllCJlllc I .,.. 11>1 ""'"Oloil: 
e11111111.T.tli<1n 011h~ sdc•...t vlllilJ:"' •ml kh<'llulo J w•• f<K o:arnpleiea111mo111lloo Ill' •c1"'1"1 morlcl 
dllmni>l~ -du11 llle<.numcmli<m•, lil< r-<r> •nJ ~, tmm mM~<ti~gclumn,;l>""""'"'l«IC\I 

ScJrct.luJ~ 1A \Vu.i ro. J.all.I c;Ullf'L:Clllll (lf Iossa Ul fanu upcr1'111v1n 111 ~tu1.1111j h.11n·\!,,,tJ11g.. w1h;1,1h-0n. 
1hre..'i"hln_g. wn1ngigmd111g,. Wtn00\\1Dt,iclc:i.nln&, ·dry1nf!_, pnt"kaglng. Jrwl tn1n'll~(')lll\ltOn t)nui on 1~ 
lflll llJi ,rlO!agc at fi1rn\1hOoSCbOid fl•vc) \\'Ol.J C-OITCC'rcd lft SC:hcdulc 21), OW. Of losses <.lwlJ11t ClOr.altC 111 

1n1u1c.C!t th11nnult v.•uti.!o11Ck!t4'd ill SChctlulu 4 A br1crdesr:tlpt1011 of'proocdure..u1.d 1.YP"Ofd.ni.1eollC"Ct~I iii 

llncdbcdbdo\..' 

~.I . I C~tn11lrl C! ri1tumrf'11ll11u nfhuulrhbhl1 t1rthr-~c:lectr.d \'lllttJ!t:i 

Eacl1 oflhc sel«l~ \'tlht!!CI wu co.inpl~tCI)' vuuulenubl11t lltc! begftu11tt; oft.uney. ·n1C' infummliuu 
culktU!\I \\'U iJcntHla1lloo JlJJ Ucul.IN ufWU't• c.lwwtlcLAUc•.qatt. tllitrict. Tc.tWL block. WUJlC ut'\!lllu.t.;o 

tllkl J.&:111.lb~ 1.tffarl'lk"f"' inthulln~ ~l~l-;\llUmaJ h~1l~lfnJL~~cornmudhia~t\H.\U04'~fW:UOtl 10be£:'""111.u 

c11nt.Ul)Colrandareatnhl1:.1 t'tOtr. 1 lk' .elwlbtnuf rannmw1Hiilllnt"~\fl lhe bit\.l\.t.rlheH J11f1is1n111i1rn~ 

4.U l ..ct~•es.durf11~ lan11,111ttra1tu11' b' • fnflulr) 

h ~\_Cf• IJ~ d!li& 1:Vl1cc:Wd b) O\qU.b) fm J~ \IUtittr h:in•a;lillg AllJ ~)lhU Of!Ct'lltiV.lt( rrrot "' 

"'°'Olt"'· lbr tkal• w1•-. ct1llr.c1al :II the t1t11.e "11 har\•ei.t ut " .. llhin one wtNk 111ter hN \'Ciit. C\ubtcttiwnt \ f\11'1 

"-Cf'CI nUkk: tu nxnrd It.it iut-... In othl'f ormatkln" ll'l1h.:cw.,.t of fnsit.i1 11l.unt.1H~n c:mp' lllQ:I~ (mh. CQt :srul 

p1ultT)' meat. t1;af'"Cftint;rpn1JU1:T100 i,.ll<mC "' nln1h:ru 1tm1.:$.. f lcc~i.:. tlw l'ictA! 1me!Jtlguton"u11cJ''ay 
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39 O~ta Collection Proc;iiduru 

lune: tITT4J u1 the end Qr upt..•tuhun nr 'vdhin 7 dn)"I trom co111pluhon ofopcna.Utn1 ~ dnta tor upt:r.Al11111. 

method QI opc:mtm11-. «jUIPTf'Cm uM.-d. qu1anuty h:ll'ldlcd nnd qunnuty lo~ en: \\"CJ'C recorded..The fhmtcB 

\Ycn:..u1tc.rvIC-\\'cd fut1hc.tr.SSt:U:llM:ntUfLhcquwUttllUVC)OSI IDeach of!he flmn Opi:B!JC.nL 

•.1.J Lo1se11 atproducer1evtt du:rin.estor1e.e 

TI,c d11urt1n tos~esdunng.l rqrngc ut funn:r••lcvcl 't\~l coflcc:tcd ric:t:1odlalty.The oo:iodtcr11y of'd111a 
cul~wn wo• unce- u1 cv.:ry n1onth for a 1~od orcw: )'CIU Prcv1UW1 bitlancc of crop.. addlnon duri111i 
enquiry period. wfrhdmwal. totnl qu.11ntJty storad., li&dur~ Lite enquiry period.. and c1uJiti of1051' ~·f!n.! 

IOCUtdod.. Jn Clk of tlultt, \'eQ.CU.blet.rmd plllltto.dou u:n:ip., U1W'e- vJs.itt. ~'lthlt1 .J. tuo.w.b \\'ate tJJJUJ.o. ru. 
ahtlllt• Unoe Ill l!mn•n' tlulll>! I• 1151uaJly t- lluw """ mm•tl• Ocsltn ~r11>< .ChcJul< 10.- 1hL• ,,....,,.... 
autmnatlully <h.<clt' 11,. \·alitllcy ur 11anl un llJ< ba•I• ul nut.nu! bALtnl2' In ....., 111 nuy tlllT<renoe.. 
mm:dKm tn th~du.1.A\\~s-poajblcmtlourm:idill' cg;uld be~rdcd. 

-41J·-' C•••nflli!ltt.nHn1..-r•llnn orn1•rkct rtutn11uli 

All ·•<IC(i.<J mnrkd cb:uw.I• <11ch mt ttmndl, !'!tail lllJ!d<t1, P"""'sdug 11nlu etc w•tc om1111l<tt1~ 

...u1""'11t.:d. Nun,. <1(1>1udllollm•ll<rrfm><..,...,lh11 unlui:OOown.1od 111•tldtc.._ cmp-<~mnmdl1y hondkd, 
aud 1;)'1.es uf$fQ1ugo ¥tf\WlW:C8 utcd W\':l'C fOOordcJ. Wbotf:Wi:;1~. 1ctuilL-ni. p.1fJOCSSl.Ojl, uull¥w:Wgudu"""l\ 
wen<'le~N>giuedondt""prq>ored 

.t.t.S lo)mduringJIOragcat rnMrkcC f1:"'t'I 

nu~ pno<Ctlora ""' lorrcooni1ng too IOSS6bycoqtury JuangMmgc :.i rruuh t 1"'1:1 Tire t;cqucu"' 
QfdBm coltcc-110 11 \\'.R$ once ,n ~·cry ll)nnlt) and COOJtnucd rqr OflC yeor. , ype orl(OntgC, QUAl\llry Jl llred. 

wnbdntwll1. •d®1cm. lU!tSet lfunni ,,.,mge. 101:i1 qwwuty tored cuKl atl!Ca o(lc.m.Cfc ~ n:cor:ded. In 

th., c::1t!C or pttX'CS~irtB- unit'\. lt)!t. Wit..\ cooonk.'ti Ull Ut" crnp/~omtt11>1Jhv wa" in •t~ tsnd not proc:cUed.. 
DC!ili!l(lfjobol11lr fill' lhll ~or11111msn11mllyprovltlc.Jll t::h«k fot tbtl v&lWttyofr.ll.tUL lnab.ea!J~ 

\l•b•blcJ iUMJ tt!JtnW.Hon nuru1. ti'Ol.(IH!tl\ vu.lu whhll\ It rn(1n1h WC1C twillc• .tf. ~ ~l\"fl'll# 11nie lht 1hi' 
q11111nodltvbquill! lets.. 

nu• '"'""Y wtt• 1il"'"'"'' fur"'"'')°"·" aorcycle: 011'•II the ..1.,.1oct cro~• •nil ltv..10<~ pN1iw:e. nic 
0<11m••mll"1t c•I vlllay.. .., w•ll .,ol m•li<c:t •h•nn•h began on Orl<lbc10I :W05 The d••• 01tl1CC11ut1 by 
cnqurtym1't ni..cm.111mbeg>ntn D<ccmb•:r2005undwo. oamp101«1 by2a Febro•ry ?007 

4.2 Onlu C11tlecli1m brObscrv111lo11 

l>urvoy ~bi'<lul.. for ""ltecunn or dnm !))' ohsen·n11on °" •ssessmcn• ot IOjS<.S w.,.. devclapod 
tlt1oush 1nronslvtt di.a10tt1>e lD multiple pup tnccu:ngt among all the rtSeQfeh i11\.'esuga1on. o.nd 1ubjcct 
1n1tUcrJ1.pccJaUi1s liom Stu1e Ayn-cullural Universities wutl IC.:AR in1li1utel. Tiie schcdLlll"j: 1hti.1 prcp~u:id 

Jlrul ""o:d tl.irdl11arollco.loro by o\,.cr• llliou.,,, gi••en fnAppcndix IL 

/\110f1~ht'f 18 i.chcdnlcs Wt:ru devell)flietl fiJrd.11n MIJc:clloo. h} obsc.mttkl» Tbde te~ can be 

IOf""l'od Ullo I\•<>"""'!lorl.-. Wlllldy """'<ollcafon ~y ub,;cmitJ.., •• lil1111 v11C'rllfinrut (j!R>upof"'h.Uul• 
nuin~ <, tdhd lZ ~holuto) and Jaui «illa1in1t by ~orv&1foo •turiua ,'.tor..p- Jtt larm amt nuukn 
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40 Post HarvestLosses In India 

chonnd• !J!(Ollp or..tu:dulo b, lOIDl ~ 11ellcdul<$I OO'!oil• ofdlllo collcct1on pJ'OC"dUll'by oMm'llllOll fnt 
llUTcrcnl tebcdulc:.ncg1v1m belO\\. 

'4..1.1 llar'\'blfnttluiSC!i::tl farm h:vdl11 rtrt:a)j :uld cori:11:udt>r 

Dutil collccuon _procQcot~ (01 losse.s dm10.e h:tl"\'"Clling. rlltt!UilHB •nd ctcuJJU1Sf\\11JU'JOWUig or,vt1dlt. 

paddy. 110q:tlu1n, ~lr1. rmil.et 111d t..'Orillndcr wcro !;1tn1l1r. Plu1kuhars. ut the scll"\:U:d field. vttrltry. ti.oil 

ClOOlliJl1m. d.i.uc t11"w...vi11~ ltOJ'\tstiur dittJ.! wc.thod u1' lwl'~ cqWp.mc:w mtni 11~ "''ttd .ttCOJdbl 111 

iC&1C:\t(tnaJiha"°'I fuJncW111y. tmmniil h1tn-"'C1H111i orh11rvatlnt;. \VUh ~rtt "l"IVLOf.Sn11Qm bn--.; IUtt1 \\•n 

«:l<Cl<d .,,J ham:>bxl wnh 1hc mctboJ followed b> tho llmucr IIm c>tcd crop of1ho "'l<Cto:d plot ""'' 
cn1Jc.ctc:rlscpi111Holr "Tho-n; 1hc fuflcp gm1n' nn rhc'Wltc:cccdptQtswcrc a1tlccv:d ;ind wo1.ghcd Qrnumbcrur 
(a\lc'n pm• WOf«>llltte<l Yl<fd O(llJc ..:fc®:d pfo1 ......-mod 10cr lfITCShmg t1Scpm:lll<l)' witb 011101 
p.nu:h.cc uf Ille tanner. In aJjC of con1Wnc hn.rv-=sun!f~ the y ield ol stlc:c:tcd llc:ld 'NM tOOOrdcd niter 

harVC!(t;n.g. Aftc:t mc:ru.nrfnll nctunl am or iho M:loctc:d fir.JCI In Y•hir.11hn.rvr.gtlnJt w;n dona: b} combi.oc 

'""'"'ttt. Illeyi.td rr..mSm ~m rlut WIO\tS1il11•~' ,,,... • 11lutul 5tn Im Wb "'lc-1 In"'" fllll''"""''I 
1h!ld t'hewct&hi n111nbcrortat1cngr.iuu fNm 1hc~1nldm p)at was recorded_ 

PurCSLtrtwdl!Jl U)( l0Udu1•iul! tltre!".hiog;S.htJl1u~ Lile lllir'vesk-'1 m>pol'SlltlC:St" "us lh:rc:J1hOO with lftie ~u.il 

pnwtli>: run.,....i by !fur CWoo:.T.bc:prud=l11111'1mw """'"'dQht!J"'!'""'"'> U..-auuwplc url!ill~·"'"" 
~~\dn!t.\ill:U.Kl~Ulitb~1\m..ltnJUllUDWtil.'t.'l'C ....,#lrllWtlJiud\\'~lfnUt:nbctPfgnt111,w~rtt.:inlal 

Ttt et11nn1.1te the l°"'5C!1 Jurinv Wco.W11~1lnnowu1.M, u .uamrh! ul 10 kj \111clcun uraot.'\..Jltraw rni~1URI 
w1· drny,•n ..uitl &:.loi:uu:d ltl!Jug lite'" mdJt«i Jolh""-·1.~ ht the limns..'1 Cltain 111111 MmYI \i.>c1--e collociet.1 

o<f"'llll•I).A''""t•lt uflWg w-. dnwa l11lktwin11 q11•,lrupl• t<cltnJ~11< fium lhc '""" Gntl"' tt<"'.:rull 
from the 'rr..-w R5111Jlll:'"WrTC'SC'TQT1Utd OTll1 l"'1ffntcd ¥i"Cl@hcd 

4.1.1 Lo-!QoCS •I f11nnJ.t1\'tl tn oU•ttds and J'IUbc:.\ 

In nnlcr to aill\'<'1 !lo: lib> •l•t• hy nc11111l u""'"'•'h'" durinll hme"mii lhr<>hlag •11~ wlnrnwlns 
.tagnnf01htCl«Jf. WJ11t f!Uf~"S fmntarJ.Mlyb~. gf'OOTUtm1t, l11nnnvi1;:r1Afll~"t'r1 oMltlflSlc:lc;i. f\'lgccm flC'il1 

ch1C:.kpa. g~n grnrn 1nJ b111ck gnun.1dilh:n.111 proc:cdtuC" ''-'Ctc. lolll'"·cd 1•orCS11m~11ng f\)$te:1dur1111 

h1trVC'\lill~~ fltr J•u!M:~ 1:11tJ 1w1nlo\A'Cr I plOLttf.SmvSrU \l'IU~lccte..J and ll~!i """'\ Ciilltnt1!ed I')' lhC nu!lhnd 

llillth\-ctl fn1 ~4.-t~J.r. 11 di,c- UK Of !'l'UllnclnUI the ~lci11lt ''' ~U1~Sut lllC)I IA·i:tt UJlflMHc:J thmualt li;llll.I 

JITTl<tl<O otnrl then 11vd• l<fl In 1hc ,oil of ""l•ct<tl pl!11 """'CllllC..1e1J ond "1rls~cJ. Snm of)'tchi• flnm 
1ru-esh1n!i the cn1p ofsckctcd nto1 und pod3:e<11'11<ncd rn.11n the scul ~''C 1J1c pfodllct1ou t1on\Sn1>6u) nfor 

'qialll• •rpu:tl< r~>tor5nuom W.l• ..JccU.'tlwl1cn ~rnttt""'JTP<<J pfOUJW•"lJ'11~ p;<~IUJI icflo0wr pndL 
lltc wclghtfruunbcr 111 191111l11t11!l r-xt"'in ~..oit\I:•' ttcunktl 

ronm..Unb•d'<>>ba1m. 111rt.n""="'mloml; ,..,looodfom1thc"1tcb:Jrtntof.lm•m Numoq 
uf1.1l1t.tuci.i JICJ<h prt:!R."Af 111 OOl;h pl"1lt 11lCJw,1jng 4'1alt1."J\,..J Jihlpu:;. f"tt>J... 1fUtly, \VCTC tounu.-il, l'l l~rl, lfu: 

r11rn"1Crlwr\lericd 1l1i: whofc- Hcld ln4;luchna 1hc :ccl~cio~ plol ~U1'l.u•t When nll h1"'f:1il\.--d Qrt1Jl nr1hc f1cfd 
rc:.'lt'hi:d 1~ ihrt;:\hmp f)nor, ten plnnt V.'Clt"mndtunly eclcth.~nncc ag.a1n p.nur ~tftllnflg th111 1r111: ~loc1cd 

http:combi.oc
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l  r la!1UO<lll"llllW lllI bmnclJ.c. Md llod boon IWVestoo !ram LWWJ <tmu. Nwnberof.WW.,,,J. !l!Jqwislpod<  
u(aaclt_.d.ccttcdftllWl "·W; ((_lJ.nllcd~ 


~ For1uulJowa. plot ol ~m¥~1t1 llUll!tH ot.J.111.1 wetc ..ela."Rdl.t'li don~ ln ntUj,tJUdcrop Nunfbcr of11tt1ls 

t'fnG.UI In ac:h 111.cantf!norl(l l l.JU\·~I WI:> tounlrtl •nd flth\ent'lo-clt tn.1rkctl ·rhm 1111: ramwt ltuvoU.:d the:
I '""I'· A/Wr hom:sHns. lhc w1w flower> wc:rc l•fr<n ~= •Gllln amt mmhcrn nf ...,..i, ah01tcrcd wi:rc 

[ 
I' 

QOlULtcJ 

In .,...,nt QOflall..,cJ, lhotimu.r"';tuJlo\\•d tn pl•~ lhe callvn 1'<>1"',.hh ""tal prndlco. Alb:r !Mt 
p1•kin11-. ~101 of sm...'hn WIUI ,.,1oc1al frmn \\ hkh ID r1:m..were ...1oc1cd 1'11l&lmly. N'111n~.... orbo!IJ 
•ltc-Jd)' rluckttllllld<>pcncJbuO• rcn1Atningun-pJuckcd l''l:l-CC<>11J1"'d fQreocl11>lanL 

lt:1r es.u1nn1Jng. lhC' 1Mi.5 dunng 1brethlng 1nr 1111l4C.Ci s,,t1fQ\VCf awl gmundnµ1, ha:rvC$te\I UQP fl( 

5roxSn1or1n11tlOm r iot WM taken 1tntl lhrt!.chcd v:it111htt 1ncthcicJ fr11ll)wcd by the fflmll.'T: The g,rnin~)O(J 

wuJ •li=•obtui1...J1ilkr tlm,sblug """' wwjiLabcp....,.,ly. A"""1pio oCllOt llt>m ilill" - tlm"tatwJ. 
•1mlfi"'1 flit uuml1<t "'e!plu <ll ""'-'<b l111l"'11r1w -va«<JW!lcJ/ Wolglwtl In CIAO or••11tlower. mU>llUU 
1.1111J so~Unrt.11"11nplcaf1hm: l111111 1lo~lfh:1n'C'\ 1cJqropo(it1uuc ~hi \~'it1:Jr.iwn. thrt!l'tl'bal .lnd-.tn"ttnoJ 
wnh il~rni:thud •J1nl1Mt,1 t:t::rctth 

f'1oll111fillf1i..,_~ dunn; clcaui"F "'in1u'l\Ytng. the "1cihlKk1fuJ;y \''a.Ii thr JUJU&! a\ tl\lll l1,.ll1)'"cd 'tit 
ccttt:.1b lnco1u•11 :M.-~1i l19"nll11rtug 1tu1::1itUnt: audclcmn11J!:_ w1nnol'tnrwm110"1 ~~tun:atet l, 
"1.l.J Ut\.'in"' tlrA\ Incl ln tniluanu pt11.nt1tdun C'nl.P' 

