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<nT f.1<:t?rur 6Rrr ~ I {S/'<4C'M<'i Pift <nT ~ ~ ~ it ., cR q 

{S/"{4(9q1"{ ~ ~ <nT ~ ., cR I &"{4(4QI'<'ill1ft ~ ~ it 
~ -;:ffiT rnr I &"{4(4<11,,{ ~ tIT"\JlR -qx ~ "ff'<6 -;:ffiT .,m I ~ 
~it~Cf!!t*~rm.mf~ 1 f47<1IUlli (~mcr) 
>lfcl ~c#r ~ ~ ~ cRl ~ ~ ~ -gc;r~ ~ 
(ti"fcKr ~ ti"fcKr 60 ~At) * ofrq m ~ cR I 

60 ~.liT. C1it<mnlf~~ 3Ri:'1.fi'lfuT 

~ ~ ~ ERR~ ~ ~ 45 R'l c#r ~ ~ 
(fCfi ~ ~ cR rrTfcP 1fGT it \if(>f ~ 51 I ~ ~ ~ 
60fl;t)4lc,,{ q ~ &RT 30 fl.-eJ4k;"{ ~"tR mt ~ ~ 27 ~ 
~ m Ncfi ~ I 30 fl.-eJ!{lc"{ c#r ~ it ~ &T'<T <IT ~ &RT 

3Rl:cnrtur -;:ffiT cR I -q)m ~ q ~ * ~ c#r W1rcRT ~ 
~ I ~ 60 fl;=t)~''ic:''{ ~ ~ * ofrq mr ~ ~-~ 
31"T'<1Pfr ~ ~ ~ I 
qfcM~OiA3Rf:O 

ffir it ~ c#r ~ * ofrq ~ ~ meR ~ q 

~ T% 3Rl:~, ~ (~) <IT W ~ ~ ~ 1{"CIJ -gr-m, 
it q;{ ~ ~ ~ ~ I ~ c#r Cf5CfR ~ Cf5CfR c#r ~ 1.2 ~ 3tR 
~ ofrq it ~ <IT ~ ~ it 1fT q TCJT'<" c#r ~ ~ I \1i'l'R, ft1c;r <IT 

fIT\JRT -;:ffiT wmt I <r ~ ~ cpT icf; ~ q ~ c#r ~ -;:ffiT 
~ ~I ~ ~ AA ~ ~ crf ~ c#r 1fT"';IT ~ ~ 
~ I ~ ~ it 1{"CIJ ~ 60 ~At c#r ~ "tR ~ c#r TlR 
"4fcffi<:Tt wmt q ~ ~ it TC.fR <IT "1:T 45-60 ~AT. c#r ~ "tR Cf5CfR 

it wmt I ~ ~ it -gc;r &TXT ~ w+rcr ~ I 3Rl:~ ~ it 
. ~ crf 'l?f\JR c#r ~ 1fT"';IT -;:ffiT ~ I 1fGT -qft!RUT * 3TfCm "tR ~ 
~~m~~&RT~~<nT~-;:ffiT6T<rr1 

