
J 

~~-15 I 
~ li~'f◄ ~~~ ~lf-l 

JMFROVEYENT IN l'OOD REsoURCES 

~ ~ (<l ~~ ~ ~ ~1 E1•l I ?f~ 

~i(,;l. ~~-~- GB1f.1,1 ~ .. ,f.1.s, 7f<1"PI GT1,;1r,i 

~ ; JJ~ ~fu1~\Gc,1¢ ~ Wf.lXt. ~ ~ 'J-7-1m<i ~ 
~ 1@™'1 ~ ~"ft lJVffi ~ ~ Zf<1f,l@~,i I 

~ ~ ~ <f,W.J{; ~Mo ?f!i ?f~ ?fi1"1 ~~'1 

~I 

~ ~ ¢ 1¢ ~~ 2ftCTJ ~ ?\I~ r:<T <r,f<r"<I(; 

~ 91~ ~ C<Trr.~ ~~~ ~~<1i<f ~1;,-i ~ 

<TLQIB ffiWl ffl Ql<fi1 ~, -!l~ ~ f<ni ~.m~.1? 
~ @~~ ffl '5llf.i ml (<f[<TI mw1 ~101? 

-=,\<l\!14(~ ~ ~ I ~ v.T,j~?fjf .!P'I 

~-6 ~ ~ ~ ~ fg ~ ?f~ ~lfoJ.'i< I .!!~ 

~ ~~~ ~ ~ ~ ~ ~ "1 r:ri ~ 
.!!4i~~~\t,l<t--6 ~ ¥Pli<I ~ ~'<l 1-!1~ ~ 
~ -!I~ ~ ~ C<Wf1 fi ?f7,1 ~ I ~ 
~~44\!i ~<fJ ~\!i~l(:d (.<{R; ~ 7.~7.lfl~ I ffi 
~ c~<ITT:<l'ef.T~<f.<11~ ~ ~ , ~ 
~~XP,J~?f~~°@~?fT'l.1~ ~ ~ 

@!?.~ ~~ ~~ ~ ~lf<:fi 2fffi~ ~ ~ I 

l!lRim¼t.4i -£i~ ~ ~ ~ '1'1 ~ 
~ ffl ~tfl 'f~<fit<l~t a-\1~ ¢<11 i.~(.~ I ~ 

~11} ~ f<l~ C<lrr.~'6 ~ "l,{Jq °@~?fT'l.1 ~ 

~ ~ I ~- ~ ~J\!I.JC<fJ ~ f<l~ 
(White Revolution) C<lK'iWfe ~ '6~ ~ 1,'ifi<l 

~ ffl "!°<1 ~ I 
f✓1 f<l' ~ ~<Ti, -!lC.if<laitif. f<l~ C<lK~ ~f.lt<l 

~~~~~~ 1~'1rl<I ~ 

~ ~<l \Sl<Pil~l~l\!J ~ "l'ift<l '1-21-il~h l~I~ 

C'l"</1 ~ I C~4t<.<1~ ~ ?f~"t ~ ~ 
16t<Pt-ll\!lt ~ ~ ~ @~~ ~ :.1c;il~t?l'"1 

~ en~~ I ~. <Ff4 '5Tf<l. ?f~~ ~ 

~'<11 !!CT!l~ ~fro1 ~ I 

~ ?fl1fJ"f,WI @~?f~ ~ ffl ~flfJ ~ 
~TT6 ~ ~~ ~!<II (.~t<f.1'-i!<i<I ilWITI if-Tl~ ~ I 
F-1,jl<lf<l't ?/fin~~ ?f<I'~ ~ ~~ 
~'<T ;.:m~ I ?/f'fl<1 Wll?f'm ~ <Wl ~ ~t ~ 
?f<fi~ ~ c,i~f<la'll<fi ~ ~ ?f<l'ft<15 ~tfM'PI 

~ltrf.<l c'ffi~ "@~~I ~ ~~ (.'11¢<,<fl 

~ ~ 1>Rl<1>•i<l ,e?f<Wj ~'fM I <pfit@'la) IFfWTi 

~ ?f~\!i <Ti~ ~ ~?fref.i ~ ~ ef$'ifi~I ~ 
~ ~, ~~<1 ?f<'f1 ~~ @~~ ~ ~ 
~~ M@1,1;i11~ ~ ~ ~ ~ I ~~ 
~ ~ 4'6ffl. ~ ~ ~ ~ 11p1)!<i~ il, 

~~ <pf<! 41~P~1 ~ ~?f ca•mm.~t ~ 1 ~'1 

~ ?f~~ "!'ife\!5 c~~. ~~ ~ . ~ 
?\~, c;ii-?fWR ~ ~ "flt~ I 

~R>m ~ ~ ~ C<flC..ft<fiC•tl llf,iJ ~ 'Pf~~ 

i ~ ?fT'1.1 ~ ¢ffi ? 

15.1 ~~~~~~cf«(~~ 
(Improvement in Crop Yields) 

"-iT'TT"r,u C<It-1- ~ ~ . c~~. ~ ~ 
<T?T<!f.1 ~ <t-1<f ~i~c:~U-1 QTTC~ ~ ?1rn1'5!rlh1 

ll~ C<!l'>lR ~I~~ llf,fJ ~- -if;, ffl, 
ll'~, "1x3, ~. ~ ~ ~ ?I~ C<ll~ 

~ ~ ~ ~ C<It-1-~. ~ . ~. ~~m. 
~ ~ ~ ~~~ ?1Cml2i~~ ~ 
C<!l'>lR ~ I (~ I 5.1) I 1'fT4'i ?ff6M, -r6'1t ~ ~

~ ~f<fi ~'1 (Vitamin)~~ aRl't C<ll'>lf.l 

~ @?ff.f-e ~ (Berseem), ~ ~ (Oat or 

Sudan grass)~ ?f~~ (Livestock)~ C<ll~ 

<1f<l '"l<.<11'4>~1131 (,'1°S:Mi:1tc<t-~ ~M !IC~1i8i~~ ~ 

C<Tl'itfrl <fC<l I 



WJJ- 15.1: Rf&m~ ¥PiJ 

J . "Pil. • ~- ,,1r.r.,l7f ar~ 1',f{<f>-?f{tjf;,, , 

,?J, 41~'1'1 <:,--,:-~ f 

Xl'IJ ~rm ~ ~ '5Tf<J. '9il~•lbJ'J> ~ c( 

<t-M<icci f;:1 -awI<n~J<1 ~. ~. fif~ am~ 

~, ~~ ~'ci ~ c~ '6?f<f'i3 P1~<1"1Tr.i ~~, 

-£1<.f. 2ff€m I ~fil ~~ ~I C<I @fum 'J<Pl 
c~ @?fRfui\!i ✓1Itcil<t- ~ ,7:'..r<f'I ~1F1 ~rm5 "<II-TT 

'.!:l-g\!. <f.Ff<1 ?flT.<f I xr✓nf~ ~[01 <rrf<ml 41r.-1~7.~ 

~ !<(r<?, ~ ~ ?f<ll '61C*l<l<1 ;if~ fu'-!i<l\!I ~; -!l~f<fi<fi 

"<lffi ( khari f) "l'fJ C<lTCc'J I ~ ~y.Jf'1 " f,JJ -'rl\!lq;f~ 

~~~ rTC-~ ?01 -!ltzwl ~ fu\!i~\!l ~ ; <-!l~<f. 
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-1f,i I r.i hi) "'P·lf r,,11(:✓f I tfl•f, b11i1l.J, ~~. (.'ifi-Tffr-J, 

- f"'· , .,,,'7fi,s "r,n · ~r-r~~ ( .. ,~ ~n 
•1• " 11~. -:.1:., !-fl"1• •l l IJ •II"' 1' ' J , 

-:.irJ"1. '),r-111!>. r-!,r[) .!.Ill½ ,,f<rcr,ri 1 

.::,frf~-1-;R; {.<11~1 1960-<f ?Pff 2004 D'PI ~~ 
,PPl yf.M ~5°u 1f1;n <'T>P-1 ~ff'TT'"'l ,fJ<f @~?fl'Fl DIPl~' I ~ 
<f,Pf<f(.r.-1 ; ri:t•.J (.~~ I ~lfm 1Wi (.<l'if{.;rl7,<1 1rl<fi•f<r ~'i~ 