Jn Ow eitlmi.1Uutt ot' 10).sc; J.wiu.g bwvc1llng ofthe tiuiu. the st.lttral t.tca~ ~U! J.uuvt..'i.t~ llilu4 thu 
111iCtlldd.Jblto"'41."ll tiythcJrun1e1. J>tc~1u~.tl1u1 Jlr.ra .-Jt ..c.l~h:dUtt!"" t11rc~d1111il)111T\•e1twd riutu.a.w;u. 
i1Ual)'ted (ord.am.tg~"I tJunn~ hnn<C3tlng_ 111': rn1ll\ R'ltr'!Uilld'llc fhf l1un11m~m10umptlllU \\·~r~U~kohali lo$.~ 

tn lhitio m'i: c..11\a11fll)'I.<; 'kl:'R-4llial0t\1rrli:d.. f1u1titlnuuln~chc li~'f~\lunn~ snading,~lna• \olUlfllt1t( 

IHkg or Sii frutl>o '"" dr.awn IJlld sn1dnl ur -.:~ follj>wln~ 1h• nutth...t of Omnu: llnut11god lntd• dUttng 
th,.opmli<m wcro rooord.1l .lo""'lm.~11>c IOilllmir, lmn<pr'flllllnn md onloodh1g !0>>Ifnm1 IP mvit.11, • 
'°unptcuf lflkn\J1''0nu1nhcr ui S b<1~ (1r p:w~cd 111 tH.tJ«.-.:) \l\,"l.Sdn1,vn altc1 1111f4111i.Jlng 1n lhc~•Markc!l Tlu: 
llllil:un:>gcrl 1nd Si>Olfed (J l &:O('".J Wert' 5eP1.1r~tcd nnl11br°1r W~1gt\i,,tl1UJnbq~ l'OOOf<k!d r(ll ( *.asheYi. 1hc 

~nplc s-1-.i:c t11r ll.Mi11 a1mu.11lon dunn,i; gmd1og.iso·mng :ind &m11~pt1n wos S1c:i! 111dmc1hodol~ •un1l1r 10 
the rrull• VI'IllU5Cd 

...2.4 l .•*'CI•( (aro1 fU\'~· in l'Cgl!t:ahft C!rOJ)!I 

r>1u~ (Ill to~ dun"a h1n11 orx:r.mon• 1n f;Jl5C or i,i;gclublc ~t\>f" '~'~1 c;.ulta:u:1t 111 lq1Llfilh: ~·hcdulca 

IUllo\\•l111i1,tlllfcm1tproccdu1n. For o-hn1:ll.J..111t lo!!C!I tlurht~ harvct.l111g nl'IOl ul'SmxSm Wll-1 \loClC'C'tC'<I Md 

hUNcstr:tl\l.•ltll !lie mcil1od (<1llf.t\\.,_"tJ hy lhc rirn llC!flr)i:et tl1c rn)t(11clion orpltn 

For 0111on. pOCAIO Wit.I IUr1ncric. 1n C:tL'°- ul f1h&1111.1l lu1n•cJ11u,p:~ lhc l clt~O\'l.ir protlooc 1.n the SOU fU lho 

.el\!l.1CtJ r lnl \lilt.' ccilln:l1:d 1tnc1 cumplrtJon uf h1tr.t:1.tinJ In ~'l."'lr: or mi::cJutni(:ftJ h11ne1tfn11- !he 

rrodlk.tk\nof~1,...'(°'-1n rln1..._.• ,o:cnmJt1"t11\la:il 1m.t then 11~111 • r'I~ nf5n'" <m .,.., •li:xLalnnd tb~ W-lt· 
tt\·trrmllo1,:c-rn 1~·.....11 ""'11-. ;t;)llc:t•-lJ.1ll JUii,f Y.~l11h~l 
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Jn chllll aoJ touuuo, the crop \i.Uh;;rveiJtW rmm ktlc!t~ plrit \A 11h u~u11J n1e1hoJ.Tited 1h~hriNm1t'tl 

produce uhckd<d plot v;u ruullyllhl Jar~ Wc1g\U o/w.m..:"1 1•1oduee G"VC lhe !At• oOclea<d 

l'IOC ddnnu b11.rvcwr!A-f«C.lbbJll!-1.a. mu.thn~>rn. aulifluw.:t and¥fet11 pa:a..shct.10$9duriug:fusrvt"St WJll\ nu~ 

a1:t11uu.od+ 

for rap1oca.. 10 rlw114 l:o .. l"UW ('1001.muuut) 111 pl.ate.ofSm>dm 1))(11w.:ru tilktJ1 to~~ lhc lus~ 

dur1ng.h.1uvtil lhu 11.11'1.,q't"Cr produce In 11\ci0d ofLhe ",..,_ofTO setrca~ planlS w.ascollecred. andmkm111 

lo... Tocst1JDDW lho lossdunngcli:omng1grlldmgondiOrttllg, tbcllpC1'llUIHl ""IU<lllyperl'Onnttl for top1llC3 

&s lnn1n11n_Q. &unplc of .SO kit h1p1~ \\'ai drown 1n pl:acc of IO kg ' .SO uutnbcrs:. 11Jm W\!luhl of 
produc.c/p~1.U o(protlut.'occjcttcdduriug o:imw.lu~'\\·ascOOJWcn~.Lu lCJ'S;S11.lldtt.<l:otlled. For 0 1in1nr!11~ I.be 

IonJU111!j!jmJin;l/<MJUJIa11J tnm'JKl1111tloa •1r\'CJ!< labIn,tho ID•~lnOOJOJ;i..of(ruitl ..Ott rnli~WoJ 

4.1.S U.»ttJUrllJ'ttl 1.,.., Illbl.tcl< p•pp.r 

l,'o c:!lt im1dc 1hi:. lll:!ISC1dw:fog; linn~I tifhlnek pqi~ fOUT vinesufblAck peppc:1 14-'Cle.scloctoll J.l.lj OOuc 

for fnJitsl rltannttlun UfPfl\. «Ut.l un1c tncihi.wlof('lgy n,,. dl~ IW-e1tlm1tllon WV Jbltnwtd. To e-.tllMh~ lht; 

lo" 1turf11B ll1rc•hln;:. $ ~II ~r un1hr..hod J!!Udu"" w:tt 1nk011 and ~umhmg w.. d""" wnh th• method 
folb•wrJ hy 111<: farmer R<>l ·•(th< OM:tltutl,,lt>gy w..1imilnr II) th•i folluwt:J ror mals ~"' 10»,lunn~ 

olcon1ngl gm.Jing ••,, "111ms, • smnplc ors kw '""'""' J>Cl!PCr ~·.. lnkx>n and "'"'"al with lhc me<hod 
(ulhrvrcdbyf"nncr. RCilol 1hc n111:lhoduJUUY "A'a;;s1nuh1rfo TfuU.o(CC"1DI~. 

-4.2.b 110'1 harv6tto:sscl tn-mllk 

F<ttm.llnn "' In., in milk""' \'oty dllfi<tth 10 •••:.1rd by nb"""11tlon llt• los> of c•ch ""'cW>• 

UliCliSoCd hy thoRt."Sl:~rch f..na.Jncc:f/l\f,liC;l~1111cso(drc pr~JC'Ct. T11c. 11>1!.J 1n dlf1C!'1Cnto5»eni1wn1J. WS!i bt,tcd M 

lh01r-1,>cttnrmt iL~&eJ.!lmctll andu~r\'a111:trt 

-4.l.7 l..nssH·t1 f11r1n fc\'tfl fn 111g.arrane 

IU tbce.SHmahon ur1hC lossQum1jt htm1C:SlOt-1\lg.'ln,:11.ulC'. II p lOl l)tjmK'm Wt\l.!ielccts:d h ill( lb\1 fM.1n:-=:1 

"'11~ olfi)\\'t,.'lf.J In h.or\'Cli1 lhcrlni wi.lh UJUJ.lt J''.Clcikc.. fbcrtrod.ucC ol'lhe!Llc:ctt"d pl01 W{IJ \'.·Qjghcd IOa,!m the 

pn>du<tion Aller h""""'"'»· the "uhhl•• lell Ind~ <alCCled ~lol 11;\!t~-r•l•d. Wci!lhtofotuhl•l1"1l1d 
11nrlcL,..i "'N=••cpllx.. 111 <clc<!tcdplm~··01bc IU>1 durn~lml'\,,... 

Tc,otlnullc lbc llM• durini;11ta.l~ng (If ftU~:tro:llte. dmc bu11tll1:1io(t.UM.t.ftllnet''i''C1V ru~p11rtd In lht fioht 
\.\'d&,hl ul ~ bundle!! "I\':!~ ra.:urd1:J...Tltm tJ1i: hunt!J~ wc:rc 11.·.a1u1l0rtcl.f to lhc:cnn.~rujJ unl1w11h tht: 

'"""'lJl!lfCUa: fnllawal bythe &nncrond k<pl In lhc t:nL<Mng ynnJ tl1! 1h• fanncrwcn1 fOf cn1>hlng. The 

1>enod ot .W.uJg ¥JIU dh! Ihm: bd\\;ccn v. t':lgluuK bu~ 111 1hc field imJ 111uncd.latc1y bc(o~ccc~l11na and 
1hts durnuunwm recorded 11u: bundlet: \\~re \lrt.1g.bed agn1n hcftirccn1Jhrn;-The t1J.ifemnt..-c 1n lbe wl:l):l,fll 

lfUVti lb>sdunng.~Ullwg.. 

4.1.ft r..ossf1\.0fcgg.•• prod1u:~rltl"d 

D:i.ta 01110!Jiel dJmng collecuon ontl pack.1gmg Qt-ogg• 111 .pouhry f:arm vtlll CA.llJected rn • 11cp-.amu:: 
;icbcdulc lllc v.ndccr waullowcd 10 coRcct :lll lb~egg. blid In lhc 11:\ccitd •l.:d. Tobi nuu11'ctoJ-
OOllL'IJbXI li.n(Id.arn:igtti <r1l.t¥ ~~ ouuut«l ~cprt.1'11.tcJy~ To Ci1im1tJt the lb!oi dutinM,po.iliuhlit.. the workc::t 
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n• .alli'W\~cLl '" rim:L 1.t.iti tvllO!Wd cw csl 01w 4u:d .tnll nun1bcni ot ~ pm'.kt'd ~'ntl U."'1u:.iJ:.tL'tl M.'Cte 

COlUJllni 

4.l..9 t tU.'le&ftf1nrn1at produurlr\!t.I 

111 111\la u1 .,;1ouw ""'°" nf tll<ill <11 ftllM!UC<r le\.!, '"'" hulcllSlr'e •ho~ arnl '"'" •li1ughl<rhu1,,,ce 
IC"ltlllll~I w.n: -eltclcd In a Jl"rlc' Th• 11.lta o" I°""" thmnt1 >lllUj!ltU!r W<t< t11ilt.1cd""" In ""ti¥ 
ftU.'l"ih lbt' Ont ya11t Tn tl.c t&mnlnctht'Im~ '(luring15ftuJ11)1Jcr, lhcttll1_f orsanimahi tlllU~tCl'l:'d rorilltl\ioO-.ly 

"l:l'(I f\.'CIJJJt4.t "H('r 11l1.1u9btcr, W"\i1ghr or f~I, C::U"53 w::a. takcu Thi: p<lf'tt. uf L1irt..311 rt:nwvcd by Iha: 

h~cchL'fwh1ch WCfQoClt l'h for hnmnn oou.au1npc.1 c>n due rodt&mo~et; tnJLuy.~pan~~ \YCre\\•e1gtlcd 

aud"'"''tdcd 
4.-l.1O t,O'-.'CI of1lou11ry tnl!al 11111nufucut"vrt 

The cbt~ on tms 01 nouhry 1nca1 dnnng •h111gh1cc IJJd t-1or1ge 111 JlC)Uhry nlCAI 1n"Oc:fuee,. lt:\'tl wu 
~lf~lcd 1n 11111 schedule lY.'O "'h1uglucrrbouscs 1111d l"'-'O bun:hcrai ihop. where poultry birds wen: 
,111uvhh.'fcd. v.·cro lllkc.11 111 03ch di!tncl ror d11h1 collection. Ihe freqbcnc)' ordal" collcetJou wai onoi: in 

C"'Cl'Y mouth f1..1t nne ~ l'B ~lillll.ft Iha Ir!% tJuri® <1olaughwr. the 11101.bndoJo!t)' " l\!i. tUttUAr tu tlJ.n.i <•f 

"""'' 
T~ ..UlnJll• tlle 1... Wuin~ •._.tho'YI"' urIU!WfC, cnpacll:r"1C uscJ fo<Sturilljl W-.....1 chicn'Tt 

.... R!l!Ot,tl.'d. ftva c:hlckcuit (c:u'Cllltldl WW\". m1liloudy \Clcctdi frruu lbc.- it.lor~ aflll c.hcckd OW' 1hs.:i1 

w ndltt;1n. $flt)\fc:,J f'Urli1Ut(l(lhc Clll'C:t-.i WllS~IUJli1lt:rrd llS Jl,b.1. 

...l.11 . ,,....~,~onn1an1t n~h • I 01'ht'rnlllHIt\rt 

To '""'''tl tJi.. 11......,dutlug cutdl ~I inLuul fi.b., .,01\111 ul billll atlcli flft lluul.J"'11!'•kn ,.~, t«tttJal 

""" " '"'' w. li•h<1111JU1 \II.. "'I.Al Ill IWlrt 11.. Ill.It irw- ""' Ill n... hwnlUJ 001\lilllllpllott) •lkr lhlll llw 
" <t~h'"rw.c:m1.:.i full........i.to:n 

-..1~ 12 I ~~~or11111rinc rntt 111 ll.ln1Ung"~11"' 

Li,tri•o Uurin~cafch ut'mar{u.: fl!lll \'11.1\ n.nl t-r«ntkd Jue 10ratc.tte>\I Jiffi(!Ull)· Es.tunnuon 11n1ru. Wlltr 

._ruc.s•lb:!b"ul IimoJnlon~!cil IJlndlll'.!!""'t.ncAlll:rurtlo•Jln:i"rihh in-..hoAt...d ,...ahlnglb.: 

rotul t\tJl lunikJ., Iha ltu;tl \V(Jj &:hcct;cd lu1 ""Y nliih wn Ill db: b(t,aL Soun: fii;h (uru;ooou1111t4!l!sum.U ti!lL 

<btl!la!l"'I or •Polle<! nrw) remarn md""°""" wow u<Ulllly thrown W01J[h1of1he.e Cuilt h<1ura lhmw1n~ 
illbm w•nnken 

4.J Ilatu ( ·nuectloll throu,"lt Ohicrvatlon In S1or1.g~CUanntl.c 

Siuttpl<.':fl or I00•1.SO pi ot t.-on11nodi1y wero L'lkttt DV!i!t)' rno11111 t ubjcet tu tht: Q\·1tJl1b1llly v.Ith lbi.'.1 

rc;;po.o<kill. A41lllwl I• '"" <loci., <Utt.•umplivlL we w p.!(J<:C><l!d <lOcl<. In °"' p1..1ou. lUUtlllJ rutd 
mnitl11111i: •tClC). *" R!L!onktl (or th~ ct)tfurt°)' tMiuJ.. TI10 wnples ~o P'"··~~c lnto J">ly\ltcut poucha 
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Y.:hll IM jdenHty .:llp:t. Thct!e 1arnpldi \•t'cro tt!!11 to eonccmcll Pl IT krttct fnr runher ar\nl)>$lJ ii11')0n 12Rer 

ettlkcna'them Tur"'°'!>Itsoullrw.!droedlffC1'CIU""""'"''""w"l\'=I r""mai•~ oou11:n~ IIJOO ~"""' 
wdght.usnuhcl'nfuudMUt~J_snuns.otbl htrc-14.it'lJ!darn:t.geali:.rnhuwrul •heir ?1dt;h1. 1,1.~m:.nrdoJ 

~.,J.l l...mK'.t during\.tor11c.e i" different thll.fl1~iG fmtt.~vtgttalJIC'1 • ud pbnt:1lion crup.., 

,\ ."'P"W• Jlcllodul• wu dciiiflned to oollcct tho dlllJt"" '°""' dmlu5 """'I>' ofIiW.., 'e~l'!Jlblti llUtl 
('tl.tnwlon OUltl lH thlY~u .s.:h11nni:h... 111 WtncQf ilH: fntll.tllntl \'&-~CS, Jhe- Wlrllp(l('t'tbtl W.D kss.1lt1n 
onr:mnn1h lrtitll4o!J1anuclt. IR lhUKcllk." t.hc lit!.ldi1t\'tStlp1nt vhJttd 1bc repocidetn al 1br tnn~"rili•fkl.W.l 
&:\ftl bt:(llm ant mlmih "To clrllnlotb: 10-....~ during_ sb:>Ni;,c. the- dau. nbout addlttctn., .W'0111ttmptlan 

quuuWy JJr\)Q0"4.:rJ " '& l'CC()l.'dcd. rlK.'11 UAlltjJIC Ill 10 kg·j(t rUJ1ti.bt:nlJ pW::kJ of pludooc Wlll J.r.w.w11 

(when rospoodcn> nllow<d dra"'m~ ' '"' '"1ll!plo} 1'ho dam:ig..'<l procl11.. ..-~1 ,;eplU1llod ••~ 
\\'Cl.Q.llcd-'COutUcd fot CUsh.c:w. :i !Ulrup1i: ors kg ~V:l'.i dmY..ll (or tou e!IUUlaUOO. Mcttbodofog_v forstunpte 
1u1:i.lysi' ru1nKl11oa 1imilath)tliOStofc.-en:a.li.. Loss dunny ~&ocli!c~·:t:S 111\ll «!$1unl11ad tOrpeppC't"und lnJ)iOC• 

by om""~''" (o.s docidcd iu groupJllocilug) 

... J.3 1.011tt1ofrw:.durln.u 1rans1>nrtu1h111 1111di1ora.l,t~ In different rh1un1•Jj 

In ordat to t.:ollec:t the iliah• on lc.U~ ot'egg& by t>bM!NaUorl during trn.n&portll1lon u.od tto1t11.t~ flt 

y,1holc51!cr l.U1.d NtAilcr h!vclii. modlt of ltoJilpon,_ lotJil dht..tJlcc uf' ~l'Ofl.IUJOO W11J t.i.we ti.J..lwo f'b~ 

'"'"'pu"'11iu» (dll)'1) wctor•<<>rdcd ,,,.,,, •t lllc li1no<>l' unl<>:llitng. S1...X.11esuffillcrnqi.were '"'""'"J 
1nnd1Mnly lhcol 111tmb<nnl cl!l(• 1110kn1 In the i\de:Wl.I nller Hnu ond donllll!"J <gg• ,.,,,.. cc.,.norJ f'111 

ntlmwing '""' durina """'ii'< nvc p:<ekl&.<• "'Olla 111111 ''"'"' ""'"'t<U r.m~rnnly fru1rt th< >ltlrt •nd 
numhcmoof"ll!ll~l"mld,mojjlld,.=rotmtcd 

.C.3.4 Lo'i.ln-• I marktl It\ cil 1tnnag:c-ai1d lruttlopnrtatJon ofinla­nd n1h 

1 he I~ \hn1ng t111 1~l'" at the tune ol un1ttit<llnv 1,t m111kdlpn:k:~lftl unit .and .-totbCt' iat 

m.orkcqrrN••>••ll lmn W<rO rc:a.mkd rn • "•IKl=gm:d J>Cl1«lnl< To R«lrd th• l<m durmg 
I rwli{)OMnlloo, 11..tilm Ilk0 r I 0 kg fiib or CC'lQl)lfCA: 1>ack l\\'h IchC:\JCrwas IJI IU\\·cd't>y rnpondcnI) \\'Ui dnJ""'n 

• 11d ,.c1Jjhal. TI1•n1hc (J1h •Poilocl d11no111ran•port"""'•onocl • 11dwt1ghcd. S11nllar mothoo w11 lollo" r:d 
lorocorU tholog~ during11.'tbrAgc. 