1fT ~ mw 3Rf:ltffi 

~~oqyfu~ 
~ ~ it ~ ~ 6j'"'q[Cf * ~ #11"{)41~{lq)lfi <nT 

~ >r<Wr cR I 4'<11'<'lql~;ftqJlfi c#r f.mffur 1fT"';IT cpT ~ it tffi.;r q)X 

'4'rm * 3Tffi-qffi ~ it ~"ff'<6 ~ cR I ~ ~ ~ 



-q 'fiff cR I ~ ~ Cf>T >r1TCf q)lllITm ~ I '<i:l '(4("1Q' "< ~ 'fiff ~ ct<f 
q tm=r ~ cfi cto <f ~ ~I ~ ~ q 3Rl"$Tc ~ ~I 
~ c#r ~ (~) <'fC ~ "$Tc cfi f.1<t?rur cfi ~ 2 
~ ~ Cfq_""(>llf)IfI cpT ~ ~ tl'"Rt -q ~ ~ cR I 
3Tffi-tffif q;qrn, ~ cfi ~ <f m ~ ~ ~ "$Tc tFfq(jT ~ I 
~-q~<fcRl~~"$Tc3lfuq;~I~~cR 
q Cf..ffiT ~ 10-15 ~ orT"G qR I ~ c#r ~ -&cft ~ ~ 
~ cfi ~ cfi f.1<t?rur cfi ~ ~Cfl,\!,q,\!, Cf>T ~ Cf)X ~ t 
~ c#r ~ cf; 4 ~ 31Ct Cf>T <'fC c#r ~3mfi ~ -q ~ 
cR, ~ cfi ~ cf; fc;n) JTfc'r ~ 25 ~ mr -q ~, ~m 
~ -q <'fC cpT ~ ~ ~ '1ft ~ fcn<rr \ilT X'fCflffi" ~ I 
~,~,~q~ 

~~~cfi~~m~cfi~ 
~ -q cR I trfum \iff( ~ qftqqq m 31'R ~ ~ q#n:n' ~ wT 
~ ~ tT ~ CiJTC'1T ~ Cf)X ~ I ~ cfi ~ wsR c#r 
mftarr 'fiff cR I ~ ~ q#n:n' ~ Cf)X ~ N ~ I ~ ~ 
cm;.jT ~ <f cmi I ~ <n\IfR +l ~ q)ll f'i'IWTT I ~ ~ cpT 
\!~tl,R'I\!'ntl ~ aR +l ~ cR I ~ c#r ~ ~ ~ ~ c#r 
~ ~ 4-5 fi;:t)41c,< q orT"G cf; ~ -q 8-10 fi;:t)4k'l \PR ~ cR I 
~ ~ cpT ~ -q...,-gy ~I ~ cro m 1"1<fr m +l6cfr ~ m 
~ I ~ m m ~ fc'R"qrc;f ~ +l6cfr c#r ~ ~ cpT ciq; ~ I \Iffii 
CTCfim~~~-Cfl)-un:rrq~~+l~ I ~~~Cfll1 
~ Cfll1 cD "Of"R wn -Cfl)-~ xt I ~ ~ tR -..,-gy ~ ~, ~ 
~1-..,-gy~~wn6NT~'l4T~-cnftc#r~+l"Cfl""4T 
m ~ I ~ ~ ~ 1flc Cf)X ~ I ~ Cf>T ~ "Wl>-Xj~ q m 
~ m llCffl>T -gT;:rr ~ I \iff( q#n:n' 3lmT ffi6 ~ WST \ilTti m ~ 
~~~31(>1Tf Cf)X~1 ~q-.fun/~ ~cfi~<f 

~ ~ I ~ +l6cfr -cnft c#r TfCffiT Cfll1 m ~ ~ cfi ~ ~ 
-..,-gy 3fAT ~ I m ~ Cfll1 f'i'IWTT I ~. ~ cfi orT"G ~ 
~ -Cfl)-~ cfi <IT"<T +l ~ ~ I ~ ~ ~ +l ~-~ cfi 

\PR~~mfcn!';CITCf>T~~xtl~~m~+l<f 
micro m-.r <:IT \TlITGl" ~ m-.r ~ ~ c#r ~ Cfll1 m \JfT<l1fr I 
~q~~ 

fI''""I'rtl(jll' ~ cfi <r6f ~ ~ 1) ~ c#r 600 ~ 
1000 aRh;-;;:iC"!'h-r,lOlTTT,'""I ~ -cnft tRr ~ ~ I ~ ~ ~ ~ 1500 

~ 2000 f4>&filOl''""I JTfc'r ~ m c* \ilT ~ ~ I ~ ~ +l 
~Cf>T~~lITm~l~m~~~~(45~Atm 
60 ~.~.) ~ +l3Rf:~ 6NT ~ <ZT<r +l ~ c#r \ilT ~ ~ I 
~ ~ '(>1l'I1 ~ 8000-10000 JTfc'r ~ ~ ~ ~ 
14000-18000 CTCfi fcn<rr \ilT X'fCflffi" ~ ..,.w ~ ~ ~ ~ I 

