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~ cfi ~ -q l1RTfI1 eft , ~ ~ ~ Cf1TI ~ ~ ef?r) cfi mlfrur q ~ 

crt -q ~ CJal ~ cfi ~ cgt9 fcIqfR; ~ ~, (1) ~ 11R<1T ~ fcp 

($ ~ -&cn <t ~ mt ~ q \3(qI~Cf)dl -qx ~ >rWf ~ ~ ; (2) 

, ~ c;WIT cp) 1flT ~ fcp ~ -q ($ ~ -&cn -q m-1:fC1CTR mt ~ ~ 
~ 3tR (3) ~ ~ cf> 1:fTtTI cf> O'il q W'&T3lT -q \J!1 #raur cpR -gffi ~, % 

6fStTI ~ q \Jl1'iCJ'<l cp) ~ ~ ~ em ~, ~ ~ cmm <t '(jCf)IClc 1)cn 
~~, 

~ ~ cfi 'fl1~ \J!1- '4T ~ 3TR g I PI Cf) I '<4') ({)RUT m, ~ <:ffi ~ A f4CJ I ~ 

Xif<l ~ fcp FclC'lI~ffi ~ 11ff(1 cfi ~ ~ 3Tt-~ a)?IT cf> ~--qAA~ 
<BIT em,~ ~g('CI'i0~ Wr ~ ~ ~, <T6 ~ ~ ~ ~-~ af5I1 ij

q.-n Cf)~ ° I, -cffifr <W1 fcrcprn, ~ ~ +W1 fcrcprn, -q I"! III I g fctcpm -3tR ~ 
qcR~l ~ ~ ~ cB fcAR CJ~ ~ ~§dl~d if ~ if ~ ~ ~,' 
~ 3lRlRCfd, ~ cfj ~ ~ ~ ~-~ a)?J1 -q ~ ~ em 1'l1<pR1(f) 

9)'i'<'i(qIi::'i, ~ ~ 3m ~ , 

~ Rl C'l I ~C11 ~. 11ff(1 * ~ "CfCi ~-~ ~ cj) lJTlfrur "YfmT <t 3J1RT 

~ ~ ~ ~ t ~ ~ ~ c:n'T ~ WffiT em lJTlfrur CJ;::j)Cf),,! 01 cj) 

~ -q ~ <t "itT c;rmr \ilT WPT ~, ~: <:ffi 'Y"'<11 311 Cj ~~ Cf) ~ fcp ~ 



~ "* {ljFilCi ~.£:R, 3fR ~ i51§l3hlJl-a I3qlll ln xl ~ "141 "1 Ci 4 . 
~$1lfrtCJ? (f~ ~ ~3TI crT ~ crt ~ fi'<CJ?I'<l cf> q.=r, ~, q~qlC'l"1 q 

~ m1fruT -Fct-CJ?"m fcMrTI (f2lT iN {l,<CJ?lfI IDlfruT -Fct-CJ?"m m~3TI GcP ~ 

7lft1 xl q§"ql-al ~ I 

FclC'lI-a<11 ~ -qx -m;- CiCJ?;f]¢l ~ l>lmlllfl""lCJ? fcDn:r-~ -qx 3lTmful t q 

~ ~ ~ £lllilul\il'il 3fR"I3"'"1" c;ITrTI crT \YI) fcp cH1CJ?,<ul ~ ~ mm cf> 
~ If cprcm q 3R ~ c;afcl:C14i cpr ~ ~Cf~H ~ ~, ~ ~ >!\JlTfd" 
cf> xijFilCi ~ q ~ i51§\3~~~~-a \3 qlll fTlCi I cf; m If "1ql"1Cili xiil"ll~ q 

~ $11 ~ CJ? (f~ xl 3lCPTff "CJ?"XRT % (ftJ?r 1) I ~ cf; ~ ~ ~ ~ ~: (1) 

~ >l\ilTfc'r "$I -qftl \3 (q I G"1 "* ~ \3 q ~Cfd ~ Ci cP 11 CJ?, ~ \3 cq I ~ Ci -qftl cpr 

~ ~ l>l\<ll,<lqui "$I xijfilCi fctftmt, l(>jj2;~I"1 cpr ~ ffi-WTCf 3lR \TIfl1 

WFtR~, (f2lT (2) ~ ~ crT ~ "4 c;rR ClTC'11 crT ~ ~ \3~~~1 <l 

\34111flICiI cf; ~ ~ ~. frtCf~H ~ I \JIl CiCJ?rT)CJ? ~ ~ cf; ~ If ~ 
~ ~ cfr ~ %, erg ~, ~ ~ cf; X:f11Cj?&1 :rIT qrc;fr 3R l>l \ill ffi -a1 \JIl ~ 
~ 3fcff-~ ~ If cH1CJ?,<ul q CJeml<:ruT CJ?1<hf>Ii'j If ~ ~ ~ \JfT ~ t 
~ ~ q i51§\3~~~I-a I3qlll ln ~ ~ m ~ ~ I 

Wood products 

Firewood 
Fuelwood 
Charcoal 

Fence posts 
Poles 

Sawn timber 
Furniture 
Flooring 
Craft items 

Non-wood products 

Flour (for cakes, biscuits 
and bread) 
Pod syrup 
Coffee substitute 

Honey 
Wax 
Exudate gum 

~ - 1 ID. '1~q:(>Ihl 3tR ID. ~ 'laT c6 ti'!C'1CiI xl ~ ~ ~ 
~I 



~C'll ~H:11 ~ cpr ~ -q ~ cpr ~Rh51*l WTBTf 130 cr:f ~ ~ I ~ mmft1 
em ~Xdl~4cp WTR cpr >r~ m X111870 -q fcm:rr Tp:f[ I d'cq~imi ~ CJ 

~ cp'1 (frn ~ ~ ~ 3l11~f?c cp'1 ~ -q 1fr ~ 4&C1Fcld ~ cp'1 ~ 

a:r:rm q;) ~ \!31 cpo"!, ~ 11ffi'f ~ \3'm q ~\"tl4'l '+lT7T xt ~ ~ '+lT7T C'lcP ~ 

xfl -q WTTm Tp:f[ I ~2P1 ~ WTR ~\.m * w=m ~ ~, ~ ~ ~ 
, \ 

0IibH ClIPlc6) (Plantation Forestry) ~. ~ -q ~ ~ wrffi cpr ~ 

~ ~ CIR ~ ~ 4Rulll1N'{JQ ~ ~ m GRT 3lft1 C'lqu~;q ~; ~ 
~; ~ * ~ cp'1 ~; ~ ~~ ~ ~ mit ~ af.5IT; \)'fR, ~ 
~ ~ ~ cp'1 ~ ~ * af?r -q ~ ~ ~; ~ ~ q 31ft1 a1fuf 
'£Tffi * ~ -q q;:fl cpx u I cpr m fctRrr l'fm I 

FclC'lllldl ~ ~ 'BRfJ ~ ~ ~ ~-~ \jrol~~~lI (Tropical) eBfi -q ~ 
~ ~ 3lj~I~1d ~ mmft1 ~ I <rg ~ \j.'f eBfi -q ~ ~ ~ \il1B1 t 
~ ern cpr ~ ~ 150 ~ 750 f?lJ'lJilc,<: ~ ~ 51 ~ ~ ~ 
dl4liH 40 ~ 45 '<lPc~c * 1Wl mm ~ I ~ '-q mR-~ xt ~ C'lcP, 

<rg >IIJ1lfc1 ~ ~ dfi1C'l11,§ (f¢; ~ ~ ~ ~ qft ~ -q ~\Jjxld ~ ~ 
cpm- af?r xt ~ ~ * ~ a)?(t C'ICP FcldRd ~ (~ 2) I ~C'llllcn ~ 
ftr1' ~ -q !Aj~dl ~ qrm \JITffi t ~ ~ -~,~, gRlIloll, CP1Tccp, 

~ ~, l1gl'<I~, ~, df?iC'l111 3ffi ~.~ I ~ cf> \il9J1~~~1I ~ 
~ ~-~ ~ -q ~ >IIJ1lfc1 cpr *lml\T;q ~: ~ 'BT1it 3TR EIIRlll 

-q ~"§31T t ~ ~ ~ -q <rg ~ ~ c=rc;r ~ 1200 ~ cp'1 ~. 

-q 1ft -qffl \i1Rfr ~ I 

fct clilld) ~ qft lHlffiT 

'l1ffif ~ &1C1 ufl<Hi I ~ ~ ~ ~ ~ ~ ~3N aBr ~ ~ ~ ~ I 
~ ~ ~ ~ 3Wf-~ ahIT ~ Cf1l'l1lT 1.3 ~ ~3N wfi ~ ~ I ~ 
2.3 ~ ~3N ~ f4&1I11dl ~ cfi ~ie~I'i cfi ~ ~ ~ ~~ ~ I 
mG 3lTmr ~ \3(qI~'i m:fr ~3R 3 'tl"l4'lcx lJRCR ~ (3 'tl'i~c,< m:fr 
~3N CWO \3(qIG'i ~ \3(qIG'i ~ ~); en ~ CWO \301IG'i 'C1'To/f 

700 c;rmr 'tl'i4'lC\( mc<f fcl>m \jfT ~ ~ I (lg ~ ~ 'If ~ ~ 
~ \i'I) q;::fj ~ Jl11{l m W ~, ~ 250 -mmm ~ \3(qI<:;'i Cl'i) ~ 

~~I 

~ C'l Illdl ~ ~ WPR cp'1 ~3TI q ft~ -q Q&C1 ~d ~ ¢r a:r1c'fT ~ 

~ I ~ <ig *llli I ;;ad: \j.'f af5IT -q ~ LfTm \JITffi \JffiT ~ -q ~m ~ 
(F rost) ~ \JITffi ~, q ~ m <rg ffili I C'lll' q-cfo q ~ 3ffi1-'4'R1 * a)?(t 



3tR "lf4-~ af5n-~, \3m-~ ef;;r, ~ ~ ~ ~ ~ ~ If 1fr 
~ fcmxuT -;:nft ~ I ~, ftIgrx, ~ q ~ ~ cf; C@9 el?1T ~'~ ~ 
~ cpT ~ ~ ~ ufifcm ~ (Live Fenc~) cB-.~ ~ ~if~.~ I 

,,~<: .~~ 

~\Jj'<ld ~ cf; ~ a):?r; ~~ cpr qfhll1l ~ ~;--~ 3tR ~-. , 

.,u:r \RR ~, 15R<01I 0 11 cpr q~~l1l ~-~ 3TR ~~ ~ cfi cgt9 ~, ~-wIT 

~ Iffi ~ \>lj~dl ~ FcldRt::! ~ I ~ ~ fcmxuT ~ it, ~ -qunfcr cf; 
-qTQ ~m ~t:R-B~ ~ ~ 3lfd tR ~ ~ (Thickets) cf> ~ <T ~ \Jfffi 

. I 

~ I ~ ~f~r* ~ r::"l(11:rr:i~nr~r::rI"l ~ ~ qJ11 ~, ~ fCl (>11 <l cfl ~ cpT ~m 

~, tc;r "$T q c R <Ii q -;mT cf; fcO;W; <ricIT cf; ~ c[i TffiT 3lR; TficIT qfr 

7JT-cR ~ it; (f~ ~ ctT +tn '4"'<" ~ ~ ~ cplfCfR (Systematically) 

c>PTTm 'S3iT ~ I 

Arabian 
Sea 

.: . . OCEAN 

INDIA 
Distribution of Prosopis juliflora ", 

'. 

Bay of Bengal 

", 



~ cll~dl ~ <m Cf)Tf§ at?T it ~ 'ffi 1'< 
:b'Ji'< I~ WJ'<l -$ q.:r ~ ~ XUT -$ ~ em ~ ~ x=rcrn~ "{f;;f'r 

illxPII$ a)?r "# 31,550 ~Cfellx FclC'llllC11 ~ em C(1ie~I'i ~ f,iiqlf"qli 

1%m I ~ qq;R Clldlct,!uftll ft~ ~ af?T cBT m ~ M, -qcp cfi ~ 
1fCP 3F11<'i~ -$ qq, ~ ~ C'lqUIdI ~ ~~ em 'CllxPIli5'i -if ~ 
~ Gnf. ~ FclC'llllcfl ~ 1tT % q m -$ ~ tlCjl~Fi ft~ 
~ qft 3TR 3lT\if Fcl C'lill e1l ~ ~ af?r ¢I Cl 'i {tf ffi Fcl r<lll fi -q m:rR 

>rvrrfd ~ I crTffiCr <t tT$ ~ fcnRur. tf1fCf ~ 31 f?i m SO! U I ¢I ~ ~ 3l1\Jf 

~ af?r -q ~ ~ ~ I ~ ~ ~ ~ tf=( 1980 xl 1992 ~ 
11Uf 12 cnn ii, ~ ef?r ~ fi)(11I11Rl ~ q)f fctm 378 xf 684 crt 
RPC'llJilc'! ("C17J11lT 81 \Olf?i~IIi)"ffClJ m ~ m I ~ ~ tic:p4)c:p ~ 
IDl(f ~ ~ <m ~ m "¥>1 ~ fcn- "{f;;f'r a)?r ~ tT$ ~ 25 Cf7T 
fcp&i"~C'! ~ qft Trfrr ~'~ W ~ I 

FclC'llllct) ~ m<:T: ~ ~ (Thickets) ~ XlG" # ~ l:RCfi ~ ~ ~ 
tll'WII6l; "iftm, ~, ~ ~ ~ qcRll'i\~~; C1~ ~ ~ #"4Tl!T 
\JITffi ~ I ~ ~ >ri1ITfd em 31lA ~ if ~' m ~ 'g, "Cfl!1fcn ~ ~ 
q;le~Cf(1 ~ ~ ~ # ~ IDcfr ~ 3iR ~ cpr ~ ~ ~ ~ frn 
tT$ ~ "Cfi"ffC1" qft ~ ~ \3CG 1 ~ cpli 1 'R ~ >I11fCT mcfr ~ I 

Fclflillct) ~ cfi x=rIT'i" ~ ~ ~ ~ ~: ~ ~ ~ # rn 
~ U)'H)[iNf ctt !1l\JlIf?i<:tf ~ U)'H)[iNi ~ u}'H)!fi'H i{7$~A-t'?t U),?i)!fi,?i 