'4.J.S l Ai, l'l Al RlUrlccirl~..·el l (Ofi.C.t.dr)i U)t 1nd ttt.H•JlOrtadun Offlu1d11f! fulJ 

01tu1011111l!Sduring transporcouon. drying 011d''orugi: of mnrlncfish ,.,erewllcc::tcd.The 1nc:1hodology 
for lrt1Npc>rti1Ji1Jn Rml 1-t.ol'l~ W#j dnulnt to thi.I foflOY.'etl ror lnhand £1ah, lo c:stur1111c the loSlt dunu£. 
drrin~ 1hc: ~et11llA of dryit11 melluld ttn1l pnrrlculru:li "''~ cnllcctc<l.. Theo 11 "wrlc of.:'i ~g front lht IJ.sJ.1 

kqil R>rdtytnu,w..dr•wn. Tho•llITTpl< "'"'orntly'<tlJ111d Ill<' IW1 •pull..! Jmi1111 drrln!! w_...,,1•'11 ontl 
weigh al. l""'$d11rlug lhioo1,..,.,lo11 ~ ;1JC,.l11•11w only ... 1tc111horespondon• pcrf"'100d le 

http:c.-en:a.li
http:rc-14.it'lJ!darn:t.geali:.rn


45 Data Collecllol\ Procedure 

11>) Combmc b8(Vcsung ofso.filowcr 

• 

(u) Tmdllmnnl threshing ~fpaddy (dj Tiucslun~ i>f wbcul 

(e) Dl}'in£or wbcal (I) Pw:l<ngiog ofwhc~t 

Figu re 4. 1 Assl';Sllmcnt of losseJ in gral"" 



A6 PoslHarvest Losses Jn lndla 

(Ji] As..~nlt.111 anuss durrn.g (bl Aprlcs cnllect<el nlkr h11rv..ting 
hntvcsbng orbunnnn (by ahservauOBl 

(by ol>"""'°1i011) 

(c) Sonmg nnd gnwjmg of 
•pple• befow pnolrnJ!ln& 

(Q) Stmogc ofbammn by whol"'llllcr 

Flj?u"" 4.l Msessme111 u.f loj•<ll ht fruiu 



47 Dahl Coll&chOl\ Proceduro 

(•) Tnmsporuitioo orb:mana and tomoto lb)Transpomttoo ortOID8to by made:< 
1n lhc 111UT1e truck 

(o) Stnmge nfnnlo11 nt flum luvcl (d) Storngc e1falllon in godown 



Post Harvest LOsses In tnara 

to ILuss llunng collcetlon or 
Egg:i (by '1bservU11on) 

(cl Marine JW1 Ill hu.ulloi: ccnllc 

(b I f.oss n&r gluugbtcnng 
(~y obscrvuloou) 

(d) U..• during dryio11 t>Lolllrino t:i.!lb 
Chy obsotv•h•m > 

Cc} TJ1lllSP<l1Ulllon orli'h (1) R~ll marktli"S or 
10 proc:cs,•lng lndu•ll)' mlimd li>h 



5  

ANALYTICAL TOOLS AND PROCEDURES  

rho da.t;. rTJll~tal lly th-c-PIrr ccnrrc.Y,'C'fl:I :<o10'lllrnrtc11fi'lr funchnni.lrry 1hm11gh Internal COTiil.,.COC) 
clu:c.k~ 11r tht: hnic:- uf datu. c:rury The ~litll!IJ J.iuq '""11 d1ncrcnl ccnlrc~ 'olr·c{C po<,11od 11pprr>pruu.cl)' ror 
t 11nher~naty~t• 

ll;ui. collei;4Cd 1hrough c:oqu,ry werel1nntyscd u!l1ng~tr1a111 1cal1\nnlys15~oftwp~(SASJ where:i• du1n 

I>) obsi:"'nt11>n v.·crc un111~ U'l'mg M1crown l!x.:cl n.uo tor 00011 <elected d1stocc were 01ut1)•sed 
!W;.p.atutc:ly und ihcu the TC1Ult1 wch: poule.1;t b)' UUlji1u1111 approprl.iuc "'l.1l!1tlt1 11 hu!ln.-r ll'\'C:l1' (l.c ft~ 

t:lino1tJc MO~ 11l1t1c1 etc.~ S~nnpfh11,• wefWJ1t1. \~Cmuhttnncfi fo-r tl;)(:h ICCt'lcd OOCOf~ ljl S41DpllQU. Juigo 

unplc:ni.cnWd Wfd.ilal'ollcrboq ut JiJJTlu lt>,•el (i .c. wci.ght,_g_crrf-1t1ntplcnumhc" arrQm\m, vil11~~1!111 aUd 
~Juc:k tollu:ir 1uu.it.I rnunba.:1 l 

,...,, c"UttllHlt\I! ihc fop~ Id .LW~hnl.Allc. 1\1pi; Je\/Cl,- Wt'~yhluw:' Wt:r'"' .a$~l~iJ ~'Ji.cd ...., UW: 

f\1'1,.:Juc:Hon t1( Iii&: ~pecific emf1rct11nmud.Uy ~n ttU lhc L111tf1h: tll1l1rlc&i;, Sil11U11tl)'. f~l h111"c;t lo'bQ \lt lbc­
l"L;atlon>il l.:,·c~ \fi.·ac cli: Utc tr.-.'l;t,. of lho f"t•d.uciitm ot .. JJ>Clllfit.drn.i~t«l ll)' a..-dgntn~ wcr,:;ht.a~ ~ 
tTOjJ..CU11l flMlJll)' in lh..: ugn1-cl11n&1t.1C.Jlll~ei. Til&: fHU'"cJutc. furau1&t)'Nl3i otJa.UI UI "1r;!K'J 1bttl below 

I\ II 11nllltl""1 u<o<l hu!>e foll"""ITJJ"'l•'-'O<mi h•vchcon CXJllamcd '" thoOTld uflhisd111p10r 

S.I l\ru1lysl\Offiulp ufFi.1.rn1011crPlions 

Tlw dn1nObuun«lihougb( nc1111rynndob$f\·;ioon (orcoch d1.-u·1cl W'\."f'O.-nnfyled SCfl;'ltUJJJ1y. 

5.1, I 011lil 4,:olh.-ctrd by cn11uir)' 

total 4uxntlr)! Ii:i.rullcJ of " "'rerp1oommndlt) hlf o pwi-1atilll1 lhrm ffpcnn1ou 11) 1.1 dJ.srrrct w°'" 
~ a " I •.. ,. ,,.obti;i1"""<Ius I It
V - ..... ,. -"--c.-,_-,1 

I •, • ' '.• t- I 111.o, !1 ·' 

lo\AI qu:imrity of thc. crvp•c-<rrmnOdUr 1~1 1n 1h" 11o.lmc ll.1m1 (•p<!Jlllwm 1u u pnfflcrular dhmt"1 1• 

&f\'Coby­

[21 

49 
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50 Post Harval I ones In India 

T'ht IU>•C'•loblatned hytntjUlly I«1hccn>p1commoon) In 1•dl<111<1,.a•..,1nuolCd ••lngfollowilll! 
1"""111" ~ 

t • ~XIOO di 
)  

(·t-'""4&ro(\ an&DC(tllf'i *••Jbu.mcdaa f.llluwl:  

f ) ' 
' 

"tk'TeX, ISrtlc tllCllO tPf 'tlllolhk(qu;urtal)'lur.ndlcd or\IUlmU)' lent) tOf 1•daatJ1(:1.. and ~'I(. ll CRln'Q'.&.c:O( 

q..,tti1ylw!Jlo:d't.ldt r0<b'hl<Jdinr diwict 

!.1.2 Dlll• toUcclHI b-,. l(IUMI Ob!k"rwtku1 

n~ d.tlltlAIC'UI quanlllY 11.aandlccJ f0rM Opustion Of<I ..:ropt00t1Ul'kXllt)' In t1JedU.trkJ.W11 obcaincdai 

H 11o l ,. I-' ' v·. -'- ,.. J ,- - "' ~ , .',,_ -,- ....111 • •• ..... ·! ' .. 1""4 

Si1n11w1y, 011 cr.u1n1ttc ufqwaru11y ft'>SI w~uh1n1nc:d 1a; 

(71 

131 

1 1 
J /_, • 1'>.100 ·'· I +:x/'·(·· J (/,' J'[~ v i'· J ,.. 6: u·) 



51 llnalyilcal Toots.and Procedure$ 

( I ()] 

wl1~rc X* n• variablt Jilt qw111ity h:uullellJ '(ltan1h)' lus& ill1• dhtr.c.'111rul 

. l •. ·.X:=-i;r.. ,\ • .... 
5-_l _1 l'tiol.IJ)i:, tJr d.111t1nh111IHt'd tllmuuJt et111ulry ind ob"rrvatinn 

In 01~cr to e11dmu1c lhc lc.'$!t dw·1ng fbrrn opc:ratio1a nt dl.1J.1rlc.i l~eJ !Or dlifctt..tH cmpUconunodllle~ 

<hccsr.itwud ob.wined.fur t""' (%) lhfllll!ll• tnttulr)' 11llAlob;cr\•lllln11 W<ropoolmlu&l.uilfo.Uowiny wclyhltil 

:..,. "'L·~.·n-.. - ,- ...
I, - , •.. ,, (Ill 

.... tr 

S.1 ... Estlm.uUnn firJo;i!t sstsg.NM"lhnaticznnu lt~t·I 
01:1111 ti;1llrelr-tl thn1u,ah MH11,1lry 

The c.Umata ol' l&.11 or1 crop/conm1odJty In• fnrm oprrutfo11 ul ngro<lin\11tlc wnc lcvcil lhrouKh 

CJl\IWry " ...ob.tw.atdIWll&lhc !bllowiui!<llimlrtOJ'. 

f. I' .l. 
I:, = , • OJI 

r. /'.. 
Data c.oUC!Cted lltn»iuJ!,h ubU!rvatioo 

The cstin11uc u( 10iiS ofii crop/c:on1111od'rty m 1 mrm opcnu1on 111 111UlHllrrnnnc icmo tc:i.·i:l 1lsru1\Yh 
uMcrwhon Willi obunncd II.I folluw. 

(14)  



52 Post Harvest I osses 111 lndla 

f.1•.'f (i:. 1 
f,~ ~-~-~-

(;.'~r  (UI 

1,1,·bcrt\ 

j.  \Wldllnl emir ..r ..nhn;U! o(onquuy/ob>o1V..ii>11 lo lhc I" di.urict or;!' •ll/'>-el111uoJc lOll< ~· 

..,1mo1cd u.iui:~u.11ic.,IHond 9 

t "'  """I'~)ob••ln<d by oull<;<1lnB .iu.. lhmugh cnqulrylC1boervalillrb lrl lh• 1" 11i"""' rilling in ,. 
a~llnunJ•mm: 

ate c11tln1llt..ot Lo,. ( • ,,) •nil lhtir •~u;tlard ctnl" fmm l"'~l<d wuo .,.11<01.:J th"'ugh cn~wry 1111d 

ob.;eivnnOf\otagn>-<Hmanc zone l<vol wtn1obtainod ••mg cstlmatoo slmllono ~,. !lqm>uon• 11 and 1 i 
f'CJPOCOvcly Again, ua.tng produ.cuon d;1111 o.f cropS;'tomo"Kxh11~ n1 11gro~hnwuc zones. wcughu:d 
est11mt.OJJ oftc>a ('l,, 11nd tbo1r 11:1.ndacd crrort 'A'Ct"C-obunocd as abo"-c for omu1nung n11nor111t lc:vcl 1oss 
f%l ond its S1ru1danJ errors.. 

5.2 Esthwtllu11 olLOS! dmingS torngc 91 F11.rtu lcvcl 

oi...;.,..wu.e est!mlU"> or kJSS f%l from I.be dillo aoU<C!ed llllotq!.b onquhy and o"-'·otio.o wao 
oh1alncd..,,...,dyudthenp>0lelllluvughoplimwnpo•Uns 1«hniq'"' 

S.l.I O•flltull«ted lhruugh •nqulry 

TullllqU4illlty o[acrop/coJ.lllllOdlty wilhdmwnbtu!Wr[ctwuobllWl<tlby 

( 16) 

t:.sumntcd 101al qUlllluty loST m thc 1" dmoei wu obtlllDll<lby 

(. = H,± !'Lf F""r(r ~....J 
h, "~· v. -· /,,., ,...l ,.,. 

(1'7) 

'The tos:s (%) 1hrough enqu~ry tn ,-.. d151r101 was ef41mntl!d 1ui: 

l -~~ x1()(1
p 

( I 3J 

Virlonccor T, W11s csilnmtcd m lhcsomcwny"' in £qoonon (4), 

http:oi...;.,..wu


53 AnalyOcal Tool• and Prooeduros 

Lont"'•l 1otdtLtc('4la;t.ed throu~obiervl.uon ml)' k I tpiCRiHrdU 

(~I 
1 (i; ) (i·)' kw 1)' , • _ (i;(ro.)_) ___,, 

(H~ ~ r ({t1- )) [II~~~ (!re;_.))
" ,.. ........ ~ ' " <I '''" ,..,..1 ...  

The C'llUl\IUC of \'i'U1ADCC. (If J, tnurncnu.ar '*" ~ I Of ct;tunator I t2)J o.nd n;. lnWneflll('f pan -IJ or 
d.1rm:11nr (I::!) wu obullncd11.i 

1·"( l x - l \" • ~·. . , 1211 . - l>.(I>. -I):-~ • - .1.) 

"11<n:..X 10 lhc •b<n• «i""llOO 11 lhc •-.noble <I or 7Ti - ofIbo OSUl11"1CS ufto-• '"'11htolll!henqwty 

omd~.i- ....dllc•cdb) lWllll £..tU<lli<>m (tiJimd 112~ 

S.J F.1lim•llu11 or l ,o\l durln~ Siuragt In l\hrl<•ll•g C"h1n11.i, {\\ holr..lu. Rdall<r, 
Godown, and l'tOtC1dng Vnll) 01 Ofsttkr L<• cl 

$.l. t Oat.a colltcl.:tl b) CJu,ult)• 

'I he (;11ifOIUH nr t111i• l't-.) for dllfcrcrn Cffif)lo /cocnrr~.cth.1 t"1 anJ lht•Jr \;Jl\ltrlt!IC. of \olll.Ul1~ for Wt.a 
coltoci~(I thmuchCf14t1UJY ~·troobu, 1nodusmgcqU111ons( t"), t11)nrul c f KJ 

S...,.2 l)aua coll.ttttd b) ac1u.al ub;cn·ar.Wn 

U.1R111<ol l•Nf '>1 fordAllcolk£tod lhmogh>=lll olNrvln,..,,,..,,>bcluncd .. 
. ' J . I:r .

i •. .. ,,,. 100 

(ttJ. ii"-)t ..... ... . ... 

http:ub;cn�ar.Wn
http:tnurncnu.ar


Post Harves1Losses In lndla 

(2.il 

TiictCWillmMCi o r \·1uiliU(l(! i.}(J/ tuilJ TG wctt:ob'lained Inthe s.:nnc WA~ Bi. In E.qt111tlrHl2 I 'D1t1'C:ililJ.UW:3. 

,~(IUl't'-("'1')&hmuJd.im4'nf'}' ouulu~Jtr\alU1n wae.:.omh1n.eci u1,Jni\ F~tUJ1d1¥1Ul11lnruft1l1 

SA t:1tJm1ti111111rTot•I L11o.t urC·rup/ I Jri:>rntk Prndu<e •t N•tlonnlLc• t'l 

loc:ttlm.1tl: d1~ ~ntoil lo->1 It'! fl (Ttlf)rC1.1rtUtuw.lfl). -U JI c~nJlnl I~ km>\\ lhoquunutyu(CT"Op· cCJ11u110Jiry 

Rtttnrlon.'ffilnJ ling m c:ac:b opmrion U"ll11 (lh11JtnCIJ dw_1:t1l:l .ll{.01.;1gi::. S1t11..'l:', ttwl' 1vtaJ 1iroc.luc;c 111hnn.1Jt.oJ 111 
c.chflf1tM,, ti.rm op:r11uoos, rhc IC14.nl '°""'\'If1orup;cornmoduy 1n :i11 larnl npemuon.1 11t taken asandunr:t10 
sun1of1l\$.'4Cfm 1ndh; hlul&t upcroHOQi. 