~ : ~. ~Wl'al?r~~. ~342003 
~~ : ~ +91 - 291 - 2786584 (~) 

+91-291-2788484 (f.1crrn). ¢cffi": +91-291 - 2788706 
~-~ : director@cazri.res.in 
~"'tll~<: : http://www.cazri.res.in 
~ : ~.-q')-. ftffi. 3lR.~. ~. f.1m-cR:C'1. 
~ ... ...... . ~:~: . . ~ .. ~.~ .. ~ ..... ..... . .. ........................ . . 

~~~MTtar: 0291-2786812 



~ 'llffif ~ ~ ctr \ilT'l ~"([CP ~ ~ ~ 
tl~mfr~:~cfi~ctr~t~'~~ 
~ ~ Nffit\i11 ~ ~m emm cfi ~ ~ fcOm 
\JITffi t I ~ ~ ~ ~.m m>r cpr ~ ~ ~ ~ '~cfi 
31T& cfi mer cfi ~ ~ fcpm \JITffi t I ~ ~ ~ ctr mfr 41,450 

t (201O-11)~~ctr~t ~~~~~~~95 
mmm (39,400 -g.) ahr 3TRIT t I -qrc;fi ~ ctr mum, ~ ~ 
~ ~ ~ ~ W cpr 90 mmm ~ ~ t 3ffi <ffit"CR 
~ TT'ffiT ctr fcmr ~ '~ctr~' cpr ~ -mrr t I 

~~ctr~~wP~~cro~ 
~ ~ ~-~, "GR, ~, +fr ~ ~~, m<T: ~ 
ctr <iiPt~ilddl ~ ~ m ~ t I ~ ~ ~ ~ ctr mfr 
(~ ~ ~ ctr IHl1cIT ~ m ~ cf?r cfi ~) fcl;m;:IT em egg 
~ 3IT<l" ~ t I "([CP ~ ~ m ~"CR ~ ~ 20-25 em 
('fCI) ~ ~ t I fcIR:rAT &m ~ mfr ~ f<Rr ~ /mG 
>r<Wr ~ ~ ~ cfi ~ cro ~ ~ cfi ~ ~ ctr umfr 
t I ~"([CP ~ ~ ~ cfi cmur ~ ~ ~ xl1:JUT cfi ~ 
~ "([CP ~ frJ;q;c;q ~ t I ~ ~ -gT <r8" 3l1R tJUf ~ / ~ 
~ ., cficn;r 1fGT 3fTCRUT em f.mR <AT4 ~ t ~ ~ wP aBIT 
~ ~ ~ f.r:ITuT ~ "lfr ~ ~ tl ~ ~ 
cpfilqlPt<t>l ~"([CP ~ ~ ~ m ~ t vrr fcp fcl;m;:IT 
em ~ ~ cfi wncr cpr ~ m ~"lfr lKG cnx ~ t I 
~ 

~m~~"dWctr~~~\jff~t 
~ ~ 1:fun wP ~ \3&JICflFe~<fm 3ffi "fITlfRl" l"J"t ~ ~ 
3lmt ~ <nXffi t I ~ ~ cro ~ 400 fll:4T. ~ cro ~ ~ 
~ ~ ~ cfi ~ wwr 30-40· fifR1<lfl ~ ctr, Cfl!n 

~ TT'ffiT ctr llfWIT ctr ~ cfi ~ l"J"t, wP ~ ~ ~ ctr 
<iilq~<lCflctl M t I 'joI4ftl'tufllfWIT ctr ~ ~ ~ cpr ~ 
<WRA -mrr t I cro cpr fcIffi"ur <lWf ~ mm t ~ ~ qfr 

cftq;-~~~llfWIT~~~~cfi~~~ 
~ f0:IT cfi ~ ~ ~ ctr 3lIq~<lCfldl M t I ~ ctr 