:::,f~ -!. r.:.- 1,,r-, <fiQII -51[<11, (-!JC.~ "!ifrf.T ~ <l5Qff ~ 
"11r;r<1 ~-1rf;r<1' zi~r.rr.~. ~~ .wr Fl'r.J; ~~. •~ 
2JR5?fl,;-f,I Qri; ~~IC\!i , "PIJ<f ~I ~?f<fl ~~ ?f.11 

,;r,fa ~1;,-r-<1> "1~'111:<l'l'l>'I w.TI I "!if~fr~ XPfJ @~?f~ t~<ln( 
~I~ <f>Pf""<f(.i;'I 11,'IT<fl ~ ~ ITTTI ~er c~cft f.IBJ~, 
<fffl ?I 17.<1 I-

• .cr,rpr ~ @<?.~ 'Jfl<f.J I 

• "r✓!J @ ~ ?fWl<I @ ~~ ~ <f.J I 

• " r,rr<! <filiCfiT.<Flfi'Pl' ~l?Fll 1 

15.1.1 ~~~~~~t~(CROPVARIETY 

IMPROVEMENT) 

-!l~ 21~1<! P,jpff "PU<f ~ @~?fl"M <fiWf 9r◄ff ~ ~ 
<f.<fl ~ I ;ff) <II i9il\!5f<ir.il<P ~ jf,<!5'f'1 ~ ~ 
<.f.F1 (.c'jFll ~ ~ c>i~Pir.il<P ~ ~~. ~ ~ 
~.@~?jl-f.l<I x.,"ff~'1'-!iff<!o'5TI~©~~~ 1~9'>1~'1 

(Hybridization) ?fief'~ ~ @"mf~ ~~ 'lf6<I 
~ <.f.W! 91·~ I <!9 ,,~<.f.<f'1 ~~ ~.'.fl~~~ ?fl~ ~ 

t;p,I ~ ~ll'81\!l <Tl<l'I ~~I iil~ '>1,~'f ~ 

!.f1~g ~ ( Inter va rie tal) '51~~ -!l'C<l> ~ ~ ~'i'f 

C:<fCG'f'i'f 1Tb<l al~ <!l 151~ ~ ~f'K5 (Inter specific) '51~'

-!l"C<.f. ~ITT5 <!I 'i'f'l<l ~'>~~~~~~I~ 

~ '-'l'fnK!i~. ZfCTT~ ~(gene)~~~~ 

ffl Xr✓lJ<I @e:_<f.<f ~<f.J <f.<fl ~ I ..!)~ ~ ~ ~ 

~1;)")~,~11:<l <li?fl<!M~ "r✓!J (Genetically Modified Crops) 

<]F-1 C:-¢1<11 ~ I 

C:¢T01 <!JG'! " f,ff<l •l~--1 ;ft> 1M C\!!N>mc~ ~~'if} 

~. ~I rn ~ ~'if ~'>f ~ fsfi IS!"1<11~◄ 
F.!%5 •fl?f C~R11<1 @?ff<l-5 ~ @~~ '51-f~ ~ I 
r.•l~~l<fl<f: (.<!ifr-11 "fjff<f ~ ~'11 ~'1 ~ ~ 8Tt~ ~ 

2!CT!T~ I "!if~I~ 4)-s,f<ic'Jt<fl ~ ~ ~ ~ ~~ 

~ c~[\!i~S'j\51~'1 '<!W~~~'i'f ~"'IU'i'f I 



-
•.ri.t-sJ ~ 4> xpW1 ~~911i,;i ~. ~R'f<.11~. -11ft<, :..i'll~' I 

• ~ ,1 '.'fll1~~ c-\'if\!i ~ •<h \!,llT,lq I~~~ ·!.=I ,,1,11 ~ ,, -, '< 

!•
1
"' .!A<t-<1\V,, <11;1?f1<11 '511~ (.<fitT..ll ~,.,~, f.lic~=, 
• ..i<{l,. I"-') = '"'"'"" v~,-.:i 

-~n ~ ,i6~ fc.,f-5:1-sia'l<IHJ<I ~ !<1 G'l'il\!.i@?fr.<11c;f\ 
, , ~1\•i '-,, 

"'~ ~ 'Ii r.~ ~'1<1 ~ <i r.ffi.'il 1-£1~. Q i:'Ri' ~ 

.~r ~9i r.~ ~ *-51 ~ ~ r.'\17.'il I--~ -;ii;,, 

.,-$t ~ '= 
• u:J <fi?,1 1'1•~-.1•• r.,>;f."i ~ ··1-
·,;_t"ll :ri1q•• . ' 
,' ~~'@~~ ~~~TPJ1~qfG5 ~ ~~?fl~ 

4SPt4SZ4fZ'/f C<ISCrllfC'/f ~ C~ P 

2. ~ &,';ff1f '$ff~ l<fSf.rfq',,J<tS-,,,, ~ 
~ ~~~,fm~"lRf"IJTP 

• ~ 91m ~ W5 a-r:f.l <{lf~ G'i!T51 I 

o'1~~~~~~'{il :"'I'll~ G't'if'5 ~lil<I 15.1.2 le\~ ~ ~ 9f1W~ <IJ~ 9tift (CROP 
• @~<Pf '11~ c'\>;f.J ~ ~'<l ?frr.<I I 8lr-l- C~ 

~~~1~,~~-~~--t,JJq 

~ ~ ~ t:i't'if'5 'ijf-1. C'!lci44';i;1~ ~ t,'t~ 

-m,1, ~ ~ --lf<Tl-~ ~ ~ N•lt1(.<TS 
~ <m 'j'j~~'t ~ ~ ~ ~'1'/Ri ~R<l 
@~~111~ I 

. 

, ~~nri~➔...'&1::ri~.,.,ifl~~~'I~ 

~:~~~~'!--~~~~ 
~ Wl<l~~'t~'a,~~~ 

(~~t~-~~~)~~ 
m~~<ti ~ <~~. ~~ ~'11f0 ~, ~ 
'51llt!<fii ~GR~,~. "'lf\5 ~ ~) I 

, 91_cf51211~ ~ ~-1 : ~ ~rn 9f<TI 

PRODUCTION MANAGEMENT) 

~ ~ ~ ~\S<I~ ~f<I ~ \Sl<M<l4C\!Jt ~9f'(l 

i51\!:i~ ~?ft'1<1 ~ ~, ~m $1Ma'IM> 

c~ ~-c<l1~:~~rr.'1 ~. '5li <it ffi,~ ~~

~ ~ <m ~<Rf<!~~~~ 1 '-!.tt5a'\i.\!) ~ 

C~ ~ <l"t '51~ %1'?lt~t~ ffi ~HI~ ~Pl 

'ffl l5lt~~~~<Rf<1~~~<1'><1fCG1 
~ <ffil ~~~'if~@~~~ -!l<TI 

®11<'51m ~ ~ 1 '6lit~-!l~ c~ m ~
$~<TIM 1511~ ~-~ ~~ 
~ ~ ~ffi ~ ~ 'G~ (.~NJ~411Slrl<l 

~~ ~~~ ~~~ \511'1111 ~~I~ 
c~~~<ti>i<tia-\<1 ~~ ~ ©~~ ~'11 C<!ta'l'il 

~'ii~ ~<ITT! \151Qf1'-,~'15lf~~·~~ 

~·@~~~~~~~\ 

~911~T¼t~ ~ ~ ~ ~ ~ ~ 
'511~ ~ ~~ ~ I -!I~ --~ 

9l'~W~ ~ ~ ?flmc'I t.41Nim<H -!!m'l 
~ ~'8 '11~ ~~ ~ ,~~ 

91tiwl ~ <11.i ~ I "'li!J -!lt<l'i ~ ~ ~'tc, 

~?\R11 ~ ~ ~~'81)9!1·,G~ C$ Cft\1416\il<I 
?jql-6 ~~~I 15.1.2 (i) ~~ ~9tilf (NUTRIENT 

, 151N,t<111Sti-11: ~ l-!!'GP'~"f6~ ?ff.IBr~ MANAGEMENT) 

~91 C~ '51~~ ~ '8ia'l<IHJ:~ 161N,(}11iS1.:t ~ 
~~<pf 1111:1.:t ~ ~ ~ ~ ~ ISia'l<lli<I 
;ii~~lt~1 ~~~ ~~ ~ l-!100~ 

