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d]jf v]tL
!= k[i7e"ld
d]jf g]kfnL ;+:s[lt tyf wfld{s sfo{qmdx¿df cToflws k|of]u x'g] kmn xf] . 
d]jf pi0f tyf pkf]i0f xfjfkfgL ePsf :yfgx¿sf s[ifs / d]jf kf/vLx¿n] /f]Kg 
?rfpg] kmn xf] . e"dWo /]vf jl/kl/sf] udL{ / pRr cfb|bf ePsf d'n'sx¿df 
d]jfsf af]6x? k|fs[lts ¿kdf kfOG5g\ jf a[xt ¿kdf /f]lkG5g\ . dWo cd]l/sf, 
clk|msf, lxGb–k|zfGt If]q, ef/t x'Fb} sl/a kfFr ;o jif{ klxn] g]kfn leqfOPsf] 
xf] . d]jf ls/f wkfpg] tyf sL6gfzs ljiffbLsf] lglDt k|Voft ax" pkof]uL 
jg:klt xf] . of] gf} b]lv afx| dlxgfsf] 5f]6f] ;dodf kmn pTkfbg x'g] kmn 
xf] . 

g]kfndf ;dy/ t/fO{ b]lv t';f/f] gkg]{ dWo kxf8 ;Dddf /f]lkFb} cfPsf] ePtf 
klg xfnsf s]xL bzs b]lv gljg k|ljlw k|of]u u/]/ kxf8L If]qsf pkTosfx¿df 
;kmntfsf ;fy /f]lkg] ul/Fb}5 . klxn] 3/fo;L / ;f+:s[lts k|of]hgsf lglDt 
/f]lkg] jf kmn vfP/ kmflnPsf aLofaf6 k|fs[lts ¿kdf htf;'s} pd|g] / kmNg] 
ePklg xfn t/fO{sf s]xL lhNnfx¿df d]jfsf] Joj;flos ¿kdf v]tL ug{ z'¿ 
ul/Psf] 5 . g]kfndf d]jfsf] cfGtl/s pTkfbgdf qmdzM j[l4 ePklg dfu / 
cfk"lt{ aLrsf] vf8n k'/f ug{ ef/taf6 d]jf kmn cfoft ug]{ qmd klg hf/L 
5. xfn Joj;foLs pTkfbgsf] lglDt ef/t, lrg, yfO{n]08 / >Lnªsfaf6 
pRr pTkfbg lbg] d]jfsf hftsf aLpx¿ cfoft ug]{ kl/kf6L a9\b}5 . g]kfndf 
d]jfsf] kmn / aLp pTkfbg x'g] j[If jf a'§faf6 cf}ifwL tyf ljiffbLx¿sf] 
k|zf]wgsf] pRr ;Defjgf  ePsf] kl/k]Ifdf of] k'l:tsfdf d]jf v]tL ;DaGwL 
k|fljlws tyf k|ljlw / ;f] ;DaGwL hfgsf/L k|fKt ug]{ ;lsg] lgsfox¿sf] 
ljj/0f k|:t't ul/Psf] 5 .
 
!=!= jfg:klts ljj/0f
d]jf -Sofl/sf kkfof, Carica papaya_ Sofl/sf;L -Caricaceae_ kl/jf/ 
cGtu{tsf] Ps jg:klt xf] . Sof/Lsf kkfof d]jf / lxdfnL d]jf -jf:sf]g;]nLof 
ka:s]+;, Vasconcelea pubescens_ d]jfsf b'O{ ;dfgfGt/ hflt x'g . g]kfndf 
v]tL ul/g] Sof/Lsf kkfof dfq xf] . ;g @))) kl5 jf:sf]g;]nLof ka:s]+; 
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nfO{ Sof/Lsf hLg;af6 x6fP/ jf:sf]g;]nLof hLg;df /flvof] . lxdfnL d]jf 
blIf0f cd]l/sL dxfb]zsf PSjf8f]/, sf]nlDaof, lrnL, k]?, a|flhndf /}yfg] 
k|hfltsf] ¿kdf v]tL ul/G5 . o;nfO{ Sof/Lsf d]jfsf] hftLo ;'wf/df k|of]u 
ul/G5 . 

d]jf Ps rfF8f] a9\g] ¿v h:t} x'g] h8La'6L -herb_ xf] . d]jfdf tLg k|sf/sf] 
km"nx¿ x'G5g\ / k|fs[lts ¿kdf sL6 jf jfo'sf] ;xfotfn] k/fu–z]rg x'g] x'Fbf 
d]jfsf z'4 k|hflt eg] kfO{b}g . k|fs[lts / k/Dk/fut ¿kdf /f]lkPsf Pp6} 
af]6 jf kmnsf] aLpaf6 pdfl/Psf af]6x? km/s–km/s u'0f ePsf kmnx¿ nfUg] 
x'Fbf Ps} gf;] u'0f, cfsf/, /+u / :jfbsf kmn pTkfbg ug{ lghL Joj;fo tyf 
cg';Gwfg s]Gb|x¿ ;lqmo tyf s]xL xb ;Dd ;kmn ePsf 5g\ .
 
d]jfsf af]6x¿ rfF8f] a9\g], /f]k]sf] % dlxgf b]lv km"n–km'Ng yfNg] / hLjgsfndf 
!) ld6/;Dd cUnf x'g] x'G5g\ . rfF8f] a9\g] ePtfklg d]jfsf] af]6sf] cfo' eg] 
c¿kmn–j[Ifsf] eGbf 5f]6f] -!@ jif{;Dd_ x'G5 .d]jfsf] af]6 ;f]emf], 7f8f] / k|fo 
xfFuf/lxt x'G5 . d]jfsf] af]6df :yfoL xfFufla+uf geP klg zLif{d'gf lgdf]7]/ 
af]6sf] prfO lgoGq0f ug{ / t];f{ xfFuf pTkfbg ug]{ ul/G5 . d]jfsf] af]6, xfFuf 
eP xfFuf, kftsf] 8fF7sf] leqL efu vf]qmf] x'G5 / ;fgf–ltgf xfjf x'G8/Ln] klg 
9fn]/ jf efFr]/ gf]S;fg k'of{pF5 . d]jfsf 7"nf–7"nf km/flsnf kftx¿ x'G5g\ h'g 
%–^ dlxgfdf em5{g\ . k'/fgf kftx¿ emg]{ / gofF kftx¿ knfpg] qmd lg/Gt/ 
rnL /xG5 . hlt hlt af]6 a9\b} hfG5 8fF7sf tNnf] efusf kftx¿ em5{g\ / 
em/]sf kftsf 8f]ax¿sf] lg;fgL 5f]8\b} hfG5g\ . af]6sf] s'g} klg slnnf] c+udf 
rf]6 nfUbf ;]tf] rf]k lg:sG5 / em5{ . 

d]jfsf] af]6 jf xfFuf / kftsf] 8fF7 aLrsf] Rofkaf6 sf]lknfx¿ em'?Dd lg:sG5g\ 
/ PSn}–PSn} jf em'Kkfdf km"n km'N5g\ . df};d gldn]df km"nsf sf]lknfsf] ;f6f] 
c:yfoL d'gf knfpF5 . d]jfsf] km"nx¿ efn], kf]yL / peolnªuL u/L tLg 
k|sf/sf x'G5g\ -k|fou/L oL leGg} af]6df km'N5g\_ . efn] km"nx¿ ;–;fgf x'G5g\ 
/ %)–!)) ;]G6LdL6/ nfdf 8fF7sf 6'Kkf]df em'lG8Psf x'G5g\ . 5f]6f] e]6\gf]sf] 
6'Kkf]df 7"nf km"nx¿ kf]yL km"n x'G5g\ . kf]yL km"nsf] e]6\gf] kl5 uP/ kmnsf] e]6\
gf] aG5. kf]yL km"nx¿ k|fo PSnf–PSn} / slxn]sfxLF ;–;fgf em'Kkfdf km'N5g\ . 
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peolnËL km"nx¿ demf}nf cfsf/sf, efn] eGbf s]xL 7"nf / kf]yL km"n eGbf 
;fgf x'G5g\ . Pp6f af]6df k|fo Ps} lsl;dsf km"nx¿ km'Ng] ePsfn] d]jfsf 
af]6 efn], kf]yL / peolnªuL -ålnËL_ u/L tLg y/Lsf x'G5g\ . efn] af]6sf 
internode kf]yL / peolnªuLsf] eGbf km/fs x'G5g\ . Joj;flos / Knfl:6s 
3/ leq v]tL ubf{ peolnªuL af]6x¿ /f]Kg' kb{5 . kf]yL d]jfsf] v]tL ubf{ efn] 
af]6 klg -k|To]s @) af]6sf] kf]yLsf] nflu ! efn] af]6sf] cg'kftdf_ /f]Kg' kb{5 . 
peolnªuL af]6x¿ /f]Kbf klg s]xL efn] d]jf af]6x¿ /f]Kg' a'l4dfgL x'G5 .

!=@= pTklQ / ljljwLs/0f
Sof/Lsf;L kl/jf/sf] pTklt clk|msfdf ePsf] lyof] hxfF b'O{ k|hfltx¿ cem} 
kfOG5g\ . nueu #=% s/f]8 jif{ cl3 clk|msfaf6 ;d'b|L 5fnx¿sf] ;xfotfdf dWo 
cd]l/sf k'u]sf] lyof] . hxfF Sof/Lsf;L kl/jf/sf] ljljwLs/0f eof] . Sof/Lsf;L 
;b:ox¿ ljljwLs/0f x'Fb} / km}nFb} @=& b]lv !=( s/f]8 jif{ aLr dWo cd]l/sfsf] 
d]lS;sf]af6 blIf0f cd]l/sf k'u] . em08} @=% s/f]8 jif{ cl3 Sof/Lsf kkfof / 
o;sf] alxgL aLr e]b z'? eof] . d]lS;sf], Ujf6]dfnf / Pn ;fNef8f]/df ;Lldt 
;fgf] ;d"xsf rf/ k|hfltx¿ 5g M tLgj6f ax"jlif{of hl8a'6L, hfl/nf rf]snf 
Jarilla chocola; hfl/nf x]6f]/f]lkmnf Jarilla heterophylla; / hfl/nf gfgf Jarilla 
nana h'g df};dL pi0f sl6aGwLo agdf kfOG5g\ / Ps ¿v xf]/f]lelThof 
l;lg8f]:sf]nfO8\; Horovitzia cnidoscoloides, h'g d]lS;sf]sf] cf]cS;sfsf] 
:yfgLo jg:klt xf] .