J~<15'!1(>f)'H7, U)H)fi}'H ~JfRrr. U)H)!fiW ~ ~ glw)fqw ~ em ~ 
~ ~ "WTTm 1Tm ~, ~ ~ !1l\illffldi em ~ if ~ em ~~gltl cgf9 ~ 
~ tr t 3ITm (lq) II !1l Gil ffi III !1l1111 fTl en "fIR 'R 51 WeT q fcrcpm m~ qft 

~-~-$~tr'gl ' 

<:ffi' ~ ~ X1l1 xl u)dlfiNf l!Jf?tm)'<1 (FclC'lllidl ~) "CR ~ ~ I ~ 
Vf6f <:rg ~ ~ if ~ vn ffi ~:W{ ~.3f-X1 ~ u}w}!fiw !1l\illffllll 

Vhf u)W)fiM ill$#lA-t'?7. U}H}!fiW ~ ~ M)H}!fiw ~ cfi m ~ ~ 
~ cfj tr\II) .rfj "fIT21 fflC'lCf5x 3TI ~ I <lft Ij-ffi";-~ '+lRff iT ~ ~ 
1fffil wB -$ Fcl ~ III (11 ~ -$ C(1 i e ~ I 'i <IT !1l1 <[i f?i CfJ g'i'& CG I c; '1 <f; q") (11 {CJ '{J q ~ 

. 'laTI <IT q.:r ~ em UlI'iLL4¢ ~, -m FclC'llllct) ~ <f; W21 cgt9 ~ ~, 
\3CRl crfUhl.~ U)H){iJw !1l\ilIf?ill'i <f; 'l~ '4t fi1c;r ~ I U)'H){iJfI !1l\ilIf?ill'i qft 

~ (Taxanomy) ~ cBT ~ q 'Wl # ~ CflCYfr ~, JrIi": ~ !>I\lilf?ill'i 

~ ~ ~ cfi ~ ~ 3lT~ ~'1ICJcl :rrIT qJ[ ~ ~ 3lICJ~1l¢ ~ I 
~ "tl6f' men cfi ~, ~ f,i Fclcll ~ "tlC'l!" ~ ,€, fcp Fcl (111 <Q ct) ~ 3lT\Jl ~ -4 
!1l ~1!31 ti 1 iT fcmft:l ~ !1l \ill f?i III <t 3llPIT ~ x~ ffi(ff ~ I 



~ 3ltlITll qij \3 e ~lI Y) 'H}{q 'H Q \ill ffllll d~ ~ ~ ~ fcl C"lill cfl 61 <i&1 ctr ~ 
Q5t1 1-;::r, ~ ~ ~ qfil~C1 ct>"!11 ~ I lil'!d If cgu jLc.LI ~ xl ~ TTt 
y)'{-/)(q(-j !PJ\ii I Rll:l'j c6 !:'tj{Sl TT ~ 3lurm 1) \3"~ ~ ~ :g I 

Y)f1)fil fl \J11fd ~§cl(1[ ~ ~~q -q fcl~d ~ ~ ~ ~ I y}fI){iJfI qfr ~ 44 

~\J1IFd ~i ~. un mc"'fC"f 'left 3T~ ~ ~I~~\i ri> ~ -q tnt \JlIcn ~ I 3l~-flCf>I, 

3rn)"'1<f>1 ff2TT ~~11I1 cf; ~ \300I~~~lI (l~ ~- ~ \3NJI~~ftli mrn ~ 
Y)Wl fi)fi ctI ~\J1lfdlQi ~§61dl ~ Fcl("lRt"I ~ I +il~d ~ c:1~II~ ~ fqcrJllIctT ~ m 
3f(YflCIT ~ Xi)q -t-r JI) fI)fii 'H Q \ill rd I y} fI)f4 'H ~ A '1 R"lll (~ \it ~) ~, \n) f$ 1Bi 1'< d 

\N-li 51 En q cBl 'kI ~ ~f1 ~ \iiI fd ~ I 

m'! (1 B ~ TTt ~ ~ Cf) I "l ctr ~ ~ ~l) 9) ti)fi} \'1' !'hj1! fd 'Ql Cf>1 q goq I ~ ~ cB- ~. 

~\itcn \il1~ cf> ~ -qrtil m ~ "$ ::rTI Cf5l ~ Cfj~q5 q§"if141 "ll<TI I fQJ-x ~, 
it :rrr q5q&i PrCf~11 ct fBcr ~, Cfltif¢ ~\~Cf) Vilfd if ~ !PICb[x qfJ ~ 

~ \ill eft ~ ~ ~i ~ t\!, ~ \Ji IIrr fq !t'l ~ ctr q 5 "it I ~ ~ ~, cnt -q)tTf cf5 ~ qn 

3lW £l~ TIm fq~I~. \3X{ \i1IRl Rr~lt'.t ~ q~"LI11 TTI ~ Tf+l1,,!dl~4Cf) Cf)~"11 

3l1q ~~ Cfj t" I 

a: 
N 
c( 

~ 



~l'<:(p(k TIm "0t ~H~c (~- <[~.~.), C1C"111'<16l1 (~-~ ~), 
. /fclC'l111t11 ~ (~), fclC'l I 11c11 ~ (~, ~ ~ ~ gRl1I UII), fclC'l111t11 

~ (~), ~ 6IIClfC;jl1l (1iINI4)), l'Jtir ~ (j\J1,<It1"I), ~ \ilTfr 
\ 

(~)I 

ftR xfl tR (Tg 6ISC'lctl ~ ~ '§3TI t \;f-l 'xfl tR flilil""llct: (Tg ~ 3lfd 
~ ~ ~ Slll~£l'i cf> ~ If tnt \JlTcfr ~ I ~ ~ ~ (Tg ~ fcn ~ 
gt tfrm 1.0-1.5 ~ ctr ~ (fq) ~ ~ 3TR CJf%" cf> 'fl'l1<T ~ ~ 

~ (Coppice Shoots) f.iCflC'l8 ~, ~ gt 'C'11TT ~ ~ ~ * XJq -q Cf)TC' 

em ~ I fq)x ~" 9:al cf> ~ -q ~ ~ cf> tfrt) ~m ~ \Jfffi ~ I (fir?r 3) . 
~ , ,. 

~ ~ -q "~ \3 cq I ~ 1 q 9)4\J111 q5I ~ a:r+mT lWfl' \JlTcfr t ) TIm (Tg 

~. ~ tfr~ m ~ 3fCR-m ,(S~edling Stage) -q gt ~ cf> 'fl'l1(:J ~ 

4C"&1fclct ~ qft Wfct1 ~ ~, ~ 3FlI' ~ !Ol\J1IR1di mr ClIC'lICl,<ul qft 

fcl 4 fI ct ~ 31 flili I ""ll '4fm~ em m -q ~ m \JlTcfr ~ I fcl C'l111 t1"1 ~, 

tRcfi ~ ~m 3FlI' m WPR ctr ~ lflfbT ~ c#T CfW If ~ fllf)C'lctl~4Cf1 
~~m fl~Gll1 ~~I ' 

rR Vii qRi4i 

fclC'lll1t1"1 ~,-11TW -q, flilil""ll XJq xl ~ ~ ~ (Thickets) XJq -q ~ ~ 
~31T cf> W2:r ~m fclctRct ~ I ~ ~ ~ If, ~ Sll~£l'i q5I ~ 
~-:-~ Ncfi ~, ~ flilil""llct: (Tg 1 ~ 3 ~ cf> 1fUT If mcfr ~ I ~al XJq 

-q fclC'lll1cfl ~ ctr ~ 4 xl 12 ~ m ~ ~ ~ mcfr ~ I (~~ 
~ tll~£l'i. ~ ~ ~ af?T ~ 1WlT-~ xfaict' af?ii -q) I 

9:al XJq -q ~ '\Jl'R ~ fclC'lll1t1"1 ~ cf> ~ -q ~t) c=R (Clear bole) ctr . 
~ l' ~ 3.5 ~ cf> ~ ~ ~.~ I ~al ctr ~ 2 ~ 3 "1~rcli(k,< 11Ttr 

c -q ~ '0 WI m cgt9 ~ -&r fW:rr '§3IT 7ffiXT ~ mm ~ I ~ C'l+il Clct XJq 

-q ~ ~-~ ~ -q fcnrm 'X'5cfr ~ I ~31T -q ~ ~ t '\J11. fcn 
~ -q C1lT ~ 5 flrc~()lc,< 'ctCf) ~ ~ ~ I \jll-~ ~-~, ~C'l1ICf1I'<, 

~ ~ if)e)<'1l, TIm ~ flGI4 UTTl1 (Persistent) mcfr ~ I fclC'll~d\1 ~ cf> 
~ ~ * (Tg ~ flilil""ll:rr ~I ~ ~ ~ gt ~ mcfr ~I 



~:rm- cfi ~ ~ ~3TI cfi "ffi2:f-"ffi2:f mt ~ (Short Shoots) ~ C'flfr ~ 
mTIr ~ I <) fSqawPR (Bipinnate) mTIr ~. ~ 13-25 ~ \1"tcf 3l111CiICl?lx 

(Obliquely Oblong). ~ 'M cfi lf5ICP (Leaflets). ~ Lfa:rcRi (Pinna) lR 

RltPil1 mel ~ (~ 5) I 

<) lf5ICP Xi JliI'"'£lCi: 5 ~ 24 rh"11lilcx ~ TIm 1.5 ~ 5.2 ~C11qlcx ~ im t 
~ 3lal (rachis) cfi "ffi2:f-"ffi2:f PI~:qCi ~ ~ (XiIJOfI'"'£lCi: 3r:AI ~ ~ 3lft)cp) 
3lC@Qfff ~ ~ I ' 

9)t'LlWJOf"Cl?~ ~ (axillary spike) m em mm ~ I ~ ~ 8 - 10 

~.-cllilcx mTIr ~ q ~ Trf 3lliUIRCi ~ ~ I ~ ~ ~ ~ ~ ~ im 
~ q RlCl?ff!Ci 3lCR~ ~ ~ ~ m ~'~'I ~ qq cBT 3WJ ~ ~ -qfc) ~ ~ 
wR ~ m ~ ~ I 611~~C1 ~ (calyx) -qfq ~. 1 ~C11li'kx ~ q t:Rr 
~ (Companulate) im ~ I ~ ~ (corolla):!W ~ (pentamerous). 

cl~rc:l\Ji q 1 ~C1"lli"lcx ~ mel ~ ~ 311"flRCl? ftRT ~ cBT ~ mm ~ I 
~ 5 TM (stamens) mel ~ \JfT fcn 3 ~ 6 ~C1"llilcx ~ im ~ I -qfm qq 

II cfR ~. 3llffil ~ ff! Ci l=6I X; ~ ~ R Xi l=6I X; 3tR ~ ~ liICT ~ ~ ~ 
CM"ffi ~ I m<:r: Gfb -qfm ~ cfi crta1ufr ~ ~ ~ ~ ~ ~ ~ EfRUT ~ 

~ ~ I 3llffil ~ ff!Cil=6lx l1T5 ~ ~ ~~. ~ l1T5 ~ ~ ~ ~ 
~ "<IT ~ ~ ~ cp-x ~ ~ I ~ m ~ ~ Rx-ll=6lx cfi :rrrr ~ 
~ cfi 3Rl ~ "<IT .,rn ~ ~ ~ ~ 5Fr wmI ~ I ~-.,rn ~ wR 
~ Trf .. ~ l1T5 cfi ~ ~ ~ "0r ~ cp-x ~ ~ I ~ m ~ 
l1lff cfi ~ (~) ~ ~ ~ cfi lltZT (3llffil) cfi -wm em ~. Gfb -qtm T" 
qq pq ~ CM"ffi ~ ~I 

lj}~4i ff2!T "i/tvr 

~ "ffimxrrT ~ ~ ~ 3tR ~tfr. lfRJ ~ <wI ~ 3RX ~ ~ ~ ~ I 
~ ~ ~ (sickle) cfi 3lTCPR cBT mTIr ~ I XiIJOfI'"'£lCi: ~ 6 ~ 30 

~RcAkx ~. 5 ~ 16 ~C11li'kx ~ TIm 4 ~ 9 f?lC1"llilcx l1ltI mclI ~ I 
3ITg cfi "ffi2:f ~ ~ \JITIfr ~ 3tR ~ (Pulpy) ~ ~ "M ~ 4RClfdCi m 
\JITIfr ~ I ~ ~ ~ ~ em 3WPR ~ crrc1r ~ ffiT. ~ cfi 

RlCl?ff!Ci 5Fr lR ~ m \rflCfi ~ I 3J('f: ~ (endocarp) ~ 29 ~. 

~:1)\JiICl?lx ~ ~ \JlTC) % I ~ ~ ~ ~ ~ iRn ~ I ~~. ~. 
7 x 4 f?lC1"llilcx ~ cfi "C'l"m ~ (ovoid) 3tR ilJOfq)l&1 cf1C1141 ~ W "M 
cfiim~1 . 



~. Y)ff)Nff ~f{;J\57 (5Ji6l~k<; -qci 61't;q~'""G -qcRJ Fcl(i1.g"iI\i) 
-q:q.6ft.~. 