~~~~~~Ric~~ 
91~ I 

• ~~~~m~91,c.f~:91~~ 
~ ~ ~rnt-si~h, "t;ciJMa'lt<tS --e~ ~ @~-B 

~ rr.~ ~'<l ~'ii , ~ ~ "l'iJ<l ~ 1)191<1 

t<I a'ftT:,'ij; ~ ~ -Q~ llf,{J<l ~""lf ~{'1<1 

~~~ I C>\~C<il~"PU~~~~ 

~@~~1111:1.:t ffl ~ ~ a-i'ta'I~~ 

'51~~~~.~~~~ 
"i51~m ~. ~ C\!Jt.:t~t<l @™~C<Tlt ~ ~ ~ 
~~~~~ l~-!l~~?f1~ffla-j141 
~ ~~~ Clll'ilt.:t ~ l~ffl$1 \6 ~~ 
~~~I~~~ '5l~ltl~1.:t C<l'l'ilt.:t ~. 
?ffrT1Ul 1<\~\§t'S!rl ~ ~ ffl !lrnt'S!m~ '5!R \ 3 ~t1 

~~ ~91<11 ~'t<!it<t 1-!l~ 13 ~~ ~ 6 ~~ 
~ ~ ~'1 ~ ~ ~ ~ ~ ~<f<jl 

~~IJ ~~ (macronutrient) ~ I 151"-lJ 7 f<1~ 
~~ ~ ~ ~'1 ~ ~ ~ c>i'~<11~~ 
~~lt"q>,-i:i)IIRl<ti~'l>!m (micro-nutrients) ~ I 
(~ IS.Im) 
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- - - .. 

<f.'Ft.l ~ -51f'4C'3i~ 

~~~. \!!.IGlC&•I 

(I) 1!~ ~"C9fl1Ri : ~w;J. 

46<P-<t16, --1t'Gf;m11. r.<t-c'1~m11• 
G:f'ltc .. l~!llll, ~F.i~l<t 

(ii) ~!rll lWI~ ~9fflfcTi : ~'1. 

G:J~'lllf.ra. <I '<t ''1' ~~' <15 91'f<t ' 
~M<lC"iril-1, ~f<f'l 

~ ~~ B~Ma'il<M \!.l~l<l\!l ~ ~ ~ 
?.f'lfC'-!, ~. ~ ~ M41-li7!5 ~~~ ~ ~ ~l<t<t 
~~~ ~~l~~-.!51-e ~ 9frn I ~- -!l~ ~9!W<Ti 
.!:!<i1M-=i14i 9iD-l ~ ~ <11>iHlM4i '>i1<I ~ ~'ll ~ -mt 
~ ~ ?.!'<t ?.!R'll I 

4!-l ~ c-i i 

~ ~<.9fl~4Mi:1lcfl ~ F15 ~ <!!~!<IF.ii# 

m ~~ ~~ ~ ~ ~? 

~ ~~ 8<1JMi:1lcfl <15~91<tl C<fim 
~'l<f."C<I'? 

~~(MANURE) 

~ ~ ~ 9ff.r.m'l ~ '>i1<I ~ ~ 
<!l~M'illt45 ~ ~ ?fR.ITT:'1 ~9f~ ~ C<ll'lfR 
<$f I ~ ~ al<J~~.q ~ ~ ~ C~ 

~~ 9f<ll ~<RT~ I~~~~~ 
~ ~ ~ ~~ 9fR.11(;1 ~ ~ ~ ~ 
™ <11 '5.f<f ~ ~ I ~ ~ ~ ~ 
~~a1lf.~ ~ ~ ~ ~'1~ -TFl-4 ~~~ ~~ 
-m I~~ <11fai-ef{)!JJ ~ ?fRl ~ ~ ~ 
~ ~ I -£!~ ~ 9fR.TI7.'l ~ ~~ ~ ~ 
:.i ritr.41 9ff*TT <ffli <11 ~ ~ ~ ~ ~ ~ 1 

r.~f<1<1, ~l-1 i'fl<l~l-1 "1;--11 -;rrr.,ii -~rf;i ~ 
!,JPf.s~. rr 1r1~r1 1.1r. f,1171 ,rfu--1 ~ r-1 ·'1T1!-r•v-1 ?f-tr ~~~ 
.,1r;, ~ f.lPI ?JPf0"1 ,J1•;r.1 ~ 11r, rr. ~, ~m <fi7.?I 1 ·wrr .!l-r; 
""!;! ,.,(~ 7;s,pr1. ~wref;r, .-rr1 !, r1 1. -11 -;i rr;.r ,r-f,-1 -~rr-i. ?f ~~.1 

?ff.1-1 !.f~r•1Jl1s-lf<f•1· ?j• f-1 -1!-f~ f-11 ~ ?f0Tl'i1I ~-Pt 1,!.b•lf 1 

?.Frffl ~rref.Trf<F-lf<PI ,,-r-1?(~ ~?f'f!' F~fo -r.f1 '!Pr<TS 

r.~~ l'il <fiPI ~71 ?ffP! I 
(i) 9f6"il ~ ~ c.f.9:.J-.!il ~ (Compos1 and 

Vcrmi-compost) : f<I 21Rf.~J1<1 ':l l-1I ~ ?f1.T<f 
r.?fr.'ifftm ?fij'I!<( r.w:,1- ?f~<R<'I ~ . f<m1 
( (.'i[l<f<f ~ ~ ) . -i<f[<f.-?ffrjf.'Pf ~rief.:11, .t,9l{l~~ 

WIB, ~ I ~ rref.11, (.?Pl, rl<fl, ~ (.~ 

~~(;l~'if~ ~WJT~~~~ 
~ I ?81 '-!il<fl -~ C<Tl?.fl ~ I~~ '<ii,J ~ 
21pr ?fw-117.'l Z~ ?/-fl~~ ~ ?fr<J<Ti F<TITT 
~ ~ ~~ I ~ <Tm:f<1 ffl-.S 6fii1'3i~<t ~ 
~ C~I '51~x~ 00~ ffl ?f~ I 
-!1~~~'91D'l~~4i<fl~ 
~ lff<1 (Vcnni-cornpost) (.<1fCr.'f I 

(ii) ~ lfR (Green manure) : ""'1nif'f=~-f.s'~=~ 
C41c.•IIM<1 11llfPT c~ <fi<fl<f \!ill~ ~ 
~ ~- ~ •IC~ D;>f (Sun hemp), C'5ffiTR' 
(Gaur) ~ c~ ffl c~l<lr.'Jl4 ~ ~ m.,, m.,r cflTlu ~ <rm ~ ~ ~ fihn 
~ 1 -!17,,1 c~@.G'm1 @fa1fc.1c:11c~ ~ ~ 
~fr.<T .r~ ~~ ~ <Jl~</S<II~ ~'1 
~~~I 

<Jim ,fR (FERTILIZERS) 

~ ,{T<I ~'i:1 <1J<l '1 IUl<P ~ ~ <Rf ~ 
~~I~ lfWI .. n~~ . <J'b<F<llb ~ "'i'Gl~m~◄ 
C<ll~ ~ I l!l~ ~ ~ @~'1<1 'lll-~ ( ~. 
~-a~~ '¢11~ ;pf-~) ~li:1'17.<I M<f.T-1, ~ ~ ~ 
C~f,glC'-!11 W~ ~ f?.<f. I \!ill~ ~9ITTT ~ ~~ 
°©~?ff"iif<l o;:;m<1li:1'!-~ lff<1 ~'i:1 l!l<fi ~ <t-ffl I 