!=#= d]jfsf] v]tL lj:tf/
d]jfnfO{ dWo jf blIf0f cd]l/sfaf6 aflx/L cGo d'n'sdf km}nfpg] sfo{sf] >]o 
:k]gLx?nfO{ hfG5 . ;g !%@! df lx:kflgof]nf 6fk' -xfnsf] x}tL / ;fGtf] 
8f]ld+uf]_ df k'of{OPsf] lyof] . Tof] ;do, of] kmnsf] gfd cafafO{ elglGyof]. kl5 
qmdz kkfOof, klkof, kKof, / cGtdf kkfof eGg yflnof] . of] 6fk'af6, cGo 
6fk'x¿df km}lnof] . hd}sf, So'af, e]g]h'Pnf, a|flhn / ch]{lG6gf ;Dd km}lnof] . 
;g !%@^ df cd]l/sf aflx/ OG8f]g]lzof k'of{Oof] hxfFsf] pi0f sl6a+wLo If]qdf 
Jofj;flos ¿kdf v]tL z'? ul/of]] . To;kl5 o"/f]lkog pklgj]lzs zlQmx¿ 
h:t} kf]t{'un, 8]gdfs{, u|]6 la|6]g / k|mfG;åf/f of] b|'t ultdf cGo PlzofnL 
d'n'sx¿ / cGtdf clk|msfdf km}nfO{of] .
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!=$= ljZjdf d]jf kmnsf] pTkfbg
;g @))* / @)!& aLrsf] ;a}eGbf a9L d]jf pTkfbg ug]{ d'n'sx¿df ef/t, 
a|flhn, d]lS;sf], OG8f]g]l;of, gfOh]l/of, 8f]dlgsg, s+uf], so'jf, yfONof08 
/ sf]nlDaof kb{5g\ .

;g @)!& df clws d]jf pTkfbg ug]{ d'n'sx¿ ef/t -%(,$),))) 6g_, a|flhn 
-!),%&,!)! 6g_, d]lS;sf] -(,^!,&^* 6g_, O{G8f]g]l;of -*,&%,!!@ 6g_, 
8f]dlgsg u8tGq -*,^(,#)^ 6g_, gfOh]l/of -*,#&,&#* 6g_ x'g . To:t} w]/} 
If]qkmndf d]jf v]tL ug]{ d'n'sx¿ ef/t -!,#$,))) x]=_, gfOh]l/of -(&,)@# x]=_, 
jª\nfb]z -@(,&)) x]=_, a|fhLn -@^,%@^_, d]lS;sf] -!^,^^$ x]=_, k]¿ -!@,(#* 
x]=_, sËf] -!@,^($ x]=_, OG8f]g]l;of -(,$(& x]=_, e]g]h'Pnf -(,@&! x]=_, s]Gof 
-*,%(* x]=_ x'g .

!=%= g]kfndf d]jf pTkfbg
;g\ @)!& df g]kfndf ! xhf/ !! x]S6/ hldgdf d]jf v]tL ul/Psf] lyof] 
-lrq !, lrq @, / lrq #_ h;af6 !@ xhf/ )( ;o !@ 6g kmn pTkfbg 
ePsf] ;/sf/L tYof° 5 .

lrq != g]kfndf d]jf v]tL ul/Psf] If]qkmn ;g !(() b]lv @)!& ;Dd .

g]kfndf d]jfsf] pTkfbsTj !@,&&& s] hL -!@=&* 6g_ k|lt x]S6/ 5 h'g cGo 
b]zsf] t'ngfdf lgs} sd xf] -lrq @_ . g]kfndf d]jfsf] pTkfbg ;g\ @)!& df 
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!@,(!@ 6g lyof] -lrq #_ / xfn ;g\ @)!*÷!( df !%,%@% 6g pTkfbg 5 
/ g]kfndf d]jfsf] If]q lj:tf/qmd a9\bf] qmddf 5 / @)!*÷!( -cfj @)&%÷&^_ 
df d]jf v]tLn] 9fs]sf] hDdf If]qkmn !%@* x]S6/ 5 h;dWo !@@& dfq 
pTkfbgzLn If]qkmn 5 .
 
pTkfbg / If]qkmnsf] lx;fan] k|b]z % cu| :yfgdf 5 / k|b]z ! bf];|f]  :yfgdf 
5 . pTkfbg / If]qkmnsf] lx;fan] k|d'v lhNnfx? bfª, ?kGb]xL, sGrgk'/, 
/f}tx6, pbok'/, emfkf, / tgx' x'g\ hxfF ^% x] eGbf a9L If]qkmndf d]jf v]tL 
eO{/x]sf] 5 . uf]vf{, lrtjg / gjnk/fl; -k"j{_ df klg Joj;flos v]tL ;'? 
ePsf] 5 . sfe|], l;Gw'nLdf pTkflbt d]jfsf] ljz]if :jfb ePsf] / pkef]Qmfn] 
?rfPsf] eGg] sf7df08f}sf kmnkm"n k;n Joj;foLx¿sf] egfO{ 5. To;}n] ut 
cf=j= df sfe|]df d]jfsf] Jofks If]q la:tf/ ePsf] kfOG5 .

cfGtl/s pTkfbg sd ePsf]n] ;g @)!& df g]kfnn] ? (,^%,#^))) a/fa/sf] 
#^,$&,#&^ s]hL d]jf cfoft uof]{ . o;n] g]kfndf d]jfsf] ahf/ la;fn ePsf] 
hgfpF5 .

lrq @= g]kfndf d]jfsf] pTkfbsTj . >f]tM FAO
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!=^= kf}li6s dxTj
ax'pkof]uL d]jfsf] kmn cToGt :jflbnf] x'G5 . kfs]sf] kmn ;f]em} vfg] ul/G5 
t slnnf kmnx¿af6 t/sf/L, crf/, r6gL, jf SofG8L agfpg k|of]u ul/G5 . 
o;/L d]jfn] vfWo tyf kf]if0f ;'wf/df dxTjk"0f{ of]ubfg k'of{pg ;S5. Ps 
sk -!$% u|fd_ d]jfsf] rfgfaf6 !^ u|fd sfjf]{xfO8«]6;, @=% u|fd kmfO{a/, !! 
u|fd lrgL, ;f]l8od !!=^ ldnLu|fd, le6fldg ;L **=# ldnLu|fd, k|f]l6g ! u|fd 
/ lrNnf] kbfy{ ! u|fd eGbf sd x'G5 . d]jf sd Sofnf]/L ePsf] kmn xf], 
!)) u|fd d]jfn] $# Sofnf]/L lbG5, o;}n] d]jf Hofb} :j:ys/ vfgf xf] .  
d]jfsf] kmndf k|z:t dfqfdf le6fldg P, le6fldg ;L, le6fldg s], le6fldg 
aL, kmf]n]6, kfG6f]y]lgs Pl;8 -Pantothenic acid_, vlgh kbfy{x? kf]6]lzod, 
tfdf, / DofUg]lzod; kmfOa/, k\mnfef]gf]O8 h:tf dfgj zl//nfO{ clt cfjZos 
kf}li6s tTjx? kfO{G5. d]jf kmnaf6 hfd, h]nL, ;'s'6L / s]xL k]o kbfy{ 
agfPsf] klg kfOG5 . sfFrf] kmnnfO{ t/sf/L / crf/sf] nflu k|of]u ug{ 
;lsG5 . 7"nf, l5lKkPsf kz'sf] df;' ksfpFbf rfF8f] ksfpg / sdnf] agfpg 
sfFrf] d]jf kmnsf] k|of]u ul/G5 . k]o kbfy{df lao/, kmnsf] /;, s]rckdf 
cfsif{s /+u lbg d]jfsf] k|of]u x'G5 .

!=&= cf}iflwo dxTj
d]jfkmn :jfb / /+u ;+u;+u} Sof/f]6LG;, le6fldg P, le6fldg ;L, le6fldg aL, 

lrq #= g]kfndf d]jfsf] pTkfbg .
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kmf]n]6 / kfG6f]y]lgs Pl;8 -pantothenic acid_, vlghx? kf]6]lzod, tfdf, 
/ DofUg]lzod; kmfOa/, k\mnfef]gf]O8 h:tf PlG6cflS;8G6 kf]ifs tTjx¿sf] 
/fd|f] ;|f]tx¿ xf] h;n] zl//nfO{  ljleGa /f]ux? nfUgaf6 arfp5g,.d]jfdf 
ePsf] kf]ifs tTjx¿n] Åbo k|0ffnLsf] :jf:YonfO{ a9fjf lbG5g\, k]6sf] SofG;/ 
-colon cancer_ la¿4 ;+/If0f k|bfg u5{g\ . d]jfdf kkO{g -papain_ kfO{G5 h'g 
e"Os6/sf] a|f]dn]g O{GhfO{d sfd u5{ h:t} v]ns'baf6 x'g] rf]6x?, 6«df / 
PnhL{x¿sf] pkrf/ ug{ kof]{u ul/G5 . kfs]sf] kmn hlG8;sf /f]lux?n] ;]jg 
ug{ ldN5 . d]jfdf le6fldg P k|:;t ePsfn] o;sf] lgoldt ;]jgn] cfFvfsf] 
b[li6 zlQm a9fpF5, /tGbf] x'gaf6 arfpF5, 5fnf cf]7 km"6\g] /f]S5 . s[lqd jf 
k|zf]lwt le6fldg P ;]jgaf6 xfOk/le6fldgf]l;; P, jf le6fldg P ljiffQmtf 
x'g;S5 . clws dfqfdf ;]jg ul/Psf] k|zf]lwt le6fldg P sn]hf]df hDdf 
x'G5 / ljleGg ;d:of lgDTofpg ;S5 h:t} b[li6 kl/jt{g, x•L ;'lgg], ;'Vvf 
/ s8f 5fnf, d'vdf vl6/f / e|d z[hgf ub{5. t/ hlt ;]jg u/] klg d]jf 
kmnaf6 k|fKt x'g] le6fldg P ljiffQmtf x'Fb}g . 3fp rfF8f] lgsf] kfg{ / bfu 
x6fpg] cf}ifwLdf d]jf k|of]u x'G5 . d]jfdf kfOg] k]lS6g -pectin_ kmn kfSbf 
kl/jt{g x'G5g\ h'g d]jf tyf cGo SnfOd]S6]l/s kmnx¿df SofG;/ k|lt/f]wfTds 
u'0fx¿ a[l4 ug{ h}ljs dfu{ k|:t't ub{5 . d]jfdf kfOg] k]lkg ljleGg ;f}Gbo{ 
;fdu|Lx¿, bfFt df‰g] d~hg, ;]Dk' jf ;fa'gx?df ;d]t k|of]u ul/G5 . pmg, 
5fnf, / /]zd wfuf] k|zf]wgdf klg k]klkg k|of]u ul/G5 .

@= d]jf v]tLdf cfjZos s'/fx¿
@=!= xfjfkfgL
d]jf pi0f If]qdf x'g] afnL xf], t/ o;n] xNsf pi0f/ ;dzLtf]i0f df};ddf /fd|f] 
pTkfbg lbG5 . of] ;d'b|L ;txaf6 !))) ld6/sf] prfO;Dd /fd|f];Fu a9\5 / 
a9L pTkfbg lbG5 . d]jf t]h, tftf] jf ;'Svf atf; nfUg] If]qdf /f]Kg' x'Fb}g. 
kmn kfSg] ;dodf df};d ;'Svf ePdf kmn :jflbnf] x'G5 . kmn a9\gsf] nflu 
pko'Qm tfkqmd @% b]lv #) l8u|L ;]lG6u|]8sf] aLrdf xf] eg] !) l8u|L ;]lG6u|]8 
eGbf sd tfkdfgdf kmn l9nf] a9\g] / kfSg] x'G5. l;rfO kof{Kt rflxG5 eg] 
w]/} ;do kfgL hDg] 7fpFdf ljleGg /f]un] ;tfpF5 / clGtddf la?jf d5{ . 
d]jfsf] af]6n] t';f/f] ;xg ;Sb}g . nfdf] ;do;Dd lr;f] 7fFpdf lagf 5xf/L / 
l;FrfO{ d]jfsf la?jf d5{g\ . clws / Go'g tfkqmd eP k/fu;]rgdf gsf/fTds 
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c;/ k5{ / pTkfbg 36\5 . lr;f], cf]l;nf] xfjfkfgL jf ;'Vvf / cl;l~rt 
:yfg jf w]/} x'/Latf; rNg] :yfg d]jf v]tLsf nflu pko'Qm x'Fb}gg\ .