I IU1.1i'C\'Q1'• IUtiUrm1c lhc tl\~110'\t dtu1n9 111t~ rn dlllCrt!OC m:iri:;airng c.:tiAnoof~. d1n11 ofpc.tccn1 

~n11cin an cuull tn11rkct cfw uu:I w.11.t tcqu.ttOt! n1 obc.un 11111 tnfumuihun. a Schocluil: was Uc\·clUpcd 
IAppcndh 111. T ti.t. pctct.1tl n::~1tioo In crtCh chei1111t:I were oullet..tttl from (L! re1t.pt1ndo1t5 T~ 

n:•potllknti." ct~Haotb ufICJ\Jl lnilluno...i Pn>J•"' Diitttol:l\to '1ttallu~ In rt>c:ut!> ...J.ck,.clopn1cnu 

ur lifl«l11t t:11J!'~1vc,14~~ I"'""'"" ~· well tu all Rclw«ll Ett~lnceit ol AICRI' 1111 I'll I ca11"'' Ilto 
rcs.pu1nl tt111i ftfuwith:d Qi0111i.11" tif f'C'~U t-~t.:1ul11q In ~b ch1.1nn(:I ha•td ""' lhcfr c'iaicmx 11n1J 

)u.lgmc:n~~vol1"h11ltynrprc.0M..t111il, '"" ey n('1Tl"118J>>l1Jlnl •llilooho!<kr> nfchimn... ;11111.-.pmcr>« 
111 11M.t fiuld du11111 tlalil \;..-Ued10 1l , l 'l\c 4J,tu1.1 T\'-C~\·cJ fn1111 lht.'UI w~ '-'.Un11ull:d, >en1111117.i:d nnd a11-nlyJ"_~I 

itlltt dili.clH'dh,,11 U~ CX.trcrnc v1IUCS (~~·ood 1'V~e :t1)(SE) ID obll&JU th~ Q\(!t'.i~t J'ICIC.t.n11 l'l!letltlnn in 

<oclid 11111Dtl Thcestilluill."<l •\JJJ.tc1io£r=C11Utttu:dnnln dll1mmJ cluumci<llJJ!f11C'<lltllid \nlllhte;.l 

" -l_ ""R~." r.... >.: 1<.. ; r.._, H.-t Lr Rt (Nl
1110 

Tuu'1 fOK 111 a cropicon1111odily ~I 11.1uooa11cvci '1>'iS ai:lcuhncd by 11dd"1nlf tbu 1oull loiJ m fut11l 
op..m11lonsauKJ tutul IOS~thm~ lll.)"'.YC iu dTllCnnil cJ11.uu;cJ1. 

http:lll.)"'.YC
http:vol1"h11ltynrprc.0M
http:Qi0111i.11
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55 Analytlcall'ools and Procedures 

11\bld. l f..\fhna1.b tlf l"•runl tlOf:tge of 111.ajnr C'r<ll'' an1l ll\rC.\llltk tu•1-1dute IH tUfft~nJ t hannch 
a111adouuJ lc\d 

s. Crop/ Retained 11) S1urc:d iu ltetal11t'd h)  RctaIIrr Stuttd h1 
l\o;  commodlry farmt.'1' godlJWll• whol("Afer l<Y•l JlTOtomng 

tto.rAt;e u11ll 

Crnln1 (<'•"'•lt., l'ul>.,., Oilieed•J 

J. l'ad<ly )).1 &.~ us l.7 ~o 

'- l\llle•• l7& 11 ~ 11.a 4.9 111 

3. f\hut.e 2H ~1 3~.2 l}.3 
·~· 4. llnJro l9.2 u 166 10.6 9.1 

!. s.-u·;_hum 22.7 ~y ~9 ~ 109 I 7 

6. P1aC011 pc• ~1.1 4.S 9.7 J0.0 13.I 

7, th•et.r.,. lJ.S ~ I )7.2 13.5 17,7 

8. IJhi<:k grun1 S0.8 o.a 11.~ J-2.6 l~.(J 

q. C".tr0t1n gn!JH 331 I) 5 :lll.U Z7.1 9.1 

I () Mu51nr<l 28.9 SA 24.8 8.S JJ.4 

11 Cotttt11:.d!Ctt 8.J 4.2 S6 i 11>.5 W.6 

12 So\•hcsn 12.2 17.6 50.7 9.7 15.3 

ll )1t!OO"\ll S.o ~.u 2~0 s.o S7.4 

J4 S LWDO\\lat L7 2.5 llJ 4:2 6~t3 

IS Crou11dnul ~.4 67 40.2 IU I JJ.6 

l'rult> 

16 A~~le Id ¥.2 Sl.3 213 11.:I 

17 R11u1UJ# 1.1> j ,f) 77 l 14 " O.l 

1g t:11ru> 2.2 I.~ i4.~ 34.1 7.Q 

10 OrnI"'> 0,3 14.I• JJ.7 ..19 7 11.7 

20 (lUAYlll 2Q.2 o. ~ 31 t• 47,6 1.2 

21 Maugo ~4 LO 36 ~ .141 2U 

2l l'lipilYJ J6 04 -14.1 498 20 

13 s..,..... I I ~ (t 41.i 4U< 4.~ 

Vl'l:rlllbru 

l4 C'iilib•go 7,'!. Si 40A 4b. I I I 

25 Cw1Unuwa .s.s 7.6 ~1••0 J~.(, l..J 

~6 Cirocn pcu $.l 0.1 54.4 !7~ lA 
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2.9 

PostH1l1VesLLossesln ln111a 

r.1ble 5.1 (Cnn1lnw.'tll 

s. Crop! l~~Utlntd by Ston'tl In RcUlnt.d h>  lltt.lilillcr StuR"t.1 h1 
No.  tontlnudlt)· r11rn1t:r gudo¥rnt whulrs1tu- ft\.'cl procmlne 

''1Jr1g,r 1111h 

27 ll.O 11.U  81.5 II (IM..-h""'"' ·~-5 
11t 0 1uon ZO.l 18. I 38.0 22.3 1.3 

,y t'vtiatn •l(t S5~ 24..7 78 
30. Ttl1ri:HO 16.3 0.0 30 7 25.1 Ill 

J I f11p1oca 40 00 4~.h 4J7 S.7 

l'l'111u1tiln1 <npJ 1ud 'Iliff!" 

32. Areo11ul 1.0 0.0 70.l 14 .0 14.7 

JJ. lll•d< pc:pp<r ~.? 28$ 187 17.0 J 1.3 

J J C:r<t.bc" 1.9 09 3 1 6 S.R $9.S 

35 i:-110111 1.3 $.~ ~.'l 17.J ~ I 

)11 Coco11111 1.1 11 •I 4IS 14 x 25.2 

37 ComnflCT +7 o.~ bl.4 25.7 7 (• 

;H Su~Ja:an' xo 0,1) 194 SII ~"'7 
39 Turmo1it: 12.0 lJ.O 45.5 9. 1 I 0 ~ 

lJ;··C'itO(~ pYOdilCC 

40 f~ $.;! ~4 ·~l 3' ~ 07 

41 lnluud fi1ih 4.~ Ill 3'1~• ·~) 0 {J. r 
4~ M~111u: (r1f1 II I ts.I 43.7 IS.ft !.S5 

43. ~1~i 1.0 I I 41.l 50.5 0 I 

44 l'mihry mcnl I I 0! Sl~ 4s..:: ny 

4S. Mlllo. Zll.6 00 JQ7 16.4 ll..l 

The dn11t nnnl)7\."<I by "l'11hc1unrn uf 1hc Wol• and ('!n1cc:durc- dogi1bcd 1bo"fc 't\'Crt: rrhi(.Utl)' 
c11111ro1,.d b) on ExPctt> C\Jmmmtt fllprcmlu VllJ coniu1111cd hy l('/\M 1111• "'"' (11l111wcJ bv 
prcs.cht~ittorti' u( U1c Jc:!Utla u l Lh&a 'cud)• l l> Juph offia;.ia flum ICJ\R wW mt.er rdutcJ nnJ1()ttw1t 

or~ i.ut.h ft!I Dc;:p1u11ud 1I orA~rricult\tlt IUlil CoupcTlrtlt>ll rDoAC), FMll {'crrptitutft111 n rlntl!a 

lf('I), l:auwl IM1n:l1<>ll-'l"U (:Qrp•>ruiWU tCIVCJ. N..Uo.,,,J llurtic.ulwn: BuJUd (Nlllll. ~ prwt 10 WI 
rrel4,U.·Olitn bCltCu.r lhr Pnrlln"tc's11.lll)' SwuUug l~m1ni1I« on Agnl'lllturc CfX;(. \ I Hf lnlltn JttJ1iM" .!t}JU 

~IU.t n1~ilng cht; ... 11.tullhl~ 1iu~g1:·,,uunl ,11 1111• .su".t1-.t f»dy. ·h$ finul l!!p\tU Wat- w&hr11i11~ In 
~Mnbor.!0111 lo P'i('A tor l""'""Inml "llJ"llldl l'li-.ritm•""l ol'Putll•m"lf <ii lnoll• (or""111G 1h< don! 

~t1 111~ tr<.U111hc 11on'bti.: ~Jlculcr- Lok"11ht111.1nAuuuilT 1012 ~o hcl1Trt:te4r~h WiJ1lu.·T11 J~ihr;y nukti'l wld 
od)Cf's1,a~ch,lldtni ro1 1ul11tiHOJlMalln1'fcm ncdint 1nlemtfSl100" li)\\,Wtf\Nducu('"VJ f'W'lll hon-~-.t~ 

http:offia;.ia
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Nn1atloni 

E•n1n111:C" u1 c1uano1y hondlcll ror a pamcu1Dt r(lan opcmuon of1hc crop/conm1od11y 111; ­v, Hrmi<1 (ny0111111ry) 

Tuul numh<T"~fMo<k> In I dllirh.1 

b, ' Numborof..,lcct«lbloc~m 1 d1111n01 

r.. 1c>1nt n1unbcrofvdlil,i~ 1n b"~l..-cicdbtuckot1• illKnC!l 

,.. Number otR}ocu:d v1Uag.eJ 1n b• S(la"Wd bloclc 0 11·di~ni.-s (or n rBnnopcra11on 

Tot1l 1u1111bcrr o<Cllnnm growing II lY.JnJc11lA1c=roprcomn1oJ11v 111 v" 11.1lcc1c:d vUt"gc (t(bjj 
..,1a:tcd hi~ Imm i" ill1lnd 

r,.. S umboro1 seltc1•.,l fimncnGJowlng• crqplcammudllymi. • .elcctcJTillogiaofll" oolC'Ctc~ 
hlrKl~ 1111•~l<trfr.i for• f1m1 "I"'""'"" 
Qwu11l1~ lwnill•~ lllf • [;um up0t:ulun uf• c:ro1»'curnnmdhy b) W. I~•t1"'1Jold !wmn In•

'""'  .ocloctcd "ll.lngo (l(h' <elcclC<I block.ofl• dhinlot ll>i-••<lulrv) 

Ei.tunllleo(qun.tll.ity J(lo1.t lor4 fmutorctatluuofat:.rnp· C(lnnooJltyfr~ r JW.r:lttf'b)· t:rutUir)') 

Q\Wlttl)l di <"'f'l"'1mmodJry Ju.U II ; f'Jllllr.UlnrlJom1<>11<nnJou ~y tho r -cioelcd form•r Jn 
v '"'lock<! v1llu~c olll"SOio:<iooblock for i"diitndfby cnquuy\ 

[ b.liJlw1c ufJ'C'fct::DI l~-hy C1l411iry forJ., tli•ltiel 

. 
fuwnlllc of vd.diwceorror=n!us<IN,""'JWfl' lllri" 1.l.blric.F1f.1 

,~ f~. i 1-:...dn,i.tt' Qf\'1ITTIU1CCC'lfquafl1hyJ\'!At (byenq'"I')') (rn·11rtuJ1CflU"lRJn IJ.ieorop lor-i•tfL.ITICi 

P;\Ulmllouf~nrbncenf'lll:uitttyl1.'.'llidltd fbyc114t.ury) 10. an upcratiun h1thecn'f' N~rl• dh1.1nctvh1I 

Y-·• 
I· 1otlm~ t1ri;Cwmllly hantU6Ll tt1. " f'"'" h~ullar uun1 r>pc:tilUun ol tl1 c- cJopfcnnunodlly "' i• 
d I !d rit:l(ltyOh-ki'\·lltlUt 1) 

•
'.,~, 	 Quwrlliv lwwllro Al• p; rtll:uJ.ir llirro orm11io11 of d•• cmp/ eorronndily "'1he r '"''"""" 

(llrmc:tin '¥•1te-IC",C!1l!JJ \'1ll141C-i'\fb• ~lcc:led h1oek flrt• 1ll:nnc:'I. (l>)' ~·ntrQ~) 

f:nlUtUUl!S 1)r<lll.DftUIY fmt fOrl JlCl l'ficul.iarfimn Clilef'UlJOll or1bccrap· COl llll'l{1d 1ly IU t dlltnCl 
Ihy11h><n•tlnnI 

Qu•llln) 1oa1.rpo11lc11l.rfonn opcnal1"'1 oflhecmp• commodlty'by '"" r..k<Ti:d firrmcrin&'.., 
t .-1*1.:.tl\ 1U11is:••fhoi.do:t.:dbliN:l lUl"- lh$1nr;&(h~uP,cn·1uln11 ) 

t :iu 1n111~ ttfrtn:t:m )tJ\"'b')' td•..Cr\llllm lltt 1•dls1ric1L' 
•  

f..a1t1111uc-dJ var1111M·ul rcn:icn1111.,.,hyotra.-nllli11" il'lf&" 1hmkt fl1~~ 
hidrtallk-tJI ,.1u1w~:c- nft1mu11ity llAt {b\. olM:t\'uunn I (urau ttJ'ICf.lltt>u ir1 .t\.'tor ccuumuthtyvl'71 
or1-tlbL01..1 

http:rtll:uJ.ir
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v (f'•l  1!tiill l ll4\~C of v"nnnoc of q_u11n11ty h11ndtc<f fby ~·1.111on) (O[ 11n Of'ti:nll'Pn 01 ;;t rropr 
i:c111111tutli\)' lbrr'di:-.lriCI 

[!• '  Ji1lltttakofiat1nhrntd pcKCnr Im:. in it tilrmo_JM1ldonctr1• d.tittkrt/orc• C.f\lfl•  
•  StiUldord c:rror<$1nmm>oflo..l' • I fn n farm opcrotinnofl' di1111c1 ob10]...,,J by ob•=t><mi'I 

Sll\udtu'\J err:o1 esuawrcuMu~ f.'"911n wfiU:J1luptt1llio11 ori"diit1ni:fubfa.li""'Ibr dlqHll)' 

" : Nmnb..-ofdoh> poin1• ohtmnc<j tbrooub mcihnd ofwuol oi>oorwlron mo portioulnr (lllTTl 
UrtcfTll•Vn (or .u Jl•irtlcuLu '"«>f''eocnmudl1y 1n t•d.Uitria 

n' 'iurnbotof d&lu ponw.obwb.,J tlirrnigh medwdof•nquiry In arllrticubrlimn""""""" fOf 

. 

' l:i fll&tlloalarcrop)cwumOOil)' in t'district  

f!sll nwl'I.!<tl:Slnndutd tiroruf001t1b11*' IM& i % l 1n a ll.tnn opcr:ufon o t'i•dt.tnCJ  

"rtnduollhn orcrop/commo1tity ftrrlhc ~dl<1ricl filllln11In1"~.onc(iu ~Clll2005..06)  

r,  i:.tlnlllJcuf f'Cl'l:<lil '-!by <llijlllt)ll ofllm r:rop/COWll<ldiry Ill •Jlu:morcmllnl> lht the r  
drstric•fallIngm -/' :>gmcllmJ111c to11c 

1!<1ntilutd Jlal.'l:tll1.,..of!lie~'C011wl00liy fnuopcml11J11 fucx~•~filtllluc1tJiY/:(J>ycl<jwJYII~ 
l!.stinuno ofpercent loss {by obscrvtibon) oJ the crop1co1nruodlty In lhc operation tOrtJJc 1• 
d1su1d r11ll1ns1n1/11.woolnn11ht 7..oni: . 
l!$.tfnunetl pc11'C!l• IOJsof1he-cqmmrnU1y In"" opcratton fo<r" Agm..:limaue>.on•(hy ['• tJh~na1ttM1) 


•  S1an1L1nJ crmrelit11n11tc ,-.flO~"Sl~~) rn • turm ~lion tJf1• d.i11nc1 In L•1gnH:.hnu111c-mnc... hy enquiry I •>bs<!n·atlll!l 

fWimliicUft14Lidlml m-ot o.f Cll""JO'""'I fou(•t)Qi• lilrmupcraUort Of1• ~it.watic Ul'QC 
byonquuylobocmtt""' 

Cwnhmer.lcstu11ak.'dpcsecu11ou nf:tcmp'rommocU1y1n tlieCipc(alliJnOr7-• llitf.O-<ltUnaui.:1.onci, . Combined ~.undlard crrorcstumuc ufpcn:cnt 1ou of11 crop;commudity lu a Jimn opcrn1100s, 
far~·a;m<Jhnntic: mnc 

p  l'nxtuot1nn ofo'Oploommodlty fonh<~·mnc tin )ll1•1lOIJ~l6) 

llttimfW:llpc"'°"' li)ll) <iflhc omp rn•n opcmtkm Dl NnnOOAl 1....,1 

Sutndlmlcm>r<>ltlttlltoofpcrcml l0»ofrh.c1t>p In• f<1ttn opcrahonat Nabanlil '"'•) 

fotol IJ11'111ffTY wnbdrnwnl frrnn tho Jt<orc ol i:roplc<mmmdHy from 11Clectod fOTTll<J11 orthc i" 
Jkrrn.~ durlfl!l"'1>1 omqurcy period 

(Ju.11ntlty" 'WlLlntv.."Jl from t11c P.hUXl~ urauplt;Cunmutfity bctwttn pn:"'1011i :mil l" \'lilt IU r 
sclccu:d fnmu:rin ./'1eJC1Ctcd v1lligc ofb• stlcctt'd block of i..cHnrict (byC.t1qu1ry) 



Analytical Tool$ arid Procodures 

r
'• 

F.fituUILLc OfU'.IU.l qUJHUIYl!Xil UfCS:Upl'Ct'J.t1UJwcflly ofiw:&ct.1cd faru~SUfthef tU>.1IOCI dWlllli 
tot•! c:nq••J) J1<nt>tl 

Q\llmllty h~ ,,, c-rop'ocrmmadll) bcfM:QD P~\TIOU, f.11"9 f "''II tor stil(.'('it,J fimncr If)" 

"'l«t•'<l vlll•ll"MI>' ••loc"'4bl1w:~ t•fi"1lblri"(hyaiqull)') 

W<igh~munhch•I L:t0rtcm11m~hty llttt1\a~od 111 lltt .am~e tlmwn al ll,.1l111eul 1' >i•ll w r 
sd.cclll<llwruatb• '•oo)Cl)100 •lll"!!Cofb"•cl«rtad block•fl' Uls:trio lby <lb<e"1lllotU 

",.,.,. \VtiMhtJm.unbctof.anl1f.:w1u.u1.xtuy untl!on:tsn! lit l!w ~n:rpk•~rtt"TI aL!he tlmt' Wt... ,,11dL to 
r'.iclcctcd fturnU1 in\' •c:lcmi:IJvilla:g:calb"' ~lcctcdb.lflCk o(t district (byob~·.11iool 

TO, f'ula l WC'Jg.hVnurubcr ol troplCOlrunudity ui lhc: ftRtTiph: dro:u.-u Ill lhc tllUC' u' f \'Jiil IU r 
:t.o.ltc<cd runni:r1u '•11C1ta.,14·.J vlll11gcufb•1C1.c:ctc:d bto.ck nrt dtf.lJtc:t{hy ub~r,·11.Hc1r\) 

f.s>rmatt ol 'ltm.lml QITT1r ofwdghl'rmmbor of C<OJll~omm<>dll)' 1lm"n•~<-d in itOT\.'$ of 
r11n11a~uf '" di1'ttk:l l h)' ~alfnn' 

lillilnlli.Wu(._U&ndun1crrurfl t ,lOhd Y. elQ.l'lt.>UWnb~"f ,,f(.l'lfl'l1/ C~Jmudity dtl\Wn l'mU\ 11\QJ'C!ll Uf 
funt1c:t') ofI'di!ilri'--1 lbyobscJ'\•Ution) 

\Vclchtituunbet" ul ettrptcomtuotUt) tbttW(!'.'i.i in Il le' SIUl'lflk.o tltu\\'11 ii !he Ume urt" 'lrisit la b" 
!<!;>OOdcm [godowr11wlJ<1l..,1fcr»•er;ulcrr procc:osmg 11n111oli"d1"'""' f\>yot-wuon) 

11 ..  \\1:tgh~m•11ba •fllnlP'<"llDl>Oilll)' """'11)i11...i m 1hc """l'i< dniwo 1111he 11n1c <i(I° Vbll IQ b0 

~(Coll<l<M1>iwt.ile.akl;""'ula i-a>gtm~)nfi•Ji>tbClfb:v•~l 

Shuadanlatnt nl ~bn.;u1.;i 

L,  r1>1at "'"''") JU1l11J!>lfll'll~"' Jlfllimi11n1Uk<1111~ chruu1m 

l!Mlngled f•»('I;)11(C1"f10 IannntOOit} JUrin& 'i11111gCll farmf • 
' ~lln~ttal' rd.::nt1nnuf'trtlp" •rumntOOhy lu11-t1nll};.rllll.'trmfl, 

t..li11ta\¢J I"' t'•)nl <n'l'S comnK><lltydurtng•IVm~ ·~ !!'l(lowq 
I " 
fi,.  11Mhunte:J~. Ict.cmUw.turC.n!J" OOll.l.WOilli)' bUtot111;.tal kl-odl,)\\n 

full1rnaeJ,i. ri:1m1lh>1l uraopti/ conunodily in sl.omgc ~u wbol~salctri. 
• hl:bnu.trcd lo~ (1''ci} t>I c:rof"I ('(11nmO<fd)'cJunrt,yttum.jleO.l rctaOctL, 

flfJ"nn111ed '!., rer:u111ir.;n 01crops:cun1mocl.ny (c1t.f.1onai:c.tu l\!loilctii~ 
Esu:umu:d fottst~11) •>rc:rop11cu1runu.thydunn1 jiomgc ar pt\X:Q._ting un41

I.'  