Y)'H)fi}'H ~~. Cf}1&1~~1 (f2.lT ~cffl'Sl,/ qJf ~ "rfrf:JT 'g-I 'lfR(f it ~ 
"rfr~ em mJi~<& ~ ~ ~ cfr GWCP ~ ~ m Tfm I ~ 1fffif cB ~ 
al?!l it ~&1I~cD ~ cB ~ ~ cB ~ ~ ~ cB cgt9 9:~ ?Kf-q)Cff ~ 
~ ~ I ~ ~ cff cgt9~. ~ ~&1I~d~ ~ em ~ cr:n it +1ffil it 
m \JlT X5T ~. \3X1 X1lPl ~ ~ cB ~ cB W2T ~ -m 7l\[ ~ I 

\ . 
\Yl1~ (Xl'JR-2TR) it .. ~ ."rfr~ em ~2Tl1 ~ >lll1 l llC"JiCf) 9:~ cB 'Wf'lf X11 
1985 it m Tfm 3tR" ~ '6f'R' ~ !>Ill1ll1 C"Ji Cf) 9:~ 'ff1 1991 it fc)Rn 

Tfm (~~ cB 3R 1'llll l IlCiiCf) CJarnNrrr. Cf)'/"II&1 (gRI'OlIOIl). &1'a"l13') ('3fN1'l~~I) 

3fR qJlC'C"I (:JOfgl,/I~) it ~ I 'l[g ~ ~ af:>IT cB ~ ~ '3q~llfi t91~1~1,/ 

CJ~ ~ (f~ ~ "iTR cf> "f)q it ~ it 3mfi ~ I 

. 
3l&1lll'<1~1, ~g,/I;::jn (~-~ ~). gX'i~I'Ol"l Y)'H)trI'H (~) 111ffil it 
Cffi cWr \Yl1 fcp u)'H)trI'H >I\JjIR'1ll'i it \3RR CR" ~ ~. ~ ftRT ~ Cll""&11 m 
cpjcr ~ ~&1I~d"l ~ ~ ~ I 

~!JUT 

~ ~ -mm 'g- fcp 1fffif it ~ ~ ~ Y)'H)fi}'H $I 1'l\JjIR'1di it. u)'H)trI'H 

~ "fJ"6ffi \n1l1 CJ~ 'g- I \Yl1~ it, ~ ~ ~ ~ 7l\[ ~ ~ cB 
!>Ill'llll C"Ji Cf) CJ~ it: cgt9 9:aTI -;f 1 0 ~ $I ~ ~ CR" c1r ~ (f~ ~ 
qJf Clfffi ~ X1f.tr (COllar) lR ~ 20 _ ,<~Pc:Si"lc'/ C'fC() $ ~ ~ I ~ 
~ cB 9:~ ~ lfl?r it 6j~\i11cql~"I cB ~ ~ ~ I 

fFf q qRi4i 

cfcE cB ~ ~ ~ ~ xfl it, ~ CJ~ $I ~ 8 x{ 20 ~ (lCp 

3lR ~ qJf ~ X1f.tr Clfffi 60 flPcJOj~c'/ (fCf) ~ \ifI(ff ~ I 1fffif it ~ ~ 
~ 9:~ cB ~ x{ ~ ~ (accessions) it ~ ~ t ~fif(;jq >1m: ~ 

ftAl cpjc1 qrc;n ~ &11 ~ cfr ~ ~ x{ #m fcnm \JfTffi ~ I cgt9 3R "rfrr::r ~ 
it. ~3lT lR ~ it (f~ cpafm' ~ ~ t \Yl1 fcp >1m: 4 flPc:JOj"lc'/ x{ Cf)l1 

~'~ ~ ~ I +1ffil it ~ m cB"rfrr::r ~ it ~ 1 flPc:4kx x{ ~ m-e: 
~ I ~ 3Pfr C'fC() 1fffif it ~ 7l\[ ~ 9:a11 '<1 q 0 n it, ~ ~ cB CJaTI it 
fiIJiI;:;qtj: ~ ~ ~ 7l\[ ~ I 

u)'H)trI'H ~rtr ~ q~, ~&1ll'Old~ ~ $I ~ it ~ m-e: ~ ~ I 
~ ~ l:Tul it 4 ~ tt~ ~ ~ ~ (ffi 6) I ~J 6f"§trr cf>crc;r -q-cp 
~ tt~ llPfr \i'flCfr ~ I 'l[g tt~ 1.5 x{ 6.2 x{ ~ q ~ cB ~ (petiole) 



.. 

$t ~ tR 'QI1~jl1r ~ ~ ¥. ~ ~ I ~i {"~cp 1l~ 'qX 6-15 \i1'I\ft 4?1Cb 

l:fTl.1 \J1Tfr 5' I tt?lCfj, 3la1 ~ ~ fliflq 6r ~qR~ ~ 5. t:fx~ ~ Fcntfl ~ ~ 
~ ~ ~ rn1 ~ 11ff Cf>x8 ~ I q?lq; 3IllH1Icnl,< ~ 3i o;gICfllx 3tR 2.4 ~ 8 

fi:I <#I4'lc ,< ~ ffW 1.2 ~ 4 ~&fI41c,< ~ 6TIl ~ I ~ q ~ ~ fcrC1I~cf1 

~ ~ xiJ1F=J 1:ft ~ 5 I 

~ fIPH ttUT 
If) f61~'i Cf>T ~ ~ cf; xi+il~ cfl611 mm ~ I <) ~ <n ~ ~ (i~ ~&1 I ~cl) 61f{C'i 

<tfr Qll?1m ~ fi1cld)-~~fft S-, q,<~ <l 3Ple1Ic:pd ~ mdT g f Cf)~lil 9 ~ 24 

~~Jf1cx ~s:4l ,_ 1 xi 1.4 flR:silc,< =r1l\\fl (im 5 ~ 9 ~c;1)4)c,< +rr-el ~ ~ I 
ql ~~1 cf; ~u'5 &1~I~ ctt gcYfT11 ~ ~ ~ ~ ~ I ~\~qJ 'CflC1l -q ~ 28 

3lI Lldl¢l=? ~ ~ ~ I fu ~ irr cf> ~ ~ (lW ~~c61 Q1~I~ C¥f11TT 6 

tTl 61l'\1 Jir">1 C "! ~ ~ I (fmi 4) 



~ 6. JI)tf)filtf ~ 

~ 7. JI)tf)filtf ~ 



~ 10. Y)W){i}t1 ~.mrr 

~ 11. Y)W)fTlW'~ 



CJel ~ 7 xl 15 lfic"x ~ (l~ 45 xl 46 ~ Pc 'i'k 'I! 

, 'cfcp ffi q)f ~ I , 
\ 

Lf?ICP ~ xl 'Cf~ cfj, ~2l. Fcl <"11 II 1:11 ~ '$1 ~ 
if ~ ~ TI2lT ~ -quf 'l:R 3 xl 4 ~ 'CfalCRf 

lWl \Jll'Cf ~ I 

~ ~ (Stipules), 1J11\$)~I'I! ~ q rq'iC4~ ~ 

t 3ffi ~ mm3ft 'l:R lWl \Jffi) ~ I cpt?; ® 
CJel 'Iff ~ ~ ~ I 

~ -m ~ cfj m '$1. ~ cfj "ffl1R ~ -&r 
. c#r. xfrtfr (l2lT ~ ~ TI~ fi~l'il<=ci'l! ~. 10 

xl 23 fiPc'i"lcx ~; 8 xl 20 ~c'\'1'i1c'I! ~; (l~ 

4 xl 5 ~C1"I'i'k,< ~ TI2lT 12 xl 30 ~:~ ~ 

m. \Ill fcp ~ ~ q ~ ClJI1 ~ ~ I 

u)'H)frNI ~cm 11RC1' -ij 1980 cfj ~ cfj ~ -ij \Ill~ ('I!1\iR~) if wnm 
T](Tf 2lT I -m2l ~ ~2l ~ egg 3RT eBn -ij 'Iff wnm 'PlT. ~ en 'I! 'i I C1 

(gRllIOII). <"1\51'1\31 (l3"dxl'I~~I) ~ ~ (~gl'l!I~) I <Tb ~ ~ Fcl{flIRC4 

"C11 "'itt t m 'Iff <Tb ~ wfi1cp ~ xl ~~. ~. ~gl'l! I~ 3ffi '\3'm 

~ ~ ~ (l2lT .31t ~ ~ -ij ~ ~ m ~ q;=f fcl1wTI ~ '{jf.'J ~1 ftiC4 

CJ~,mxT ~ W ~ (fq?r 7) I 



31<:""11'<161'1 ~ (~-~ ~), fClC"tllld'l 

~ (~-lffffi), fClC"tlll,n ~ ~ ];I)fI)fi}{-I 

'!1 c;f) If(Yf) '<7 q ];I) 'H)f[J 'H iI/$ &lA-t '?i cfr;:IT (5) fPi $11 ~ cfi 
~, 11R"ff -ij ~ ~ m \i'lld1 ~ I 

, 

~ "ffl1N 'lal cfi W1 ~ q ~ WPtFf cfi ~ 
cfi ~ ~ 1IT<n \i'lld1 ~ I 'lal ~ ~ ~ 5 x1 11 

~ cfi llUf I 

fCl C"tl lldl ~ ctr ~ -ij l:J?I"CP ~, ~ ~ ~ 
~ ~ 3l~ 1N c;rl ® ~ I flll"Jl'Xld: cficrc;r 1 ~ 

lTa=rcrd' ~ -quf 1N 1IT<n \JlTd1 ~ I 

W \Jjl-$I~I'< (f~ (j)~, 3ffi 'C'1'1l1flT 6-7 ~qPcJilc,,< 

~ m-cr ~I ~ x=mr 1JioT 1N ~ ~ ~ ~I 

"fftQi <IT ~ cfi ~ if, ~ ~ (f~ 10 ~ 16 

x'iPc4k,,< ~, 1 ~ 0.5 x'iPcJilc'< ~ 3tR 0.4 ~ 

0.5 x'i Pc Jil c "< Tf)i'r ~ I ~ cfi fcp-;:rR fll"J 1"11 '"'d "< 

m-cr ~ I 

'lal (j)'4T-Cfllfr 4d$1'$ClIc'l (deciduous) ircf ~ I ~ 
~ "'ClR cfi W1 ~ (f~ cp]lSG f.11=tfuT ~ ~ 13 4 llllft ~ I 

];I)'H)f[J'H iI/$&lA-t'H~: fClC"tllldl ~ cfi 'fll2.T-'fll2.T 1IT<n \i'lld1 ~ I W ~ 
~flfC;j~ 'S3lT m<n '\ifij fClC"tllld"l ~ em 11R"ff ~ ~ ern ~ m 'll<n, ~ 

~ ~ cfi, \'fll2.T. ~ ~ cfi m ~ m ~ I ~ fm 'fll"C'11 ~ 
];I)'H)f[J'H iI/$&lA-t'H cfi cgt9 'l~ \JlT~ ("<l\JR~). C"t\@'1\3'l (13'd"<l'l~~I), 

$"<'11&1 (gRllIOII) (f~ ~ (l"Jgl'<I~) ~ ~ ~ ~ I ];I)"N)f[J'H iI/$&lA-t~"f Cf)T 

~ rq C"tl ""l d"l ~ em fll"J $ll ~ cf> ~ ~m <;'<'1 q 11lll if 'c'l' 'fC;J<:n 'iJlTClT ~ ftr?l 8 I 



$1 1 '91 jli I, ~ ~ >f6r.£:Ff ~ CJal em ~ Rm \jf[ 

~ ~ I CJe-T ~ if ~m 3 "fr 9 ~ "ffCP \Fm I 

cnalT<l3ffi 1 ;R 4.5 ~PcJilcx c;R ~ ~ I fillil'Xlcl: 

~~ N0 t ~ cgt9 ~ if ~cf> ~ 
if-BT~~~I ' 

~ ~ <n "fft~, ~ q ~, qTc;fr 8 "fr 20 

~Pc4kx ~; 0.9 ~ 1.4 ~cx "Clt~1; "ff2TI 0.4 

"fr O. 7 ~ -.rrtr, J/)'H)fiNi lj,{(;fW1)i!/ cf> "WlR' 
\ 

~~I I 

~ ~ 'iTR "ffm ~ ~ ~ cf> "'<'it{ if 
~ \3qtjl l ft I ~lifCr&tjl cf> ~ ~ ~ Wo TIl 
ffi em Well 'lal·~ (deciduous) ClT#f ~ ~ I 

u)'H)fil'H lc;J~~C"1'lfil. 11RCl if, X11 1990 cf> ~ if c;rnm Tf<n 2TI I >I\Jflfc1 cf> 
~m~ ~a=rmlfOT \JfTsr:!X' (xl\'lX-Q,Trl), LflI("c'1 (liglxl~) 3fTX' c;mABJ 

(\3W ~)"4~.em ~ (~9) I ~~, ~lcpR1Cf) Xi11"4 ~ ~ cf> 
CJe-T fcl (11 [J cfr ~ r[i 'ffi2:1-'ffi2:1 Fcl ~l tj $X m;:R~ r[i 6LJTCR ~ g R [J 1011 "4 
~ \JfTfr ~ I . 



, \j-=c;q ~ (erect) ~ ~ If, ~ ~ 
x~ "#, x=ffiI W..£:F1 cf> -m~ <::ffi 'Ja1 cpr ~ ~ 

~~I,~ 3~ 5~~q'Ja110~~ 
~~~I/ 

"IT?fCP Fcl&1I~cn ~ "$) ~ If ~ ~ ~ I ~ 
-quf ~ ~ ~ -qa=rcm ~ \JlTC) ~ I 

'~-irq; ~ If, 3Rl\l: mtI-m-tr ~3lT If fcNm 
m~~1 

cr>'R m-e <IT ~ ~~ lffif ~ I <1ft cr>'R it 
cfr erg ~ ~ <IT ~ irT cf>, q)~ "ff2lT ~ If 
~~ lffif ~ I ~ 3-5 x~frc4k'l! ~ lffif ~ I 

m<T: xfufr ~ ~-~ '}fr ~, irT ~ 
~-~ cruT ~ XTI21 cfrc;n bRrr ~ I ~ ~ "4Tal 
bRn ~ I ~ "$) ~ 5 'fr 28 *,frc~~c'l! q 

~ 0.7 ~ 1.2 ~Irc~rk'l! 1ffifi ~ I ~ ~ 
fcAR ~-~ met ~ I 

'Ja1 ~ ~ ~ ~ I ~ ~.~ 't1fff ~ q 

~ ~ ~ cf> ~ If "ff2lT tffl # ~ f.i1:rTur 
If \3q~p~ ~ I 

Y)~1)fCNi ~Jimr ~ M If WIT \ifffiT ~ I ~ >rffi mc>f fr If ~ "If 
~3TI ~ I ~. '1990 cf> ~ # \il)~ "ff2lT CbFII&1 "If c;rrrrm Tfm (~ 10) I 



3l~11{l6l1 ~ (~~), cprc;ff Fc1&lI~c11 ~ 

(~-+rRCl) 

CJe1 ~ B 4 xr 1 0 ~ ~ I ~ B m ~ ctr 
VIc1" ~ ~ it ~ ~-~ ~ it 
~~~I 

~ ~ it tBICP t9R-m-e:, J1)'H)fiNI i.jJfdlf(Y/);a cB 
m mTI 51 ~ flPi l"""l(i: cIT ~ 1:fe=rcJ(f ~~ 

qat IN m- 5 \TI1 fcp 3FXl 3'1) fI)/[NI l>l \Jj dfP:l1 'ctr 
gc;A1 B 3lfucp ~ 5t) 5 I 

Cf)1~C'11<1 3lR ~ ~ crrcfr ~ ~ ~ 
~ ~ ~ I 3Rl\l: \34~"\,]1~ ~ ctr dR ~ 
~ 3lR WTBTr qJfc) ~ ~ ~ I 