@=@= df6f]
d]jf v]tLsf] nflu pko'Qm kLPr %=% b]lv & ;Ddsf dflgG5 . cDnLo df6f] eP 
df6f] k/LIf0f ul/ s[lif r'gf @ b]lv $ 6g k|lt x]S6/ k|of]u ul/ df6f]sf] kLPr 
;'wfg{ ;lsG5 . h}ljs kbfy{n] ;d[4 xNsf em/em/fpg] df6f]df pQd dflgG5 
h'g df6f]df d]jf rfF9f] a9\5 / u'0f:t/Lo kmn kmN5 .
 
d]jf v]tLsf nflu kLPr ^ b]lv & ;Dd ePsf], kfgL ghDg], ulx/f] / k|z:t 
k|fËfl/s kbfy{ ePsf] bf]d6 df6f] ;aeGbf /fd|f] x'G5 . olb sd kLPr ePsf] 
cDnLo df6f] 5 eg] s[lif r'gsf] k|of]u u/L df6f]sf] kLPr a9fpg' k5{ . sd 
k|fËfl/s kbfy{ ePsf] lrD6fOnf] df6f] d]jfsf] nflu /fd|f] dflgFb}g . km]bdf Ps 
lbg eGbf a9L ;do kfgL hd]df d]jfsf af]6 db{5g\ . To;}n] kfgL hDg] :yfg 
d]jf v]tLsf nflu pko'Qm x'Fb}gg\ . ;'Vvf ;dodf d]jfnfO{ k|z:t kfgLsf] 
cfjZostf kg]{ ePsf]n] Joj;flos v]tLsf nflu l;rfO{ ;'ljwf x'g' kb{5 .
 
@=#= d]jfsf hftx?
g]kfndf :yfgLo hftsf] k|wfgtf 5 . oL hftsf] pTkfbsTj ;fdfGo eP klg 
pRr u'0f:t/ / /f]u k|lt/f]wfTds Ifdtf ePsf 5g\ . Joj;flos v]tL ug{ 
:yfgLo hftx¿ k|of]u ePsf 5}gg\ . cfofltt pGgt hftsf aLp k|of]u u/]/ 
Joj;flos v]tL ug]{ kl/kf6L a9\b}5 . e"uf]n, xfjfkfgL, pkef]Qmfsf] ?lr / 
aLpsf] pknAwtf cg';f/sf d]jf hftsf] 5gf}6 ul/G5 . ljZjdf v]tL ul/g] 
d]jfsf ljsfl;t hftx¿ w]/} 5g\ -tflnsf !, @_ .

g]kfnsf] kl/k|]Iffdf ljb]zaf6 cfoftLt aLp lahgsf] k|lt:yfkg tyf lgof{t 
k|a4{g ug]{ pb]Zo /flv aLp lahgdf ;+nUg eO{ aLp lahgsf] ljsf;, aLp 
lahg gLlt tyf sfo{qmd th{'df ug{ / ljleGg lgsfox?af6 s[ifs ju{nfO{ 
pknAw u/fOg] aLpsf] u'0f:t/ hfFr, aLp k|df0fLs/0f, u'0f:t/ lgwf{/0f tyf 
lgoGq0f ug]{ sfo{x? s[lif dGqfno cGtu{tsf] aLp lahg u'0f:t/ s]Gb| -SQCC_ 
sf] @)!& sf] ;"lr cg';f/ d]jfsf] s'g} k|hflt l;kmfl/; ul/Psf] 5}g . t/ 
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g]kfn s[lif cg';Gwfg kl/ifb\sf] Ps k|sfzg cg';f/ tLg k|hflt l;kmfl/; 
ul/Psf 5g\ . kl/ifb\n] l;kmfl/; u/]sf d]jfsf hft / ljj/0f o; k|sf/ 5 
-tflnsf !_ .

tflnsf != g]kfn s[lif cg';Gwfg kl/ifbn] l;kmfl/; u/]sf d]jfsf hftx¿ 

hftLo u'0f
l;kmfl/; ul/Psf d]jfsf hft

/]8 n]8L kmfd{ l;n]S;g–! k";f 8\jfkm{
km"n km'Ng ;'? x'g] 
;do

@!( lbg @#) lbg @#! lbg

klxnf] pTkfbg lng 
nfUg] ;do

#@$ lbg #$& lbg #$$ lbg

kmnsf] pTkfbg 
-6g k|lt x]S6/_

!!! !!& !!$

kmnsf] tf}n -s]hL_ !=# @=^ @=@

n}lËs u'0f

kf]yL km"n x'g] 
/ k"0f{ km"n x'g] 
5'§f 5'§}af]6 
-Gynodioecious_

efn] / kf]yL 
5'§f 5'§}af]6 
-Dioecious_

efn] / kf]yL 
5'§f 5'§}af]6 
-Dioecious_

kl/ifbn] l;kmfl/; u/]sf d]jfsf hft /]8 n]8L, kmfd{ l;n]S;g–! / k";f 8\
jfkm{ tyf cGo ;j} j0f{z°/ -F1_ sf aLpx¿ g]kfn aflx/af6 lgof{t ul/G5 .  

tflnsf @= ljZjdf v]tL ul/g] d]jfsf s]xL ljsfl;t hftx¿ 

hft /+u km"n
a]§L Betty kx]nf] Psn–lnËL
Sofl/k\mnf]/f Cariflora kx]nf] Psn–lnËL
sf6f{h]gf Cartagena kx]nf] peolnªuL
sfle6] / l;G6f Cavite / Sinta /ftf] peolnªuL
sf]OlDa6/ @ Coimbitor 2 kx]nf] Psn–lnËL
s'u{ xgL 8\o" Coorg Honey Dew kx]nf] peolnªuL
l8lDk6 Dampit /ftf] peolnªuL
OS;f]l6sf Eksotika /ftf] peolnªuL
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hft /+u km"n
u'ogf uf]N8 Guinea Gold kx]nf] peolnªuL
xf]d:6]8 Homestead kx]nf] Psn–lnËL
xlg uf]N8 Honey Gold kx]nf] Psn–lnËL
xf]6{; uf]N8 Hortus Gold kx]nf] Psn–lnËL
OdK?e kL6/;g Improved Petersen kx]nf] Psn–lnËL
sfkd'O{8]g Kaapmuiden kx]nf] –
skf] ;f]nf] Kapoho Solo kx]nf] peolnªuL
v]s 8fd Khaek Dam /ftf] peolnªuL
df/f8f]n Maradol /ftf] peolnªuL
/]gaf] Rainbow kx]nf] peolnªuL
l/S6/ / cf/nfOg Richter/Arline kx]nf] Psn–lnËL
/f]hf Roja /ftf] –
;fO{–gfdk'Gu Sai-nampueng /ftf] peolnªuL
;]sfsL Sekaki /ftf] peolnªuL
;]dfËsf Semangka /ftf] peolnªuL
;gLAof+s P;& Sunnybank/S7 kx]nf] Psn–lnËL
;"of]{bo Sunrise /ftf] peolnªuL
tfOg'ª g= % Tainung No. 5 /ftf] peolnªuL
jfOdfgfnf] Waimanalo kx]nf] peolnªuL

sf]OlDa6/ – ! /frL gfds :yfgLo hftaf6 ljsf; ul/Psf] xf] . xf]rf la?jf, 
;fgf d} kmn nfUg] x'G5 . kmnx? u'lnof tyf uf]nf] cfsf/sf x'G5g\ . of] 
hftsf] d]jf jf:gf gcfpg] x'G5 / tfhf kmnsf] ?kdf k|of]u ul/G5g .

sf]OlDa6/ – @ 7"nf], kx]+nf] kmn nfUg] dWod tyf cUnf] hft xf] . o;df 
k]lkgsf] dfqf w]/} x'G5 .

/]8 n]8L pTs[i6 :jfb ePsf] l56} pTkfbg lbg] pGgt hft xf] . /f]k]sf] 
cf7– gf} dlxgfd} pTkfbg lbg yfN5 . o; hftsf] l/Ë :k6 efO{/; la?4 
k|lt/f]wfTds Ifdtf x'G5 . /ftf] tyf afSnf] u'lb x'g] o;sf] kmn ;'ulGwt tyf 
u'lnof x'G5g\ .
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s'u{ xgL l8p Joj;flos hft xf] . o;sf peolnËL cyjf kf]yL la?jf kmn 
lbg] vfnsf x'G5g\ . o; hftsf] kmn nfDrf] / afSnf] u'lb ePsf] x'G5, kmn 
:jflbi6 x'G5 .

jfl;+u6g cUnf]af]6, dWod tf}n / :jflbi6 kmn lbg] k'/fgf] hft xf] . 

k';f gGxf hftsf la?jf xf]rf x'G5g\ . of] l:qmg 3/leq} / udnfdf klg ;lhn} 
nufpg ;lsg] pGgt hft xf] .

k';f 8]lnl;o;sf ;a} la?jfx? kmn lbg] vfnsf x'G5g\ . o;sf] kmn dWod 
cfsf/sf] / :jflbi6 x'G5 . 

k';f Dofh]l:6sf ;a} af]6 kmn lbg] x'G5g . o;sf kmnx? efO{/; /f]u;+u 
n8g] k|lt/f]wfTds Ifdtf ePsf x'G5g\ . kmnsf] e08f/0f nfdf] ;do ;Dd ug{ 
;lsG5 .

k';f 8\jfkm{ xf]rf] af]6 x'g], dWod cfsf/sf] kmn lbg] pRr 3gTj -high density 
orchard_ df /f]Kg l;kmfl/; ul/Psf] hft xf] .

;f]nf] Ps kmnn] Ps 5fs k'Ug] ePsfn] ;f]nf] gfd /flvPsf] xf] . ;f]nf]sf] 
vfg] efu u'nfaL / ;'Gtnf /+usf] x'G5. o;nfO{ 6g]n leq / udL{df aflx/ 
/f]Kg ;lsG5 .

@=$= 6«fG;h]lgs -Transgenic_ k|hfltx¿
ljZjsf] klxnf] 6«fG;h]gLs d]jf ;gck -SunUp_ xf] . of] d]jf l/ª :kf]6 efO/; 
/f]usf] nflu k|lt/f]wfTds Ifdtf ePsf] d]jfdf ¿kfGt/0f ul/Psf] lyof] . /]gaf] 
-Rainbow_ klxnf] 6«fG;h]gLs Joj;flos k|hflt xf] h'g cd]l/sfsf] xjfO{ 
/fHodf ;gck -SunUp_ / k/Dk/fut k|hflt skf]x -Kapoho_ aLrsf] qm;af6 
ljsl;t ul/Psf] lyof] .

sfldof 6«fG;h]lgs k|hflt /]gaf]af6 kl/:s[t ul/Psf] hft xf] . 
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clxn] klg nfdf] ;do;Dd kmn gs'lxg], l/ª\ :kf]6 efO/; /f]u gnfUg] 
k|hfltx¿sf] ljsf; ul/b}+ 5 . 