R, - h'tu1unetl '111TLCn11an (ll Cftt11'S-t ccarninod11y H>r ~orsgc ru mixet111ng nnn  

l.., 

http:c1t.f.1onai:c.tu
http:cun1mocl.ny
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6  

ESTIMATES OF POST HARVEST LOSS 
FOR DIFFERENT CROPS ANO COMMODITIES 

11ic:¥lmly (or wh1rb the: ft:'.8 11ltr arck111g 11~011.!dherc.:111 \fOfA'''cd.of lhn:Ql.lpct10Gvb1tcl1vcr-: tI JlU 

1lc\•t-lop dtt: ntX:t'S!lllry mothndof0£)'1u1d analyi1c:il tWli. (1) TO d:llntttte the p.,.a. hat\$ I~ f(lf muJor 
aop$:andllv0$tcatkpmduec. 11ud ())I() h!Cnufy lli0~opcr.allonsandi;:C)llumxliJi~ whd'C the ~ilu.:fcof 
p..,,.1hAn·etd 10!!.eJ iai hiM}L 

111~ Mud)' rncomp;as.'WXl 4(1 crOJK nni.I illfoJ CC)(1unot:lltics i:c.111sutul1n_.s lhe mit10f 5K>rl10:1O( fo~l 

produc;C'.<J In ihc r:rnmuy. Pnurt~n nut(')!( I~ llJUO-C:lhn11tic (Anet~ c-xccpl !111: i1l11uil ttgltm. w.:ru covqctl 

...iath• n utly.·ni·i~ <qjiQOcontriboo:$ lUlle '"the r.1'kl WOOUGUan in J1eCOlllllryunJ 11-1"="'~ 

nuc included Stl'nlJO.O..l 1nuhf.\lai~ rt11liki.1n 'illmplhig i.cchnictuc •Mcmpluy\"d (or d.11.t .-cc1ullrilioo fmnl 
llM.o<I f•rmmot IOli dlilriCb nft\1~<U1llllJ)' mllrm£UJ111..,,,120'1> w1hcn111fl Ji'1ncU. 11..1.k.. cwo <11th 
"'"'1olOAlor.~lier, l'"''"''""g m1fwtry, tl•h J>011d, 110llI!htafloU>C1.!any pl•m. mJ J>01il11) mrn lmn 
wch J.111·ma Y•ete 1Cloc1c:d forthi: JIUf\'QY Twenty three $1:p.i111 1c -~h,dul~ :v•cll' developed ('Or l:(lmplou: 
cn11n1C111lun1of vlll~~· rn t~.)rutty. ltllu1c<1Hccucm b) cnq111ry, 11nddntn coth.'C'11"1 thR'lllgl\ ob$crv:n1m1,c 
Dam c.onccho11 wnt1uu.ccl O\'crtlu:. \Yhulc. ctt1pp.iu1:.,,")c:lc... Dota \\'-"l1:\Xllh1c1od bycnqurry11$ ""'e ll~ ao;lu.} 
11t>-ccn .ttlnnan1lthe: ret.11lt11. t.t.-e1'c a:uiltth))' cn-mbirted In mrivc!ll m~ll l()« C\timnto 

Mclhocb. ol' d1t11. -'CroHrry. poolin!;_ ll'om dUfe:rcnt regiou.1. •HW tbcir 11n:ilf'hi.Wl.lfO d~velupeu. Dutil 

oolll!Clt>.ld I>) ttnqWJ} were lllllll)'Sell UJh•g SuuWltaJ ,\Jlllyst. SoJlw.,., tSASl wbo... IJJ.o di!14 I>) 
l1bl!al'Vntiu11 y,.·~orc i111nly~I b)I 1.u11 11g MS .E.\l>C'I+Thi! cr.illmttcd JQut:t ,,.t 1muoCU1.l l~\·d m Clll'h nftbe 1urnt 

opcmllo11• and •lnfiSl!O dUU1ncl• " W<ll ., "•crall Ml<•l I"'' for =h 11( lbc ·I~ wmnuldllta ha•o "'"'" 
•11mTllllnml1nlihl••(6.l 11'1 (~7) Th<'111l:j!llt')'·wt.c c.!1m11<J 1••13<1 l'urthl:..ltct<'tl""mmodiliai l111ve 

bct11 """"'"°"mJtll~ b<!ltJW 

6.1 Ccrcub 

l'.addy. wh~i:1.1.. mnl:1'..e'-. h~m (('C111 l 1nillC1l qnd ~rghurn dun can~uiu~ 11bou1 94~ ofdlc. Unal oon:Af 
produorion 1n 1hc counuy were 1efcctod ror the study Stot11£C 1os!ICl-fo:r cC!f'Cfll• ut d1tT-cn:111 lcVcls hii\1: 
bc<"JJ lbu11d 10 be in UM: mu.._tc or. 1.0 to LJ~ii. 11.D\\"CVCr. the nu1h>f' ~Ci oocur ttl faml levc..•J tluihu: 
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61 EsllmaleS of Loss 

horvcatin&. thn:ohins. «1Jlcctlon, olaanlng, df'jlns, Jl"CDl!illg 11J1d lnlnipon omom11ing 10 :Z.~ 10 4 ,1'\I 
dcpcmdm»uPSJn tbcccrcol (fig. 6. I) 

II ~anbcobservci.l (r(1n1 Table(> I Uit111hi:n: ufCcJa:suSCrublertdudlonof•Wr.lifC lo.._~ C'fl1n111tedln 1he 

'""""'' ~udy tn CODlflllM$0!! IO 1~ose n:pon«! by FAO (lgl\QJ. On die other hand. •h• 10181 tl>SfCS I~) af 
clllfettnt (ooil gmim io.1luu1udyamhlgbcrlillln 1hosc repomdbyDMJ 0002> Di1fen"1oom <SUUIDtc>of 
losses ll\dlffurcul studicl b nutiuly due- ln variruim,•inconc~pt. pmc«11.1tt ordJllllcollect.ion. gcogrophJcal 

COVC!ljJ<>, COV=IUI of"""'~wiJ olwincls. llod Ji.willy tbt lalhnoID;Jcal t:hruJj;eS Tb/Jm IKL01tlllbc:r of 

~Iller r<Jllnn.iJ/local .iud1,,. 1nd "''ntt< ortl1cse -d-ltUIY nm be «>llIJllUabl• wilh die ""°""" af die 
rw=nu1udy Resuh10(1he~rescn1<1111lyoud lboocofnMI (2002) l11gl'11ml lndlC\.,th•1 1h•tthl3 i.,.,, • 

rcd11•tlan In ll<tl'llg<l lu"' over I hi'""'" yem Thi> may n:Re<I '""11< ab."'l"ion nf1mpmvcd po111 luorv<11 
tcdurologlcsol the smkcbotdcn' ,.,.,,, llowcvm; lhcmsgrmude on,,.... JS litlll voryb1gh duc 10 cnmmocd 
pnxluc;iwn iilJd piml11I ndQf111on of 1mpmvcd lccl1nolog1cs 

6.2 P'ubes 

11ie"'lccttdpul..,.for1bc smdy ..,.,.., p1gron pro, cbiclrpca, bl•ck grow and greei.~ Pos1 lurM.>St 

losses In dl11Crc.nt (arm 0-pc.~ralil'rns v.•cn:: mthe tilill?C ol 3.-1 to 5.0% dependIna U'Jk»l tlJc pulsecrop ('fable 

"2l 1low•vor, storage lo...,. fur dill"clllllt pullc< wc:ro iD .the rttDgc or 0.9 w 1.0% (Fig 6.2J L'ulsCi 
cohlbh<d •flghtlyhlg)lorm••ll• l~,...,; !up tol..ln~). T11e I._'"l"'ned by l)MI (2002jwerequltelowfn 

"''"''"""'" m thn,. ~ In the llfCSClll ltndy The l'CllSO!ll might be !he"'"'".. '1•!00 In the""""~( 
«mlt._~allylhc.tiffo:n:n« In r"°""Lun»nndi:on«J111'1lnpt<>J, 

6.J Oilseeds 

'!'he ml1e..U oclO<tcd '"' !ho •mdy """' muswd, cononseed, '6Jbenn. IJ;lffi1>•">, ,;unlluWl:I and 
1mµndnu1ih•t()(){lsllwlod~bo111\JSh of1hct01ol oi~pmduc;cd 1n 1heoounuy. II cart hcabserv<'d from 
tltc T•blc 11.3 1lur1 tosses m dilTmm fmn level opcmt1on.> were 1n die nrniie oSU to 9.1% fordilTcrtm 
t'IHS«d.\. l'he s.toragc. lossel lbr !.l[flt'teut oil5ec!dsv.•c:tt: 1n tbt rillt\.!C orO.+to I.M-i (Fi@. 6.3), 11Jt: daift of 

,...., rot llllWD11l. "'fbcon llllllgrouudou1 ln11ica1td '"')'high b!u>•csilig•nd lhre&tunj; 1"'8<!5 !Tablo6J~ 

11,.,i.....,.1u lhcte nwopcnli<•ll ....<1unll!ll furoJ111U111"1>-Lblnl.u>fmwl k1-. Whlk ln:sscit< In nm>lJlnl 

"'""' l1lghm" un llCX(MUll orhlgh •h•llrrlng In li.m<Slllll OJ"'rnllon wh...... in ni.e orl!'lllllldllUI, "'""" 
.,.,,,,hil!llcrdull whiJ!h r•:r•cnu1gcorldlovcr"'"''""""'thegrnunJ ltlhm ..Ung ~pmdion. 

6.4 Fruits 

lfbc a:l&:."Cn:dJiu1t! fot lhPo:" 1.tudy wen: upplt; b:u.wui..Orim. g.rupcs., g!)avu. mu.ngu. papuya11nd 'apoiu 

dun c:ouilU111edabow IJ-4~;.o(lhe tot11l frun.s produced-in d'c oou1ury. Tiu! I~otdlfrettnl (nu11 Jn form 
level opcomoos wereolmn"'1 10 be"' tl1e '""i!I:or42.., 13.9'+('fllhl•6 41.Th<""''"'' ofdlffi:n:n1 lhui. 
in i.IOC'll~CMVuiOUI IC\'t']ll ~o~ (()bein tJ1cron,geof 1.2 t04~ 1 % fP"ip. 6A aand6.4 b). ll \\111.talM') 

ob""""d llUJ oo-lirml lusse> of tllllenmUiulu """"""'Wllfonn Ju dilTl.'l'<IU operaUum. Toto!'- in 
f"'11\.,J><"lllion• w•re the hial...t in....,u(guavo \I l.~~I follQ\\ed by.lb.,..'" •11plcll I ' ' " 1ndm111110 
( 10.6'~) 11.,..""l'f, lhe 111,,,., in r.rm QflCflllfm,. fufc1thcrfi11lh 1<tie 1nJhcrelatj\'tlf luwcrm11,..,or4,0 10 

1 (J\.. ao.,...1><. tJ1h1biioJ •h• higbl:>l>l°"'l!• ten. (4.1°·,, .. h.,,,....1heo1omgc '""'"' for<>tlic:r fntlJ.c"""" 

http:dl11Crc.nt
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In 1lie nmgc~r!.5•!,101.4% Tra111rom11lon 1<1$6es 1<·c:t< ob<cn<J Whcgoncnill~ ht11l1fo<111 llu: Klool<ll 

ftuJa. lml "'en! moro pronouru:cd In..,..~(II""""'nmni" unJ PJ1CO The o\•cn.ll 1oiol li><.-c• wi:ro 11><> 
lugl"lll (18%) focguuvu uilll l11clowest (j.8'4) rort•JlUUl 

6.5 Veg•tablcs 

11~ 5e.:1tcrW vegc:rAblc:s (or tl1c 1~dv were pota10, tmnwo, onion, green pea... coullflowcr. c;ib~_:gciL 
mUl.lunUm • n<r tupfoca that co1u1lltuled ub(J!oJ6$% ofU:t.t: U)Ull vc.u.ctublca Pfoduccd tn the QOuntry Tiw 
[(b'Sot rilt dlffcn-nt vejc1t1hlc11 in fnrm ttpemtlt,11.i were abscn,e<l In theo ftlT1JJC of4.ft I~ 11 M.f. (TJ!blc ft 5), 

The IO<ib<>fdlm:rcu •OJ!•Ulbks ln.i"'°ll" wctoub>avoi lb be Jn the raf1.ll" ,,rJ.5"' 2.5"A (Fig.6.5• iwJ 
Fig. 6 5 bl. ll ""' • l•o 11b.....cd tru.1 the ~,-er.ill 1.....,,. ....,,, !he hip..;i In <MC ur tlJTnllW t l1-9il'IO) 
foll~..~ b)' 1l•»c In 1nwohm<110 (11.S~i),g•••n pu ( Ill.Yi), !Jqn11u l~~ol, l"'UllO (9'h.),onf1111 (7.5'1.,J, 
e:tc.. The minimum ~ \\uJ ..-tl~&t ln: Olk: a.I tunUilowa- (t. 8°1,) The '"'-""' fn h111VOllRJI' and 
' vrltllgJgnuling Qilc:l'Wlon~ \V~n: lustier th.a.n llioile u1 oil1C"J upcna.tlou~ The lo~lioet n• l'Qtlm_ij/gr.ulu1a 

opembQnl(4.Jf.4) \Vere\'!()tlg-1cfe.rahtyh.Jgh utCftlf>1Jtkc.on!01'1 JW'l1tun and wp:1oet1 (T1.tbla n.$) 

6.6 Planhlllon Crops.Sugan:onc.Spi<cs nnd Condim•nh 

Tiic kh::elciJ 4:U1nn14<li1JC$ tCu 11u: .s1U4.I)' UJldcr tfus altjt1ny Wero WJhcw. arcclulul.. coc.or1ut. b lU<:l: 

pq'tt'Cf. chilli, cnrin111Jc1 a r1 t1 tntrncrie.. ·nu: lu"~ or dHTttei1I t<tf'nnt<1dltieM In ftttm npr:tntlnn ll "t:t'CI 

oll1Cl'\etl Jn We IDUllOu(U 0 ID • •~~- ITahlo6..61-Lt=boobi.<l\'CdIba! ...,.,.,,.UllQ~ "'"'Chiyh "'"""" 
0C111nn..Jo(J.7~11lan1l a•l1mtl<r !U'W.) rhOWlllgokl$$<:> rm th<S<.:11111rnCJ<lf1lt< wrtc t1boc1wd m lllO 

"'"11" •II (1.2"~ lu l .7"l. !Pli;- h.61, lllC l1)Wt'>I fi1r ....1..... (11.2'!!,) unU 11.. hl11hoo;i lor .11m1117''•) TIMI 

tcl<ilrn< lo...,. Ii> IHl>Cafhnpnnnnl JJ1k<>1n dlll'crcnl chunn<I• c:m ""~'""' !\nm All. b.7. Al<o, h """°" 
lht11 p11clww11 ,w. uud ln111'if)ortat1un ll;i.-.t.")& f1;11 fl lbe C(Q"w .uut.1111.fl' wat: very low, llC1\\-c:vcr, 111llJut 1u~a 

could be11unhu1od 10 tlum cpera110111Kuch .s h11rvl!$11ng., Ct'ltccuon, iand$('1M.U)g/gmtil11J;. ih-co::10tt, IM"f 

la• need 10 r<d!K'I: 1bc IOOIS.. In fnnn opc:ro1K>o• by odop1mg app1opnai. post hones1 tcclu•ilogy ll> 

rttftmu lfll!'M:i Ol'CfUHUftL. lltc' O\'Cntll IO!Si!S in Ql'l"C!OttUL. rorittnder DntJ lanu trft lite tlbOUt 81:i. th.II ftl.!cd 

l!""Ull UW.'1111MJo mlolluW.tlJe lolO<>. 

6.7 1, l• t!!lod< l'rodutc 

nu: 4\oritn1.t1cd Ins.~"\ "' hvcAtock pnxlu.c!c tncJudlu~ uUll. eg. i1tcnl Md r~h were~" lh1-ran_gi: of 
II~~(, lo 6 9'l<l fToblo ~.7\ TI..: \'Omrilmtlnn ofOp<rolli1>1J> fbllowlng ool<hl•lnu!lh•a "" lh<K Ill\,,.,. I; 
oon'1dmhlj1 h1ghcr titan !l<ln>IP' I°"°' Tho la""' In Clllltcorm. pm:h gmg • nd 11m1<1'01U!ilon nf oi;g> 
wer~ 1ho lu~hol1 1l.I. tl.".A11 (Fi& b..8) tlul 1.w.':C!d lnuncdLttc atk ntion t~1r 111t1.1rvenhun uf' upprur~ruili:: 
1ccl1Dology. Jn ihc c;>IC of inland ll$h, """""" IOSS<ll were round ., be,..., h1ghcSla1l.6~. thnr i:ould be 
attnbu(C(J to (ff$Cul1J1n,\I. orl1n.rttlllum 11n~-linl't$ (n 1hc pt~ll :11udy, :is~s.~mcn:I o( IO<lCSC't in L"W'tC of 

o:nrrfnc 11.sh dltf nut la.I.:., hllo 0t.-cow1t the on~boord d lKIU'di ltttrVt:stJu!' lassct... The hirJ)d( lm!l: in luldnd 

ruhuncs \\a. obscrl.6.J •t "'""'•:sf\lttr lc\ld i.tota~C! l2..."'-'•l. qw~ pt'bbuhliJ iluo w lWidcqwuc tlllftll:!C 

fn,;111 ltSwHh ""'""l111the Yllhulll!OI "1uJllCI tcu.U..J. 

http:C(Q"w.uut.1111.fl
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J.litit'tfr-whNJv> fl«trtl (;(M <.'/ ln;IJ.4;., /'tvpdl'fmrht r1/Anlfffl;/ ll«<INu11Jl'l! ua1J A1fl)'11rr,. flu•._ '" lrtdtu,  
••WlJolm&c piioo ofthe cmp;corr1modlry ,,vCC'lllfOd ro, 11tl m1>01h1 oftho 1"'ZOOS  
(,\!,._,, ~ ""'i.-w.upmr-l:Mt1.t..1tlc..t.it fut ;;t~1.hut:1J rmJui.x. htqJ:/Ai.·1~ wl~lu.1n111.Nm I..- Hu.-:uock rr111Jw.'C')  
f.Egg.produe:tton ln billion numbcra.. puo1 1ttkc. pc:r1bou.5md qp  
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CtrmpulcJ fcu lhc dcsir<ll Y\1•1 for 111.\l:m1,. Willi 1<fm:1""' IU lht! rtttdudlm1 )"'1 1007-08, the l<Jbll 
~'('l~t •1..idui; ufrue So&~ ofCf0J1'" aud h\·csn11:::k J'ff.HJUa 4.l 1nilluru1l tc:..-d h11..~ bft:rt calt'lilA~ •nd 
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It l• w i,., ootcd lllll! uva1 lh<1ul!l1 the"""" <11Una1<>~<1f f"""<Ull pt"" h!U'\'eit i<'i,.. 1m Wied fut 
c»m1Ming,lf>ll 1noc1iloryv1tl11eofIm...k1%ft>OCll•tin&wfth lll<l'N>CIn rmJ1wlioll4l\lf lnc:1.._whl riric>e 
••ftl>< •l!ric:11lum1I rr<>duc><. 