Fclcpffid ~ ~ ~ ~ ~, ~ trT ctr ~ 
51 7:ffi ~ d"2TI~, 10 xr 15 \(~Rf11c~ ~ 

3ffi 0.5 ~ 0.9 \(~RJi'k~ -m-tt ~ ~ I 

\34<lllft Cf>1t:dl<1 CJe1 I ~ ~ ~ ~ % q ~ 

3J1N\(" cB ~ \fnl1 ~ I 

J1)fI)fT}fI ~ 611&lIFcl<1I, 3lJ".-c:l'il 3lR ~ CBl ~ rftm ~ I ~ ~ 
'flT(Yf ~ +rRCl ~ C1'lT<IT "ll<TI 2ff (ffi 11) I 



~ 3TtlWf ~ ~ cf> ~ ~ ~ ~ f.1 cp I &1 ~ W{) cP1 un fctfu<ff qfUffi 

cPr ~ t. em fi~&1t11 ~ fJh<1lpqt1 rtf vn ~ ~ I ~ wrR "CITff ~, ~ 
erg cprcn m m fcpxfr fl~cpl..?' fcMTrr (~ ~/CR fctmTr ~), tR fI~cpl~ 
~3TI q c6qAlll :'~ ~ ~QCP 51 m ~ al?r ~ -;:p:Tf--;:p:Tf 3ITm ~3IT C2lfcm 
-g), ~lllit11 ~ ~ :rIT cnc;rr fc)&11 <1 \1'" ~ em ~ ~ cpx ~ ~ I ~ 

3lt2Tm -B ~ ~ ~ ~ ~ ~ fctftnif ~ cBT ~ ~ ftAcB1 ~ 
~ -B ~_ LlTtf (Seeding) B<TR cf> ~ 3llClNcp ~ I ~, <:ffiT cf>crc;r 

fc)&iI<1\1", ~ cf> ~ -B t1 ~ ~ em croR fcpm TIm ~, ~ \3CRI 

fcrfmTI fcR-fr '4T 3RT ~ -fr ~ -B ~ 7Tt ~l fjl~ ff ~ cf> ~ -B m , 

~ ~ ~ ~ ~ ~ \JfT flcmft ~I 

CPo ~ ~ ~ 4J~~li "CPT ti~6°1 

-mWt ~ llffi -fr ~ llffi (fq) fBCI1I(J\11 ~ cf> fian -B ~ c>rfr X6cfr ~, 
~fifc;jc:: ,CJan em t9?f (Crown) ~ ,-fr ~fI+=6i~ ~ ,l1fCf ~ ~ (jCf) ~ ~ 
~ -fr ~ ® ~ (~ 12 ~ 13) I 

c;~ "# tpB!4)' C/iT c:¢?/Ol 

~ ~ cnT "WTur -gg ~ ~ m cIT ~ ~ CJan ~ ~Cf>~(1 ~ 
~. un fcp crTftffl :rTI ~ WTf.m ~ ~ m I ~ - 'fTitn 3l1CPR, ~ 
l:J)<1f \3(qI~'i ~~ ~ ~ 7.:fI ~ ~ cpR I ~-~fI~~ q llfCl-3ltfc;r 
em 'fI11IT rpc;fi ~ -gg ~i cifflli iffi=rr ~ I 

~ ~ cnT f.iq 'WPR ~ ~ Cf)~(1 fchm \JfT ~ ~-

• m~ -fr ~ f%C'1ICf>~ (~ <n wfr fcffEr) 
• m~'-frwm~q~ 

m~ ~ ~ f"gcPIli$,< (~ m 'ffifr ~) - ~ ~ ~ cfi ~ cf> ~ 

\34111lD ~ ~ ~~ ~ Sll~jlil !>llJllffilll -B ~ C<1Cli5IRCf> '41 ~ ~ ~ 
m -m cnRUT ~3TI cnT m~ f-t 1't1 f&;nm un x:rcmn ~ ~: ~ q ~ CB1 
W5fT3l1 ~ t#cp cpx ~ f&rr<n \JffiIT ~ I 

\ , - . 

~ if ~ ~ ~ ctl ~ !>l=qfc;j(1 ~ if m~ ~ f%c;rr;:n q ~ 
em flfHi~(1 wWr ~ I ~ ifrn cfi 6-8 ~'~ ~ cfi 3m wr If{'chrcfi 

BliI Ndr ~ I 'fTitl CJe1 -m ~ ~ x1 ~ ~ ~ ~ ~"Cf>1 ~ If{ 

&1lllCj)~ 'IJ11x -fr ~ ~ ~ ~ ~ ~ ~ fTR 'IJil'(fr ~ I ~ +wT ~ 
~ fTRA cfi ~ ~ cf> ~ +wT x1 ~ ~ 6fR -QIc;llf{ ~ ~ fTR 
~~I 
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~ fTRT;i ~ ~ vrfR"CR" cfj'1ClI~ ~ ~ ~ ~ I ~ ~ fTrfr 
st ~ em ~ISiI'""lld: 5-10 fcPc;fr <IT 15-30 fcPc;iT cfi ~ ~ ~ ffi

~ \JlTd1 ~ I ~ ~ ~ ~ cr '<'IJI~Cfd ~ en) ~ cpx qicp ~ , 

\JITd1 ~ I 

JUcpR!¢ Vir[ W fiJtt "§j CtJft;J4i 

I'lIpRl <Ii Xi'l ~ fTrfl ~ Cf)[ 1fr ~ fctRn \if[ "ffCf)ffi ~ ~ ~ ~ 
eNffi~~~Cf)l1m~~- ' 

, 

• l"]l(l, ~, ~ cr GRl ~ ~ ~ j<li~I'1 ~ ~ ~ I 

• ~"<liT ~ ~ c#rc 1fr aITfr ~ ~ ~I 
. 

• ~ ~ "CR" ~ ~ crT ~ ~ '4T j<li'HI'1 m mr ~ I 

<lft ~"<liT ~~ ~<liRd fcpm\iW)'W ~ mm cpr UTA m~-

1:J5(fr 3llCPl'X : 
I 

cficrc;r m~ cr ~~~~ 10 *4tcr ~ 005 *4t~ ~ m 
<IT ~ ~ -m-er m, em 51 "ffiwrT ~ ~ I 

\ 

~ ~ Cff"8T ~ 3fCR=R f1l:;:r :JUT cm4I Ncfi ~ I 3Rf: ~ cfi Gffi ~ 
~J~~~I 

jCfHil'1 : 

~, -craft, \jfRCR <IT ~ "* CfJRUT ~ ~ ~ em ~ -;:rti ~ 
~, TI"ffi elfcr ~ -gj m I ~ "CR" uR -.n-crr ~ ~ ~ <IT ~ f.icPc;r 

m if, ~~ qftc ctr affi1 M ~I ~ ~ CPT ~ ~ M ~3TI 
em ft! C11111 \JIT "ffCf)ffi % I 



XSf. 45fcllli 'tlWHI q ll'5l,{ol 

~ cfi ~ ~ em m lJb m ~fr -B c;rrm \JfR1l % ~ ~ ~ q)'Cffl 

f.Fl?IC'1¢'< :rU -B "C'11fr ~ em 3l(P1Tf-3WI1T CfR ~ \JlTffi % I 

tii!SlHI 

~ em ~ -B ~ ~ ~ilF&iCi ~ ~ I ~ Cl?1 ~C';(l FR 1R 

~ "CR ¢C'11 ~ \jffifT ~ q ~ ~ "CR "Tf: miT -B ~ fqm \ilT(fT % I llffl 
W ~ em Ci/QJOj/1 ~ ~ cfi ClJRUJ w~ cp) mm # Xjm \JfffiT ~ I ~ 
~ em 4-5 ~ m ('fq CfCl? ~lg'<I<11 IJffifT ~ ~ CfCl? ~ 6-10% ~-;:n 

W~I 

~:~cp)~~q~~-q5r~~I~~ 
m ~ ;pfi -B wmm \J!RIT ~ m ~ am Tl: -;:pfi ~ ~ cCr ~ 
'Mfi ~ I 

'Jf\SffUT 

~ cfi ~ ~ ~cfi ~ ~-gr"GllCi1 ~I ~ xi ~ ~"CR 
cB1c, ~ <PI mf.i <PI \J1Tq CfR ~ ~ \Jll fcn ~ ~ ~ 51 ~ 
~I ~RB1«1 ~ cp) ~ ~ ~ mfcn ~"$ GRR ~ ~ # 
cffrc-~ ";f ~ x=rct / 

ctrcT ~ ~ cfi ~ ~ em \l gill RCi ~ cPI ~ ctr "\JlRfr ~ I 1r1 Cl?T 

~ ~ ql~qRcl? q q'li1('Fl?I~"ffiTcm ~ I ~ ~ ~ m"CR ~~1~$1 

ctr~~~1 



'+i \S I '< 0 I -ij ~ Pi ~?I 0 I -gg ~ Cf>T >r<ITrr 

-.frl em ~ ~ 1lJcfr q fr\Jf ctT -XalT ~ ~ ~ ~ ~ fclrm \ill 

~ ~ I '3~Ii5~OI ~ ~ ~ ~ em ~ ~ If[?f 1=) ~ m 
m tIT?T cfj ~ if 1.5 ~ ctT ~ ctT ~ ~ ctr ~ <7PIICf),,! f1:R 
~ ~ ctr 30 'Wfr'~ lff(f c>f1TT ~ ~ ~ Tl: ~ c#t ~ c#t 
1R(1 c>f1TT <t9' ~ I <:r5 Wl1 1Tf?f m dCP ~,~ ~ Cl2lT 3lc1 if ~ c#t 
~ ctT lffil (>jlllif)"! -gT?f ~ CR" ~ ~ I 

~ ~ em 6Iffl ~ ~ ~ m ill ~ Lffit em ~ 1-2 fcP<;fr 
~ 100 fcPc;fi 1lJcfr ctT ~ ~ ~~ ~ ~ (>jl if) '< m 2-3 P1. eft. ~ 'ffi:;r >lftr 
fcP<;fr ~ ~ ~(>jICf)~ ~ Cf>'<' ~ ~ I 

~ ~ em 4-3 em dCP ~ fcpm \ill ~ ~ I ~ f.i91=) ~ ~ 

"C[CP fcrfEr &'WT fcmn \iff m ~ un f¢ ~ q x-rrsRt ctT ~&Tffi 1R f.11h 
~~I 

o ~ irtrCP ~ 'lfT ~~~f.1111i ~ 20-25 f¢<:;ir lff11ffT ~ 1Tf?f 

o ~ '$ (70x1 0 ~), 40-50 fcl;c;h a=rrcn '$ m 
o ~ q t:i'fx:1-(~i ~ t9UR ~ 6A 1-1.5 c-=r a=rrcn ~ ~ '<t5a11 

q> f(;j ill em 'ilR c$ ~ >r<ITrr 
~ it ~ ~ em ~ wm dCP ~ 1tT fcpm \iffill ~ ~ 

3F<T ~ '41 "3l1c1&:T ~ ~ I ~ ~ 3lR ~ W1lI' ~ 4-5 ~ 

~ ~ ~ cw:rcp ~ ~ f¢m '\JfTill ~ Cl2lT ~ ~ 1R :r=r: 
~if) 8i C"l Cf>'<' ~ \JfTClT ~ I ~ ~ ~ xf ~ dCP (>jl II C"ll ~ 3lffiT 
~ t ~~iR1~ fillil"'llC"l: llTlI', ~, ~ ~ ~ ~ ~ m I 

. " 
m&f3TI em f%(>jlif)<~ ~ em Wc=r ~ ~ ~ ~ I 
Gfa1ur ~ 1=) ~ ~ em ~ if)~d 1 'ClJX ~ fcpm \ilTClT ~ I 6fTG 

~ ~ m m iRr ~ \JfTClT ~ m ~ cBT cplfr cBT fi~ it ~ fcpm 

'\JfTill ~ I . 



~ cfi ~ #r\Jf ~ ~ # ~ ~ ~ ~sm ~ ~ 31WT "q)a1 # -m-r 
~ I #r\Jf cfi "EfRl 3:fR 3lql~llQl ~ ~ ~ I ~ cp) ~ ~ ~~ 

RPm \jfl ~ ~ fclRj #r\Jf cpr ~ ~ Cfj11 ,men ~ I 

~ ~"$ ~ ~ cpr ~ q ~ -gAT 3lICl~<JCf) ~ I ~ q "fll~ qfr 

~ "$ 3fjffR f.19 ~ ~ ~ ~ ~ "\JfTCft ~ I , 

• ~ cp) ~3lT cp) ftl C11 "II 

• <lif*p ~ 

fi!l~(1 ~ cp) lWl. ~. ~. ~ ~, ~3lT cp) q~~IIC11 # ft!C1I~1 iJffill 

~ I "l1c>f # ~ ~ cp) ~ ~ m ~ vrRn ~ (fiBr 14 ~ 15) I ~3lT 
~ ~ "'1TC1" ~ ~ ~ #r\Jf lR ~ ~ ~ fm<n ~ # ~it5I{lCf) 
"bRfr~fcMj 

• ~mcfi~cpr~#31cffR~40~~~ 
Cfj11 5Tm ~ I 

• ~ l1I?IT # ~ cBI ~ ~ lR {ffi ~ CZ1Clt5IRCfl ~ ~ I 
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N « 
~ 



~ ~,~ f.'lCPI(.7J~ ctr ~ ~ ~&:f ~ ~"\31CP1 ~ . .r ~ 
~ ~ mm ~ ft:rt ~ mtl m~ cr ~ CR fcMrTI ctr -qTmTlc'IT3TI .r . 
tI <ffi" ~c:£T ~ , 

, 

X1TQ). ~ W1{f m .r ll"ffi tfRR- ctr ~ em ~ fl Lf) C'l d I cr4cp frOm 
~ ¥T ~, ~.~ 9.5 fii.'Jfr. fm1 ~ ~ ~.~ .r C'llllCPx 

~ ~ cA lfRn 'GlTdl ~ ~ WP1'T 20 ~ tr\Yf ~ 3lT~ 
~ , ~ ~ ~ cA ~ 6.35 fli.'Jfr. ~ crrcfr ~ (.7J~llcp,< 'Tl: ~ . 
qfJ \Jffift ~ ~ lW1 ~ ~ ~ 80 ~ tr\Yf <fr W'CfJ ~ 6fT5X 