@=%= cfg'j+lzs ljj/0f
ax'–lnËL d]jfsf efn], kf]yL / peolnªuL km"n km'Ng] af]6x¿ x'G5g\ . d]jfsf] 
lnË lgwf{/0f ug]{ hLgx? Pp6} ln+s]h ;d"x -linkage group_ df x'G5g\ . 
ln+s]h ;d"x ! sf] Pp6} nf]s; -locus_ df cjl:yt tLgj6f Plnn -alleles_ 
n] d]jfsf lnËsf] lsl;d lgwf{/0f u5{g\ . 

Mm: Plnnn] efn] km"n agfpF5 . 
mm: Plnnn] kf]yL km"n agfpF5 .
Mhm: Plnnn] peo jf b'j} lnË ePsf] -hermaphrodite or bisexual_ km"nx¿ 
lgwf{/0f u5{ . ljleGg km"nx¿ aLrdf k/fu ;]rg / kmnwf/0f eO{ lg:sg] 
la?jfx¿sf] lnËsf] cg'kft tflnsf # df lbPcg';f/ x'G5 . 

tflnsf #= d]jfsf ljleGg km"n qm; eP/ lg:sg] d]jfsf lj?jfx¿sf] km"nsf lsl;d

k/fu;]rg
kf]yL 

(mm)
peolnËL 
(Mhm)

efn] 
(Mm)

e¿0fktg 
(lethal)

efn] -Mm_ :j–k/fu0f 25 0 50 0

kf]yL -mm_ x efn] -Mm_ 50 0 50 0

peolnËL -Mhm_ :j–k/fu0f 25 50 0 25

peolnËL -Mhm_ x kf]yL -mm_ 50 50 0 0

peolnËL -Mhm_ x efn] -Mm_ 25 25 25 25

;fef/M Ming et al, 2007

d]jfsf kmn uf]nf] jf nfDrf cfsf/sf x'G5g\ . k|fo peolnËL af]6df nfDrf] 
/ kf]yL af]6df uf]nf] cfsf/sf] kmn kmN5g\ . d]jfsf kf]yL af]6dfnfUg] km"nx? 
:yfoL lsl;dsf] x'G5g\ . jftfj/0fsf] k|efj kf]yLaf]6df sd k5{ t/ efn] / 
peolnËL af]6df jftfj/0fsf] k|efj w]/} kb{5 . lr;f] jf sd tfkqmd, w]/} lr;f] 
df6f], lbg / /ftsf] tfkqmd km/s w]/} ePdf / w]/} gfO6«f]hg ePsf] cj:yfdf 
efn] af]6df s]xL kf]yL km"n lg:sg ;S5g\ . w]/} udL{, ;'Svf cj:yf / sd 
gfO6«f]hg ePsf] df6f]df peolnËL af]6df klg efn] km"nx¿ b]vf k5{g\ .



{ 13 }

lrq $= d]jfsf efn], kf]yL / peo -ln·L km"n / kmnx¿ . -A_ kf]yL km"nx¿, 
-B_ xdf{k|mf]8fO6 -peo–ln·L_ km"nx¿, -C_ efn]km"n, -D_ kf]yL kmn, -E_ 

xdf{k|mf]8fO6 -peo–ln·L_ kmn, -F_ efn] ¿v . lrq ;fef/ M Ming et al, 2007

#= lj?jf pTkfbg
d]jf aLpaf6 k|;f/0f ul/g] jg:klt xf] . d]jfsf] Joj;flos v]tL ug{ pGgt 
hftsf] aLp e/kbf]{ ;|f]taf6, g]kfn aflx/af6 Nofpg' k/] sfg"gL k|lqmof k'¥ofP/ 
Nofpg' kb{5 . /fd|f] pTkfbg lbg] cfkm}n] x'sf{Psf], b]v]sf] jf ljZjf; u/]sf] 
s[ifsn] /f]k]sf] af]6af6 /fd|/L kmn]sf] kmnaf6 aLp lgsfn]/ /f]Kg' kb{5 . hft 
glrg]sf], lat/s glrg]sf], F1 -j0f{z°/_ af]6df nfu]sf] kmnsf], ahf/df 
a]lrPsf] kmnsf] aLp k|of]u ug{' x'b}g . htfefjL pd|]sf] la?jfx? ;a} /fd|f 
x'b}gg\ . 

aLpsf] nflu /flvPsf] kmn dHhfn], af]qmf () k|ltzt kx]Fnf] eP/, kfs]sf] x'g' 
kb{5 . kmn l6k]kl5 xNnfpg' x'Fb}g . wfl/nf] 5'/Ln] kmn 7f8f] u/L b'O{ k\mofs 
kfg{' kb{5 . 
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kmn leq leGg 7fFpdf leGg 7fFpdf efn], kf]yL jf peoln+ËLaLof x'G5g eGg] 
dfGotf cg';f/ tLg cg'dflgt lsl;dsf laofx? 5'6ofP/ /f]lk kl/If0f ug{ 
;lsG5 . ;a} laofFx¿ Ps} 7fpFdf ld;fP/ k|zf]wg ug{ ;lhnf] x'G5 t/ leGg 
lnËL aLpx¿ cfpF5g\ egL  x]Ssf /fVg' kb{5 . 

sfnf laofFnfO{ kfTnf] lemlNnn] ;'/lIft a]/]sf]x'G5 . aLofF / lemNnLsf] lardf 
kfgL x'G5. aLpx? kmnaf6 lems]/ afn'jfdf ld;fP/ w'g' kb{5/ aflxl/ lemnx? 
kvfNg' kb{5 . kfgL kmfn]/ $* 306f ;Dd 5fofFdf ;'sfP/ g;{/Ldf /f]Kg' k5{ . 

aLpnfO{ eG8f/0f ug{' k/]df, /fd|/L ;'sfpg' kb{5 / xfjf, kfgL l5g{ g;Sg] 
efF8f]df aGb u/]/ !) l8u|L ;]lG6u|]6 eGbf sd tfkqmd ePsf] 7fpFdf e08f/0f 
ug{' kb{5 .
 
g;{/L agfpFbf l;+rfO{ kfgLsf] lgsf;sf] nflu 9nsf] ;'ljwf ePsf] 7fFp 5fGg' 
kb{5 . /fd|/L s'x]sf] uf]a/ dn xfn]/ df6f] ;Ddf] kfg{' kb{5 . g;{/L Aof8nfO{ 
% k|ltztsf] kmdf{lngn] lehfP/ Knfl:6s dlNr+u ul/ tLg xKtf;Dd /fv] s'lxg] 
/f]uaf6 la?jfnfO{ hf]ufpg ;lsG5 . g;{/L Aof8sf] nflu ! ld6/ rf}8fO{, !) 
;]ld prfO{ / cfjZostf cg';f/sf] nDafO{ /fVg ;lsG5 .

lrq %= d]jf kmn leq laofFx¿



{ 15 }

aLpb]lv aLp;Dd !) ;]ldsf] b'/Ldf / ! ;]ld ulx/fOdf aLp /f]k]/ k/fn jf 
kftkltË/n] dlNrDu u/L, df6f]sf] lr:ofg lgl/If0f ul/ cfj:ostf cg';f/ 
xNsf l;rfO lbg] ug{' kb{5 .
 
hft cg';f/ af]6 /f]lkg] ePsfn] ;f]lx cg'?k lapsf] dfqf lx;fa ul/G5 . 
;fdfGotf Ps x]S6/ hldgsf] nflu $))–%)) u|fd aLpsf] cfjZostf kb{5 . 

Knfl:6s y}nfdf la?jf pTkfbg ug{ ;lsG5 . la?jf x'sf{pg ;3g :of/ nfu] 
klg la¿jf a9\b} hfbf b'l/ ldnfpg / g;{/L b]lv afl/;Dd 9'jflg ug{ ;lhnf] 
x'G5 . rf}8fO !% ;]ld / prfO{ @) ;]ld ePsf Knfl:6s y}nf k|of]u ug{'k5{ . 
Knfl:6s y}nfdf ;–;fgf Kjfn agfpg' k5{ . /fd|/L s'x]sf] uf]a/ dn,df6f], / 
afn'jf a/fa/ dfqfdf ld;fP/ y}nf]df eg{' k5{ . k|To]s y}nfdf $–% cf]6f aLp 
/f]Kg' k5{ . aLpx? pd|]kl5 # cf]6f la?jf /fv]/ c? csf]{ vfln y}nf]df ;fg{ 
ldN5 . lgoldt ¿kdf dn, hn lbg' k5{ . g;{/Lsf] la?jf cf]Onfpg] /f]usf] 
nIf0f b]lvPdf ! k|ltzt af]8f]{ ldSr/ jf )=@ k|ltzt sk/ clS;Snf]/fO8 5/]/ 
/f]syfd ug{ ;lsG5 . la?jfx? @%–#)  ;]ld cUnf jf b'O{ dlxgf k'u]kl5 
;fg{ of]Uo x'G5g\ .

#=!= hUufsf] tof/L
d]jf /f]Kg 5flgPsf] hldg xfjf x'08l/ gnfUg] 7fFpm x'g' kb{5 . w]/} jf slxn] 
slx x"l/ rNg] 7fFp eP af/Lsf] jl/kl/ cUnf afSnf kft x'g] ¿vx? /f]k]/ 
x'/Lsf] a]u /f]Sg] af/sf] -wind breaker_ ?kdf /fVg'k5{ . 3fd nfUg], l;rfOsf] 
;'ljwf ePsf], kfgL ghDg], t'iff/f] gkg]{ hldg d]jf v]tLsf] nflu pko'Qm x'G5 . 
d]jf /f]Kg 5flgPsf] hldgsf] emf/kft x6fP/ ;kmf ug{' k5{ / /fd|/L hf]t]/ df6f] 
tof/ kfg{' k5{ .
 
hft cg';f/ la?jf–la¿jf aLrsf] b"/L km/s kb{5 . af]6 cUnf] x'g] hftnfO{ @ 
X @ ld6/sf] b"/Ldf / af]6 xf]rf] x'g] hftnfO{ !=%X!=% ld6/sf] b"/Ldf nufpg 
;lsG5 . la¿jf /f]Kg' cl3 @ lkm6 nDafO{, @ lkm6 rf}8fO{ / @ lkm6 ulx/fO{sf 
vf8n vGg' k5{ .
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;txsf] df6f]df !% lsnf]u|fd /fd|f];+u kfs]sf] uf]a/dn ldnfP/ vfN8f] k'g{' k5{, 
hdLgsf] ;tx eGbf !%–@) ;]G6LdL6/ cUnf] x'g] u/L. vfN8f] k'/]sf] tLg xKtf 
kl5 b'O{ s]hL /fd|/L s'lxPsf] uf]a/dn / %) u|fd l8PkL dn df6f]df ldnfP/ 
la?jf /f]Kg] k|To]s vf8ndf xfNg' kb{5 . dn xfn]sf] Ps xKtf kl5 dfq la?jf 
/f]Kg] of]hgf agfpg' pQd x'G5 . la?jf vfN8f]sf] aLrdf kg]{ ul/ /f]Kg' kb{5 .