Th• m11lor eot1lribu10f11 IU 111< mnnhary value oflu'6<> In lhc wunlry an: ~wWy. v. 1""'1. n1w.unl. 
ICll>undn>li. mant;t>. c:ltn11, h•..no,. pnllllc>, tomato, <~ lnlonJ li>h nnd mill<. ThC>C cun1m<>di~c. 
1nal<CllJl •1'"""1""' lhinh u(1nc roiAI pu'1 I~ l<n>l,Tublc 6."j nnJ wlllTlOll fD'<Ol'ity 11lllmt1uu. 

Amnng fnnn qjlCIUlion"' tl1T':shingJltld horrcmng ""'" t>co:n ob.crml to mull moo the mulmum 
lusi;e:i; Ill ccnm!a, puliieswuJv11ti:cdf(Tahla:6. l. b.2.wW 6.1) h 11; tT'llC lht!11hc CX(CJ'll orm«htlUJ7.0l11011 1n 

h.tatvt$UnR nnd dm'!'J.h1ng ta Yel')' tugh. m<-~t.1yas <rUJlllm-.h1nn-g_ scn•1ce. Bui IJ md1CUJ.t..i th.aLrhcmachines 
lutVlilro be tultahly adjustedJor!ipenUit: flc:ld cundit1w1'5om 1.0tttlut:e thek-lOSlS-t~ 

Ju the i;-..t..'lc of fnuts and \'ogctAbl0$. the opcnat1(u11 nssoci"tcd w11h higher lossea nre: noted to be 

tuarvcliUna_. MJrbnlifgtadlu~ and tn1ru.po11ubon ~Tabh.: b.•l nod 6.5). Clearly. 1hcrc Is 11 ncod lbr Jlroa1cr 

loeh11ol1)a;ic1d ln1m1·1u reduce IC);.:"ei In Llle\oopmntlru:i.-11. 

Anw:ntg:~lof11!!0 Ch"-.nuclS:. lbc lilrin lcvolSlbnl.£C! lu:ucnicrgocl front lho~slJlllofll11J.llud)' 11sth~ ttKtllt 

"'"'"'ll1jblc p•mrnetn lulbo l""'lu!r"'1ll In.,,...,, for bo(IJ food 1!J111ru ao'""1nll:tllwml prodDce.L>sw l1l 
lhe R:Ulllm level •l•l'lt• I• only ne<t 10 We 1..... •I tonn lovcl In...., or &uh. (I . I hi 3 .R%) Alld 
¥•11"•1hlcs (I 7 m2.,'14J lrui<loqu11Cl'or<1or.agr l1lfr.u1rucuu10 In ahccowlll) ls ...11 kmrwn Th<n=IJ.lo( 
111< 31udy tunln:r •nm>l111mtc the n.:oll tCJ "'!l"nd md •lm'l!thcn Iha <umrnOO!l)-h:uo.I dirr-utbaled 
iJ.01-a~omfrascrotturc 

fi.9  Con<1u.-1ons 

'f'hesal1en1fmdln11• oftho$1udynuy he•u•mlllU1Zed.u rotiows. 

•  Po&I h:?U'\'l"¥1losscs ror-36 rn:i.jor CMf)j n.nd llvo.Li.>ck rtroduec coniribu1ln~10 the fum.I ha!kd orlndla 

~been ost.itww!d onall 1ndlio WW. ThitpotI haNc.tIUti oomprio<:So!es<cntiallyon-hrru J....... 
lllndthoocu1 1ra1tllf100unJ fiU1n1gt:Jttdi:ffe~ruDllUILt:tln g cl111nncla. 

•  The l(;ls,x, fot *4'lc:ii:tccdccn:n'-'t CUU'.41itutlng Q.4,.._ o.ftbd tuhunul tcn::11If!rtiduc::wm. "tll>cKoblcrvcd lo 
~in 1bcnmgi:of3.9 i.tt to 6.0%. 

•  The f....,. "'""'obsctvcd 10 be 4.3% 10 a.1% 111 case orpubes. The•lighdy lu~h"1' lo$$.. m put"°' 
Vtua rn:ainJy d~ to high stor1gc las.s+Au1oni: tlll Ute 11:11!'-tfed pulses. black ¥rarn ludloaLL"d hf1,1hr,.-1 

....... in.JJorVening(1.1~).coUCCUULl(J .0%1 und Liu~( J ~%)opcrll.llnns.. 

•  ht"""" nl' oll•••do.. Inc'°'"'"''"" in ahe rans• uf 2.H% 10 10.1% whb h~1 1...... 1ncumd In 
gmunlh111t 1nJmu1>t11d. 
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•  for ctn.:al•. f'Ulllc. ~111'1otlk:etlw. 1lu: l~c::; ifi famt crpc:mowu ~11.vtltub:Jahou1twn-thint... W&hctullll 

lo...,. Thcr<lore, cll101all tcchnol•>g•<> flJr lhC'IO forn Qrcrolmn• e<>uld ICAd to the nnlu.11m1 ol 
lu:iocs. 

•  llu:f(IQI~ iu~lt:Ul.l:AJ rruuisund\·c._g:etAbles "'ctool>RrV<:cJIUbcultht r.;in.}.!cOf$..S~oW Ill.U%. 

•  Thclo~u:i lriliwd.wui1u1Ltinefu.bc:ric:s ...,tre fo.wul tl.:I ~l!>.~11w:ul.2.9t~. mspcxovcly. Thch'as.:le1 ~f 
tnarlnc fuh JulMt Jnclwlc c>n-bel.•u\l It\.'"-­

•  The~\.aiagcl~'iCSInndlk.x-ctot "c:rcl'I~ td '"bctJ,8't• 

•  n1a tosses.lnme:tn andJW'IUhry nwn1 :J«1ars ""·~ tound w bc...l.J.'• a.n.dl.7~ rc•~ec:tivety 

•  l:Jl'isod on the prest:1H 111udy. u b: tbtmd th~l lh('t., lu1' bec11 npprccinblt rcduc.tlun in the J'O!'i lu1t'llC!lll 

llll!.i<llJbOll.ltplll<dwtho "lll1ld l'llpOrtcdw eatlu:rS111iJ.lt> 

•  11101nvnc1nr)' \.tahie Wpo."1hll'Vr\t 11,._~~ nrf11ajur 01~i'-."Ul11 1 r.al sunduci: 11ln.i.11un'1l lt:v1.1I h~1• ho:st 
<Ollli1Ul<tl bb<d 111i production""" wt1<1'csal< rrl•..0(2()/), a11tl tho: «m1l1> o(1h• r'"""'' ~udy Th< 
,.ITmnrcd llnmml valuo " I lhopo•t lllITT'«1 lo5S<'< lnho111 R<.J?MI){).,,,,..._ 

The rr:wdt' ot llUJ $1U'f'C) hD~ been hc:tpthl 'h ldcnhfytng 1hc(:I ttu·11J qptmJtlnm nndf'/ramu:lv- for-• 
givenquplw111111odlty Y«bi:N L.ffig'll&r~ ln1h ou1d Ol;.'td tcic:hnulQWal int.er\cn11111~ 

1- ml11•-l1on cffnm c;m bo con<CTim1t<J mutolly "" high lcn. pnlnrs Frm llTIJ fonmmil. 
mccostiicd etfom •re roqum;d 10 crontc nwnnmcss f0< adopnon of nlrta<ly dcV<llopcd nnd -111y 
a.VJtUablc on11rovC<tpr®<:SSmg 1ocboot•>llC1 and cqu1pnxru r~utt1ng: LD rcdu~t100 cifposthurvctl 1o!>sea 
iand tn~asccl pro0Wb11ll)' tu UlC' umwcrs. 1l•rvostJn1! iand th~H'i nc«I co bo sannWal'\laod u.11t.1 

rtdinWOOJI lu oxlatfnl; ftlllclili1,.. r<~luJlymulti""'!' lbJ:nhcn. I• CiSanlild "lh<Jlctcmtl.lk viii~ l1;'>t1 

1i.tumge f.~ow recommended by e~p.."l'b nerd W ~ PTmllClh~d liJ •ttml fiimlCP gr.un.. /\PflWl,f'laU:c 
111'\\'lot.T\"'al\C>n t«hniqu1:31" 111111 fnfrutruuun: for-··c.hon ~ l'ih'r1'gC' mw:h1u1 f1~-<0lh11Jb, c.uokd .it wdl At. 

~old fili)mll: Jilnu;aurn fm $11\.rtl'lj fudl't •nd \·q;c:l1hlc nrr:ttl 1-d hc:m1Uk•wibilil~ Tilr \"llhtc 44ldnkm 

t<chnol"l!i•~ m:cJ II• hol'fl"lID'lv In pmd1Jdlcm arlchmcnt by prirndlng .,.imo10ll1 mcnhnn<m ocnrn:-. 
cntrcpn:nttursh111dcyc-fopnlClntt1:11n1111g nnd apiuuprwtcpullJ1.01iy. 

k"""""h"'"' .,Jcrunl...,..1.,,.. plarrnm. policy mai«n;ond ulhcrswkeholdmrocod lo nu! unl,y Jc•rgn 
"~ 1n1plt.'n1cn11ut\1rc s1mU.'1t!CS tor roduo111g 1he J!Olll ha.n·t"S1 tosSC' Inn nlw dovctar 1111n1vlruc1u1('1 tor 

lumdhlll! :md <llllDJ!C of food. The ovo1d•blc lc"'5Cll reduced 10 o cc1101n feasible l<vcl ily ""ving ond 
ProM!l'\tinpOUi '\'l'l l lUtblcprodm.'eWiii \lW.Ul'C' (Uc>i:J ~'CUli l)' 
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S•l'llUI~ St.U"\'1.•y for Auft1.nuw1 ttl lla.r\.tst a.1UI p,Ji,t flarwnt Luuc 

'>c:hedult5-\JO; ._.......1 FarmH'WwrWJW l.•••ll11M1rh1• l1klt 10) Ulu<!rull"tll  

A. tdmrrncar,n11: 

S. !'lo, l'•n1:tuJ11f\. 

I .\Qtfl-d1npat1c 1.c:mc 
fl SLitc.. 

Ill Owncl 

••• Tcbtll/ Tn1 u I. 

\ Bloc~/Man1bd 

•L Vlllue. 

\'U. .N1:11110 ot tho &ai.u,..•na tfu.b1m1lllP I 

''llt l'1iJH!l"'!i lllill\C. 

b \.'.nnc or l.sndJu~atrll~.r 
• Ua1url'\U.h 

s. ~.... 01wn11h111• 

'· 
II 

th 

.Typir QI fi11l11nti cmrl U:'l~ 

Typc Ofli•l111111 g=""""' 

Toll>I "''"Qh1 of r.~11-clv«! 1rom 00,., >1 
tl"'- lin"-ot ln0Ji1ht... k~ 

t.<><>I OIC<'.hpntte<f 

0111 llCl'Tm••I nc\ Tnwf 1101 w11!1 TBtll 
othcn tnl "'<dfyJ 

I\ 1.u;, ~"""<\ t1•11•fcm1•~ lw•1gh1"'11.11 
1<11 ill HI< 1x..1•Iler uulo:idlnif. 1<~ 

v 

•• 
\'ll 

LHtl• offnh nl ltu1ctlr1~ cc11fC'I' (Wt11v,li111( 
tj.11b f'Clfnrun 1nJJspo«'d from f'i.ih rect:l\"Od 
ollC< l•mlln~l.J.i 

lDo>of tl"1 dunngpdinJt al limdll'J' 
conk't I"'••¢iioflllll! dl.M:lrdi:J~ i" 
LibUtt..ollli:t l)j!mltlun, lLlwy, kg 

Dill• 
~-------
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ALLINl1lt\ COURIJlNAf'E.U R£S£ARCll PUOJECf 0111  
POST llARVF.STT£CHNOLOr.Y (ICAR)  

C'lJ>ll.ET. l'.O. PAii Cumpm,.Ludhlana 141 ilo.l (P1u1jab)  

.)11ntp1r Sun·ciy tor.Uscs5rrtcnt ntl t•rvC"Jt arid _.011 hnt"Vt\t l.J">Jli:f'I ot 
(~f11ughc'fr a1111 Po~1 Slunuhtcr1 111 \teat 

:SCllnlult S. Mni: 1,oS>.. of M•11 •• l'rotloccr t.•·tl Ill•· Oh1<n>ali•ol 

\. tdto110t1n1on: 
'i,'io. l'•nkulan 

I 

Jl 
UL 

.\pt1·cllnu11ic .1..m1i: 

SUUc 
Di.wnct 

k 

•• 
;L .,, 

fdultrraM. 
ftto.iJM1111ll l 
\"1lln~• 

~ ~ta:\,, ..~1.4:hltf ltUUc llu1cl1ct"'"'P 
1·U. I "iCl'hl7 ufllvotHc.h. ?F*n ..Lu!~htel!!'t (1:11111"1,1, •hem.~. niE~ 

' fi1 ()J1tc at''"""'' 

ll. I an olb1 ew tC't m('al n mducor.~r&u loci 

~-'"· l'arclc:ulan 

l Ntutw u l Ovcit.oclc 1'iluurJ1fctclJ - Bu ITlil<''Jlht:t_~ ·puid' n i u: 

II. l ot11 l 11un1bcr of111111ml; :1blutt.J1ltnd uu Ult 
\)ni.c of Uu: '¥t •u f 

~ t•JCM::O <'l pun:h&liC t·ann'Mtsrb:L 11 11)' 01hcr !Pl t pc:Cll}'t ... \ lc'tluld M•lnugb~nj_ _ 1\;b 1urnl JA•~hlln111al 

c. l-0-.s dur111P \l111n_•lncr-of anin11al: 

IS.l'>o. 

I 
I \\d11lt.t or !rttJJ 

con:-ass, ks: 

' 

'''f!lQbt ol u.t..r.nl f'mUl.)\ 't:d du.(> lu 
d1n111ge1 ••>d in(urtn. kg--

C11uw" nr tuu 

! 
t 
j , 

P•te________ 
Slauature or Flclll l11vr~1Iuator 

http:C'lJ>ll.ET
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I 

Posl Harvest tu.....,. In India 

Al. I. INOIA COOIWINAl.E'.O llliSEARCH PROJECT ON  
POST IIARVEST 1ECIINOL0Gl' (l CA.R)  

CIPllET, P.O. PAU CnlllJlu.~. Luclhianu 141 004 (l'unjab)  
Ssun11lt Sur\'t-) (ur-AlJC'UllltHI ur Uar"'r-• ...u rua.1 hanre•t LuSit'i tj,  

(Slaur;iter .11nt1 i•o~tSlaughltr) ln J1ut!lllt)' l\1~t 


~hedul• S. P: I.a-<,.. of r nultf) Mfln •I Produc•r u.-<1 jB)•OIJ..n•lloo)  

S. Nt1.. l'artlrul•n 

' :\_1........:!l1n1n11c znnc 

IL Swe 
ti!. Ul!unt.'1 
Iv. Tclull 'l'•lul 

•• 
vL 

Ulock/Mondal 
Villave 

vfl ~&UlC uf•l1Wu~ tu1u~ ht.ucbcir·~ .lhctn 
ttiil Ntunc or1ho ....wiltn• ~~cs sl11ul!b1trcd .. D:uc e1fvi1h 

a. rarticnlan orth.r M:t-ini ncuih..v mn1 nrod11ccn 
S..No P•nlcul•n 
I. T..--...... of'..t..-rmh•rr bamc Pti..-atc' C0'1'PC:r1Utvcl COl11rud 

II 
Ill 

Plm:t1r 
1\-lclbt.ltioJ'lram:,......... or--··I•.... hlr:J.. 

Pt.nthrv _Lum( ,_1.,Jtct! 1Wv other l'-L'S:li:itv\ 
Trudi I~/ lnl<.uu' unlJ!!l!I awu/cyclc 

Iv. ·rl--..c uf........... ia.c k-•ua 11\'t ......uluy buds 

" r"un:tnu_g 1rn:iJ1od l!n1ptuyat ts.01h 1~~' bo•h wing#' OM kB & Mc w~na.1 
.IHV wtw IriJ t nN'!l(y_J 

Yi. Mu-1hod -0fJ1lauulLtc:ri1i11 M.011uM.UJ\1L"(hanioa.I 

L Lon durlne: .t.bu.o..ti1rr of nonu-hlrdu 
S.Xo \\'dstJ•t uffrrth \Vduti1 nt HU'Jll nm11•t!d dur •• th11u1igu ;1.1t.r1 C•tt'la nfftt"' 

('1U'C4t" ke lniun- lril., 

~ 

o . LuU durl.n~ a1on1"c ur ""lUlrn meat: 
l>. !<u. Pa:rt.iculan 

., ....._.. uf.aroai·- 11•cd ru, dn:s!Ao.'1 cJ1lcll:tJ1k Fro:xd dull'"' "".!: ollu:r(!!f!<C_!frl_ 
c.......:il\' ,,,the .afXlfllitC-(Nb.'  

Ill Nuru.bct of d.ta.tled 1•b1c• cn llbted 1u Jieczm 
Iv. NWiiber urCIU't:IW d,.wo for ubSl:rvutlon 
\' Nnrnbc:r oriltrJIJlllltf clu.clcen •"'1llcd 

Cimwtsfl(~•I 

11."1•~-------
Si:gn:11·1nn:. or Fle1d lo' tstigr.1or 

II 
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ALL INOIA COORDINATED RESEARCH l'ROJt::CT ON  
POST UARVEST TECHNOLOC\ (ICAR)  

Cll'HET, P.O. f'1\U Compos, Ludblmra 141 004 (Punjab)  

Sam11I~Survor tor AssUSllU!Pf orttwrvest •nd 1•os1 han·esi l . ..os$e5 

~•hcdule $-Milk: l'oll ll•nesi 1'°"'" '"Milk Illy Ob>a•·• •ioo) 

\.. Jdcntlficutioo: 

S./'le. l11trth.:ul1n 

I. A~ro·c.l fmallc zone 

II Stare 

Ill. t'Ji.t1.rlUI 

IV, TclctTI/Taluk 

"· ll10<k/Mandol 

vL YIU.gelAddn:o llf cl1lll111J! <cnt<ti pf(JOeSJillll •1111 

\ ·Ii N.1.tni!-ofd1c fwmct•Chilling_ COUlctf _tm:icetnin_g WUI 

"'" NUntbcr nt'm1lc.h Ali Ima.I , rnr ilitm:n onl)'J 

lL Ounul.lty.ur milk prtiduccJJ yr~ cotJeclctJ per dtty 

"­ ~·ui: (lf\'J!ll 

S.No. S11101 C'b1U1Dt1 \.oS) ~~ C:11uus of IOS'I. 