~ (~~) ~ <IT ~ cfi wcr mG cro ~ em 
~ cnx ~ t 3tR ~ ~ '+f]q cpll f11c;ffi t I 
~CfiT-w:A 

3lmt ~ ~I ~ ~ ~ ~ ~ -wml ~ 
~~q~~ctr3lR~Mtl~, uTiTtffl't 
~ q ~ ~ ~ ~ -.fflT -wmll ~ ~ Cfii?; q ~ 
~ cfi cmur vmGT ~ !M1 t Cfl!n tffl't: CAT 3Tj"QTff cpll ~ ~ 
tRr<m- cpll M t I ~ ~ 3lfWp ~ ~ ~ ~ 8, ~ 22, 
~ q ~ ~ cpr T.fll"f FcP<rr 'TlIT t I 
~~ 

~, ~ tffl't ~ q 3lfWp ~ ~ ~ "([Cp "f111R 

tfim ~ <fr\Jf ~ CfR I <fr\Jf ~ 1R ~ ~ I ~ ~ ~ wt 
~ ~~ ~~ (~) ~ cnx ~ ~ ~ 3ffi mG ~ 
~ <fTGr ~ ~ I ~ ~ .rre <fTGr 3fWT ~ ~ qfr 

~ ~ ~ CfR I ~ ~ q 3lfWp <fr\Jf tRT m ~ ~-.fflT 
~ I ~tfim~~~cpr~tffl't~~cpllmmt I 



,fur ~ cnr-rr 
~ l1T'it ~ ct ~ -q wmt \iI'OI ~ ~ 

25-30° fifM:1<1tl ct ~"iffirr t 1 10 ~ ~ q 1.5 ~ ~ 8-10 
~ ~ 'CfRct ~ Cf)f WG fi1t;rr ~ 1 ~ ~ ~ ~ ct ~ -q 
ofi\il Cf>T ~ ~ m ~ 'ffq) ~ ~ q 1:!A'r ~ ~ 1 ctCffi ~ 
;:ffif, ~ 1:!A'r -q 6fi\1f Cf>T ~ '4T I ~ 1:!A'r -q ~ (~ ~ ~ 
~) ('Rq ~ qR 'If:C if '\ilTff t I <fr\Jf Cf>T foRT ~ ;:ffi'f 'iilTti, ~ 
~ orR ~ ;:ffi'f ~ 1 ~ ~ ~ "iffirr t I "(fcf> 'iffi' ~ ~ 
cpcj'Cf) ct ~ ~ ~ ~ ~ ~ wnfcm ~ t 3Rf: 1:!A'r 
~ ~ I ~ ct 3 ~ ~ -q 24 ~ 'ffq) ~ ~ ~ 5 

~-qif\jfRfTtl~~~3~~~"f5'r1~~ 
~ ~ ~ ~ ~ Cf)f ~ ~fcRr"iffirr t 1 ~ ~ 'ffif 
ct ~ 5-6 f<pm <fr\Jf lf6A 'OI'TCi tcr -q ~ ~ ~ -q 'iilTti I 
~ 3ffi'11T'l"f 'iilTti I ~ ~ ~ 't111R;:ffi'f M 3fR ~ ~ 
~ Cf>T ~ 5'rn I (5l'l!4(1C11'1! ~ ~ q ~ -q 2 ~ 3 orR 

3lIq~<lC6(jljtll'l! ~ cR I ~ ~ ~ ., ~ ~ I ~ ~ ~ ~ 
~lN~tl 
lJGT~m<tt~ 

~~q~~'CITR'ffif~~tl~~ 
tffi'UT ~ ~ xgcfr t I ~ ~ 'ffq) \Jll(fi t I \Jffit 'ffq) W1q if ~ 
~ -q ~ ;:ffi'f cR ~ 1:!A'r 'ffiwJT ;:ffi'f if '4ffiT t 1ffm ct ~ ~ 
~ xgcfr t I t1Ilil~(j<l1 7.5 ~ 8.5 arniq;' ('QT.~.) ~ ~ 
~ xgcfr t I '<1ft 'QT ~ 11R 8.5 <IT ~ t m ~ -q 2.5 'C'l5ffi1 
~ ~ GX ~ ~ ~ I ~ Cf>T '6c1' ~ ~ ~ ~ -q fi'rc;rr 