1m ~f<1 ~ ~ fij~ @~ ?ff.om~ ~ 
..... >i:il.....,~~~c=\!, ~<fS<f1<f @?ff.to{; <li'i1~<t◄ "511'>Ri ~ ~ 
?.f<l?.!Wl ~~<1~ . ~ ~~ ~ C<lH1ltG1 @n I 
~'1 ~91, \!.IK!-:ill~! ~~I >il<1Mc'1fcfl ~ca,~ 
?fTC<f I ~f-4 ~ >i l<I i<IF.il<fl ~'Tlcfl C-ffi ~ I Iii~ 
~ ~ -6l i'?)f4i6" ~ ~ 9l"Tilt ~ <f."C<I' I 

~?ff.f. ~ \!ill'll<l '51~ C4 '61l~C~ C<l ~ 



I . ~ J' t-,r.-, ~r;'ll ;:;<fr:, 7'•i11/Ff !IT-1- ,p f'ii :., 

.,, ~if f'!"'l ' , ; fi;. •• : • • • ~-r; .-. ,,, 

~ ~ ~ ~<fi~ ?f~Ri <1'\!l~-9f111~ 

~,n<I (Fertilizers), cr,;i~ (Herbicides),~!<fi 

(Pesticidees) ~~~~<ti ~ mm'it 

~~~~">'ft<!.~~~ <c~t<t 
~91~tr,r<Pl~-~).~ ~ ~<fi<fci (Culture) 

~ ~ <f.<f1 ~ lft<I, f.n1 ~ ?fRi <ti ~~ ~ 
~~~~~~~~~~~. 
~~~(~ 15.l.2(iii)~~tlft1tbr1t~) 

~~ ~. ~~t~\51 ~ ~. •1>111~~)~~ 

~ I ~911<t•Ni<IJ<I c.<11'/fR ~ @~-e ~ ~ ~ 
~ 11f)!J;\l•l<iil~ ~ -~, ~~~'! ~ ~ 

.!!~~~I 

15.1.2 (ii) ~o{ (IRRIGATION) 

~,t.q~~~'ij ~~'51~~~'11 

~~~~~ >i11~I11C~ ~ ~~~ 
~~?j<TT~~~~~'G~fi~~I~ 
~~~~~XP!Jt~~ff~I 
~ ~ ~ ¥~ ~ <11tait~<H"' !lrnl1St~h1 

~·~~~'!~~~-~~ 
~~9ff'M ~ ~ ~ I C>i~<ltt~ 'ff<t~li!'-!I ~~ 
~~~~I . 

151!.htfil~ <Wl'I ~ @-$m ~, ~ ~ 
~I~~~~~~~~~ 
~ '(3~ f.115<1~, ~~ 1fil~ffi~~~ 
~<{l~~~~~~~ffl I 
<1IM~ft~1 ~ 9ll'TI ~ <I~ ~'6 ~ I 
~ ~~ ~ <llM~ftm ~~ 
~ ~~~~~'cai'llt'lJ~~~<IJNT6 

,: ~ I QIDl'C~ 'f PlMe!l~>i<lllft1 l!P,J<l l!l"C;\ ~ 
~ ~ ~ <®5 ~ )16Ma'it<li ~,~~ 

~~~ 'f Pl~liltUt ~ ~!Ff.@~9f1-M <ffl<I ~ I 

~ is~fl!i ~I~ \Star, ~ ~ ~Ri rt~-!
• G llf<riPI \S9{~(j ~Pl ~ll)<3 rtf6Jlml I Jl~ ,ri~lf ~ 

'1I ~, ~r.11-1 i~ ~'f-1 f810Pr1 ijfiitfl -wjri'111 ~rrm 
k~ ~'11~ ~I rtfi5TI tfJff.'tP.I ~',(,I <PII 

'<. .~I C7Tr-l- 1<Jt, -W'ft.itlf 't!Pli ?j~I I 

• Fl, iTT'f I ~t, 'illlf !lttFl~ If~ !Pr.r~- .rmi 'tf~ 

<Ti<II ~I ~r,; ~~ ~ \!i~C ~>rr. 

~ ~0'1~'3<1 ?f<lt • ?fr-ft ~~'1 -Pll ~ I 

-ar.-i ~~ ~?jf"">P(~?j~~ 

~~~~l<fi<l1~1 

• ifflt~: l,nlfl<I'~ ~ ~~ ~~ ~ 
~ <R1 ~~ ~ I ~~ ~ .wrl

~~ ~ <Tl ~ ~ '51~WI ?Mt ?fr-TT 
~M-1 ffl ~ ~~ mfl ~ I !I~ ~ ?f<fl 

~ llfl~I .f.'11 ~ ~~ fq~~ ~ ~~ ~ 
91~~ ~~~~~I 

• ~~~:~~~~~llflf 
~ ~f.rn1'?i~t11~ ~ ~~WI ?ff.ft 

~~. C\!it•lMr.1141 ~~ ~~(flQfl ~I 

~ <j_Mi>l!,t\!i I l!lt•IMall<IS ~~\!, ~~M'&~\(31 

~ ~?f<lt C?fWT C?fWT ?f~ ~~ 
~ffl~l~I 

• ~ : l!I~ MC-l&C<IS r.<fiTr..ft ~~~ ?f<lt C<f 
~~'l~ffl~~~~~~l<f I 

C-1~~1 ~ ,m <Wfe9 ~~ ?fRf<J 
=>j~=,si=:a,1:i,,.,,.,l'-!1....,,1<'1 ~ ~~~ 91R\'>i~ (Rain water 

harvesting) ~ ~ M-:,l¼J<fll◄ ~9Fll (Watershed 

management)<ll~~~~~l~M<!WPJ.6~ ~~\!i 

~~<I~~~ ffl~ ?f<lt ~~ ~ 
'51~1<R ~ <ffl ~ffi 9lffi◄f \ff1 ~ ~ <m <Ttf~ 
~ I l!I' ~ ~ ~ ~ ?f<lt ~ ~~ ~ '51'0Wl 

~~ ~ '(3~ ~ <!ltfl ~ ~9{R'6 ~ ~ 

C<fttt ffll 

15.1.2 (iii) ~ !t~ (CROPPING 

PAITERNS) 
. . 