#=@ la?jf /f]k0f
d]jfsf la?jf df};;dn] ;fy lbP ;fn el/ /f]Kg ;lsG5, clws hf8f] x'g] 
dlxgf afx]s . kmfu'g, c;f/, c;f]h dlxgfx? pQd ;do dflgG5 . g;{/Ldf 
tof/ ul/Psf la?jfnfO{ h/f gr'Fl8g] u/L pv]n]/ Pp6f vfN8fdf /f]Kg' kb{5 . 
cfkm}n] pTkfbg u/]sf] aLpaf6 pdfl/Psf la?jfx? # la?jfk|lt vf8n /f]Kg' 
kb{5 . lnË k/LIf0f ul/Psf] elg dfGotf k|fKt jf ljZjfl;nf] lgsfoaf6 k|fKt 
aLpaf6 pdfl/Psf la?jfx¿sf] xsdf Ps vf8ndf Ps la?jfsf] b/n] /f]Kg 
x'G5 . Knfl:6s y}nfdf tof/ u/]sf la?jfnfO{ Knfl:6s x6fO{ df6f] ;lxt /f]Kg' 
k5{ . Knfl:6ssf] ;f6f] df6f]df ;lhn} s'lxg] cufl{\gs y}nf] k|of]u u/]sf] eP 
y}nf];Fu} /f]Kg ldN5. la?jf /f]k]kl5 af]6 ;f]emf] /fv]/ jl/kl/af6 df6f]n] /fd|/L 
lyRg'k5{ / /f]k]sf] Ps 306f leq} klxnf] l;FrfO{ lbg' kb{5 .

lrq ^= af]/fdf /f]lkPsf] d]jfsf] la?jf
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#=#= dn–hn / x]/rfx
d]jf w]/} dn rflxg] jg:klt xf] . k|;:t dn hn kfPdf cToGt rfF8} a9\5 
/ /f]k]sf] *–( dlxgfaf6} kmn lbg ;'? u5{. d]jfnfO{ /f;folgs / k|fËfl/s 
b'j} lsl;dsf] dn lbg ;lsG5 . /f;folgs dn lbFbf af]6nfO g5'jfOsg 
af]6sf] jl/kl/ df6f]df lbg' kb{5 . df6f]df ;w}F k|z:t lr:ofg ePsf] cj:yfdf 
/f;folgs dnsf] k|of]u ug{'k5{ . k|To]s jif{ Pp6f af]6n] @%) u|fd gfO6«f]hg, 
@%) u|fd km:kmf]/; / $)) u|fd kf]6f; kfpg] ul/ /f;folgs dn lbg' k5{ . of] 
/f;folgs dnsf] 8f]h k6s–k6s u/]/ lbPdf cem al9 pklolu x'G5 . af]6, 
kft, km"n, kmnsf] cWofg ul/ ;'Id slgh tTjx/f] h:t} af]/f]g, DofUg]l;od, 
d]guflgh / tfdf jflif{s Ps k6s lbg'kb{5 . 

lrq &= Joj;foLs d]jf v]ltdf dn / yf]kf l;rfOsf] k|of]u .

x/]s jif{sf] df3 kmfu'gdf k|To]s af]6df sl/a !% lsnf]u|fdsf /fd|/L s'x]sf] 
uf]a/ dn lbg' kb{5 . dnsf] k|of]ukl5 l;FrfO ug{'k5{ . lxpFbsf ;'Vvf 
dlxgfdf d]jfsf] au}Frfdf l;+rfO{ ug{'k5{ . klxnf] k6s km"n km'n]kl5 d]jf 
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af]6x?sf] lnË 5'6\ofpg ;lsFG5 . To;}sf] cfwf/df cgfjZos efn] af]6x¿sf] 
;+Vo 36fpg ;lsG5. efn] / kf]yL af]6 5'§f5'§} x'g] hftdf x/]s @) kf]yL 
af]6 a/fa/ Ps efn] af]6 /fv]/ cGo efn] af]6 x6fpg' k5{ . k|Tos vfN8f]df 
b'O{ tLgcf]6f la?jf /f]lkPsfdf lnË kl/If0f kl5 kf]yL af]6 dfq /fvL c? 
x6fpg' kb{5 . Ps vfN8f]sf tLg af]6x? dWo peolnËL af]6 eP To;nfO 
/flv c? af]6 x6fpg' kb{5 .

#=$= uf]8d]n
d]jf af/L tyf g;{/L ;w}F emf/ kftaf6 d'Qm /fVg' kb{5 . emf/kftdf /f]u ls/fn] 
n'Sg] jftfj/0f kfpF5g\ . To;}n] lgoldt uf]8d]n ug{' kb{5 . af]6 cUnf ePkl5 
af]6x?sf] larsf] hUufdf sf];]afnL /f]Kg ;lsG5. d]jfafl/df km;L{hftsf nx/] 
afln, cfn', a|fl;sf kl/jf/sf t/sfl/ x? /f]Kg' x'Gg, /f]u xL/fsf] k|sf]k a9L 
x'G5 . cgfj:os emf/kft;Fu d]jfsf] k|l:tk|wf 36fpg Knfl:6ssf] dnlrË ug]{ 
lawL k|efjsfl/ ag]sf] 5 -lrq *_ .

lrq *= Knfl:6s la5\ofP/ emf/ kftsf] /f]syfd ul/G5.
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$= /f]u, ls/fsf] Joj:yfkg
d]jfsf] af]6df w]/} /f]u ls/fx?;Fu n8\g ;Sg] Ifdtf x'G5 t/ ;a};Fu x}g . 
xfdLnfO{ d]jfsf] kmn hlt dL7f] nfU5 Tolt g} c¿ k|f0fL, ls/f / ;"Id 
hLjx¿nfO{ klg nfU5 . d]jfsf af]6x¿arfO /fVg / kmnx¿ af]6af6 l6k]/ 
pkef]Qmf;Dd k'of{pFbf;Dd w]/} ch}ljs tyf h}ljs sf/sx¿sf] k|lt/f]w ;fdgf 
ug{' kg]{ x'G5 .

$=!= d]jfsf k|d"v /f]ux¿
d]jfdf cToflws nfUg] s]xL /f]ux? sf]q] /f]u, kft a6fl/g] /f]u, kft 89'jf 
/f]u h:tf efO{/n tyf 9'l;hGo /f]ux? x'g . sf]q] /f]usf] Aoj:yfkg tftf] 
kfgLaf6 tyf 9';Lgf;s laifflbsf] k|of]uaf6 ug{ ;lsG5 . kft a6fl/g] /f]usf] 
Aoj:yfkgsf nflu df]gf]S6f]km;{ -)=)%%_ laifflbsf] k|of]u pko'Qm x'G5 . kft 
89'jf /f]usf] Aoj:yfkg j]leli6g laifflbsf] k|of]uåf/f ug{ ;lsG5 .
 
a]gf{ s'lxg] -Damping Off_
lklyod -Pythium sp._, kmfO6f]Kyf]/f -Phytophthora sp._, / /fOhf]S6f]lgof 
;f]nfgL -Rhizoctonia solani_ h:tf 9';Ln] a]gf{ s'xfpF5g\ . clws kfgL x'Fbf 
;fgf la?jfx¿sf] /f]usf l;sf/ aGg yfN5g\ . jftfj/0fdf cfb|tf a9L x'Fbf, 
g;{/L jf af/Ldf kfgL hDbf, df6f]df lr:ofg a9\bf xf]; of tfkdfg @% l8u|L 
;]G6Lu|]8 eGbf a9L x'Fbf a]gf{ s'lxg] /f]u rfF8f] km}lnG5 . 

lrq (= d]jfsf] 
a]gf{ s'lxg] 
/f]u . lrq 
;fef/M ICAR



{ 20 }

a]gf{ s'lxg] /f]usf] /f]syfd tyf lgoGq0fsf nflu
 � pdfg{' cl3 aLpnfO{ AnfO6S; -@ u|fd k|lt s]hL aLpsf b/n]_ pkrf/ 
ug{' kg]{ x'G5 .

 � g;{/Lsf] df6f]nfO{ @ k|ltzt kmdfl{\ngn] pkrf/ ug]{ . 
 � g;{/L Aof8nfO{ ! k|ltzt af]8f]l{\dSr/n] pkrf/ ug]{ .
 � g;{/L jf af/Ldf kfgL sd ug]{ .

km]b s'lxg] -Collar Rot_
af]6 / df6f]sf] 3if{0f x'g] 7fFpdf xfjfx"/L jf v]tfnfn] rnfpbf rf]6 nfu]sf] 
7fpFaf6 lklyod k|hfltsf] 9';Ln] af]6leq k|j]z ug]{ df}sf kfpF5 / Tolxaf6 
s'lxg z'¿ x'G5 . xfjfx'/L / jiff{ ofddf o;sf] k|sf]k al9 x'G5 .
 
km]b s'lxg] /f]usf] lgoGq0fsf] nflu 

 � Ps -!_ k|ltztsf] af]8f]l{\dS:r/ 3f]nn] af]6sf] km]bsf] jl/kl/ pkrf/ ug]{ 
/ km]bdf af]8f]{k]G6 nufpg' k5{ . 

 � w]/} ;ªqmldt af]6x¿ pv]n]/ ;'/lIft tj/n] gi6 ug]{ tfls c? af]6df 
/f]u gkm}lnof];\ .

v/fg] 9';L -Powdery Mildew_
cf]Ol8od So/LsfO -Oidiumcaricae_ k|hfltsf] 9';L d]jfsf] v/fg] /f]u sf/0f 
xf] .d]jfnfO{ dfq cfqmd0f ug]{ 9';Lsf] ljlzi6 k|hfltsf ;"Id–hLjf0f' d]jfsf 
hLljt tGt'df dfq afFRg ;S5g\ t/ xfjfsf] dfWodaf6 Ps af]6af6 csf]{ af]6df 
k'U5g\ . v/fg] /f]u nfUbf ;'?df kftsf] tNnf] ;txdf ;–;fgf kx]Fnf yf]Knf 
b]vf k5{g / rf8} yf]Knfsf] jl/ k/L ;]tf] w"nf] h:tf] 9';L a9\g yfN5 . ;dodf 
lgoGq0f geP kftsf] dflyNnf] ;txdf v/fgL 5/] h:t} ;]tf] 9';Ln] 5f]K5. 
v/fg] 9';L kft, 8fF7 / kmndf ;d]t km}lnG5 . 
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v/fg] 9';Lsf] lgoGq0fsf nflu
 � ;Nkm]S; jf OG;km h:tf ;Nkm/o'Qm ljifflb @ u|fd k|lt ln6/ kfgLdf 
ld;fP/ 5g{'k5{ . 

d]jfsf] bfb -Papaya Ring Spot_
d]jfsf] bfb efO/;n] u/fpg] /f]u xf] . af]6sf slnnf 8fF7, kft / kmndf 
uf]nf cf}F7L h:tf wAaf b]vf k5{g\ . af]6df nIf0f b]vf kbf{;Dd ;f/f af]6 /f]uL 
eO;s]sf] x'G5, /f]uL af]6 /fd|/L a9\g ;Sb}gg\ / pTkfbg 36\b} hfG5 .of] /f]u 
Ps af]6af6 csf]{ af]6df nfxL sL/fn] ;fb{5 . 

lrq !)= d]jfdf b]vf kg]{ v/fg] 9';L /f]u . lrq ;fef/M ICAR
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bfb /f]u lgoGq0fsf nflu nIf0f b]lvg ;fy /f]uL af]6x? pv]n]/ gi6 ug{sf 
;fy} nfxL sL/f lgoGq0f ug{' k5{ .

nfxL sL/f lgoGq0fsf] nfluM 
 � g'efg ! Pd=Pn= k|lt ln6/ kfgL jf dfnflyofg @ Pd=Pn= k|lt ln6/ 
kfgLdf ld;fO{ k|of]u ug{' kb{5.