3IT \Jfffi ~, <ffi" ~ l1UT m ctr ~ cfi ~ 13 q lil ~~ ~ \Jftf ~ 
~ 7000 X1TQ) tr\Yf >rf(r t:icT ~ ~ ~ ~ , ll"ffi m ctr ~ 

. I 
3iTflFfr ~ 6fT\JfR if fl1crr \JfTdT ~ <l~ I3q~Cffi ~ crrcfr W. ~ cfi em<:! 
cf> trR: xl CPlx~l~ .r ~ ~ ~ ~, 

~ 11BfT if WqJ ~ f.'l tq)~ul err <:ffi ~ ~ ~ ~ ~, ~ .r 
Fcl (.7J I <l,?i ~ cfi ffi cfi WP1'T ~ x~ 'YX ~ ~ mm ~, <:rg 

-qTtl m ~ ~ FcPflH'j ctAT cfi ~ I3qlill~ ~, ~ ~ cr ,<Ifll<lf.'lcp cfr;:IT 

w-m3TI em wWT FcPm \JWIl ~, ~ f¥l "CRUT ~ ~ -

1. ~cfi-g~x)~-~~~cf>~~' 

2. ~1$'<I~Cffi ~ xl ~ cp) 3m m cfi ~ ~ cfi ~ cA 
2-3 % ~ cfi. 3FC'1' <n 1 ~ cp I fu:: (j? ~ cfi tTrc>! if 24 t:R 
f1irTA1, 

3. ~ ciT 31t&r ('R-g tlFll 1{ ~ ~ ~ ~ 1{ ~ , 

4. m ~.~ ~ ~ 'YX ~ tl(.7Jlcp,< ~ ciT Wc;r "<f 3m ~ , 



fcl C'li <l Jr ~ qfr cfttl ~ "4 ~ ~ xt ~ mxr ~ m qfr \JlTcfr 'g I ~ 
3fffiCIT ~ wxm Cf)lcCf),,< ~ m fclun \JfT WPill t ~ ~ mxr -q)tr -&mx 
~ x=mq q ~ men % I ~ ~ f.iCf)IC'I~ qfr ~ "Cf)l crnR ~ 3 ~ 
fcpm "lTm 'g I ~ 3lUfm if "q')~ WTR xt' ~ \Jl1 "I Cf) I -<1 "ff~ "q')~ 
-wrA ~ -$ ~ 3lIq~~Cf) ~ ~ ~ 5f1# ~ ~ 'g I 

I 

cp, ~ cpr '!clfq:qix 

RlC'lI<1cfi ~ cfi ~ ~ ~ ~ (seed coat) ~ ~ men % 3fR ~ 
CWUT ~ 31fflAI xt l1'AI _~. ~-llTffi % ~ ~ cfi ~ Si5(q cru1 mm 
~ ~ <:ffi ~ 'g f¢ ~ 'Cf)1 ~ ~ ~ ~ ~ ~ l1'AI em 
~ mb xt ~ ~ I ~ cfi ~ ~ cpT ~ ctt ~ cpT crc[fqillx 

m~1 ' 
~ 'Cf)1 crCJTqillx ~ fcrRnTI xt fclurr \JfT WPill % \Jl1 f¢ "I~4R[Jl qfr 

~~ cfi ~ fclurr \Jffiff ~ I 

~ ~ ~ cfJ.11XCPR xt ~ "Cf)l crcn q ill '! fclurr \Jffiff 'g I 

• ~ fclfSr 
• Hil <1 f.i Cf) fcrfu 

• Tf4 3f~ ~ l1'AI 

~ ~ if <TTf?rcp \3 q Cf) '! 0 I mxr <IT f¢xfr 1fr \3 q Cf)x 0 I mxr ~ ~ ~ em 
~ m ~ \i1ffiT 'g f¢ ~ ~ ~\JllqxOI '4 ~ ~ 51 '\JfT[r 3f~ 

\R-TCfiT cgt9 ~ ~ ~ 3fR \3"fPl qAT "ff2fr ~ f?r~ 'Cf)1 ~ If 3ffi1RT xt 
~-~ m ~ ft:Rrir ~ ~ <IT 3lfuCfi l1T?I1 If ~ m ~ I ' 

'fffi<l ~ cfi 3lfCRUT *l ~ m xt ~ \JfT ~ 'g ~ ~ (sand 

paper) xt ~ em xll\$Cf)'! 3WRUT '4 tiR-~ ~ ~ \JfT ~, ~ ~ 

~ <i?r (nail cutter) xt ~ cB fcl?x:fr ~ fcp;:ffi- em ~ "fIT 1m;-~ I ~ 

~ '4 <:ffi t:(lR ~ ~ 'g f¢ ~~ ~ ~ m ~I 
~ &'TXT : ~ ~ ~ wrR ~ ~ mb fm:r;:rr (rub) ~ 
ftrr-rn #r\il cfi 3TJCRUT '4 ~ tnmn ~ ~ (~ 16) I 



~ &NT : 3rmT trR C!"ffi ~ xl 3l~ ~ ~ C!"ffi ~ &Rl 6fr\Jf "$ 
fcR-fT '4T fci-;m- em ~ ~ ~ xl +fr ~ cpr crcif4ill'< m "f1cPffi % I 

~ 16. fc1<:1111{11 ~ em GW:rr lTlIT ~ \if6T ~ ~l\J1lq\(°1 em 00 ~ 
-q e4i1IRd fct;m '\J1T ~ t I (mer : ~1~lJ)e'I~) 

, 

11"4 ~ am: ~ c#r 3l21CfT ~ c#r ~ ~ em ~"l"f4 ~ (Red hot) tr\Jf 
"$ fcR:fr ~ 1:R fER fcmTr \jffiTI % I ~ ~ -fr 2 ~ 5) ~ WP #r\il ~ 
tR iT \j4ilIRC'I ~ \Iff ~ % I 

~ ~ 6l"XT ~ cpr crCj~4i11'< m iT ~ .Xl1l<T WTC1l % d"~ ~ ~ 
"lIT ~ -q)t) &<rR m 5Rr ~ CJiT lR "lT5 fcriU \3 4 ~Cfd -;:ffiT % I ~ f1 ~ ~ ~ 

lff?Il iT ~ em <T'C:fCP cfi d"1 3fl'CYf ~ ~Cj ~ 4 ill R C'I fcmTr \J1lffi ~ I 

~ ~ xl ~ xl ~ ~ em \j4i1IRC'I f<l:Rn \JfT mT ~ d"~ \34i1IRC'I 

#r\ilao iT 90 ~ WP ~ m ~ ~I 
'filq\:lIPt~i ~ em ~ xl ~ m"$ ~ ~ xfr-mcrmf.ntf 

~~t~-

. e ~fclftliT~Cf)T~~~&NTtr~~, ~ 
. 3llR ~ .~ ~ ~ ~ xg \ifTC11 t err m ~ "WOrn t I 
o ~ iT ~ 31~ ~ ~ ~ t 31d": ~ m1T ~ tr 
~tl 