XPIJ ~~~ -1o1..,..ro,~~--"rt'--<11 ~ a,11:itfit\!i ~ ~ ~ 

?J~AAill ?!Qfl~ ~~I 
.,, ' ~t<'IS (151~ ~ )j1j<fl\~;J ~ ~ ~~ ~ 

~<Ti◄! !1~~-,fil!J~ (Mixed cropping)~ 

~1~'1~~~~~~~~~ 

~~~~l~~~~f.itt~~ 
<11 ~~9WM~ w,·c ~ ?f<lt ~ ~9i"9 ~ ~ 

~<11~~~1 
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fq. 15.2: 16/SU#I ~ ~ 

~lf ~~~~~ I -!l~ ~ ~'1 • ~ 
~ ~tf<ll ~~~ o'fl'5 ~ ~ 1 

~ .!),qi !10!1 ~~ Wj>i)Fclt-1 I ~?f Pl"flNl\!i '51C<I -!l"C<TI 
CTST~ ~ .!l~ ~ .!l~ ~ • ~ C~Ri ~ 
w1>o1<1t.t (Crop Rotation) C<llc'fl ~ t ~ ..!lijl • ~ ~?ff<II 
~ '(3~ AA~ •r,Ft)l<l'54<1 "l>i]M"91(.<fll Rsll ~ I~ 
~ -~~~~-5~fsfu<flFl<!!rt11vr,n 
5t~~~lCPfl ~91'1~~~~f;i'IT!~~ I~ 
•l>!Ji<I~ ~ ~ ~ ~ ~ . ~ -!1~ ~ 
~lf ~ ~lf lCPfJ l.516'j'fC<I b~ 9IWI I 
15.1.3 ~ >j_◄•♦I◄ ~~ (CROP 

PROTECTION MANAGEMENT) 

91~ iJ.<11~ <RI • 1>1Jrta,1q1 ti~~ ~'1 ~~'1. 
ft-~~~~ ~TJFru ~I ~ -:iJj -ITT! I~ 
~~ct.@-~~ C<l:.JMM"'1lq1 ~ ~ Ri >if~<t-~ll<'l 
~'1 ~ ~ ~I (.\!;f-!.~11 C>i~Mi:i1C<II <I".:- "1'TT -TP'1 <IIFI 
C~I 

~~ct ( Weeds) ~'ci "f~'i?f.l\!- @~?ffi ~1 ~~~ 
~ I ~'l ~ ~'5f<J1 (Xanthiurn ). ?fTC~rf.mr-i 
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(i',11 ihc: 11111111 ). •111/711 Jf•I (C) pc: ru, r11111 11du-.. J '-llfll 1 ,,~f.?.,1r,,r, "'ifij"[, ),,~ ~ r.?fW-PI 1rr.1 " t11r1 ,..1r,r t, ~F.!.,:,11f~1-!.1 
, 11,:--1 , ,r;~-,,7.?f !..l~'ll-'laTrr.1, !..r•Jf.'-'lf't,r, B1JM-r-JPf. ( "lf7l<t 
,r:f1 " filr1 !,?ff£ rP1i?f ZI"31<1 r.?f"'lf'I I Ql?:-1rr.1Z "t,rr-1 
;g~91111,1 ·,!)r-1 !'i1?.,.., "Q?~'1P1<9r1, Qtr.rltwr.,r, r • .,,fa ?!t-1111 
?f-11 al~,., ;;;11r,r.1 1 

;J1'1Pl' fr..:i. ,r:fG-?f ~~ f,d;-r ZI<t• lr'?I • r,rr11 '"!;!~'1 
<l'i7?f - ( i l ~Qi f-t?fl. <Til~ ~pi; ?f~i:'Jf;i": "II~ fufa r.~rn 
( ii) ,sfwi-, r,f5:1 ~ ~"M r.-TIPPI ?f-11 o/1 ~~ '11 C"ll<l'1 <TiB 
>,Jf-,; (iii) <f.l~ Qf"I• <P-9· •1'-'I ~ J-'1>;fil ~ 1 1 ~U "filr-t 
:!!Jr)~ '1llillll ~•-nl~ :g~?fll-l•I ~fil '1\ r?-1 I 
~ ~If,! r.<r.JPI '-!-l•J;i<l r;m:;T- 0T.M, ~ 

U I~ '51~!0'1 ~fil l ~ l I (.r,JPPf 1~rl'Jr,i;JP11 ..-rrre, ?ff.fl ~ 1' 
<l\!,j:,-!., f<nn?f "117.'Ti ~ ..!l~Ptr:IMPI 0rcr.r~~ "r>iPI r,rr7:,::i 
f.im?f I 

Jl~ ~~' I, ~U-~ ~r,, C"l •l11f<lc-ft<T> f.ms?i 
~ ~ '1 <!'if¾ ?flrt I Jl~~ R:i~1\!I ,f!CfPI~ 
~'>1 <fl"ll ~ ~?fffi .~1i,;nxf<ll ( Pcs Ii Ci cJ Cs) <!f:Flrnf.r.,s 
:f<'ll I Jl~ ~?!-~ (Herbic ides). ~"',Tpcl<fl 
( lnsccticicJcs) '"Q"Pl, CS'f,r,rf-r<II (Fungicides) I Jl~ 
.,r,,mf.ic:ts ?fl'il"fw.'ll<fl • f,IR; ~~ ~ n ~ <l"l "PWI ~Sil<la,1<'15 
~ -;irffl cvn~ <7IP! C"1f<TR'i ~<AT~ 1 f✓r f.i BIi ~(,<11, 
.!l~~ ~lftr<fl ?fPt;Jf7.'I ~ ~ ~r,i \S?fc1r~ 
~~~~ ~K5<1<ll(.<l M<TrG ?.~m?f $Pl C~l<lf<l 
@?frt-O ~ ~ ~ f!1 ~ ~ ?f~ 2liplCJ <1l"C<f I 

~ ?f~ CJ f.rn ~er, ~ ~ .rr,:i ~~ "C<f1 tf ~T ~ 'c, 
~~' fPTc'ff<ll ~ (.?fr..'if<l"l, ~tt,\!-~l<.<1 ~~ ~ 
<fl<lf, >i:.J1l)JC-!-~ ffl61, ~rrl'J ~ 21,w.9") • r,rr~ 15!1~ I 
~ ~r,:i Z/~1'1 <TT<f'~I ~'i;'f ~o 21Ri"r-'fl~ -;;f5<1 ~. 
~~ -rfi1'i:f.l ~~<It ~f,, ~(, ~ ~?~C'f 
-Q~ <1>"'m-~ .:it"I <llf°<l<l ?frf.i I 

l 
t-~~ 

1. ~ , q,RMrfl<tJrt:RffP(flff1ef'~~ 

"~" raJ ,w11,. ~~-.,,..~ 
~ . .,,Pl~<tfW(foWrl..,~ 
~ ~ ""1ff !JCJT!'lf ~ I 

(b) -~~-=<S~lfFfCT .,,. ffm ff, 
~<IR"f(JRl~~"'ffiff 
~<RT/ 

(c) ~~t/Tirff~.ft.~ 
ff, ~~ff, fI{h 
~~ff ~.,,,,, ~ 

• -t)iitJ...,.,,~~, 

j 



4.00 4 .f>O 3.60 
~l~) 

12.00 13.00 • . 
1' 3.60 2 1.1 0 • 
~ 

2.50 19.00 • 

~~-<511'il~ ~ s!)j?fi?IT:l ~f.1 ?f<lil ~.,r.i 

r. 
91

~ c'il ~ C"ll\11 f.lfs1l ~~'I "511-1• 

u ~ ~cf.f<t .!!~Glml ~ <T>WII 1 

~~1~<11\<l~ifilcp<l~~ "jj{~<!lf.B-l~'Ri<ll~ 
~~ C1'11tfi1~~"1~ "1'1l'itf<'R.'GI ~~ 
~<11 fl9f.m:<I ~<!"'It<!<!~~ ,,~,,I $.' I 

~iltt'il l 
~~~'i'ilt x~~r<ti •lEJ -!. <f-'1P1 

~~~~(.~l!il1~~~21~(?11~ ~ 
~ ~ ~ 'i'<I ~~ I ~ ~'c, @~?j~ 
~ ~ C~ l!iTI'it(i:!i Sf(JI ~I, 1pr,1 ~?{ ~1<1, 
(~~if<3~ili'i\ti!i~ t·if<:m, l!il~ (.~fill l~Pf.\GW-!t<f. 
~~~~\ 

I. ¥f>li "'f''• 1-!- R':11 ~~ W~7 afifi ~~-

~,'.~ ~!IT~ Ml'/~ r 
2. r.w,?K;fT~ iffl<R ~~ ~(.'fl5 ~,! iF 

-~ ,;~(,: 'f/tr,I ~ p 

I 

• ] 
'Off.lei~ct ?If.TI ~rf.r.i 

0.70 87.20 B l. 82. 8 12. D. E 

1.00 74.00 82, D 

1. 10 74.20 B2. B 12 

1.30 77.20 f.m1fu.i. D. A 

"' :ir-i ~r-!rn "l,fJ (Cereals), -Tf?i: ~rm Xr✓f1 
(Pulses)~~ 7.\!ir.14'1~<1 (Oil seeds)~ 
~r.i ( 1-lerbarium) ~ <WI ~[<f.<! 

f✓im il-rn 1:il\<lo oT."IPIPI ilm1 ~f<t1 I 

15.2 9 l~9t~ (Animal Husbandry) 
~rm"~ "I~~(.~ ?ffi;'f,1 <'fi<'II ~ 

"i~"ilff,l ~v., ~I~ I "i-:.i"ifG'ftRi ~ N"I ~ g 

"~l~!Fl ( feeding), ~81•1•1 (breeding)~ C<f\'il ~ ' I 
'Ql~ <Ji?!IT.<t~ i!l.J~ <F1Rl1 ~ 1 ?j('.,?fr-T,i N:i-t.<l~ C~ 
% , .i~. ~\'i~. 05<11. m-ff<11 '511<!> ~ "W-'A<fi ~ 
Cr.1MI ~ I ~~'=llTT<! ~ 'ffl.'il r.'['i\ .J~ ~ f.r<l~ 
21'1r#n "1~ ~~ r,11~, <fi'TT ~I<!> .Jl~if<I ~1 <l[W 
(.'i~\ -il~ 61~1 "1_<1'1<1 <.f!T.<t "i~?f1a7'1 .i~ <lif<TT.'1 ~ 
w~ ~ ?!Mi M -il~ ?{'j<f-l@~?f!,t,1 ~6 

m]f;i,l~\ 

15.2.1 9\~~ (CATTLE FARMING) 

(,'i'\1-"lfF.R \jtl ~ ~R>~ ~ <li<ll ~ - 'i\1~ 
@~91W1'51~'f'Bl<t>t.f~~<ll1.J (.<!Ul~I. ?{Rl (.<!1~ 

~ ~I~ U.11 ~~~~I~ (.'>\1 ~®IN, 

.!!Wt ~m r!1.J ~ ~ (Bos indicus) '"5T1<!> .i~ 

(Bu!'f'nlo) ~'vi ~WI~ <Tl.J ~ C<l!I<W-i6 (Bos 

/)1(/w/is) l~ll~~I~ ('il~~~~l<!S•II!. 

~ <f.41 m;i '>\<lo<fi <Ir.it!~ Cffll ~ I 
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~ 15.3 . ~ C'i/T-~ 

'>TT~ \S~~ ~ ~'1 f.i61 <f-7:'T. 'if~ Wjf 

<T-lr.i (lactation period) <!-G?f<R; 1 ~ ~ c~ ~~ 

~ 'l-.fi/ '>ll~ @~~~I ~ fl ~fr (exotic 

breed)~~~ (Je rsey). ~l~•l 2® (Brown/s\\iss ) 

~rfij ~lrf~J1fij~qilc'f<1~9@~ ~JR; 1~1•1~17.-.!- ~I 