~ I <ffi' C1JT1i' ffi ~ ~ cR ffifcp <ffi' ~ -q ~ lffiIT -q *¥ 
~('RqCf>T~qR~~Cf>T~qR~l~ 
~~mrtct~;:ffi'f~ I ffi~~'8T~ffifcp~eM-q 
~-qfl1c;r~I~;:ffi'f~~~('Rq~~~~ 
~lN~t3Rf:~~~I~~WTffi"l!i1'f<:l~~ 
~;:ffi'f X5cIT I eM?Itg ~ ~ WI' ~ ~ ~ 'CITR '6c1' ~ 
15-20 fi.-e1~c'l! ~ ~ cR I ~ ~ ~ q m ~ qR 'R I 
~ eM urc;r Cf)f ~ WI' -q &'mr t I ~ ~ ., cR q WI' -q 
(5l'l!4(jql'l! q 3RT ~ ct etc;:ffi'f ~ ~ I ~ ~ Cf)f >fCIiTq ~ 
t ~ !5IPlC6I'1!C6 ~ ;:ffi'f ~ t I ~ eM ct ~ 'ffif -q 45 <IT 60 
firt)4'!c'l! ~ ~ ~ 30 firt)~lc'l! ~ q 15-20 firt)";k'l! ~ ~ 
<AT 'R I \iI'OI ~ <RT<l m WI' -q 25 FchC11!l1<i Cl'C11'i!141~Rq)ltl ~ fi1t;rr 
~ I Cl'C11'i!'14Ili~""ltl ~ f.1mfullffiIT ~ ~;:ffi'f ~ q 5CfT -q ~ 
., cR I \3iX qR ~ -q fi1t;rr ~ I ~ ~ ~ $) 6'11 ~Tl 5CfT -q ~ 
'i1lTQ1IT q ~ -q ;:ffif fl1c;r '4'1<Prr I WI' * -mit ~ ~ <RT<l q ~ -q 
eM urc;r Cf)f 1:!A'r ~ ~ ~ I ~ -q ~ ~ "I!i1'f<:I 'ffq) ~ xgcfr 
tl ~ 2 ~ 3 rgc~ifq~GBR~fctcRmg-qifl ~ 
GBR ~ ~ ct tl <i I'll 'i1'1! "11ft ffll ~ eM Cf)f ~ ~ 'ffif ~ 
~ '00 ~ \jfRfT t q ~ ('Rq '4T ~ 'If:C m '\ilTff t I 
,furU'qur 

~ Cf)f ~ ~--3lTffif -q 1=fRWl ~ 3TmT ~ 
-qcRl~~tful~~~I~Cf>T~~~~ 
7-8 firt)&jk'l! ~ ~ Cf)fC 'R q ~ cA' q '4fmTf 'CITR ~ Cf>T 
10-15 fi<fl~c'l! ~Cf)fCB I foRT~qCFfT<PR:-qm;:ffi'f~ I 



~ ~-(A1 q;cr If)m ~ l'f ~ ~ *n" t I ~ l'f -q'fcm ~ 
-q'fcm ctt ~ 45 firtl4k:,< q ~ ~ ~ ctr ~ 30 firtl.;'ic,< W <IT 
-q'fcm ~ t:.ifcffl ctr ~ 60 fi<li.;'ic'< q ~ ~ ~ ctr ~ 25 fi;o[j;·,Ic,< 
W, -zy:rr l'f tT -cfttl ~ <Rl<R ~ I \iffiT (fCp ~ 5'r t:.ifcffl ~ t:.ifcffl 

ctt ~ 30 firtl .. ;k,< -;:ffif WI ~:~ l'f ~ C!>T ~ ~ 
~ t I ~~ &RT ~ ~l'f cR I ~ ctt ~~ 7-8 

fi<tl4'lc,< <mT tk ~ I 'fCfi tk l'f 'fCfi If)m ~ cR, ~ If)m 

~mcIT'fCfitkl'f~xrq 1~~~tl'Tmem ckj'IXlql~~q)If1 