o ~ -q ~ ~ -qy-.fr ~ ~ ~I -qAT -q ~ ~-~ 
~'~I 

o CfjI;QCfjctf q;) ~ '* ~ m~ -q ~ '* ~ q;) ~ ~ I 
~~~~~-q~~1 



<TQCP cfi 3p:c;f IDXT ~ em ~ f.i9 ~ xr fcnm "\JlTCff ~ - . 

1. ~~ m ~ em \3qillRd ~ m # ~'ctr c=rrrRr (60~7o' xl"4T 
czm:r "ff2lT 10 xl"4T ~) If ~ ~ I 

2. ~ ~ ~ lR ¥-¥ ~ ~ ~ ~ "ff2D ~ em ~ 
3l~ ~ ctr,~ ~ x=rrcrtjl"i~~JClJ f8;:rrcl ~ ~ ~ ~ ~ 
~ cfi 3lfCRUT cfi "ilffl men ~ ~ I WPfTT "CfCP fcPc;IT #r\Jf cfi ~ 0.5 

~ 3p:c;f ~ Nfrr ~ I 

3. frufi em f8;:rrcl ~ ~ UlR ~ ~ ~ ~ wfr #r\Jf ~ ~ ~ 
~ IDXT "ffi!1{'f m \JlT<) ill ~ ~ ~ CR ~ ~ f8;:rrcl ~ 
~ "ffT2T "§T ~-"ffl=m LJX ~ trvrr em ~ F1ClJIC'1ClJ'< -qAT ~ "f1T1{) 

CRcfi ~ ~ ~ .~ fcp ~ cfi 3fTCRUT -B ~ tnftdf ill -;ffit 

~~xtr~1 

4. ~ >ffiP<n -B 7"flff cfi "l1l6 If ~ ~ em d I q ~ l'i 31f$p -mm t 5-8 fi1'ic 
wrn ~ ~ ~ -B ~ 10-15 f?Rc em ~ "C'1llClT ~ I 

5. ~ "§T ~ ~ If ~ ~ ~ ~ WI \JfT[f, ~ em f%"C'1T;rr ~ 

CR~~~~"4T1r~.m~ lf~ ~~I 

6. frufi em 3rmI ~ '4"R'r ~ 2-3 ~ ~ ~ ~ CR ~ ~ I 

7. 3fCrl1 CRb ~ it\il 'ClJ) til ~ cfi ~ ~ fcRfT ~ LJX <n ~ ~ 

lR 5CfIlf ~ t11 ~ "ff2lT ~ ~ ~ 'ClJ) ~ClJ<dl CR ~ ~ I 

111l 3l~ \3~cld sq ~ \9" \3Qill,< 

\Jl'tf fcp'fIFf em m m CR;ft -m Cfb1 LJX <T5 fcJftr \3 q 'gCffi ~ I ~ ~ 

~ \ilC'1' ~ ~ 3l~ t:rrcr m ~ ~ "ff2lT ~ ~ 'dCP ~ If it\il xg 

\JfR LJX \JfC'1' ~ ~ % I ~ fcJftr ~ \3 qill Rd ~ cp-fuJ 60 ~ 'd"CP 

~ ='> '\ilT<l ~ v Cil I 

1. ~ fcJftr -B ~ -qAT 'ClJ) fcRfr ~ ~~ If ~ ~ ~ If ~ 
\ffi<lT t! ~ ~ itRrl ~ ~ "<i)Lf ~ ~ ~ I 

2. ~ ~ "4T1r 'ClJ) ~ "3CfT'<' CR cgt9 ~ ~ ~ 'd'2D ~ 

~ ~ \jq-ClIRd m m ~ 7T4 -qAT -B ~ ~ ~ I 

3. 7T4 ~ -B ~ ~ ~ em "4T1r -B "§T 24 tit ('fCf) %f'i1 ~ I 

~ m m \3qillRd m ~ ~ 'd'2D ~ m If xlttll ~~ cfi ~ ~ 
if~\jff~~1 



XSf. ~ ctCf5~Cf) (Nursery Techniques) 

RIC'll <let) ~ "$I lfTEf ~ # ~ m -&<rn" ~ ~ m -;:ffiT ~ ~ "-

~ lfTEf m ~ * ~ f.'t9~ftlC1 ~-~ ~ ~ ~ I 
ry#f cff ~ CfiT·=qlFf 

\ 

~ ~ ~ ~ G1 em cpI ~ ~ 1~3R~ 3fR 2-x~1 

3R~ ~ ~ CJ:~ x~ cj) 11m !?A1 ~ ~ lfTit em ~ x~ 
~ ~ x~ ~ "\JI"0 # jCfJf11'""1 -;:ffiT 51 I ~ ~ cpIlfT~3TI # 10-20 

~"M) lfTiT ~ ~ \ill ~ % ~ x~ -q)~ ~ ~ ~ * 11m N4T ~ TIm crif "f11fr "WcPR cpI WcttTI ~ 3ffU1 llFft, ~ ~ 
~tf:f ~ ~ I ~ "WcPR cpI rfitm1CIT3TI # ~ "C1R5T ~ ~ rfiit &m" 
~ \ill ~ ~ TIm \Jf6T ~ ~ rfitiT ctT ~ 51 qgl q §il; <11 \jff x=rcm=n ~ I -

50 ~ rfim * ~ cpl1 ~ cp11 0.4 ~ ~ ~ I 

-qr-fi ~ ~- tlt~ ~ ~ * ~ -qr-fi "$I ~tf:fClT W qr:f cj) 

~ 3l"fu 3llCl It<1 CfJ ~ I LfAI, "('f1CfUT q ~ 5f.:n ~ I LfAI "CfJT ~ 6.5-7.5 

TIm \jC'l 'i ltft C'l "('f1CfUT cpI lff?IT 400 ~ ~ 3lft)cp "'itt N4T ~ I 

¥T - ctr:rc (sandy laom) ~ 5T-;fr ~ un fcp am- q "('f1CfUT ~ 51 TIm l:fFfr 
~ # ~ CfJ C; d I -;:ffiT m I ~ m ~ l[Gf "CfJ1 'il<fl ~ ~ I 

~ - rfi~ # rfiEf -&<rn" ~ cj) ~ rfitmfc;rr * ~ C'Rll} ~ rfitiT cpI 
~ (hedge) WTAI ~ ~ -;:ffl rfi~ en) Tfll bCJT TIm Tf+ff ~ ~ \jff 
~ I rfi~ * #rq-~ -.t 'C9I<1I~I'< CJ:af ~ ~ <9l"fcp ~ ~ 
Cf<11R<11 m ~ ~ 3lft)cp ~ xl ~ ~ q -;:ffl rfiEf (seedlings) cn) ~ 

\jff ~ I 



~3TI -q CflIIRlii ~ ~ ffi'ql~ cpr ~ 

"ffCh:r~ ~ x~ CBT ~ .. CfR ~ ~ I \3"1lC1~ ~ it -q)~ -cmRI ci> 
(Vf~ ci> ~ 10X1 lfrcx ctI qlllRdl ffi ~ I ~ CNIR<:ti ctI ~ 20 

-MT xl ~ ~ ~ \JlTC; (ffi 17) I cmrft<:i'f cf; ~ it 1-1.5 lfrcx ¢T 

wm ~ "\Jffcr wfc0 ~-~. trRl ~ ~ {4 ~ (711 ~ cppj 3lffiRr xl m 
~ I ~ cmRJ it 2000 xl 2200 ~ xl ~ §t LJt;fr~ cBT ~ ~ \ill 
~~I ' ~ 

~ 17. ~~ ~ ~ <.!)TlJ ~ mmxur ~ Cffllfr 
(housing bed) 

-q)~ mrnt ~ (Vfa=ll cf; ~ 10 CN 1 R"'ll em ~ ~ ~ \JlTC; I ~ ~ 
cf; #rq it 5 lfrcx cpr lWf ~ ~. ~ ~. ~ ~ ~ ~ -q)~ \'fOR 
it fcRfr m cBT ~ ¢fd'il~ ~ m I ~ cBT C£lCR~ -gg ~ x~ ~ ~ 
~ ~ "\JfI?) {ll l<"Il f{c¢ cpr ~ ~ ~ xl 'BT "C1"mT \ill m ~ I 

l<11R:cCf> qft ~ (Containers for Nursery) 

~ it 311 \J1 ¢ C'1 ~cif.l cBT ~ cpr tT \3 q <lp 1 iRrr ~ CRlifcp ~ 3lR-fA1 xl 
~ ~ 3tR x=ffifi 'BT ~ I ~ Fc1¢ Ifl ~~ C'1 ~ -B 3ffiUfi ~ -B ~-~ 
Cf)[l1 -B ~ \i'l"Rr 'g un fcp {fR-~ cpp:f -B ~ \ill ~ ~ c=r:m ~ ~-~ 
-B -q)tft ctI ~ ~ 3l1R-3fTLf tT 5crr -B 3lR xl ~ ~ 'g ~ \Pl 

tfrm "em ~ x~ xl ~ x~ LR ~ "$I ~ ~ b1cfr ~ I 



~~"$) ~ ~-~ ~"$) ~Q;T ~I ~ 12.5X20 ~ 

~"$)~~~ \3q~Cf(1 ~I ~ lf~~cfi ~m m 
"$) CRLfi' 5-8 ~-~ ~ 'CPX ~ ~ ~ ~ -qr;fr ~ ~ \JfT 

~3ffi~cprmm~~~m~1 

~ c tl em P1">fUT , 

~Iffc:cp "$) ~ cp)~' Cf2n cmIR~'i If ~ ~ cfi ~ \YI1 f1ictI Cf<nX"$) 
\ ' 

\i'fTCfi ~ I m Gl 1%ffiT ~, "([CP ~ ~ P1c:tt Cf2n "([CP ~ ~ ~ " 
~ <IT, c¥r ~ ~ "$) ~ cpr -g)-;:n 3lICj~Wf) ~ I ~ If ~ q ~ 

~ cpr ~ ~ >lCPR -g)-;:n ~ fcp erg ~ ~ Cf<nX m ~ I ~ 
-qfQ fli.!)TUl cp) ~ xl ~ cfi ~ ~ fi C4> 1'1 3l~ 5 !>l fd ~Id ~ ~ ~ 
3f2:fCTT -;:f}l, ~ ~ f?J ("11'11 ~ I 

"([CP 12.5 X 20 ~ crrcfr ~ If ~-~ 750 m1l ~ 3ffifi ~ Cf2n ~ 

~ ~ m ~ fli.!)TUl -&<m- 'CPX ~ ~ I 

~ fli.!)TUl -qfQ cpT ~ ~, -;:p:lT q ~ ~ "CRill ~ I ~ 3rrU ~ 
fli-wrr If f.19 TT m ~ :-
.~~ 

• ~-w-m 
• "$)c - cznfSr xl "Tffi' 

• q-~ <IT ~ ~ xl "Tffi' 

~P1~~~~~1 -

1. Gl 'm1T ~ ~ ~ 'm1T "dl'C1f6[ cp'T ~ q "([CP .,-r<T ~ cp'T ~ 
, ~ ~ 31c'fTf-~ 2-3 f?JC'1llilc,< "$) ~ If 91'icp,< 3rrUT 'd"'<5 

flic;rr ~ I 

2. ~ cp) ~ q 3p:f ctTc:T ~ 6["'qfCf cfi ~ 5 !>l fc1 ~I C"1 ~ "$) ~ <n 

~ ~. #rl cBT ~ ~ fli.!)TUl If flic;rr ~ I 

~ fli.!)TUl ~ llT?Il -qfc;fr~ cBT ~ "$) -msm q 3llCPR lR f.1'4x ~ ~ I 
fCR ~ 3ffi:m XJCf ~ 12.5 X 20 ~ "$) ~ ~ 750 m1l ~ fli.!)TUl ~ 
3lICj~I!OlCf)dl M ~ I 



~ 1f ~JW1T~ 

~cm~cf>~mJ3fmt~~~~fcp~~~~ 
~ m ~13PR ~ ~ ~ ~ m en ~ ~ Cf)X ~ ~I f1:IR" ~ 
fB.I)lUT ~ ~ I ~ 1ffi) ~ mJ 'tXWf ~ ~ fcp ~ cpll ~ cpll 

2 -wfr ~ ~ ~ wft ~ ftmxl ~ m wm ~ cgt9 ~ -qr;:fi 

~I 

Fc1 c>1ll1ctl ~ cf> ~ it ~ m "ff2.lT ~ it ~ ~ IDcfi ~ I 
13~lgxol cf> ~ 100 ~ q)f ~ 1.2 ~ 4 "Wl1 (fq) mm ~ I ~flfc;t~ mJ ~ 
~ fcp 3Tm1 ~ 6r'~ cf> ~ cpJll it ~ ~ ftR:ffi 'fCfX~ qTQ Cf<nx m 
~l 

~cm~~it~~~3R:TW~~~~I~ 
cf> 3lTtrR 1R mJ l:fTm <rm ~ fcp 1 ~ ~ (fq) tr\il ~ ~ 70-80 5'lR1~ld 

C'fCP ~ -g) \i1ffiT ~ I 

. ~ ~ cpr ~ : ~ q 3l4~&:f) af?IT it ~ it tr\il ~ q)f wm ~ 
cf> cfim ~ ~ 1fr-Cf >l'2ll1 ~ (fq) 3rmT 1lTlI1 <rm ~ I ~ wm m ?Itg 

l?R ~ dlqJOjFf -;:r en ~ cpll mm ~ "ffW -;:r 6r ~ ~ I 22-32 fmll ;fjf?;~\S 

dlqJOjH ~ cf> ~ 3fC-m mm ~ I 

~ ~ ~ ~ "$I ~ a=rmT lR >nTrr Cf)X mJ ~ <rm ~ fcp 
2-3 ~ -gffi" tr\il it 85-90 5'lR1~ld (fq) ~ m ~ ~ I ~ ~ 
~ it 115 a=rmT cpll m \jffifi ~ I 



~ st ~ cp) 10~ 1 ~ cBT Cf~IRlj'i ~ \ill1T ~ ~,I ~ ~ 
20-22 ~ -qr-fr 100!~ <l ~ cf> ~ \j49)Cfd ~ I ~,~ <l ~ 
~ ~ ~ ~ m 'fl"cf>1 

3f6[ ~ ~ <l en-en g:_~f4iIlRct ~ 'crt ~ ~ ~ ~ C{)X ~ ~ I 
~ <rg 'QCj'q)T m '\JITC!' 'fci 100 ~RI~lct ~ ~ ~ Cf)f ~ m I 

, \ 
, 

~ cp) wrcn ~ # onff 6JT;n ~ I 311m ~ ~ Wft ~ \j49)Cfd Ncfi 
~I ~ ~ cf> ~ ~ w l1A1 ~ ~ ~ ~ ~"ct~ ~ ~ cf> 
"fflPll1A1 ~ X0T ~ ~ ~ ~ ~ ~I 

~ Cf)f ~ ~ cf> 4-5 ~ 6fIG ~ m \JfTffi ~ yrr fcp 1 0-15 ~ (9Cfj 

~ 'ffif[ ~J ~ ~ ~-~ 80 ~fd~lct (9Cfj ~ ~ m \JlTct1 ~ I 

\Jl6f -qrEf 1 0-12 ~ cBT m \JIlCfl ~ "ct6f m ~ <l ~ ~ wrcn -eft\:) 51 ~ 
~ ~ -qrtTT ~ ~ ~ ~ "ct2D ftR ~ ~ -qrEf onff m. ~ ~ 
qftti Cf5T >@R~ C{)X ~ ~ ftRffi ~ ~ ~ qfEf m 'fl"cf> I ' 

~ cf> ~ <l ~ w=r<:r l1A1-~ ~ ~ I \Jl6f -efttTT 60-70 ~ Cf)f m \JfTffi 

~ "ct6f ~ ~ £91'$CfJX l1A1 ~ ~ ~ -efttTT ~ "4ftft~ cf> 
~m\JlTct1~1 ~~~~3l~~ ~ ~~I ~ 
~ 1Wfr ~ ~ -efttti ~ ~ <IT (Rl Cf5T ~ xl<T m \JfTffi ~ "ct2D -eftt) ~ 
~ ~ ~ ~ I ~ -efttti cP) \"il'ij ~ ~ ~ ~ \JfTffi ~ "ct6f ~ ~ 
~ 3lfWn m \IfRfr ~ I • 

~-'q;f 'lltR # 3llR ~ ~ ~ m "ct6f ~ tmn ~ ~ -eftt) x-<R~ 
~ ~I ' 

fbqufr : -eftt) q;) cp<fr ~ wrcn lIT?I1 ~ "4'Fl'r onff ~ ~ CflIlfcp ~ ~ 

~ ct""f ~ ~ c>rT ~ ~ 3fR ~ c=rcq l1A1 cf> ~~ ~ ~ ~ aBr 
~ ~ ~ \ifffi ~ ~ qft) en) ~ ~ c=rcq onff fl1c;r "4'Tit ~ I 



~ ~ * 4-5 ~,~ tfi'Cl ~ 2-2 tf'ffi 3IT umfi i d'm 4-5 ~ ~ 
" ' 

tftm 9-1 0 ~ ~ em 51 \JIlffi i 3tR ~ ~ 'ffCl? tfit) ~ 7-11 d'CP ~ 

3IT \JWfr % I 
; 