L WM!.·mtlkmx 

It lt•ndllljJ1.,...111 Jlrodu<cr lm:I 

m. U... 01 cbilflni; 0C1lltt 

Iv .L-tu aJ pruc.e:.uuig 1.1uH 

' /In} 01hcr lo5'< fr1=e spoclfy1 

IJare~-------
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119 Survey Sc::l>odules 

ALl. lNl)IA COORl)INA'rED RESEAUCU PROJECT O~ 


POST HARVF..STTECJJ OLOCY (ICAR)  
CIPRET, P.O. PA U Co1111nu.Ludhl11na 141 0114 (Punjub)  

S.111.ple Su-ITe)' tor Affalmt.llt of Han-'1!\t ind l'u.tl llarv6"' Losso  
$(bcd11lfl 0-CJ; 'dcnrlty 1li1• lor the s:.rnple t11kcn fron1 (arn1crltradrnl Codo"·n/ Procc1>sing  

unh l.1C\"C'I for 1n.11lyaill in lbt t.abonuory u per ite111.5 n1e.ntiontd nvctllot1f.  

S..'Tllal No --- ­

r1rtlnalari 

I . ;\uro-cfunatn: 1onc 
II S1nto 
Iii lli11tri1:1 

" l'chsllrtltluk 

• BIO<~ 'M1md1I 

'" Villu..,,l'<•mc arl'flirlcct 
\'II ~~of the fCU1DC:1-rrrodcniiodown/Procc~Lnu uulr 
viii. T~ttf1i111T""C 

Jx \\'..,un11 uf tl1c ..,..,nnlc .dt.1&Wll' ' ~ 
x 0Jte (dity, n1outh &. Y<tdt} offdunrtc dru\l 11 lhf e1cb or 

1f1c ol»cirvuuon$. 

Oa.1c:---- ­
Sluru1tw'\1 nf t.be FWd J.n,·es.Op,do..r 

{N_B_ 1"'/tj,.•,,,,ihnult/ ,,.prl!/Ntrwl;,, tnplir:utc. Ont! CCJW ,,,1f\'"~u,,1111.~itft1 /he .'tUIU/llC hUI(. s~11>1tdon~ 

/.,J., /H'd""'tld•/h,· "4JI and lh•JldrJ """"'"''k<-pl M'llh lh<'Fidtllnrotlg/111>'/1•'1••t:w>I I 

Srsm>turc ~t uborarmy l\»llltlnt ------ ­

bclteduf.- fi...(;2: ()ftS(!rva1ion on 1an1plts takm (ro1n f"JICh ortbc pm_pfes •e-nt by lhO field il-lfr for 
•n•l~ttf1 In lht labu,..IUI')': 

P11 rtJcu111.J'\ 'lumbt'r- Weight, J 

l Nluhnurt: Contcnl orjptUll$_. ~' (~l.b.,) 

ii. No & w•l~bl ofundwnuuoJ S"'ln> 

m No & W~lghl ofCfarnt.t@d _grwu, 

0.1•.________ 

Slgiwtu.t" of the La.bu.r11Wf} AUbt.nl 
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121 SurveySched\llas 

ALL lNDlA COORDINATED IU:SEARCU PROJ ECJT OJ\'  
l'OS1' U:ARVES'fTECJINOL.OGV (IC'AR:)  

CIPIU:.T. P.O. l'AU Campus, LudWana 141 0114 (Punjab)  

Sa1n11lt-Survey rnrA\.W11'ffit!llf (lfJl1"t'-~l llHl l'o~c h1t,,·a.1 t...0.110 

Stt1rduJt.t 6-- t:: Lttul'ti df tt_w:.1 durfng1'ranspurtatlun ind S1ortt~t at 
l'OTI11f \\'hol,.olcrl lli>tallcr 1,..,,J CU.r ObmTIHoo) 

. . 
~._..:su.. Parikutan 

j . A hrmanc .1..oni: 

Ii C\uue 
ilL 
h 

1jlab:k:l
·r.1n.sra.111k 

v Blnek!MmWtl 
VI V111M ,,.. 

N:i;rw .!t: 1Uld1ca:..... ul tho t4mu:1l \\h1..tk.Ml«f rdaildl!>II. 
\ 'ii . Ntnnb¢r ()fc h&:11rdll-d miarkcled 

PerlJ.Xt nfClllJUllVvill 
111.__ ll;itu o r viali 

11 LusJ l.lurlu2 1r•11too1·1• tl,Yn_: __ 
s. "lt1. P11r1l~l•l"li 

I. M\kto u f lt11n..po.ll 
-ii-­··-·-T'ouil 11ilflJluec rir1nu~_rcu-ticm.Jun 

Atill> trudl""" oil= fpl 
s.._..i(v't 

llL rlliiil. u~ur ~...H ....... , 

1.. Time t;l.kW'! durln~ 1rnn----11Ucn1._d41•• 
v, N11n1~ nrq;&\ i1111111i1-k:t~ fnr 1,111\. <Cfllm1'tinn \!" 

1:t;a.0k........ mndomlv tp be' taL:i:n) 
vi Nil*n1bcf orqr> dnn1n.~.ed tho h11 lr:nt"t!X"' 

VII rm:u1c.'"!I on08» 

("'. Lr.)J of CCIV! d11rin1t .ft11m1tc: 

S.1'o. -P•rilc11t11n 

' T~ursi---c 

IL 'l'yf'C! orpnLl....l&,rht_J maleri511Ui<:ll l1 htin cnrd bo.1id hru<c' t.om1_!!Atcd buutd 
bo.,v· - other- J ...i -cclA·) 

iii 
~1ctbo0 urpl"C5Cfv•1.Jm1 

(Jll 111p~11icJ1.doo1 1.1.0~ o ttw:t (pl qier.IJYt 

,.., 11.....J niun1Hlf or e-1~ IP sw..iri1:t:• dt•Wtt fin 
fi»> dthnnucm C' p11c)(11~"t I 

·­ N•••••tv11 ufe..,,._..,...1...a1r dltu.w•~nJ 

" c ..u.. nrlo~ 

.,~,~----------

http:PerlJ.Xt
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ALLJ NOIA COOROINATEO llESEARCH 1'.ROJECT ON  
l'OS'f l lAltVESTT ECJ tNOLOGY (ICAR)  

Cil'JIET, 1>.0. l'AO Campus, Lndbfan• L4J 00" (PUJJjah)  

Sample Su.n't"y (OJ:" A.Ul!SSlll~lU ofJ.:h..rVle'( OJJ.cl Po&I h.nrvi,\St r .i)l(J('t  

S(btdu.lo 6--11-': l..uu.eii at ~1arkH Le\ ~I (\\'Jtolesalt"/RemiVl'rt-proccui11.g,/Pt'Oc.c;..,ius:,  

Un11 L••l!l lo lnl•nll l'hh (ByOb..n-•tlon)  

S. ?'<ii
7 o. ranlcuJ'iars 

L A.............,.IJ:mat1c mnc 
IL Stan< 
iii Oisttlet 
h Tch.;ll/Tloluk ,. BloolvM•rulW 
•I t-':rmc ufllic n•h marln:t 
vd. Ntnno & wJd1w uf lh.c whulcsa1crl n:taUl'11nroccs..cihti: unu 
wijl, Pc:nod uf1.ora1i 11rv 

IX l}nto orvfsiJ 

R. Los '"c' durin!! 1nn...,ort11llon: 
~No, Parllrulun 

Du;lllnce ofm11rket 1mm nhocc ofloodma fl8h, 1anI 
IL Mode ar1rmu-rww1 

Time u.i.o1 ror tmn!C"":uiadnn. h 
Iv 
Ill 

"· 
' 1 vno ofn::ll.lbctiol! usqti far tmnavi.rtntlcin  
Wbctl\Cr ice 11 used ror 1)ac1caacru!  YClll !'lo 

vi. Pith. lco nrio llSCd fm case oftu-) 
\'lcluhLO(w .....le ilniw.1Jt>r1uu1.Jvsit. CMhuuuun 10 irn) 

"Ill. 
vlL 

Wci;:IUoflidt~ILoisl"" 
jx_ C1W1es: oflA>ti 

c. Loise!: durlu11 il'•-..ct: 

S. No. Parth:ulars 
I Type ofllOOlll• 

IL 
jii 
IV, 

"· Vi 

c-·u." orMot""" "" 
O\IJ:ntion ofstoroac. ct.'"°" 
Wc.1glu qftnrnple.dr.awn (,._linlfn
IOkt• )Unlnl~ or ccuunte~ .....Jc.1 
Wei•ht of IW. ""'lied ll1 
Cau.oesofloss 

u1n 

.k." 

Fr07,cn $"lonagcl Rcfiii:µ:mtcd3to:nij;e.-' ll:unboo 
b•ske1 PluJJlc lnsulatcJ bo~w11h lei:/ MCllll box 
wfth l«/ Plimlu crnte/ 1uw o•ha-'•i •-:if•' 

http:S(btdu.lo


123 SVrvev S<lhedulos 

,\LL. ll'l lllA COOltOll'IA l l'.0 RL~EARCH l' ROJ ECT ON  
1•os 1 llARVE1;1 r t:CHNOLOGV (ICAR)  

OPllET. P.O. PAU Campus. Ludhlu11n 141 00~ (l'unj•b)  

S•H1pl~ Sunt) ror Mlft\lutrtl of tl•ntst •nd Pmt bar"'HI Los.Ht  

!;cb«htk 6-'lf': U..... 1.1 \Im" IA\d (\\ tootculd Mttanl P""1'nJ<clliollf t•roc....i.2  
I oil I f'd la \ hrt.. ltdq8) ObM"nalloo)  

I s. , .... •a11k u.l11't ' r, A,-,.aulld.M. ... I 

n s- I 

Ill '°"""" I 

" Tct..l'tAJyl I 

' lllood.'1-'"' I 

.._.. _ . "..1.•t11t-;,;-rhi: ti1h nLMltt 
,,,-t-:~-~&~~fdlc•bo~ ~1"!!5~~~-~ 
•an ' ~ ut Cl"'!l'!t!l..,, Dlutul •ht' 

a. tau. durla.;1na1pona1Jo• . 

01.t.u: .,{nriJ1 fnwn ~1...... ur ..._..,,. flah • IL 

~1.wJ. ut triWI- -·1 
Ill 

~ 

" 
Tnne LAL~ lur 1n1n,---auon b  

l_lf-C~J.Ut~! l~!~J'!~'l.U~~l~ 

YoW' No_W!t'.c1_1~et 1~ '• t~d l1tt f1:..k1&~i:J• 

YI t 1thLko._~1~u~-d Ufl ta~ ~1--~~..-_I 
•ll \\'t1..l111_1t1~1r_i~ 1lt1'4n ~'' an~l)'*..~ht1Uh\1 tn 10 ~II 

Wci•tln ufH\h ~u~u.rJ~d flAJMt i..11:•Iii 
n ('uUMil 41f lo"'" 

<.:. l..11'" lJurhf"• •lt1n1•l'!: 
S.Noi r11r1h:ul111'1- ­ f....... 11Wfr1t-"t•11v oJ"";'k'n~'· n llw'lllkln uf ~~··..~ iLi:­ - .. 
lil Wclubl ctf ~iLlll"le Jnwti-•Mtnhnnnt I Ul.v (II cu111nleto 111cltI 

" _\~_!?I ~!t1.~ill~ t~."-~'!ID~d.a.k@

• r..w... oi ... 

D. tu\'t dunn• d­-ln•: 
s. ~D. 

I 

t ar1k'11b." 

on~.- oj -,ilf! l\oat~~1~·nc11.cJ" 
Tu.tat taial l1 \ln-"'. Ji\"oL 

w v.~t~tpk~,,~'Ir.Jiumrk-offhl•> 
" \\~!hi.II ~alr-d m the ~l"- l" 

(.'.Miia l•I • 

http:l_lf-C~J.Ut


Posl Harvest losses m lndw 

ALL INDh\ <:OOKl)INA:tEJ) RESEARCH PR()JECr ON  
POST UARVESTTECHNOl..OC\ (ICAR)  

CJPHET, P.O. PAU Campus, Ludhiana 141 004 {Punjab)  

S•ITIJ,IC!. Survey for AsJUsn1cnt or 11ar,·r:n and 1'011 h•rvesJ Loft.CJ 
Schedule-SR : Scbcdulc ror ts1lma1Joo orf'c~ent ~t·o~ge of Comn1odiry 1111 01ffi:nn1 t,,e, ell. 

L ,\lt'l'~lnnaHc zou.c I 
! Sf;1u: I 
J l>lstrltl 
~ AICRP C.nlm 
5. N,111~ 1&nd 1.-i11ruath.>ll of~ov1ndl."nt 
IL l'l•ll(': 

(8) lliJtaDotioo nfvarinus commodilit$ in% for stora,R;e :at ''flsiu1u1 ltl't11$. 

s. 
No 

NornoM 
cll:nJmodlL) 

J\ctaln..i 
uillmu

,.,...,1 
Rc!•lno~ar 
g_odD\\'tlJ 

WllTtf'H)UJe/eold 
&10!1>" 

Rclliin'11 
by 

~hole-
..ill<r 

Ro:t•i•i:d 
by 

rcuutcr 

R...m..i 
11 

.JJf"«<"S...:rng 
CCllltc 

T"'•I Rcmmt•. 
iflllY 

Nol~: 

• Tobe i111 odup hy 11><: ReseMlh Engmeccs mmlved lnlhepro3ec1 nir•h•comm<>dules tumdled 
by lhllm In •CSfl<clhcUl>lritl!l•1ulbyo1h<r ..f'<IU In 111..rcu, ltllllf, 

• 1•1.,,..,e fill up 1b1" potfonno blscd on ,l'<lU •xpcnenCC/JUdlllllCDL In cosc 1hcrc 11 need. '""'" 
1llUnbaorfi1nn-'o•hcr1 cllU be lnl""''""..iregutdHlgdi!p1"'1Iortl1elrconnnt>dlu... 
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Appendix 111 

A((r<>-Cllmulic Zone-•vlse List or Dl!iff'ic ts scl~t~tl. ro r Surv~ 

N111.1e of Zone JiW. Dl>l<kll SUJ'\ •Y•cl l'llf Ccutn: N11.ml! 
\\\l111em I li1nalnvan 

11"11""' 
(7.JJn< 011 IfUMtluJ l'Jaili:sh 

'-'lwnh• 

5'>WI
Ku11 1a.u1 

Xhlmlt 
Omo 

IJlianmi:hnl 
Almoni 

.\Imo111 
IJ'lg«hw>r 

l;tl>lmndu1l 
Jl11nrlw11r 

t'n1111111pr
N1unlWJ 

e.~uml ll1111i1l:yuJ1 
Re~'"" 
17.oo•Ol) 

\ilruO 

B•me1:1 
Uuml.lbouUJUTll1ll 

l(•mtup 

,,'-m 

l.ttldihnpur 

1.mo1Nalhori 
Nagaon 
l1nwldo 

WCSI Bcug• I B.ankunt Khr.irugpur 
LO\\'trG11np;_clit 
rr.m 11t3loo 
ll'.<N1<l OJ) 

Wo;1 ~C!lJ!llI Moillnlpin (Wc<t) Ki1M1HPJJl 

Wc:sillcr18'll 
Medmlnur (E:til) 

Kolkai.1Notlio 
J.lp>lsun 

Mlddlo Gonse1ic 
Plius ll<tittD 
c7.aoc °'11 

ll1hm 

lllloh.. 

r.... 
T,lorolumga 

Smn:isuput 

Supaul 
~ 

Vu•r l'ml..11 

Amb<JJ.ur N"JUI! 

faiubloJ 
A"1l1\jl!lth 

Balmmpur 

SnoblJadra 
Viuarut 

lJlllll Prud<tlr O<ori• Lucknow 
C l 1:.1.1111111111 
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~1mf' nfl..c1nl' Srat~ Oiitr1c1$ ~un11)-cd t'IO' Cc!111rc S111n• 
U,JfptT Qongan; 
l'llln Rqlnn 
cz..,..115) lhmr Pnlde.h 

L&U\\'Illl 

L•od<nuwKanrur(l)cl1a!J 

tlru1uo 

Unur Prruk.sh P"'wriwt• l'oimhiuj 

Tno"' ('""'°'"'
Pla111Rc~1 
IZ<>t111 06) 

Huryana 

h1chnb1w 

HiAT 
lliw 
Jorul 

K•m1tl 

Koh1ali 

r1udol> 
Ft11)tCJ1Ut 

Luillu•1111Jul•u~lw 

MOWI 
8dh.'t11 Pllllnll W\d 
I1111• !logion 
(l<m• U7) 

Ch•Ui.lgarn 

ll1lli&p1tt 

R1iput 

KD1gnrh 

Ru11>W 

lA•hrror 
K U\o\'ltrltlUl 

\1Ahlmo>htno llhmullu11 A.l.nl• 

Omu 
Olu:ini111101T 

UJ1uhan~v.t;rrPho<1l~1Ud 

Sort_pur 

\\.~1 Dcnj!il Purulia KJJn.1"!J:pu.t 
Co:nmol l'IOU">u ~nJ 
I lltl• ll<gi1>11 
tZouc OM) 

Mndhya l'rod.-h 11"""ngubud nhop;il 

Ru~ Ah"'1 Jodllpur 

Knj:11\llSJn 

Hi:.ntn1111l 

U41lpm 
8.lfnH 

('hlnnrgorh 

l)da1pw: 

l:IJ'llilll JoJ11Ut 

•  



IV Distrlcl« selectfl(l for survey 

Narne or 7_,..on" 

Wotan r1111c1111 and 
I h 11, RcgJon 
l/'111~ !IQ) 

:-lou1hcrn }'hue.Lu •tnl 
IfIll< Rt11lJOl1 
tZonc IQ) 

Ell.iii ("aa.~ l'J1nnt and 
11111.< Rc;pll11 

lkoc ll1 

SlllO 

\bbo.-..hnv. 

"i•tw-...tnr.1 

Madl1)'11 Pmde>h 

Kmn11JJilm 

Kmnlllllb 

Tilllltllt!JltJU 

Andhru Pn.dl.'.'Sh 

Andlri"D Pmd~sh 

Ons$1 

Tui1uhludu 

Oi1rrlt..'1t 5u:n~yed 

AWamvdll 

Noti~ 

Kulh11pur 

SollJ!ll 

Silliu11 

lle...1al. 

Jhnbun 

N<cnnwh 
n..ng11loro (lturolj 

CJ11 lt1ldUljfll 

Kuhar 
llclgoum 

llcllllr)I 

liijn11111 

!Uimo)11kwmn 
K.lrut 

NunhArwl 

llhmV111Uur 

e ... Godilvun 

Ylca.t Ciol.b\·.m 

Ouruur 
.Kr11hn11. 