~~~~~(Red Sindh i) 'il~<ll-:'j_ (S:.ihi\\al) 

~ ~t>~ ~'if ~I~ ~~If.!- I ~ ~ <t'P,~ 

(cross breed)~~ 2l-ETIK!i<J ~ ~fr.re 21<1:r, (de

s ired qua lity) 91~ 91~ I 

;p/1'{iqorf19f. .................................. l 5 .3 

• ..!I~ 91~ 911-1 ~ ql'<fl ~ 

( I J ~ ~ 91 ~"f ,f~~ ~ C<IT:c'f'i'f r.<rr.c'f'>I 

~ -srlR><I ~~~~<Tl~ I 

(2) ~'if ~ 'if ~ '971M<I ~ @~?JI~~ 

'iff~ ~~ ~ <Jf~f I 

C'ifr ?fT"Il ~ ~ ~ <f~ll 'if<).;--;:i~ ~ 

,,..,.._.=~50'\~ -.:Tix ,..,.,,. =-i ~lM'lCC"'fC!!_ rm"l;il C'iIT @~?ff~ ~ ~cm.srri ,~ ..... ,~-:."" .... ,~ ..:• 
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f•I •31,f) '1'•h '-111 ·-11f1 I r.~!.-1 ?l-11 ,.-,rr.~ -11 ~111, 'f1'1 I r.•lf.1f1,~ll-r, 

3 ,)11~.1 r.,r. £1 1.i11P1 -r,f,1-1 ,,11r.,;11 r.->1J !.,•ltl11 ~, of1~ 1'11 
1

t1J 

t,~lll, rf1 'j ,mn l !./-f.l 'if1-!i 1lf"PI lif(.'if 'Tia "1-f7J'I, \!;J•1 ·!/J1. 

•r!Df ?pff ;,p;:;r ?11<1 ?11r1, r.r,11~1~1 .,,..,..., -rfmrr.,r.r ~rn, 
~ 1<71 i:q,r,r, , 1rr,!; 6"fi11 ~1-f- ~'1iR "fiPf 11f?PJ '111 ' Tm 

1 

'ifl"fl"f ~I ? ipWffrTP! <1rr.,, ~Rf'CIPt:hJ "IJ.IJ ~~ 

~ - ( ,r, ) (Ff; 'if7,,P! <ff7?'1 ~r,,r•~ .,/f'ff~t?l<-PJ "lflfr~ 

?j-:_;,r,r-, ~ <fl f.rr.11~ ~ fiml ~p,. ("I) ']'iii ~~'>f~ 

"ff7?'1 ~ ,rr·.fui ?ffl'rl---!11 lf<!'PI ?/fq-J 1]'ifi <f,~ 2l'CTT~ ~ 
1 

2l'f'fl'l "lftff"1 f -::,,!,-R, (-Ti) 11/.'Pb~ (roughage)- ,rJ~Rf"~ 

"Q(?i ·:::,r [ 1~1 al<l, (~I ) <;ff!J (concentrates ) ~f~~ ~,fr.<T; 

~ ~ °fu;1 ~pr- ~WT~ B<TP1 ~'l s.;,a-r"T~f7;T 

~ '<-117:<f. I ii<f. (,;-f1Mi71Pf. ~ @?fft7F! ~f<f,f ']<r.) .,~ 

'ifi,- ;J??T ~f"W ~ ffl '1<11<7 c'j<;'~ lf'ili &~~ ~ <f.V:T 1 

~ ;i~ <J';-!, 01~ ~ BJ I C<Jl'>R; 4JWT ~RT 

~?fPi~ ~ z ~I~ <;f1"1f<r1 ~~?f~ ffi ~ I~ 

~ 2£1'1rn1 Prnf.1!117.<t- -rRl-?fr-Tt r.~f<l' 7f"iID!i tila'f-oar;r ~ 

'</fr.<f. , ~-;J~ ~ ~r,i ~~ ~ 

.!.I~~ 211q'j ~m;<Til ~ ~?J~~~'<fl,ffe 

'</17.<f. -a(<l', ~ C<Jl'il ~ <fiI<T I ;:;i~-~ ~-~ 

;,<:l"f<! C?f.'J (\\ Orm) ..!) ?fl<f-~iJil ~ ~ ~'l ~ 

~l<J> ¢, ~1'51~1 '"1<1-!iilMUJ <l<]•~ <jcl~,f <fiI<l I ,f~~~ C<ff"il 

~ l:1C~M~l1 ~ ~~~1<11 ~ru-~ I~~~ 
(.<[~"FffiT<11:!T<rl ~I C<fl"if<l' ?f<II f.T<!'r-ro ?fl<1<f ~'l "iA---7~ 

?f~ ~ <11 ~ "I ~I~ I 

15.2.2 ~~ ?ffc,-l (POULTRY FARMING) 

<r.iM @~?fl>M<I ~ '1 '<T<rnTII ~--<ff<11 ~ <f.<ll ~ I 
r.~¢1<1f.'f &:1~ ~ ~~~ 2l'5rlN><1 ?f~ ~~ 

f.ml ~ 1 <fi'TT<f ~ "I~ (layer) ~r=;; -rt~ <llR'C<t 

~~r.-fl<I (broi ler) ~ ,pptl ?flC"'f.:l <Al~ I 

~1-1£1!1 -;.p.p11 ~g C<R1! ~ (Aseel) ~ 

f<rvf"ll 2:Jf1lfui cw.,r ca,~ (Leg horn) ~ ~ 

,r~',,-1-~ (Cross breeding) ,:,ifoH<l>;!l<ll ~ai~ Nm 
~l<F-1,f.r-~ C<1P'~ 15:I\!, ~ •l~•I ~ @~9ffi 

<f.<11 ~ -

(i) -'s :J ,!, ~"r f<rfir~r ~<:Jo ~ ~, </J<l'i ~ 

r.-xm ~ ITT ?f<l1 61,~ r 



l 

Jlcf&~ ~ <?11'1 (.~~ 1£t.9!t~ <l~ 61?f-, 
1t1l -1~,.r~1 

~qi~ 151ftl<II ~~ ~ 0n~ ~ 1 
11111 ~~~~~~~I 
(I\') ~ ~,,.,-~~~~~~91-!t 
(,·l ~ 151~~'1TI ~~~I 'i'l<ll<l~Jill <11m 

d'~~e,~ 9'1<1~1 

I. '!Z'R™l~if 'i!T<1'ffi~Ffnr
"! ~ ,,, !,,~ ! /(.,.., '']'' · ~ QJ ~ 4 . T? ! : 
w,:: : ~ ~~ . :~. ( ~ "·:~ .:-~ f'J!,;1!;'71) 