fc#TI tftt) cpr ('1'11 ~-tfR ~ i I ~ 'Cfim 12-13 ~ ~ 51 \iI'Tffi i ~ 
Cffi 25-30 ~ ~'~ ~ \JIlffi ~ d'mffi ctr ~ 2-5 ~ 'ffCl? 51 \ifICfr 
% I ~ 'Cfi'Cl ~ ~. ctr CJ.f%' ~ ~ xl mcfi % vm 'Cfim 9-1 0 ~ em men 
~ ~ ~ ~ 25-30 ~ 'ffCl? ~ \ilTcfr ~ 3tR ~ ~ ~ ~ f.1cP(>1~ 
'(>1T[ \JWfr ~ <:IT ~ ~ fr ~ ~ ~ cpx ~ ~ I ~flf(;j~ ~ cpT ~ 
~ ~ ~ ~ {fX ~.Q:j11HiRiJ ~ 6fSCl ~ men ~ I 'Cfim ~ 40-50 

~ ~ ~ d'~ (f1l 4-,6 ~.l=l1cT m ~ ~ ~ Clb ,xlqur * c;m::rcp 51 \JIlffi 

~ I ~-~ cpr 1:fTm vm 9:~ C1mrP mm ~ \NT ~ qq1 ~ mcfi ~ 
3tR 'Cfi'Cl 3lffi11 xl ~ \iff ~ ~ d'm \ffi" ~ ctr \iXllCIT 311 q ~\Q cpiJ I -;:ffil 

~~I 

~ q;) 6!G(>111 : ~ ctr I3J1:R ~ 7l1lT ~ fcp 1q\i1liJ 'Cfit) ~ ~ ~ 
i%ffl qft ~ ~ etA TIT ~ ~ \ilTcfr i 3lR Clb ~~ ctr ~ ~ ~ 
~ m ~ xl ~ ~ Cf\QI R\Q\j ctr ~ ~ ~ umfi ~ ~ ~ 'Cfit) em 
~ * ~ ~ \JIlffi ~ ~ \fflctr ~ ~ \ifICfr ~ d'm 'Cfi'Cl ~ ~ GX 

~ iRft i I ~fI~~ <rg ~ ~ fcp ~ 4-6 ~ ~ ,'Cfi'Cl em ~ ~ xl 
~ cmRt ~ ~.Q:j 11 Hi RiJ cpx ~ ~ Cflfcp tftt) ctr ~ em cmRt cffr ~. 
~ ~ xl xlcnr \iff ~ d'~ '\J1l xlqur * ~ ~ M ~, ~ Cf)l1 fcmiT \iff. 

~I 

''CfitT'',# ~: ~ ~ 7l1lT ~ fcp 'Cfi~'~ ~ ~ ~ ~ ~~; 
Clm'\jf6f tftu 4-5 ~ 'qft.'§l.'\jfpl ~.~ ~ t9'I~cpx llr-fr ~ ~ I ~ 
~ ~ CfCfCl <:ffi 't:ZfR m ~ fcp ~ (>1llliJ 1'< 'Cfi'Cl ctr ~ (jq? ~ 

~ tIT ~ cm'ffip ~ ~ ~ ~ 1R ~ \JP1 \ifICfr ~-.~ fcp, 'CfA'r em '1m 
~ CiJ¥ -;:ffil ~ ~ ~ I ~fl f(;j ~ <:ffi 3lft1 311 q ~~ cp mar, ~ fcp ~ ~ 

, , ~ - -

,~-~ ~-~ lR ~ ~ I ~ ~-~ xl ~ ~.~-;:ffil 
~~, ~ ~ ~ em ~ * ~ \=jqgCffi M ~I ' .'.' 



~ : ~ -qIQ em fcpxfl >JCf)"R ctr x'<"llllPi Cf) ~ ctr ~ ~ M 'g- I ~ 

~ cgc;r em -qr'CfT ~ ~ Cf>RUT ~ ~ it ~ ft-e:j ~ Cf) X 01 vftcrruJ -qp) 

\1fffi ~ \il) fcp CWj ~ ~ ~ cnx -qIQ em ~ Cf)"(q I~ 'g- I \ 

t9TlIT : fct <"fIll d1 ~ cf> ~ tfTtrW<'1T it t9T<1T ctr ~ ;fflT ~ % qxftfcp <rg 

~ 3lfWp ~ 1ft ~ cnx ~ 'g- I 

~ : -qItmTBT it ~ ctr ~ it ~-~ ~ tffi:r-~ ~ #r\Jf 
~ m \1fffi ~ ~'<"lf?;j~ <rg ~ 'g- fcp ~-~ tR ~ ctr uwfr ~ I "" ' , 

- < 

~-~: -qfc;fr~ ctr ~ it ~ ~ ~ ~ ~ tR ~ 
C'ffi W1 \JfRft ~ ~ fcp cy;fr em -qIQ ctr ~ acp ;fflT ~ ~ TIm ;:r tI 6cI1 

em 3TTGR->rGR IDffi 'g- I ~'<"lf?;j~ ~ it ~-~ tR ~-~ m 
wn ~ ~ 1:fFfr q ~ ~ cnT ~ m "fICfi 1 

tfitffi4 01 1) ~ 

~-~ ~ ilGr ~ fcp 61 '1 Xi 1<'1 ~ it ~ -qx ~ m cp'[ ~ \9-
. m ~ -<IT ~ 6fR -qrtr c#r 311 Cj ~1I Cf) <'II -;:ffiT mcfi ~ 3tR -q)cc:r em 
tft~ ~ tI ~ ~ ~ ~ ~ % I ~ 3lCR~ it ~ q ~ c#r 
~-~ cpx ~ ~ TI~ tfttr c#r, ~ ~ * ~ cmR) ~ 
~ ~ ~I ~-~ -qrcc:r c#r ultT ~ * ~ ~ it '41 
~ ~ ~ %1 ~~ ~ ~ -qrtr em-qr~ it ~ ~ * 
~W~'gl 



~ II cBlc-~ em ~-~ ~ ~ cp) fl1c;rm ~ I Rl(>1I~\11 ~ If 
~ ~ q "WfT ~ xTrr -;:ffiT l?Rf ~ 3tR -;:or tt ~ ~-cmfQ cpr ~ ~ 
lfm I ~ ~ ~ jCf)fll'1 4§illcf1 ~ ~flf?q~ C{')JiCf)'1I~ICf) ~ Cf)T \34<:j'PI 

~ ~ I ~ ~tfCP ;3l~ wnfT cp) f1px 1fr "fil1(l-"fil1(l "4X ctrc-~ 

fc1il~m ~ qwffl m ~ ~ I , 

ftlqeJ fi1'RUJ CfiT ~ cP J/cpl!ll -& 6Q#1'< 

~ cfi ~~ m qm) ~ -m! ~ ~ ~ ~ fcp ~ ~ 31Cim: ~ 
ri1 ~ W ~ \11) fcp ~ CjI(jICj~OI -q ~ ircR 1m -q ~ lIm ~ 
WI tfGT CfiX ~ ~ ~ <r6 ~ ~ fcp f11~ en) ~ -q ~ ~ ~ 
~ \3lTClR CiR ~ ~ I ~ ~ \If) ~ ~ -g) \R-IcnT ~ W llAT 
~ ~ ~ l{'llffcCf) ~ ~ ~ 5-6 ~ ~ ~ ~ ~ ~ I ~ "CfiTd \3l1 

Wf<l ~ ~ -wr 6CfT Q)l ~ 45 ~ ~ 3lfttcp -g) JlR ~ ~ ~ -g) I 
~ m ~ \3qijlRfi ~ ~ ~ irT ri1 ~ ~ -g) V!"Tir ~ I 

rtfEl qf1 jUJQt17 

tfTccrnr<1T If tfTtl ctr :J)0lcl"dl "4X tlTT'1" m ~ ~ I m tfTtl cpr ~ ~ 

~ tfT'CfT ~ m "4X Cf)Ji\Jllx ~ ~ (l~ ~ (Biomass) 1fr ~ Cfj11 m-r 
~ I ~fl~~ tfTtmTCYfT3l1lf tfTtl ctr :J)°ICl'd1 ~ ~ ~ I ~ :J)0 I Cl'd 1 ~ cf; 

~ ~ xfr ~ ~ ~ ~ ~ ~ tfTtl cf; d'i ctr ~ cf; \mX ~ 
~ ~ I d'i ctr ~ <T\Jl" 6RT 1Tlfr \JlT ~ ~ (~ 18) I \Jf6r R1 (>11 ~ en ~ 
ctr 1lTtl 18-20 ~ ~ ~ "ff'1l 5 ~ <n ~ 51 en 1lTm 'l~ cf; 

~ \349)Ch'1 m-r ~ I 
\ 



tf. Cf)1~Cf) ~ 

fc1C1I~JJ ~ em ~ ~ ~ -gm 1ll ~ fcpm \iff m t I cfA >!"CPR 

ctr ~ ~ fctfu<ff ~ Xi)t1 xl m -q ~ \JfTCft t -

• ~ qJc¥f 

• q;c;r:T ~ 
• >RTg q)c>J11 

fclC1I""1d"'l ~ it fu &RT ttTtTI m ~ ~ ~ ~ t I cFH:qRi¢ 

~ ~ 1:fim ~ ~ ~ "GPiKf( c#t ~ M t ~~ <m ~ 1i) mcfr ~ I 
~ ~ * ~ Pt;df3r(J ClI(JICI{OI ctr ~ ~ ~ fGR:ffi -qJ'CJ em -;:pfi q 

(J14JiI'i ~ ~ ~ I ~ ~a1 ~'tWI" m-V;R, \iI1~, ~ (qCfD1 

3Tj"ff'CfR m-e.rr-=r. cj;x'"1IC1, ~ CI'"1'{:q~ ~'CJT'i" m~, C'1"8l'"1~ ~ 
m~ -q r erl '"1,{:q f?J ¢ >JCJtR iRl -qJ'CJ -&<m- -m ctt ~ fcl CJ') ['tid ctr t I . 

Apply the QCluge here, 
reject plant. that are loa 

,- ,.._ _ I 

.mall --;::::::!:i.l...-.-...---. 



~ ~ 1f q't€t, ~ coT ¢I,c4i1{ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

\3q~Cfd "Will ~ I cpfbl ~ cri ~ ~ xf eft \i'fT#r ~ I ~ ~ cpl1 

xl ClJl1 3 ~ 3iR ~ 20 ~ ~ ~ I 

~ ¢lc¢1{ ~ ~~I;§Cffi <IT ~ ~ B ~ ~ 3l~ ~ 
~R¢ ~ cfi 2000-4000 414"I~Ji x=ri'mrr }rr~ c:frc;r # 2 fi1;:rc ~ ~ 

~ ~ i)cp iRft' ~ I :B '! 1;§CN"l c>l1fl ~ cnWT em ~€t fr ~ B c;rTTRT 

~I ~#~qr;fi~-0r~1 

~ ~ ~ xf cpfbT cfi 3l1CPf{ q)f ll¥T ~ cp1VT -cp) m ~ 
~I ~ ~ q5,~ x~ em ~ q5 fB~ xr ~cy11 ~ ~I 
cpfbT em ~ ~ 2 ~ ~ 'WAT ~ ~ 1-2 3lR5r ffffiX "W I cpfbl 

wmt ~ ~ ~ 3:r~ lffiT 6T ill \ffi 5CT ~ \JfRT ~ 1 ~ cfi 
~ 1WT "4X ~ <IT ~ ~ em 3'fTCRUT WIT -0r ~ ftrx:ffi ~ cR: 
~ mTf xr 1:fA1 em ~ x1cP1 \if[ ~ q ~ ~ ~ 'I 

~ cpfbff B 20-25 ~ ~ ~ q)f A Cf)(>j 1 I ~ m \Jffi1T t Cl~ cpfVr 

~ l=fffi' # ~ WT0 ~ m '\JfRfi ~ 1 ~ ~ '4 20-25 !>Iff1~ld flLf)(>jt11 

~~I 



Q) cq I'! I Cf>al 

Cf1tt1ffiCf5 ~ ~ ~ -q tlltl ~ ~ vn fictldt ~ I ~ ~ilbc;tffi ffrc6 20-25 

~fcl~ld tt M t f$g ~ ~JI(gI/~ q;re~1 em q>c.qJxl cnai ~' ('if~11~1 'Gfn:r I <® tR 

fP"f ll-fPHT 'CR -cpcqm x-crff: t) ~ q 6iG m Gil ffi ~ (~ 19) I em tR ~ fi 4"> ~ d I 

50-60 ~ m \iffi1r ~ I lilC4R q;a1 ~ f!t~er em fi:rJ}lUl tffl5Rr ~ ft1f1fl ~ 
~Cfj~ol -q m I ~tif{;f~ fii-wrT ~ m 1WT ~ ~tr ~ ~ ~ ure-uR tf~ Cf~ ~ 
'JWT tfic 1jffi ('len cf; (f) -q ~ Cffi'ff ~llf)q1I~c LfTm) rID m ~ I 



~ ~ (Grafting) 

fcl &11 ""l cfl ~ ~ ~ 1 \$l jli 1 (fm cpj-c1 "CfT"C11 men % ~ ~ C[t9 ~ 'B'r 
~ ~ 6 \if fcp ~ ~ "$ (fm xfrt) wI ~ ~ 6 I .JITR ~ >J"CPR cf; 

1:j')m em ~ fu ~ ~ fcpm \i1RfT % -crt -q]tL ~ ~ ~ 5Tc) % I ~ 
~ CJ?RlTf ~ :rTf cpr "9:2:1 CfCI? XU 1 m \i1RfT % I ~ Xi fC;t ~ .JITR ~ cpc;p::f ~ 
rp]11 # ~ "\JlTcfl % -crt -cfrt) # tRJ:cp :rr tr %rfr % i' 

, , 
~ fclfQ # Fc1 &11 ""len ~ em ~ ~ # ~ &RT ~ fctm \i1RfT % I \Jf6f 

1:j')tr 4-5 1ltR ctr m "\JlTcfl % Cf6f ~ 4-5 ~ ctr ~ ~ cpfC ~ \i1RfT 

% I ~ cR ~ 1:j')t) em &1R>1C1Ci +WT # 2-2.5 ~ ~ trR ~ ~ ~ ~ 
~ I ~ ~ ftrn 1:j')t) ctr cpc;fl1 ~ tR m ~ ~ 'f%ffi em "ifTCP , _ - a 

~ qc:rc;rr~ Cf5X ~ ~ "C9"m &1 R>lClCi M q~ +WT ~ 3rm'r ~ ~ ~ 
~ \ wm ~ ~ 'W"I ~ ~'4R"$ ftR ~ ~ ~ ~~ ~.~ ~ 
~ em fcl:c;rqc ~ ~ 6 (~ 20-23) I 



~ 20. m m7lT 1l Cfjlltl ~ 
3ilEll '< Cf) lit iii 

ftBr 22. (fj I tr ~ (f) (it.., q;) 

~~ el'<l (;tim g3JT I 

~ 21. if)1e) ~ ijiclli em 3lM1-< 

Cfj(jfB lR ('P I'I"1T I 

~ 23. 'ti If) (WI d II '"lei Cfi 3i Cfj, R d 

Cf) C'fJi I 



~ ~ 10-15 ~ mq "$I ~ cp'T ~ ~ it rgcR ~ m \JlTclT ~ 
om 30 ~ mq ~ mw 5-8 ~ ~ m \JlTcfi ~ I fclwI:c Cf)Wl ~ 35-40 

~ q5I m \JlTdt ~ "ff6r ~~ cpr ftEr;:r CflTC ~ mf%-q I ~ 3-4 lfifA ~ 
lTTm ~ cf> ~ m \JW'i{ ~ I ~ fclRt ~ 60-65 ~ ~Cfl<'ldl fl1<q 

\il\cfi ~ I 

fc1M 1~c1) ~ em ~ ~ >Rl5 fPWT 8R1 ~ ~ fcpm vrr "f1CPffi ~ J mTg 

Cf)W1 ~ ~ cf> ~ -m ~ cfi -(rf(rn 1fu) fl dh'Pf ~ 'll:! ~ I 

1. cg<'$l~ ?:fT fftJ>Qllx fr C'fTrI11T 1.5 frlfr ~, 2.5 frlfr ~ <tr ~ q 

15-17 frlfr ~ ~ ~ >rm ~ ~ c¥f ~ I 

2. ~ mTI?i em ~ ~2fR ~ ~ (18X28 ~), ~ ~ # 
~ it fW.rr \JlR qrc;rr ¥f P1~ ~ 51, ~ xWt-r ~ ~ ~ 
~ I <:ffi cppj ~ c5 ~ q~cll* l{ q){ ~ ~ I 

3 .. 3RT "fl1-fT 311 q ~ll Cj? d I ~ . q cpp:f,'~ fr tfi~ ~ ~ \JfR cfi W1R ~ 

m-dI t I 

~ c5 3h1 (j(f) <) W cpc;r:r >I R'I '<1 q 0 I cfi ~ ~ m "\JfffiI ~ J ~ fl q) <'101 