PGy|fSgf]h -Anthracnose_
PGy|fSgf]h Anthracnose jf 9';L sf]n]6f]l6«rd Unf]of]:kf]l/of]O8\; Colletotrichum 
gleosporoides n] d]jfdf pTkGg ug]{ Ps /f]u xf] . PGy|]sgf]h lgoGq0f ug]{ 
w]/} pkfo dWo  xfO8«f]nfOH8 gfgf] lr6f];g hydrolyzed nano chitosan ljwL 
k|efjsf/L 5 .

lrq !!= d]jfdf efO{/;n] ug]{ Iflt . d]jfsf] bfb .  
lrq ;fef/M s[lif lj1fg, ef/t
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h/fsf] h'sf -nematodes_
d]jfnfO{ Meloidogyne incognita / Rotylenchulus reniforms k|hfltsf h'sfn] 
cfqmd0f u5{g\ . h'sf nfu]sf h/fdf ufF7fx¿ b]vf k5{g\ h;sf] kmn:j¿k 
af]6sf] j[l4df /f]sfj6 cfpF5 . kft kx]Fnf x'Fb} af]6 d5{g\ . 

d]jfsf h'sf lgoGq0f ug{ 
 � k|To]s af]6df %) u|fd gLdsf] lkgf km]bsf] df6f]df ld;fpg' kb{5 .

$=@= d]jfdf nfUg] k|d'v sL/fx¿
/ftf] ;'n;'n] -Red spider mite_
kft jf kmnaf6 /; r':g] ;'n;'n] nfu]sf kft af]6sf] efu kx]+nf x'G5g\ . /f]uL 
kmnsf] v}/f] / v;|f] x'G5g\ . 

;'n;'n] lgoGq0fsf] nflu
 � s]Nyfg @ ldlnln6/ k|lt ln6/ kfgLdf jf ;Nkm/ @ ldnLu|fd k|lt ln6/ 
kfgLdf ld;fP/ l56\g'k5{ . 

lrq !@= d]jfsf] kmndf PGy|]sgf]hsf] 
3fp . lrq ;fef/M plant village
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kmn s'xfpg] af?nf -Fruit fly_
kmns'xfpg] af?n]n] cfkm}n] kmn gvfP klg slnnf kmnleq km'n kf5{ . 
km'naf6 cf}F;f lg:sG5g\ . cf}F;fn] kmnsf] u'bL vfP/ gf]S;fg k'of{pF5g\ . cf}F;f 
nfu]sf kmn s'lxP/ kfSg' eGbf cufl8 g} em5{g\ . of] af¿nfsf] lgoGq0fsf 
nflu cf}F;f nfu]sf kmn k'0f{gi6 ug{' k5{ . cf}F;f nfu]sf kmn hyfefaL 5f]8]df 
To;}af6 jo:s af?nf lg:sG5g\ / gofF kmndf gf]S;fg k'¥ofpF5g\ .

lrq !#= d]afsf] kmn s'xfpg] 
af?Fnf . lrq ;fef/M k\
mnf]l/8f ljZjljWofno 

kmn s'xfpg] af?Fnfsf] /f]syfd / lgoGq0fM 
 � a?nfsf] k|sf]k ePsf 7fpFdf kmn hf]ufpg kmnnfO hfnL jf sfuhn] 
9fSg' kb{5 .

 � 7"nf au}Frfdfjo:s lemFuf dfg{ g'efg jf dfnflyPg @ ldlnu|fd / sl/a 
!) u|fd lrgL k|lt ln6/ kfgLdf ldnfP/ x/]s !%–!% lbgsf] km/sdf 
5g{' k5{ .

ldlnau -Mealy bug_ 
;]tf] w'nf] jf e'jf h:tf] kbfy{ leq n's]/ a:g] p8'; xf] ldlnau . of] sL/fsf] 
k|sf]k ePsf] af]6sf kft ;fgf uHofªu'h'ª k/]sf x'G5g\ . slnnf kft kx]Flnb} 
em5{g . ldlnau nfu]sf kftx¿df sfnf] WjfF;f] h:tf] kbfy{n] 9fs]sf] x'G5 
/ u'lnof] rf]k h:tf] kbfy{ lgsfN5 h;df sldnfx? em'DG5g . ldlnausf 
aRrfnfO{ dflg;, xfjf, ls/f / r/fn] Ps af]6af6 csf]{ af]6df k'of{pF5g\ .
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ldlnau lgoGq0f
 � ldlnau lgoGq0fsf nflu @ ldlnln6/ dfnflyog k|ltln6/ kfgLdf 
ldnfP/ 5g{' kb{5 .

nfxL -Aphid_
ljleGg nflxx? h:t} cf?sf] xl/of] nfxL -Green Peach Aphid_, skf;sf] 
nfxL -Cotton Aphid_ h:tf sL/fnx?d]jfdf nfU5g . oL b'j} k|hfltsf nfxL 
km;L{;d"xsf nx/f, cfn' / ;'tL{df af6 klg ;5{g\ . nfxLn] slnnf kft / 
km"naf6 /; r':b5g\ / nfxLsf] ;+Vof a9\b} uP la?jf sdhf]/ x'G5g\ . nfxL 
sL/fn] efO/; ;fg]{ u5{g\ . bfb /f]u / d]jfsf] df]Hofs -Papaya Mosaic_ 
efO/;x? Ps af]6af6 csf]{ af]6df ;f5{g\ / gf]s;fg u5{g\ .

nfxLsf] /f]syfd / lgoGq0f
 � nfxL lgoGq0fsf nflu d]jfsf] au}Frfleq / glhsdf km;L{ ;d"xsf afnLx¿, 
cfn' / ;'tL{ h:tf nfxL sL/f w]/} nfUg] afnLx¿ gnufpg] . 

 � g;{/Lsf] lgoldt lg/LIf0f u/L /f]uL lj?jf x6fpg] . 

lrq !$= d]afdf ldlnausf] k|sf]k . lrq ;fef/M Technology Times 
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 � /f]usf] nIf0f b]lvPsf af]6 au}Frfaf6 t'?Gt x6fpg] . 
 � nfxL lgoGq0f ug{ g'efg jf dfnflyPg @ ldlnu|fd k|lt ln6/ kfgLdf 
ldnfP/ 5g{' k5{ .

%= ch}ljs ;d:ofx¿
%=!= 3fdsf] ls/0fn] ePsf] 89'jf -Sunburn_
3fdsf] ls/0fn] af]6 a9\g] b]lv kmnsf] /+u ljsf; ;Ddsf] dxTjk"0f{ sfd u5{ 
t/ kmn kfSg] ;do w]/} 3fd k/] kmnsf] /+udf ljleGgtf cfpg], / af]qmf 89\g] 
;Dd x'G5 h;n] kmnsf] :jfb / ;'Gb/tfdf km/s kf5{. kmn kfSg] a]nfdf d]jfsf] 
kft sf6\g], x6fpg] ug{' x'b}g .
  
%=@= lr;f]sf sf/0f x'g] gf]S;fg -Chilling Injury_
lxpF jf t';f/f] kg]{ 7fpFdf v'Nnf cfsfzd'lg d]jf afRb}gg\ . To;tf] hldgdf 
d]jf /f]Kg' k/], Knfl:6s jf l;;f 3/leq /f]Kg ;lsG5 . 

%=#= xfjf x'G8/Lsf] sf/0f x'g] gf]S;fg -wind injury_
xfjfaf6 efO{/; klg ;b{5g\ . xfjf w]/} nfUg] :yfgsf] d]jfsf] kft u'h'd'h' 
x'G5G, af]6 l9nf] a9\5G, :jfbdf x|f; cfpF5 / kftx¿ efFlrG5g\ / af]6 9N5g\ . 
d]jf af/Lsf] jl/kl/ x'G8l/ 5]Sg] ¿vx? /f]Kg' kb{5 .

%=$ kfgLsf] sdL jf al9n] x'g] gf]S;fg -water stress_
d]jfsf] af]6nfO{ kfgL w]/} x'Fbf klg / sd x'Fbf klg gsf/fTds c;/ u5{. kfgL 
hd] /f]u nfUg] / af]6 dg]{ x'G5. kmnsf] u'0f:t/ klg 36\5 . To;}n] jiff{ ofddf 
kfgLsf] /fd|f] lgsf;sf] Joj:yf ug{' kb{5 .

%=% dnvfb / ;'Id tTjsf] sdL
k|d'v dnvfbx¿ gfO6«f]hg, km:kmf]/;, / kf]6f;, / ;"Id tTj d]ug]l;odsf] 
sdL ePsf] af]6sf k'/fgf kftx¿df c;/ b]lvG5 . cGo ;"Id tTjsf] sdLsf] 
c;/sf] nIf0fx¿ gofF kfn'jfaf6 ;'? x'G5 .
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gfO6«f]hgsf] sdL ePdf b]lvg] nIf0fx¿
kftdf xl/of]kgf 36g], Psgf;n] kx]Flng], slnnf kft ;fgf] x'g], k'/fgf] kftx¿ 
emg]{, d'gf dg]{, af]6 ga9\g] x'G5 .

Joj:yfkg 
d]jf la?jfdf gfO6«f]hg sdLsf] nIf0fx¿ b]lvPdf gfO6«f]hg o'Qm k|fËfl/s dn 
/ o'l/of dn l;kmfl/; dfqfdf df6f]df xfNg] / xNsf l;FrfO{ ug]{ .

km:kmf]/;sf] sdL ePdf b]lvg] nIf0fx¿
km:kmf]/;sf] sdL ePdf cfFVnfsf] agf]6 lalu|g], ;fgf kft x'g], km"n emg]{ jf 
l9nf] km'Ng] x'G5 . kmnsf] u'0f:t/df k|i6 nIf0f b]lvG5 . kmn 7"nf], v;|f], 
af]qmf afSnf] ePsf] /  leqL aLr efu vfnL x'G5 . kmn gl5lKkb} emg]{ x'G5.

lrq !%= d]afdf gfO{6«f]hg sdLsf] nIf0f . lrq ;fef/M h'nd/, lk\mns/
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Aoj:yfkg 
d]jfsf la?jfdf o:tf nIf0fx¿ b]lvPdf km:kmf]/; o'Qm k|f+ufl/s dn / km:km]6 
dn l;kmfl/; dfqfdf df6f]df xfnL xNsf l;+rfO{ ug{' kb{5.

kf]6f;sf] sdL ePdf b]lvg] nIf0fx¿
kftx¿ ;fgf / kftsf] lsgf/ 98g] x'g\ 5 . km]baf6 ud h:tf] kbfy{ lg:sG5 
/ kmn gl5Kkb} em5{ . Psgf;sf geO{ ljleGg cfsf/sf kmn b]vf k5{g\ . 

lrq !^= d]jfdf km:kmf]/; sdLsf] 
nIf0f . lrq ;fef/M ICAR

lrq !&= d]jfdf kf]6fl;od 
sdLsf] nIf0f . lrq 
;fef/M ICAR-IIHR
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Joj:yfkg 
la?jfdf o:tf nIf0fx¿ b]lvPdf kf]6f;Lod o'Qm k|f+ufl/s dn / kf]6f; dn 
l;kmfl/; dfqfdf df6f]df xfln xNsf l;+rfO{ lbg' kb{5. .