.,_11,iif 9'~ :41 i ,~,,:;r !Ml !! 'Grff.':i ~9' ? 
-~~~ f>,..,,' ~;• I 1" 

~~~~~E._9ft'M {EGG AND BROILER 

PRODUCTION) 

~~w,U1fii.t<1e~~~~~~ 
~ ~ ~ ~~ @;1~)11--(<1 ~~ 91~ ~I~~ 
~~ ~ ~ ~ ffl ~~ ~'<l '1lt'>1 I 
';II~~~~~~~"! (broiler chicken) 
~91~~~1 

~-fl<11 ~ ~ ~ 91m ffl ~ 
ij~ i511~'1•1<1 ~ I~~~~ 
~ ~ m-f5<pl ~ ~~ ~ Qll~ ~ 
~~~~~'f l 

.if~.~l<l*~~~.~~1511<11 
"l~~?fi¾ti'f ~'ii~ I~~ Qll~ ~ 
"'llITTi~~ ~~~~ffl'f~~I~ 
1-eGl!ll•I \Q' ~ ~~ ~f'f ~~I 

'rjq:~I ~f-5fl ~ f'ifffi'll'!ffJF1~ ~ll i .!11 (.11',1011 
'et~ ~I. ~ '!.11"' ._,.,1¥l~~P'II ~"1 ?ff(.1 1 
00~ ~~ '1fMl•~l~ ~C$ ~'il ~'<I ?frr.-'1 1 .!l~(-111 
f.w-,q ~ <lWI 91~ ~'fui ~I Zl'fl-1 ~ 
-aim'if ~ ~ ~ ~cr,TT-rfi !f<rJ mPI li'ITT.~t I 
~~~i<M'fflr,i <.9fl~ ~~~ ~~ 01~1-1 
~-1'1Jl<fffi9Rll'fJtll~~~~,;sm~r,r, 
~'1~~~1 

I . ' 19l'r.1 .!;I~ ~ ~ ef~ ,r:,rr ii "T'f 
~ ~ ~ .1 >1't1"1U, : ,r1.-:. f,fl I 

:J 4?'1r,.f ?lf,I, t l11 14nt : , =iT !- flfl 'Pf.1 
!/T;{, fi!r ! • .,, ,s li./Tif ~ flfTf#! r.t • 

~ , r 

• '€~ l!l1f;l ~-fl<IR 9flli ~ ~ I ~Ri 
c~ ~ ~&IM>r.f~ o,r.fJ ~ ~ ~ 
Qll'\Wl ~ ~. 91~. C~ <lWWi'f_~ 
mu!~ <lftl1 I !J~, ~ ~<j, ~~l'-1>1-I~ 
~<All 

15.2.3 ~'-~\',91tlR (FISH PRODUCTION) 

~~!fl~~~~~ ©e.">t ~c'! ~I )l~"IJ 
©~~ ~ ~~~ ~~ ~(<!r,l
~~-11~<15>t1l_~<ll~~~I~~~ 
9ft<l 9ltR 1 ..ii'ul ~ ~c'j ~ \Se.~ ~ ~ ">!~~ 
(capture fishing) ~ ~ ~ ~c'!-~ 9ii-l 
( capture fishing) 9if.icb1':1-l1◄'.i1◄1 ~~"! ~'f I 
~ 1511<11>1,a'i ~c'! ~~(sea water)~ 

~~(fresh water) ra-i~~. 9i~, ~-~ 
151f• i9i'4l"Hlt<11<11 ~~Ill~~ C<l~~~ (cap
ture) ~ ~ (culture) ~Wfll1<1'.i1<11 ~ ~ 
~ ~~~~~~~~~ 
~ ~911RI 

15.2.3 (i)~ fi)-1C1N1 {MARINE FISHERIES) 

-01<1\!i<l~◄ ~ ~ '\aoo f<li: ~: @~ 
151~'41511<11 ~ ~ 151~'1 ~ ~ ~ I~~ 
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---- -
;.,7:, r .. ,. ~, · ._ ~ - . 

- "t " •"' - ~ ~i,; (pnmphn.:t). r.;J?if7':'171 

1111:td,L' rL•l), diR {tuna). li-iff ,1 { '-ard in). 0'117;"? "5[,f. 

( hl)mba~ duel...)~ 1 ~ 11<11 -11-C ( fi c;h111g h on t ) ~ ?f-1I 

Rl~1l ~ ~ ~1~1~ >il:.:/IS<fi -;J~ lj~:J!) 'Rl ~ t 
~~ ~~~ QFTil ';;1(£.~ ~ (Sc h ool of l · i sh ) ;=, '3iPII 
~?f'.:]?; "!:lf-'l;~~~A {echo c;oundcr) ~ ~ ~~?ffv.l 
~~j ?,7 

-;;,i';f<'R, ~Q~ <,~ '<I<fil ~ ~f.J ?fF-R <fll 
?l'J ~'T'1 f~ .!-1~ Sn,r,]~ ~ r:<rr.l- ~ (Mul lets). 

CEliFl• ( Rhctki ) "QPI: ?ff.1 7 -?!ti ( Pearl spots). r.---Hr:il~ 0 
";$ c,rr.;1- ~-l~(TT>1l- ~rLu ), ~ (Mussels). ~Pl 
(o~ <, tcrs) ~TI>~~ (Sea \\ccds ) 1 d3'ei<Pi •l~ ~ 
( p c :1r) @~~ <'f.'Pf7:'1 ?('f.'f;l ~I ?21 1 

cmrl!:lf<llm-1 <ir. •;,,,fr, 
(f;r-fc, 

f?ff~-1'-1~ 
( >if •]@¢ ?ff.TI) 

TIRl - 1 5 .,_ · .,,, '-"fr-fl ~ ~~ f.l!f<lllf~ 

~r-rfi. • • -:.rr. ~ -1~,JJ ';,Sl'(;Pf<I ~ c~ 
~ <r~l '!, ;;1, '.· , '11 ...,J<!Cl ~l'i'fm •TFl ~ (Culture 

fishery) 2lnRJriv,;;- ~ <r>m ?f<l1 <1ffi I~·~ (.)fFM'*i5f<'I 

( m ari culturc) <ffe'i-.r, ~ ~ I 

15.2.3 (ii) \?il~tw•lhr ~.r ~JI (INLAND 

FISHE RIE S) 

~~@~~(.Wl- '<lfc'J, "11 r: ' '· • ,.·-·, 

\!>RU.qxll~ ~ ~ 151-t!i~'C' , ~~ ~Wt ?ff.Tl<!@~>!, ;1 ~ 
fmfc; ?fl.rt~~~~ fmffel ~ ~--~ ~ 
(estuary ) ~ (.c'I~~ ( lagoon)~ ~~-m ~-om -&~>i I 

~ ~~.q \!.1&'1~ ~ C~ ~~-m@~~ '<J.<) >i(.{!P'l'SJ.:t<fl 
.nr.~ ?f<l1 ~¢~ <t-1':ibf<l (Aqu a culture) <I .. 1?::_~J t ..,,ac: · 1 .,. , - ,.,,, 

~T7.,;ffei ~~-m @~?WM ~ ~ ~ I 
(.¢fi!;W<i l ~ ~ ~~i!J ~ ~~'>f ~ ~ ~~ 

~-?f~ ~~~~~~I ~Ifs!. @<;~ 
= ,..,.,...,.. c.r1<1'7, ~ ?fTffi (composit fi sh culture) ~ ?fjQ,-l t..'<.1.."< ,~,~"" 

?f>:nR- 1 ~ ~ ~1-1,f,l<JI--!. ( local and imported) lfCTTI 
~"f<l' -;J~ ~@If~¢ .fl~ ?f~R,<l'lif<II ?fTa"jrl <f.<11 ~ I 
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f.!P'.S!- *t.i " I~ ..!!7,<Ti1,I ':'./~ "lft; "II~~ 