~ \3~ cR I Cf&11'<lql~~q)If1 "$ tffi;r l'f ~ foRT ~ -;:ffif 
cR I Cf&11xlql~~4'lIf1 -;:ffif ~ ~ cfr:lcn C!>T WPTq 5'r ~ t l-cfttl~ 
"$ 0fT"G" tk ~ /tR ~ ~ 3lR ~ ~ 3lmT "ffi5 <tG- cR I tk 
3lmT "ffi5 ~ <tG- -;:ffif ~ 1R ~ ctt ~ ~ -;:ffif ~ "4"1<M'r q 
If)m lR "f1CI)ffi t I 

<9TGT{Ci~ 
~ ~ ~ ~ ~ "$ ~ 5 C'l 'IT.R ctr mc::- >Tfc'r 

~ ~ i -ri'r<R C!>T mc::- 'fCfi m ~ Mr ~ ~ 'ij fm;rr ~ I 
~ <IT Cf)l1 ~ mc::- -;:ffif ~ I ~ <IT Cf)l1 ~ mc::-~ ~ 
cfr:lcn "Cpf WPTq ~ t I ~ C!>T mc::-~ ~ 13 >!fc1ml ~ \j11\jf 

~ t I >l1'."fll ~ l'f 40 f¢c{j~I"I 4'll&il'<f1 ~-~-~"$ 
~l'f~1 ~ ~ ~"$~ ~l'f~1 fuccpcnx .,~I 
~ 4'l1~1'<f1 ~ l'f -;:ffif f11c;r ~ I ~ >l1'."fll ~ l'f 40 
f¢&11!lI+"l ctt ~ ~ ~ I \jf(,[ em 5'r w 5'r <IT mr l'f ~ ~ 5'r cIT 
tl'Tm "$ qJ"f1" ~ ~ q ~ "'i:fffi ~ I ~ -qfu<IT 1R -;:ffif ~ q 
tl'Tm~ ~ -;:ffif ~I ~\ifC1" ~ tq ~ ~ ~ -qrmem., 
f11c;r cnx qJ"f1" l'f "*¥ ~ tl'Tm em fl'rWIT I fuccp cnx ., ~ I tftm em 
'fCfi"f111Rmc::--;:ffif~t I ~"$g'<"Rmrrl'f~q 4'l1~1'<f1 
ctt '"Il?IT 60 ~ 40 f¢c{j~I"I >Tfc'r ~ ctt ~ ~ ~ I 4'llftfi'I'<f1 ~ 
em "$ ~ ~ ctr ~"$ 1:ftU ~ 145 ~ 60 firtl .. ;k,< t:.ifcffl ctt ~ 
l'f ~ ~ ~ ~ un "f1CI)ffi t I ~ ~ -qr em ~ ctt ~ "f1'Cf5 1R 
-;:ffif~~m~"$m~nTi~'ijtT~I~l'f.,fltc;A1R 
If)m 4'l1~1'<f1 C!>T ~ >nWT -;:ffif cnx"4Tm I ~ ~ ~ 20-mmm 
~ \j11\jf ~ t I 3lTtft ~ ~ em "$ ~ q ~ ~ -orR" 

'fCfi-'fCfi l1tR "$ 3RRT"&1" ~ ~ I ~ ~ ~ <IT Cf)l1 ~ l'f ., 
~ I ~ ~ ell &(14)'<01 >Ifipm ~ "f"!C m iJlTffi" t I 

45 ~.lft. CIft~ilftAT~~ 

@ ~ qH ClH f.rct;rurq 3Rf: Cfi1fur 

-~-:----~~ 

~ ~"$ 0fT"G" \jf(,[ -cfttl ~ m ~ cIT ~ <IT ~ ~ ~ 
cR q ~,<q(1ql'< f.1cm<;r ~ I ~ tl'Tm em -;:ffif ~ I -q)m ~ ~ ~ 
~ l'f ~ -;:ffif cnx 'CJ1Cft I ~ 1 f¢&11!l1"l (~~) 600 
~ tlAT l'f ~ >Tfc'r ~ ctt ~ ~ ~ ~ ~ l!Sl,<q(1q10 