Ndl111'< 

C.1W1ok 

OW1J.1uu 
J11¥1!Uu1gluir1u 

D1nd1gul 

l'flT C'entre Nanu!' 

hL>l• 

Kull1.tpW 

llboflDI 

Ha1ll14ln~ 

tuJchnr 

Connblil~ 

01conm 

Anakopollo 

DopaIla 

Bhubantswnt 

Co1.ntbiJful'~ 



Post tlarv<l1it ~ In fn<lla 

'Jame ur7..ont 
\\'ctl C\)a~t llluin:t urttJ 
Clhi'llJ Kiew.on 
t/.111..: 111 

Otum1 l'hun• 11nd 
111111 R.:a1«tt 
!Zou• Jll 

W..awn llry Rc~l<"I 
!Zmic 14) 

Sta.tr 
l(.w"""'4 

~ 

KA:Ollo 

Kcl]ILI 

J<.c...a. 
Ttm1Uruul11 

l1ujllQI 

R'IJRlolum 
1Uoj'1i!fw o 

DhtrlcU: Sur\'t.)'cd 

1'41..diliw Muimd. 
Shlmogo 

KonLlu1 

""'"'"~"'1 
Koull}'tlm 

W"y:uw.a 
l'•WdwJ 

Ohonmjmri 

Amlllcli 

~ 

Khai;i 

MdtltAwi 

'lJ&YWl 

Chura 
R•Jwmuutl 

Ptrr Ctotil t"t' S1tn1c 

l!.ol&:hur 
B•nga~ 

~'i!JUd 

r\l\lanm 

fn\11J1dnn1;. 
t ~hnt..loro 

)wlag•d1 

/aiJ!lrr 
u,ra1pur 
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Appcndlll fV 
Sample Siu (Nti. ofR<'"JIOndcnl~) ror -Ell'timnlion or Lo'5 in Fa rm Opl!l'nlion• 

Ill th~ Nwlunul Lc>'~I 

\. f\!o Cmn lla'"'""'r- l'nl"'11on rn ..... ~ ""'11•&1 \\llUUI~'- Df)'h"t 11iittk- T,..:11!1J111.-. 
loq: -lnp Gi"a4Wi lo~ 

kti. ... nlnt 
qh1e t1111ws 

c:..a.1 .... 1.C.:nu.&t. 1\.111~ lul.WL ')11..U'.t:it..) 
j Plldd~ 2199 '"°'' 103 1 ltg;) !IW 0.1.J j ... 

2 \Vhi:111 11'1<1 ... , 11"1 - ~..111 '" T(1l '>% 

l ~t.iltc 5'S ""8 Sit! SIO 410 470 '38 

• 01h11 l!M '41 1 , 00 •<u l4M J6l l7ll 

' ~ , 19 i '.!'I 513 Jill> ill 406 ll70 

• l'\l!IC:Oli T'\:11 l'.!S '"'' l?ll - 'ZJIO Ti 2J9 !?~ 

7 (1J1(,'\ f"Cli ..,. 
""' ~?• ];;;' ~!'3 J<fl ~~ 

~ Sn.di. I n:m, w JJ'i J .. - 11' "!40 JM :!S~ 

' Orv~l\ tirun1 ,... ,. .. ,., 
~ J11 41Jl ;MW 

111 f.iLlftlrd 1194 oU ~ ... 1111 ~~fl rlfl ~J 

ll 0••1:1 I Q.! 1111 - - Jl 19 ., filll 
12 li<lyHcsn ss,; ~II! .11• - 17X ;w. .rm •?U 
II Sa.!Jlrnm \l • IJ - • • ~ v 
N S1mft1.m-r.t- ll' .10~ U J - lll !bJ lll• 11• 
II :lritUN!uut ,.,, -U!I 321 . Jl11 • OJ •n 451 

trll.lu 
lo Apple- 689 .J:ll) ;g1 4i5 5.J'J 

11 U 11t1a1111 Ill lli 120 :7 lf.0 

J$ CitrUl S9n •01 '54) )JO '41? ,. u ..... ,. )4 5l . , . )1 

.l-0 :l:u.A\'• SJO 2411 nr "" 19' 
l l ,,,,..,, m IH m -n Ill 

21 rlOpO)'• "'" 
.,. ll~ - :on •IO 

11 ~IJplllf!I 
,. 111 JI . - " 5J 

\ (1tttn.hte1 

J< t :n.bb~ ....,, 
"'"' - 111~ . - 4~) 7f'~'I 

a f11idid1tiu:t 711' . ., uµ . !<ti .... 
lt. UuoaJY.. •1'11 <H . m . . Y>~ 71J 

.I? "1Jaah,- j j . • ' 1 .._ 

.lll u.w.. .-CJ~ 'It~ Jtl . - l.4' 1"2 
1<) t•ot;uu 1011 .t05 1•1 - 7}3 ~01! 

JO 1 0 1t11a1t) 108J 76S 10~6 l1l 105! 

]I llplot>i 170 10$ 108 - ·~ 106 
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~''41 C..1• U.ar..-nt· C~JC!tdw t'lltali. ~""'"" Vt i•"tlW• ll17io1 ....... fr.u11pllf'• 

l•c .. , .. , Cfr111U111 I•~ tit:;lntt Wl-Oa 
Jd.i••l111: 

t'bttLitkiu <.'ru~ "-till '\plea 

'l Attea1~W II~ 4<l :lo)& ·~µ 2'11 1~~ '" 10i 

u lllM:.i< I''!'!"'" l~I ,.., 11 .. . :_43 lift 21 'II 

l4 u..i..w ~· 10l I~~ . 17 14" !9l 

15 q,1111 <n5 W• )19 :In 1*7 l lHl "" J6 '""""'"' llU6 ~9 114~ . 221 ~' 0$1 

r Con•l'kkr 20 9 ?O 18 ' 10 14 

}it S1~tt111r '1"111 ~~ ll7 . JJ• .2111 ~· 
J9 llnnnmc. llQ 4k . 14 •• 1n< ., "" Llmtl)Ck f1rndU'Ct 

4'1 4ll f .lJ . . fl~ j•I 

41 hoU.m!Fj1h no 1 IC• 12> . 11" 111 

41 ~Sllll!C Fisll 9) . 91 . 3 03 
4] Mc" ™ . ., rouluyMUL "~ . . . 
4S \Ill~ """ llS<l . ~ 

Cruomodl')' 

•• IJ4!K('t')' I< ! . . ' l J 
lii:b11mh11u 
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Appendix V 

SrullpJr Siu (1110. of RMpondrutk<) rot KulmaUou of UlJi< durine Storage h1 
Oirftre11t Channds as lhe Na1i111111I t~vcl 

S.N~ ('n111 F•"" Gyd(i'°"" \\'holn•ln" RetititC'f Proc""'n& Unit ....... l..(:td lic-"tl 1 .... .i l.klo•t 
t;ntl.tu (rnnll. ~UUtr:bi, l'u.bh., Ullittib, 

I f•""4y 1ll()7 1l 11• •.1 1.: 

2 ~ l1bli> , . /jj "I \l 
l .\I~ 6'h· . w ll I I • 

' il.111• •7• rn "' +I tol 

' SwvJ1wu. li~.1 IM ;2 "). 4 

• l1i~11J'ca !JJ " Ito T' 17 
1 UoUl'<a ll!ll u ... "\ll :..' 
• Ulut.•.l:. Or.ant 5(11 7 11• )(1!1 ll 
y ar .... °""" 630 ~ 18b Ill 10 
lu \lmbni ""° II fi1 3~ IJ 
JI ( '11llUlhCC:i1 m . :u . 10 
I! Su\bcai!i •7l 7 D 9 l• 
ll $.iali1n~,tt ll I ~ !I 

I• St.1n!k1" n 19 7 311 lb I! 

IS GroundJnll SM 
,, 11• IOU ll 

Frllll'I 
16 A"""' 2112 ll J-0 8~ l 
17 Ba1111U11. 'D 6 70 u I 

II C<tNI m I b9 116 6 .. <intpl:• ~ . ,, 
• )] ' :o (iuaY'll! (•" - Sil '1-l· IS 

~ I Milngu 13 . Iii! O) IS 
:.u l'~~YI :UQ ] lij ., I 

ll s. ..... II . "' n -
\lci..~••hl~ 

211 C:ibbo:« 474 ~ !Ill 61 J 

J..• C--.J1nfiftoww:t •26 4 ~ T1 . 
l~ (ort:en Pel 166 ' ·•I 14 • 
27 Mu'4u00iin . u . 
~ •1'11on ~ 1 >D ~j 1 

~· J\luuu "'" T )O IO l 
Jn Tb1JllllO IJ9 • ,,., 0 1 

ll •ar11tc:lt Tl - ~ 2' 11 
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S. No Crop F111tm Goduwu \ Vl11dnllltt RtUHir f"mceuln~ Unit 
LcToJ l.l!'t"t.t ""•' ....... i....i 

l'hMtasino Cmot nd S'plekt 

11 Ata.":IUll.11 ~ 7 l1 ;i ' 13 Block l'l>JlllOf U' 3 311 Jfl ~ 

M C.sh .. """ ·~ 2 2S lti ll 

J.l u.Ud ll7 ' 
,. •4 6 

)(, l'be.'anUI ••• ~ &K K4 !.I 

11 t:.......i.r !? ! ·~ u 1 

1" Stlgllf'CIJIC li1 • 3 ' ~ 

J9 Tm=d 78 . 17 ~Q . 
u ..... oo.~ 
~D F.U II~ - ll '' l 
41 ln1mrl fi,h ll - ll ,,. -
41 M11nn"'l'll1 . . 

·~ 10 ·~ 
13 MOlll . 2 ll -
4-l l~ullfli P.tt.1&1 • IS 21 I 

"5 Mill< 6i9 . . . . 

• 



133 

Ap111mdlx Vl 

l'xl~n t or National Coverage! by S11mpliog 

... C..mp/ l\o. 11r diatrim "frqdurtinn M11adi• ~~ of Na1io11at 
~ •. C'llllHUtdllJ' \Unf}'til "" .. ,"'"'""' PMd11f'd,u1 llmiJH~• 

cu,trkh' (,IHIO M 11 ((l\'l'rfli 

(,OOU Ml'l 

I l•oddy ~' 17200.0• Yl790.00 18.74 

• wi...1 lJ mt.II' (,O)l{I (IC/ lftA~ • 
3 M11t.0 lA l!dl.h8 14710.IJ(! 10.JJ 

• fl•1 .. 17 ij99 97 71•5Q,Oll •.n 
~ 'l<i<~mm1 IS 116• ?~ n•h.oo 13.M 

6 _..~i:on rd& 22 I (;.j,63 1740.00 6.01 

7 Cl\K:k , ... :o· J.911.Q<I Sf>OO.UO 6.'A 

~ W...~Clnm 1l ?Sl.l' tXlJ)<i l!.'1S 

• <lr'CCfl C"'mnn ~o 150.97 ··~.Jll JS.OS 

10 T\t1111tant 11 t~IS •1111.00 15117 

II CMlnlllkccl ll 18!<S.6-I l40?l1.b7 13 . .U 

I~ !\u)'bc:w 1i t!!J.~ .. ~.oo 1~ 5$ 

11 SAm1iwo J 0,17 ~· 4Jll 

1~ Suntlowo1 9 W•.111 M•U.OIJ 14 11 

" t,-mundt1uf v '?l . .n 7'11/U.!lll ··~ 
'" Appl< 8 1165.54 1?56.00 6&.31 

11 Oannn11 17 1 KS,J.lin l2 1114..l0 15.31 

I~ C11rn1 1< ~4.ll 6ll6.ll0 &71 

19 c;rapD ) 111 2.54 16llJ)O 6ll.l I 

JO rrat"11: It 1".3-1 1•%3 fl(I '-'8 
11 ~ttl11&'-~ 1g 144J_Ql l~lS,00 11.SZ 
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... C:ropl No. or dbrrkt..- f'rocfuctiun .\II India • .• .. rN11•lnn11 

""' cu1om1ullfy '"~t')C'iJ Lt 11un~1dl Pr""'1.uca'4t11 lll'tHI 11t tk1• 
dhtri~Q (,000 ~ff) cove.rot1 

(,CHIU M 11 

2~ 11tpl)'A 16 .l 1.79 lll 7.00 l.lA 

ll S14pu•• ~ ~J• l <U.IMI 11>% 

~ t'.>l>b~.., JA W .l>t $<121.M • .ls -
'U Otu110owcr lO !BJ,ilet 52!1\l. IO S.J•J 

'• (ifft:n- f•IM ·~ l1U.l' 2.."'Jll ?11 j.J~ 

l7 \fu.t hflJQIH ' 0 ·~ l7 Oil 0..37 

1~ r)tuon w 1\jjjtl,00 l<OJ4(1.cjl1 U,44 

l<l l 'ni2:1U 25 ~ll}M 2.WIU Oil 111.~2 

JO Tum11to l • Vl-1.117 •361.W ~.~~ 

JI hploaa 13 llilO .. W 1t.to.l0 LL.:b 

Ja A.mauuJ II 16->Jill .!SJ 10 J.IJ1 

l) c,;.nhcwuu1 II 711Af1 $"4 1141 14,61 

"' l'()eonol ~I l:?.11 T.l 14fll1'H> ·~ 
J.l Su~\Anc Jl 18'1G8..5G U!llTD.00 10.13 

J6 a lll<>k r..p.., 5 JI 7.) n.'Xl DJ• 

l7 l111UI 17 :!)11..27 JOl4J.IJ n~ 

l~ C'OfllltJdet • S8117 ~ll-'Q u...is - - -
J'I 111,,,,,,.... R 'IJ,4} ~I 111 Ill ~7 

JO r.u 7 5..8S .j6Lbt1 J.27 ., lntmd 1 L~h 11 6111.57 271!<)00 !-I l2 

42 ~i.Hnu.r I 'isb l i ii.!) .l.l:ULUO llQ 

JJ Meil 5 VJO 76:!.00 1.i2 

~· PnuJtl) .\Cai 5 1.U Sl7.\WI ll)S 

J.S ~ 11 193] 71 91000..00 l.!19 
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Apptndh VII 

Or Anwnr Al.tun, V1<1c C1uuw;4,:l~>r., Slwre-c:.-Rtuhunr 'Jn1\-a1ily of A"11cultwul Sdt:nrea '1nd 
iedintt10ifY. !)nno.giu•c <;ha lttnan. IL~pc:rt C an1m111ee-) 

2 l'><.S. M. llyallit..,101.NM]lM. llydtmlwl 

J Dr.N•w•bAli, f;x-Uc:p111yOcre<:rcll General IC•Ul 

~ f)c:p11ry J)11tctnr Oo11ct0I t Cm~ Sc;icn") nr hi• n<im Ince 

j 1:>cpllf)' 0frectQrCiOtlem1 l An1n1:iaJ S<:1CT1cc) or hl1tnmnutee 

,. (')epuly D1rodnrOcmcrnl I F""""1a).,.Msooonln« 

7 lkpul)l l)c=torGoncntl t 1 loru<uhuroJ nrhl3 n~muwc 

~ i\."'l Oin>c1•rOc1u:n11U'roecsolint!l!l,ICAR.Ncwl)clhllflr P Ch•ncln) 

• Dnoeto~ Cli'llEi. LA~lhmno (Dr. It. T ratll\ 

10 l'r11)c:<ICoutilin•l<>r,AICltP1•n P'FITU:>r S K, ll'•nd.il 

11 Or.JI. V L llolllln. HC3d, Olvis1onorSomplcSuncy, IASR.l New Delhi 

12. Or.A nil RJJL Pn""t1C>IS.:1ct1tl•t, IASRl.Ncw Delhi 

I J l'rof V. K Scl111J1l. So111or Resco.rcbll'1gmcar, l'AU. Ludl1iono 

14 Pr lMwo111Si11gb,J lead,A(WI En~ °"l"'muc:n~ llSR, Lll<~Jll)"" 

' ' Dr. B R.'lngo11na. E.o·SencorRtsOUIQli f!n~tnec.1.JAS, Banpfun: 

I~. Pr R. VilunOJJwcJ l...U,A~'fll ~Fc!Odl'rnceuEhu. TNAU.!...,lmbloum 

17 Et. R. K. V"1111wol<wnu. SccllDU" fSS 1. l'C fl'lm Unn. CWRET. Ludlnano 
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Appendix VII I 

Oirfcrenr Nurnci; 11fC1111» Sc•IL'<:t•d for tstlm:ttion or l'o• l ll:irv<$1 l .osses 

s. Nile c..o~., t'1-1jtJUC¢ OJbcr""""' Jloooilru....., lli.w.11 AU.WU Jlr-<n ' "" 
I l'•Jd)· IUcc ()ntw •+unvr m ..... 'll'T 

!. l.li.'hai TIJnt.lidl iil!Wt!IUl.1 Odwll <lit 

l. Maac ~""' /.ro ill'UIJV 
M•kk• ~ 

(Arc1t11 l1hun~ 

• ~ .. .i '1tltol ts.Jl.:f 
P1•1111tM'""" li,...A<J/1tl-;t I fk. 
/>f'fflfl.'ttltfbr r'llJtlm. !JI• <l~l(f 

' 5"'8himl ''""" 
~illl#r !flNIQ.'!J,. 
s..,.i. ... 1111-

;...,, ""ff 

0 t• 1~:.con Pc:Q Ttcd(1n1m C"ntcmu.r trr1t.1• 1'Jhcr. Tur ~ ,__ - -
7. dtlit..ll'a /!opJG&mo ('~·~~ cw..w ,,,,, 

- Pul.Hfl -
J Uf;l('li '°""'" Vil1nc tcnnl 1ig1rd fl'l""I(' I t.'1'11 ~ 

9 C-#'tttt Vmtt \lwJIS.... ITJ."lttl ratlJothJ 
1 Moon~ 'l.~ Cioldcn Orinn 

!(I Mo.Wu~ 10muW 
/JJw.o.b __ 

s.uu. wn 
ti t :o,111m;rcd (iriv'.'1''""' lun1num 1h;~la ~'""' - - - ,___ -
tl. SUoJlici.u (i/,'t.'.l.lho...tttu.t So)'llwt• .mir.n.. 

(J illi'~\ --- --
11 lii11ITI('w.,•r fltrtA01"ff.T ll*'l11''f"' "'""'" ".ffi'I - . 
l4 Sw1tluwtr //d...mt!w illlJWW 1.;,..!Jl.ujn1iA.bi ~-.ti -I! '1f\1'Undnur ""'"'" , l~lt&f h"f'fJ~lM Mooripatoe 'I'f""l! 
H -lpnl• Al~th.t• wfw-v.rl· !!eh fl'1 

n tJ.11nnn1t r111n1;11n ,,Ot.tn •PP ~(-ltll ;ffi 

~t111nd11ttn t '/l('JI .. Otiom flf \llUta:Ml. ~ll!ll.~l 
18 Cuna. SwtCL Onti1rt~ Otnu l•t"f.,JlltJ Nau111~i 'ff.r<fl 

''""""" ~In• •ft will 
J 1.; t>?rullt (Jmpct I l·lJU t.'ttltfdo• AmiOO• •'L< 
l• fiUl\1' rl•·'''"" p:11,11nu ~lnl•lllt/ --- ,_ 
!1. il&u!!I" JJ.J.lj•llJ~~ Alw• .llt•I - - f- - .__ -
::?. f'llf"O}i J'1¥11)CIW ('Qru 1t {'flJli(J-(f fl(lctUI """" 
lJ ~· 

S.rnd!lW. M.,11f/Wra ::.(f#U1t Cbock"" llr"I. s.i-
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~}<o ("fl ft't:iU')' ''1!>d11trr ()lbC-1 Utflill, ... 8ol•ul~I •.•. ,.,,11 nh•di n•'Ui• ~~ 'll~ 

~4 Ciabba:ite IJnwtra ultm,·'t'n B•ml 11<>"1 ' or< ~1'1\ 

"" I 
ll C1u1liflawer ll'rt:f'l'J'IC'(I ~Jf('P(Jt"Nf Phul Bohl I ~'!loll ,.., 
~(· Cirtun ~civ Pb""' ~,,rn wm n1r "-1.icqr ~ 

f r11r••,11 

•• t.tutttirorlm ,-tgom_,,.,- ,,.,,,,.r#"'ld" ~h·••ttl ~' • 
\ 'q...W ... Kukutn1u1ui -- -,. Ou1oc, tlflUi'N t.1(1/hl ftl)'llJ --19 PoLaQl :ifN,ttUllR JllbrlOJUIJt ""'"° :llT'I, 

3JJ 1imlllw JIOJl!t!."\lmN """"""" ~~ 
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