SoflN;odsf] sdL ePdf b]lvg] nIf0fx¿
d]jfsf] af]6df SoflN;od sdL ePdf z'?df 6'Kkfsf gofF d'gfx¿ dg]{, kftsf 
g;f aLrdf kx]Flng], kftx¿ ;fgf / afSnf x'G5g . kmnsf] af]qmf afSnf] / rfd|f] 
x'g] x'G5 . w]/} h/f pd|g] x'G5 .

lrq !*= d]jfdf 
SoflN;od sdLsf] 
nIf0f . lrq ;fef/M 
ICAR-IIHR

Aoj:yfkg 
la?jfdf o:tf nIf0fx¿ b]lvPdf SoflN;od sfaf]{g]6 jf s[lif r'g ! lsnf] k|lt 
af]6sf b/n] l/ª ljlwaf6 df6f]df xfNg] / xNsf l;FrfO{ lbg' kb{5 . 

DofUg]l;odsf] sdL ePdf b]lvg] nIf0fx¿
kftsf] km]bdf “V” cfsf/sf] kx]nf] lrGx b]lvg 
yfN5 . w]/} sdL ePdf k'/} kft kx]nf] x'b} 
em5{ . pTkfbg sd x'g] . h/f ge9g] / kmn 
aif{ lj/fP/ kmNg yfN5 . DofUg]l;od sdLn] 
lj?jfn] lr;f] ;xg g;Sg] Ifdtf 36\5 .

lrq !(= d]jfdf DofUg]l;od sdLsf] nIf0f . 
tl:j/ ;fef/M ICAR
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Aoj:yfkg 
la?jfdf o:tf nIf0fx¿ b]lvPdf DofUg]l;od ;Nkm]6 -)=#%_ emf]n agfO{ k'/} 
af]6 leHg] u/L :k|] ug]{ .

;Nkm/sf] sdL ePdf b]lvg] nIf0fx¿
;Nkm/ sdL ePsf la¿jfsf] z'?df gofF kftx¿ kx]FlnG5g\ . gofF d'gfx¿ ;'Sg], 
slnnf] kft xNsf xl/of] / l5lKkPsf] kft xNsf ;'gf}nf] /+usf] x'g] . s]xL kmn 
;fgf], s'g}sf] af]qmf afSnf] x'g], kmndf /; sd x'G5 .

lrq @)= d]jfdf ;Nkm/ sdLsf] 
nIf0f . lrq ;fef/M ICAR-IIHR

la?jfdf ;Nkm/ sdL ePdf b]lvg] nIf0fx¿ b]lvPdf ;Nkm/ %) u|fd k|lt af]6sf 
b/n] l/ª ljlw af6 df6f]df xfNg] / xNsf l;FrfO{ ug]{ . 

lh+ssf] sdL ePdf b]lvg] nIf0fx¿
lh+s sdLsf] nIf0f gofF kfn'jfdf klxnf  b]lvG5 . kftsf] /];fsf] lar efu 
kx]nf] x'G5 . kftx¿ ;fgf / dfly kms{g yfN5g\ . la?jfsf] a[l4 ljsf; sd 
x'G5 . df6f]df lh+ssf] dfqf 36\b} Go'g ePdf ;fgf  / yf]/} kmn nfU5 / 
kmnx? gl5lKkFb} kfs] h:tf] /+u b]lvG5 . dl;gf xfFufx¿ db{5g\ .
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la?jfdf o:tf nIf0fx¿ b]lvPdf lh+s ;Nkm]6 -)=%%_ emf]n agfO{ k'/} af]6 leHg] 
u/L :k|] ug]{ .

d}+ugLhsf] sdL ePdf b]lvg] nIf0fx¿
;]lknf] 7fpFdf /f]lkPsf lj?jf d}+ugLh sdLsf] nIf0f b]lvG5 . ;'?df kftdf 
xNsf xl/of] wAafx¿ b]lvG5 / s]xL xKtf kl5 x/fPsf] h:tf] b]lvG5 . kftx¿ 
a9\b} hfbf xNsf xl/of] ;]tf] /+usf] wAafx¿ b]lvG5 . lkmSsf xl/of] kftdf 
xl/of g;fx¿ k|:6 b]lvG5g\ .

lrq @!= d]jfdf lh+s sdLsf] 
nIf0f . lrq ;fef/M ICAR

lrq @@= d]jfdf d}+ugLh sdLsf] 
nIf0f . lrq ;fef/M ICAR
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la?jfdf o:tf nIf0fx¿ b]lvPdf d}+ugLh ;Nkm]6 -)=#%_ emf]n agfO{ k'/} af]6 
leHg] u/L :k|] ug{' kb{5.

tfjfsf] sdL ePdf b]lvg] nIf0fx¿
xfFufx¿ / kftsf] e]6\gf]df kx]Fnf wAafx¿ b]vf k5{g\ . tL wAafx¿ a9\b} xfFufsf] 
rf/} lt/ km}lnP/ 3]/f algG5 . wAafx¿ km'lnP/ v}/f] rf]k lg:sG5 . slnnf 
d'gfx¿df w]/} ;–;fgf kftsf knfpF5g\  . o:tf af]6x¿ t'iff/f] vKg ;Sb}gg\ . 
xfFufx¿ d/]sf b]lvG5g\ . af]qmfaf6 rf]k lg:sg], kmn km'6\g], kmn gl5lKkFb} 
em5{g\ .

la?jfdf o:tf nIf0fx¿ b]lvPdf sk/ ;Nkm]6 -)=#%_ emf]n agfO{ k'/} af]6 
leHg] u/L :k|] ug]{ .

kmnfdsf] sdL ePdf b]lvg] nIf0fx¿
kmnfd sdL ePsf] gofF kftsf] g;fsf] aLrdf kx]lng] nIf0faf6 yfxf x'G5 . 
kftsf] ;+Vof 36\g] / kx]Fnf x'g] x'G5g\ . kftx¿ sfuh h:t} kftnf] x'G5g\ . 
kmnfd sdL x'Fb} hfFbf gofF cfpg] kftx¿sf] d'Vo g;f afx]ssf] efu ;]tf] x'G5 
/ kft  em5{ . kmn ;fgf], s8f / v;|f] x'G5 .

lrq @#= d]jfdf tfaf sdLsf] nIf0f . 
lrq ;fef/M Akinfenwa G, The 
Guardian
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Aoj:yfkg 
la?jfdf o:tf nIf0fx¿ b]lvPdf km]/; ;Nkm]6 -)=#%_ emf]n agfO{ k'/} af]6 
leHg] u/L :k|] ug]{ .

af]/f]gsf] sdL ePdf b]lvg] nIf0fx¿
d]jfdf af]/f]gsf] sdL eP kft / kmndf sfaf]{xfO{8]6 a9L hDdf x'g yfN5 . 
kftsf g;fx¿ kx]lng] km'6\g] / kft d'lglt/ kms{g] . kmndf rf]k h:tf] lg:sg] . 
kmn las[t x'g], kmn emg]{ . w]/} kmn kmNg] t/ tLg, rf/ dlxgf kl5 emg]{, kmndf 
/;sf] dfqf sd x'g] x'G5. kmn s8f / af]qmf v;|f] x'g] . df6f]df lr:ofg eP 
klg af]6 cf]O{nfpg] .

lrq @$= d]jfdf kmnfd sdLsf] 
nIf0f . lrq ;fef/M ICAR

lrq @%= ;'Id tTa af]/f]gsf] sdLsf] d]jfkmndf k/]sf] c;/ . lrq ;fef/M Scot Nelson
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la?jfdf o:tf nIf0fx¿ b]lvPdf af]l/s Pl;8 -)=#%_ emf]n agfO{ k'/} af]6 
leHg] u/L :k|] ug]{ .

df]lnA8]gdsf] sdL ePdf b]lvg] nIf0fx¿
df]lna8]gd sdL nIf0fx¿ d]jfsf] k'/fgf] kftx¿df nIf0f b]lvG5 . kftsf] tNnf] 
efudf rf]k h:tf] lg:sG5 / kftdf /ftf] v}/f] wAjf b]lvG5 . k|To]s af]6sf 
s]xL kftx¿df o:tf] nIf0fx? b]lvG5 . kftdf wAafx¿sf] ;+Vof a9b} hfG5 / 
kft em5{ .

lrq @^= d]jfdf df]lna8]gd sdLsf] 
nIf0f . lrq ;fef/M Alicia Fuster-
Fabra Mora, Flickr

la?jfdf o:tf nIf0fx¿ b]lvPdf ;f]l8od df]lnA8]6 emf]n agfO{ k'/} af]6 leHg] 
u/L :k|] ug]{ .

^= pTkfbg pkf/Gt Aoj:yfkg 
^=!= kmn l6kfO{
g]kfnsf] cfGtl/s ahf/ / lgof{t b'j}sf nflu pRr dfu / ;Defjgf ePsf] kmn 
xf] d]jf . o'/f]k, ;+o'Qm /fHo cd]l/sf / hfkfgdf d]jfsf] 7"nf] dfu 5 . kmndf 
dL7f], cgf}7f] :jfb x'G5; le6fldg P, ;L / PlG6cFlS;8G6x¿n] el/k"0f{ x'G5. 
oBlk d]jf cToGt rfF8f] gfz x'g] kmn ePsfn] k|d'v Jofkfl/s kmn x'g ;s]sf] 
5}g. d]jfsf] kmn l6Kbf / l6k]kl5 rf8} u'0ffTds / dfqfTds x|f; x'G5 . cfk"lt{ 
>[+vnfsf] qmddf d]jf kmnsf] u'0f:t/sf] sfod /fVg au}Frf Joj:yfkg, km;n 
s6fO{ cEof;b]lv Kofls+u, pTkfbg–pk/fGt -kf]i6 xf/e]i6_ Joj:yfkg, tfkdfg 
;Gt'ng, oftfoft / e08f/0f ;Dddf Wofglbg' kb{5. pTkfbg–pk/fGt gf]S;fg 
u/fpg] sf/sx¿df rf]6,kmn lunf] x'g], Ifo, ljsf/, sL6 / /f]usf] ;+qmd0f / 
cg'lrt tfkdfg Joj:yfkg x'g\ . kmnsf] e08f/0f hLjg lj:tf/ ug{ / :jfb, 
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lrq @&= Ps k|ltlglw d]jf kmn x]/]/ juL{s/0f ul/g] kl/kSjtfsf r/0fx¿ . 
xl/of]M kx]+nf] k§L lagf xl/of] af]qmf dfq; !M xNsf kx]+nf] k§Lsf] ;fy xl/of] 

af]qmf; @M /fd|f];Fu kl/eflift kx]+nf] k§Lsf] ;fy xl/of] af]qmf; #M 5fnfdf Ps 
jf a9L ;'Gtnf /+usf] wf/fx¿; $M :ki6 xNsf xl/of] If]qx¿sf] ;fy ;'Gtnf 
/+usf] af]qmf; %M df/f8f]n kkLofsf] ;'Gtnf /+usf] af]qmf; ^M kmn /+u stage 

r/0f h:t}, t/ clws uxg . -lrq ;fef/ Basulto et al. 2009_=

d]jfsf] kmn af]6d} kfS5 / ;fy} l6k]kl5 klg kfSg] -Sn}dfs6l/s climacteric_ 
kmn ePsfn] kmn kl/kSj ePkl5 l6Kg' k5{ . rfF8f] jfkl/kSj geO{ l6Kof] eg] 
:jfbdf u'0:t/ k'Ub}g . 6f9fsf] ahf/sf] nflu / w]/} lbg e08f/0f u/L /fVg 
d]jfnfO{ kl/kSj xl/of] cj:yfdf l6Kg' k5{ . To;}n] af]qmfsf] /ª uf9f xl/of]af6 
xNsf xl/of]df kl/0ft eO{ kmnsf] 6'Kkf] kx]Fnf] x'g yfn]kl5 kmn l6Kg nfos 
x'G5g\ . :yfgLo ahf/sf] nflu kmn kl/kSj eP/ af]qmfdf %) k|ltzt kx]Fnf] 
ePkl5 l6Kg'  /fd|f] x'G5 . 3/df vfgsf nflu /fd|/L kfs]sf] kx]Fnf] /ªsf] d]jf 
l6Kg' pko'Qm x'G5 . 