~ .!ll'?F-fT.,;I (.?ff?Zf ~ I " lf>TPT <t-Pfl~I ~f0R;I ~ 
r:ff:;'l'if 07,r.9'>1 "l~PF'I .J~ ~ <rrf5 07~1 ~ I ~?f 
"J"01 .!!tiTI ~PT>I ~1 2Pl>P'Pl .,~ ~ <fiFf<f ?f!P! I 
@1-~"f P->DIT:'I <r~ lfl'?i (Ca t la) ?fr-'frt @~1~. ~ 
< Rohu).JfT,l!i?ffffPPl<fJ"51~~- f.rml (Mrig al)~~ 

?,,J,:,f (Common carp) ~rfu .J~ ~ ~ ~~~ ?f<11 
~ ~ ~!!?j <t-"C1 ~f<ls w~ <1>1?f' (Grass carp) ..!I ~-<fil~ 
'<fM mrr.?f ?/ffi (w.n ~(c.~) ..!)~ '61f&~C<fi~"Gi ~~IM~~ 
!17.<t-1,I ?j~ ?f P-Fl ffl7Fi ~ ?/ft1J<I <t-Ffe"f ~ 
r.• II 7.!iM 17.¢ ('>m "J~ ~ <t-W1' ?flf<i I ~ '••f':<ti~l<!fl 
.!l~ ?j-;~ ?01 ~~ ~ ~@~~ W ~ I 

(a) 
(bl 

(cl 
(dl 

~~-" 
(c l 

(0 

ffi"1I 15.6 (a)~ ~ (b) ~ ¢191', (c) ~ 
(dJ z~ ¢1?f (eJ ~ (I)~ ¢191' 

~m.:t~..!!Gl~~C<l$~~ 
'.!'.1011,!,UI E1ci1<11fi;i'-!il~ ~ ~ I ~lf R!i<fl ~~~ ~ ~ 
(.?flrlf ~~~ ~ ~ ~ ~ C9if.TI ~~~I 
rA~_<t-t<1r.•1..!l~ '-'i'ifl R,'-!i m.:i ~ -.!i"G'! ISi~ ~~'a;~ 
m-1<! C?ff.TI<l ~ 1<1 1 ..!I~~ ~~ ~"G't @9frn ~"ii 
~'<l)J .. J<l"al<'II ~~ ffl 9J.~ ~~~I Jl~ 
~ f<t~';ji ~ (."ff.Jl ~fl!~ 9f1<Y 9ilf., I 



~-Ml♦ 

f~ ~ I 

(a) (hi 

~ -1n.1. (<11)~~-o~~ 

(~) ~~"Ir!~~ 

~ ~ ~ ~'-~ ~ <Wfr.'1 ~J-: 

~ 00-.f~ ~ <RI ~ I ~ ~ cff1; 111 

~ l!l~ ~ ~ (Apis Cerena /11il1 

<11~~~~1lm1$t~<!!~ ~' 

(Apis Dorsata) ~ ~ t• (Rock bee) ~ ' 

lt'rort (Apis Florea) <II ~~ t• (Little bee) · 

~ 1iml ~ ~ ~ ciTI t~~ ~ I· 

~ ~ ~-.ffi1l ewtltlf.15 CilMCq<ff (, \ 1· 

melifera) ~ ~ "flT ~ I 

1. ciit ~9frrffl ~mrrfefu! ~ m,,{&;z.,,"" 
,.,,,z➔«'fif ~ ~~, 

2. c~ f., 'lilFfi c:Jt 'Jt.9f1Tf.rll l'f~ ~ 

~~( 

• Xffl l)~tf~~~~;~6~tf~~~~~<J • 

~ ~~~~~(Macro nutrients) ~I~~ 7 Mtf ~.?ii 

B<!T <fi.J ?fw.lfl"I ~ l!ilr-,i ~ ~:.U!JJ<P ~~ (Micro nutriems) c<ll 

• "11!J<f. C<TI'i'ff.l ~ ?f<fl ~ 9fllr<fl .!:t<l)M"ll<P◄ ~~ ~'-"I ~"'I~~ (Manure) 



I 
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l. 

2. 

3. 

4. 

~ 'JfPf ff crtili/crs ) I 

~~ <}'ifil 1<'c'f uir.;I .!l~ 1f1r ~ ~ ~ 4'PTmf.T<Ts ?11110( ,wr, ~r-ris. ~r-r.,s ~rn., 

\51R; ~ llfJf~ C,f .!JV'fi<lfV/1 !frJlf'if ~ rt<fi ~ ~ v:t r;<f.<faJ ~ 'JfPf, <fnT ~ 

161 1'1'9¥--TT l.'5IT<J; ~ f.rm,Pf \!3~ ef~ ·!Pl•~ frf <!><'fl -!I<fi ff1l ~ I 

firf~ ~~._a~~~ xprJ @e.~ ~,;~ ?f0'1vfl ?fra;;J ~1 ~ r 

1iUT (ff~~ •l',J<Ti -r~ -~ ..!!<Ti f.rWt P.'~ <!><ff~ !i'ffi<15 <.:./~<f~ ~ 

~~, 

~ ~~<tiClrlfl<l ..!l~~r<T -rfii~fi,c\!i ~'if c<IB'f'if xprJ ~ ~ PrWR r.~ 

~ ~ • l>J)IQ~ C<f~ I 

~ >fbf.h,1<1><1 ~~ @e.9ff'f'T, ~ llr-N~ ~ ~. ~ ~ 15!'l-!ii~ ~ 

~m ~ . ~ 9J.~Zfl~ ~ ~ <M'l, Rs?J' SWJ<IHJ,\!i ~?f C~ ~N,C~Higf;T 

~ ~~~ ~'l~ ~ ?1~ ~ ~ ~ ~ -©e.~~~ ~ a'fR"if I 

9fTlR ~•'flf¥!1cfl<ti -©~ ~ ~ <tifef~ (.Wl-~. @~ ~. ~ l!5JR; 

C<ll"if ~'l~~~ f~
?f~?f~ (Animal Husbandry)~~~ I 

l[-ffl~ C<TTC~ ~ ~ @e.9ff'f'T ~<Rf~ f <fi'll @e.91i'M, l]_"iT1lT/~ ~Cf 

~ ~ ~ lJ-ffl9fTlR> \51~~'& I 

ffi ~ ~ <fim'l ~f<l&){J ~ ~ ~ ~
 lT~ ~ ~,• <7f 

if,~'l ( cross breeding)~ li-ffl @e.~ ~<Rt~ I 

~ ~* ~ ~ ~~ 91'<11 lT~ . .-~ ~'l ~, ~ f 

lle.,r@e.~ ~ ~ <fiRC'l ~ ~ \51@.~"1ro (Inland) ?fM~M'-'::A\!i lle.,r ~ 

~~, 

~ • ~R•~ S9f~ ~ Ca-f ~' c;ro'<{ ~ "fT'if"~ ~,r,~ <f:<fl ~ I 

~
9 ff~ '11*~ ~ lj'e.~ ~ <J'i<iff ~ I 

c:.Tlc-s11¢1 ~ ~ <ft -1-1 ~ cifl 9f~ <Rf ~ , 

"t'fR~~ ~~~ ~ 9RT NC411Crli ~ ~~ <f~ ~ I 

91~ FJl1 oo 'JR~~ 'JR !frnl"if ~ ~? 

'<lltkl4~ ~ ~ ~ •f>tJl<l'5rl◄ ~~
 ~ ~? 

~ >i,6,,161~ ,~ Ri? ~ ~ 9f~NM m@~, 



5. 
6 . 

7 . 

8. 

9. 

~ ~ ffl <f~ ~ C.<N.•l'1C<l ~ "'1ltfrl ~? 

*-'9flffi (Animal husbandry)<lffl <p~F'fl>i~t?J.. (.<11f.•i7.<t> '1'~~? 

c'lft-~~ ~~ c111Slc:'1I~ ~? 

@~~ ~ ~ <f~ 'fi ~·. ~91~ ~ c;f'I-~~ ~ Fis~, r.a,mt 

~? 

~9 ~~c•.:M. •~~<ISlcilbl◄', \ !lf<l1<1Slcilbl<1'~~ ~911~Cfflb iswt~l41? 