/+u / kf}li6s u'0f:t/ nfdf] ;do;Dd sfod /fVg kf]:6xe]{:6 6]Sgf]nf]hL / 
Joj:yfkgdf Wofg k'¥ofpg' k5{ . 
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pTkfbgpk/fGt IfltnfO{ sd ug{ / kmnsf] u'0f:t/ sfod /fVg kmn l6Kg 
pko'Qm ljlw ckgfpg' k5{ . d]jfsf] kmn g/d k~hf nufPsf] xftn] a6f/]/ 
jf rSs'n] e]6\gf] sf6\g' k5{ . xftsf] rqmsf] kmndf bfu nfUg] x'Fbf ToxLaf6 
s'lxg z"? x'G5 . To;}n] nfdf] ;do;Dd tfhf /fVg gfËf] xftn] kmn 5'g' 
x'Fb}g . af]6af6 l6k]kl5 kmnsf] e]6\gf]nfO{ km]baf6 x6fpg' k5{ . cUnf] ?vsf] 
kmn l6Kg eof{ª / kmn xfNg 9f]sf]sf] k|of]u ug{' k5{ . af]6af6 s'g} sf/0f 
e"O{df em/]sf] jf rf]6 nfu]sf] kmn c? kmn;Fu ld;fpg' x'Fb}g . e"O{df em/]sf, 
rf]6 nfu]sf kmnx? rfF8f] s'lxG5g\ / c¿nfO{ klg s'xfpF5g\ .

^=@= kmnsf] juL{s/0f
kmn l6lk;s] kl5 cfsf/, tf}n, /+u, rf]6jf bfu gk/]sf] kfs]sf] cj:yf x]l/ 
kmnx¿nfO{ juL{s/0f -u|]l8ª, grading_ ug{' kb{5 . 

cfsf/ / gfk cg';f/ d]jf kmnnfO{ ;fgf] -@^) b]lv #^) u|fd;Dd_ dfWod -#^) 
b]lv %)) u|fd;Dd_ / 7"nf] -#^) b]lv !))) u|fd;Dd_ ul/ alu{s/0ful/G5 .

^=#= kmn a]g]{ -Packaging_
kmn l6lk;s]kl5 ahf/ jf e08f/0fdf k7fpg' cufl8 Koflsª ug{' kb{5 . 
Koflsª ubf{ x/]s kmnnfO{ k'/fgf] klqsf jf cGo sfuhn] a]/]/ j|m]6, 6f]s/L jf 
8f]sf]df ;fO{h cg';f/ xf/ ldnfP/ /fVg'k5{ . 9'jfgL ubf{ kmnx¿ Ps csf{df 
3;|]/ rf]6 nfUgaf6 arfpg l6ldSs x'g] u/L Koflsª ug{'k5{ .

^=$ kmnsf] e08f/0f
af]6df w]/} kfls;s]sf] kmn lr:ofg e08f/df nfdf] ;do ;Dd /fVg ldNb}g . 
kfs]sf] kmnsf] e08f/0f Ifdtf sd x'G5 . k"0f{ kl/kSj xl/of] cj:yfdf 
l6k]sf kmnnfO{ ;fwf/0f sf]7fsf] tfkqmd -@% b]lv @* l8u|L ;]lG6u|]8_ df 
Ps xKtf;Dd; !) b]lv !@ l8u|L ;]lG6u|]8 tfkqmd / cfb|tf *% b]lv (% 
k|ltzt ePsf] lr:ofg e08f/dftLg xKtf;Dd e08f/0f ug{ ;lsG5 . e0f8f/g 
jf 9'jfgL ubf{ OlynLg pTkfbs j:t'x¿;Fu d]jfnfO{ /fVg' x'b}g\ . lr:ofg 
e08f/0faf6aflx/ lgsfn]kl5 ! xKtf leq ;b'kof]u ul/ ;Sg' kb{5 . 
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^=%= kmn 9'jfgL 
d]jfsf] kfs]sf] kmn 9'jfgL ubf{  & l8u|L ;]lG6u|]8 / xl/of] kmnnfO{ !) l8u|L 
;]lG6u|]8 l;kmfl/; ul/Psf] 5, h'g tfKqmddf d]jfsf] ;Defljt e08f/0f hLjg 
-Potential Storage Life_ pRr x'G5 . xl/o} l6k]sf] kmn # b]lv $ xKtf, / 
kfs]/ l6k]sf] kmn @ b]lv # xKtf ;Ddf /fVg ;lsG5 . 9'jfgL ubf{ OlynLg 
pTkfbs j:t'x¿;Fu d]jfnfO{ /fVg' x'b}g\ / d]jfn] klg OlynLg pTkfbg ug]{ x'Fbf 
OlynLg -;+j]bgzLn j:t'x¿klg d]jf ;Fu /fVg' x'b}g . 9'jfgL / e08f/0f ubf{ 
clS;hg -O2_ sfa{g8fOcS;fO8 -CO2_ sf] dfqf ;Gt'ns ldnfpg' k5{ . b'O{ 
xKtf eGbf nfdf] ;dosf @% d'lg O2 n] kmnsf] :jfb lauf5{ ;fy} kmn kfSg] 
clgofldt agfp5 . nfdf] ;do !)% dflysf] CO2 n] :jfbdf x|f; lgDTofpg 
;S5 / clws lr;f]n] h:t} kmnsf] u'0f:t/ lauf5{ .
 
&= pTkfbg nfut
hg;+Vof a[4L, kmnaf6 k|fKt x'g]kf}li6s / cf}ifwLo u'0fsf] ljifodf a9\bf] 
hfu/0f ;Fu}, d]jf h:tf ax" pkof]uL, vlgh, le6fldg, kf}li6s u'0f / :jfb 
n] el/k"0f{ kmnx¿sf] ;]jgdf qmdzM j[l4 eO/x]sf] 5 . pkef]Qmfsf] ¿lr, v/Lb 
Ifdtf cg';f/ cfGtl/s pTkfbg kof{Kt eO{ g;s]sf] l:yltdf Joj;foLs v]tL 
z'? eO;s]sf] l:ylt 5 . g]kfndf vkt x'g] w]/}h;f] d]jf kmn ef/taf6 cfoft 
ul/G5 . g]kfndf Joj;flos d]jf ¿kdf v]tLa9\bf] 5 / pTkfbsTj klg qmlds 
¿kdf a9\b} 5 . xfn g]kfnsf] ahf/df d]jf kmnsf] a9\bf] dfu k'/f ug{ pGgt 
k|ljlw ckgfO{ v]tL u/]df d]jfaf6 /fd|f] cfDbfgL nLg ;lsG5 . d]jf v]tL z'¿ 
ug{ vr{ clws eP -tflnsf $_ klg pRr k|ljlwaf6 Ps jif{df k|lt x]S6/ 
hldgdf ¿ ^ nfv ;Dd gfkmf ug{ ;lsG5 -tflnsf %_ .

tflnsf $= Ps x]S6/ hldgdf pGgt d]jf v]tL ug{ nfUg] nfut–vr{ ljj/0f  

nfut ljj/0f ¿k}of“
hUuf ef8f 200000

g;{/L Joj:yfkg 200000

hUuf tof/L 10000

la¿jf /f]kfO{ 20000

au}Frf Joj:yfkg 10000
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nfut ljj/0f ¿k}of“
kmn l6kfO / pTkfbg pk/fGt k|zf]wg 30000

Aofh, Hofnf, cGo #),)))
nfut hDdf %,)),)))

tflnsf %= Ps x]S6/ hldgdf pGgt d]jf v]tLaf6 lg:sg] k|ltkmn .

ljj/0f O{sfO kl/df0f
kmn d"No -k|lt lsnf], @)@)_ ¿ *)
pTkfbg k|lt x]S6/ s]=hL !%,)))
cfDbfgL k|lt x]S6/ ¿ !@,)),)))
vr{ k|lt x]S6/ -tflnsf $_ ¿ %,)),)))
gfkmf k|lt x]S6/ ¿ ^,)),)))
*= d]jf v]tLdf ;xof]u k'¥ofp“b} cfPsf lgsfox¿
s[lif dGqfno, dGqfno cGtu{tsf lgsfox¿k|d'v ;/sf/L lgsfox¿ x'g . o; 
cGtu{t /fli6«o kmnkm"n ljsf; s]Gb|, kmfd{x? kb{5g\ -tflnsf ^_ .

tflnsf ^= d]jf v]tLdf ;xof]u k'¥ofp“b} cfPsf lgsfox¿

;/sf/L lgsfox¿
s[lif tyf kz'kG5L ljsf; dGqfno / dGqfno cGtu{tsf lgsfox¿
s[lif ljefu
/fli6«o kmnkm"n ljsf; s]Gb| / dftxtsf kmfd{ s]Gb|x?
/fli6«o s[lif cg';Gwfg kl/ifb\ -gfs{_ dftxtsf kmfd{ s]Gb|x?
k|b]z ;/sf/sf s[lif dGqfno / cGtu{tsf lgsfox¿

:yflgo txx¿ -s[lif ljsf; dxfzfvf / zfvfx?

(= ;f/f+z
w]/} u'0fx? / dL7f] :jfbn] el/k"0f{ d]jf kmnsf] ahf/ / dfu la;fn 5 . g]kfn 
;/sf/ / ;/sf/sf ljleGg lgsfox¿n] g]kfnL s[ifssf nfuL ljlew ;xof]u, 
k|f]T;fxg, nufgLsf Kofs]hx¿ k:sb} cfO/x]sf 5g\ . cfk\mg} -lghL_ nufgLdf 
d]jf v]tL ug]{ Jofj;flos s[ifsx¿sf] pbo klg x'Fb} 5 . of] ;'gf}nf] jftfj/0f / 
pT;fx /lx/x] s]xL jif{ leq g]kfn d]jf pTkfbgdf cfTdf lge{/ eO{ lgof{t tkm{ 
nDsg ;Sg] 5 . o;sf nflu plrt hftx?sf] ljsf; u/L b]z leq} aLpsf] 
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pknAwtf u/fpg', cfw'lgs v]tL k|ljlwsf] ljsf; / la:tf/ ug{', u'0f:tl/o 
kmn pTkfbg ug{', pTkfbgpk/fGtsf pko'Qm k|ljlwsf] ljsf; / la:tf/ u/L 
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