cnr ~ OTCRR 70 ~ if ~ "ffi'IT ~ 31R <) ~ fr wmT titm c6T 
~an cful ~ GWc'i ~ I . 



~/~ 31cff-~ lff?r ~ ~ cgc;r 'li~ln~Cf) ~ "Cf)T '40 !>lR'l~ld ~ m 
~ ~ I ~ al?I1 "# ~ 5Cf2:~x <tfi1 ¥f~C()CfCl q 'i7"m ~ ~ t. \3Cfd 

I 'qfUfu al?I1 if, RlC"1I~C"1"1 ~, X1lfr \i1lT5 ~ q q<"C"1RlchfR ctr a:r:rcn mT ~ 
3tR ~: \j.l ~~ LR ~ 'i-m 51 ffl t <15 ~ ~ ~ q(YC"1Rm -gR 

ctT 3fflT'ClRUT m wcfr ~ I ~ ~ 3lt-~ al?I1"# 8 ~\~-~ (land 

formation) >f"Cf)""R ~ \ilTC) ~ I <rg ~ ~-~ >fCPlf ~ ~; 
\ 

• ~ ~ (sandy plains) 

• ~ ~ (sandy dunes) 

• fu'C9c11 ~ ~ (shallow sandy soils) 

• q~ ~ ~-q'~. ~'(rocky'and semi-rocky terrain); 

• 'lilfr ~.~ (heavy clayey soilsr 

• arrful ~ (alkaline soils) 
, . I 

• C"1C10~~ ~ d'~ C"1C10~~ iJ!CYf ~ lff?r (saline soils and brakish water 

areas) 

• ~ ~ -m ~ (ravines) 

en. '<=11 JOt 1 rlI \3 ~ I qUI fcl"ftRiT 

~ "# ~ -qT'Cl (seedlings) em fcpxfr lff?r ~ "# WTFr ~ ~ ~ ~, 
3Tj~ q 3fR1ffi ctr 31lq~~Cf)(j I Ncfi ~ I \rcRl crfUTd' ~ ~ ~ ~ B cRf 
~ if ~ -qT'Cl "Cf)T \3~lqol (planting out) qR-, \Nf"Cf)T ~ croR ~ ~um:r 
if fcnm 'mT ~ I \3~lqol (jCf)"'IICf) ~ ~ ~ ~ -wfl ~ ~ m 
WPffi~~m~1 

• ~"# ~ cft'Cl cpr \3~lqol ~ ~ ~ "# q~ Wllq~IIc11 crrn cj) 

~ ~ ~ l=fTb ~ ~ ~ ~ ~ l=fTb ~ ctrm -m 3ffdl:l 
~ ~ ~ fcmTI \IffifT ~ I . 

• mx l=fTb ctT -;ffi-fr if ~ IT<fr -qT~ (~ ~ if "6fltTI ctr ~~ tf>TcIfr 
~ ~ q ~ q 1;$ -m ~ ~ q~ x=r:crrg if CJ')X cfI \YI-At"~) \3 ~1 qUI 

~ \3Cffi" crfitcl ~ ~ CJ5C\ ~ ~ ~ ~ ~ ~ ~ 3ffdl:l 
~ (lCf) (crrn ?Itg ~ -gR cpr .~) ~ xnr ~ ~ 51 ~ ~ I 

• LJt1t~ cA ~ em, fGr.:pf ~ B 1m ~ ~ ~, lj~lqol ~ ~ 
fcpxfr ~ trR ~ ~ ~ CfJTC ~ ~ I 11R -qT'Cl cP) ~ ~ 
\n) ~ 3lR i=r ~ ~ ¥f ~ x=rr~ x=rrcr'ClFfr ~ ~ i=r ~ 
f.1Cf)IC"1'""11 ~ I (~ 24) 



~ ~ ~-~ al?IT -q ft~-~ ~ -q ern qJf ~ 3ffim ~: 
200-350 r1c1"jJ-j'lc'{ q 400-800 r1c114k'{ cf> tr-q ~ I ~ \3"m ~ cf> 
3Mf-~ ~ ~ LR ~-~ ern qJf ~ ~ 800 r1c114k'{ ~ 

~ ~ I ~ x-rfi xfl -q ~ cnfifcp ern qJf 90 l'I Rl ~ 10 +1Jl1, l1tzT \Jff ~ 
l1tzT fft 0 ~ "! cf>, ~ ~ ircn ~ I ~ ~ I ~ dI ~ CB1 \3Cffi cn=crm aWr -q cYf11R cf> 
~ ~ ~ ~ q5I 3lICl~~CfJol ~ M I 

1. ftrn x~ LR 13~'lqol ~ :m, wrn-:2Tl1 cffiT "I31it ~ Sll~lll (5F!qoClI( 

~ 3fR ~ LR ~ ~ C1C'fTti, ~ w=m ~ cnT CfJlcCfJ"!, "{-Q:fR 

cnT "flTCP ~ ~'I ' 

2. o('q~illo 50x50x50 ilPcli"lc'{ 31fCPR cf> ~ -&rc:- ~ I , , ' 

~ : \3Cffi cn=crm m \Jff cf> "l'I"~_ ~-~ (~WiICl~IIc1"1 ern ~~) 
~51~~1 

3. ~ al?IT -q, ~ crrJ1tcp "CftTI qJf 3tRrc1 350 r1c11li"lc'{ "fl" cpl1 '51, \Yl 

xfl LR ~ cf> "'CfR1 3lR 1 ~ CllRl q5l ~ ~ ~ ~, "fIl"fcp , , 

13 ~1 rq 0 lfTtT CB1 ern qJf ~ IJfC'l" ~ ~ I 

4. l3~lqol lil'i'1'i q5I "l'I"2:P1 WiICl~IIc11 "CftTI (~ mx -q 20 r1c1llilc,< "fl" ~) 
cf> ~ ~ ~ ~ ~ \JfRf ~I 

5. ~ -ij 13 ~l rq 0 lfTtT c;rWr cf> ~, ~ cnT ~ ~ f."rcPc;fr ~ 

cf> Tl:-~ "fl" ~ ~ IDC1 ~ 4-5 fcPc;fr ~ q5I ~ q ?:lft 
~~ 51 m 50 "ffi11 -;:fTq q5I ~ f11c;n ~ ~ I 

\ 

6. ~ i-t 8f.'lr=CfJ:r=J(>7"::I1CfJ:=7T,< lfTtT (seedlings) q5I ~ CB1 ~ cf> W2:T "fflCT'tllrfl~4Cfj 

m~ "fl" qCfj'$CfJ"!, wl-~ ~ (~ ~ ~ q5I ~ 3W X1T2:T -ij ~ 

rn 51 m -;:fTq q5I ~ ~ \3JLR cn=crm l cnT r1 ('11 CfJ '( ~ 3TI'ClT <RT 

~) -ij ~I 

7. o('q$!illtt ~ CB1 \3Cffi crfURr I3QillRo ~ ~ ~ ~ xf ~, ~ 3lR 
"fl", ~ ~ ~ Cllfcn ~ lfTtT ~ ~-+llid ~ 51 "\Jfl"<T I 

ftr?r 25 -q ~ ~ xf l3~lqol ~ 'PlT ~ I 

re cq oft : ~ 13 ~ 'I q 0 I q5l m ~ mel ~ <IT CJl5It cf> ~ ~ FcPm "\Jfl"<T en 
~ q5I ~ 311 CI ~~ Cf) 01 -;:ffii ~ I ?:lft ~ m ern fIT;l cf> -qcp <TI cIT ~ ~ 
fcn<rr \IfTffi ~ I (~ fcp ~'ClT ircn ~), ~ ft~ -q l3~lrqo lfTtT cnT ~ ~ cIT 
~ qAT xf ~ ~ I ~ CJl5It?Ftg -q 10-15 ~ cf> ~ -q flililr;q 

ern ~ ~, en ~ q5I ~ 311C1~~CfJol -;:ffii ~ ~ I -gT, ~ cIT WiICl~IIc11 
CJl5It cPt ~ cf> l1tzT 20 ~ ~ ~ qJf ~ 51 "\Jfl"<T, m ~ "XafCP ~ 
ctT 311C1~~CfjCiI M ~ I ~ ft~ -ij 2-3 ~ "CrA1 IDC1lfTtT (seedling) ~ 



Cut bottom from pot 

,(",'em. 
A 

Cut pot lenglhwl~e 

PlantIng pit, placing subsoil on top 

J, 
Half filled pit 

+ 
Plant seedling's, backfIll the pit 

--, 
Rernove air pockels pock soli 

Make slight depression 

, . , , 
l ...... ' 



ll.~~ 

~ ~ "# ~ 1 c;rmr 13 ~ crri fct;+:fi em a)?r, \n) fcp 2ffi" ~~ 

"* ~ xl \JJRT \ifffiT t fclnA ~ cfi ~ iTm xl ftRT ~ I ~ xfllf 
~ tIm ctr ~ (intensity) 1ft ~....:.~ m ctr ~ I iI& ~ ctr '{i,<:q~I~ 

~ cfi ~, ~: q ~'ql~\,CfC "# 1ft ~ "\iffCfr ~ I -tr *;11 II l"I H -trn ~ 
"$ ~,'~ ~ !'lPflori "$ ~ x~ cB ~ <t1frx ~ ~ ~ ~ I 

itm ~:{)cp,<ol q Cl11cp,<ol cfi,,~ FclC'lllldl ~ ~ l"It:(Cl~O~ q ~-wncTt 
~ ~ I i'r6Il Cl1"1 cP'<01 cfi ~ ~ ~ WPR ctr dCP'1"lcp cpp:r "# ~ \1fTCfi ~ I 
~ dCP'1"lcp cfi ~ WF-f m:ol (steps) 6 I 
1. ~ ~ mf' ~fclcn fclul (Biotic Interference) xl x-an: -trn ctr ~3lT cfi 
mx1 3lR xl ~ mit cp):~ "$ mt-uR-~ cfi ~ C'l~lIcp,< ~ ~ 
~ ~ fct5:f cp) Cf)11 ~ _Zff~· ~. ~ xl ~ em ftcihil"l \141<l" ~ I ~ 

cfi ~ 1.5 +ftcx ~ q en ~ cfi ~ ctT ~ 10 M~ ~I ~ 

cm1 ctr ~"# ~ qfckilll N;fi ~ q ~ ~ 1.4lfrcx m I ~ ~ 
qft ~~ -qfcffi \JflfR xl 35 ~r;clilc,< \3M'r N;fi ~, ~ tifcffi ~~ tifcffi 
~ 45 ~Pclilc,< ~ m ~ ~ ~ ~ -qfcffi ~ 60 ~r;cli"lc,< ~ l?r I 
~ om ctr ~-~ ~ 1!5l"tfiC'l1 ~ t ~ ~ em ~ ~ -:qc;r lfrcx 
(running meter) wr+flT 120 ~ 3ITdl t' I 

q) e'I &l om qft ~ Q5T Fcl ct> &4 

~ om ctr ~-~ cfi fctcPc;q cfi ~ "#. ftrft" ~ ~ "#. Cl'11cp,<ol 

cw.=rr t ~ ~ PI ~ 1 '< 1 '11 ffiCR 1ff1Cl" q ~'t:R cfi G'f6f ~ \3\9' 'Tffi 
~'51 t1m ctr ~ fcit;r xl x-an em ~ Cl11CP'<OI ~ cnrm cfi 
~ ~ xl wr+flT 5-6lftR ~ xl ~ ~ q){ ~ ~I 

2. ~~-~ ~ qft ~: ~ ~ ctr x-~ 13~£)qul \9" ~ 
~ 3lICl~;qCf> ~ I ~ ~ ctr ~ ~ fq-m cfi Fclq:{)d x-~ fclRn" 
vmn ~ I ~ ~-~ cB crri RlOXllft cB Wlf "#, i1m ctr ~lQ;Q'j "# 2-2 

~ cfi ~ "#, ~ ~ ctr ~ q "ffi>J "# 5-5 ~ ctr ~ "# x-~ 
CfR'lT ~I 



',.~ ~ ,. ~ 
-::r1q I"'TT~::-n,,< I tU q ~ c ~ I cpr HJqI-::!:Cf)=-=c;q"l'T 

~e+r-~~ ~ en) t'r<it "if ~ m cf> ~ ~ ~ -q ~ ~ ~ 
~ ~ ~ -a:x -mT !'l(I1IR1<l1. ~, ~,~ (3mP) 3fR 3Rl ~ -q <f6T 
3lR ~ ~ ~ crrr-g cf> ~ ~, ~ ~; <Jan ~ ~ q ~; ~ 
cf> 31cffll'{, ~ cp) ~ -q ~ '\ilT(jl ~ I ~ ~ -mT ~e+r crrg x'r~ ~ ~ , -
-mT ~ ~ ~ mxT m-;i ~ 1fCiT cfi 'CfiCTCi en) cpl1 ,m -q ~ ~ 5TIfr 'g I ,. 

3. \j~14ol (Planting out) : >r~ Wilq~llcl) Cf1'fl cfi \34;ZH1. R1(l1I(1d~ ~ qf"r 

tft'tr cpr ~ xf m=r 'X-QWf cP) 4Rqt5'i CfR, \Jl'6T \3"'iCP1 \j~14ol ~ ~ I 

~,cP) \j~l~ol m_cB ~ ClcP ~ ~ xf, ~ cpx ~ I ~ -trm -B' 
40x40x40 ,<~Pe41c'l( ~ * ~ ~2TI \jqgCfd ~ ~ ~ ~ ~ 
~ 3ffi-lT'i" ~ I ~ xf'+fq 51 m ~ cfi ~ xf ~ ~ -B >rfcr, ~ 2-3 

FcP<:11£llii ~ cffr ~ Pic;rr ~ I ~ tim if ~ \3~lqol cB ~ 6t ~ 
~ 3Am ~ 6CTT cB "Cp"RUT ~ fl1c:it xf crrcrn 1R ~ ~ I ' 

"9. f9gcl) ~illcl) ~ 

~ cfi ~ ~ ~-~ ef?rT * ~ 1fTll1 -B ~, ~-QWf -B ~ ftrc;rr q 

~ 31lflQI'<"! cfi 'X-QWf, j'JHICi ~ if ~ 'X-QWf, 3tR iit5I;ZI~ TIm 3lT~ cfi 

~ ef?rT cfi ~ ~ -B fUv <:1"1 ~ ~ ~ \iffift ~ I \Jl'6T ~ >fCPR qf"r 

~ ~ '\J'fTCfi ~ \Ff 'XfllR ~ qf"r ~ flliil'""llCi: 20 xf 40 ,<~PeJOOj~c;Z cfi 

GfI-q mcfi ~ I 3m: ~ -B ~ tft'tr cf; \3~lQol cfi ~ 60 x 60 x 60 ,<~PC'A'lc'l( 

cfi~~~1 

UTR ~~ ~ mel: 

• ~ \3~lQol cfi ~ ~ ~ ~ cfi ~ ~ if ~ ~"f(R <rr ~ 
(calcareous layer) 51, m ~ ~ m 'f[fff(l1' (crowbar) xf ~ ~ 
~I ~ .. 

. 
. • ~ ~ ~1 qUI cpr 'X-Q.Wf ~ -af?ft -B 51 (350 f?i <:11 JOOj'k,,< xf Cf511 Cf1'fl em aT?r) 

m \3 ~1 qUI, %g CP:rrx ~ * "ElT"<1 3TR ~ l:ftc:x m cpr. ~ ~ 
~ I ~ \3 ~'I ~ Ci Li'Ttr cP) ~ Cf1'fl cpr \Jf(l1" ~&:f m-rrr I 

• ~ ~ m "ClTc'fi t m ~ ~ if \Jf(l1" ~ cfi \3'Gl(l ~ ~, 
fi ~ cpr q)C]Cf q \Jf(l1" cpr ~ ~ \Iff ~ I ~ ~ Gc>fR crrc>lT 
~ -B ~ "<i~-'Xfl (micro sites) cf; ~ cP) >rT21f?icnCiI ~ ~ 

~ \Jl'6T ~ ~ \Iff ~ I ~ Xj~-'Xfl cpr ~ cR \Jl'6T ~ qf"r 

~ ~ 51 I ~ qw 'iFa PtCi 'X-QWf xf ~ cP) 1-2 l:ftc:x 3WT 
<rr tftU j\3?4'X <rr ~ ~ lR ~ "<i~ 'X-Q.lT'i' f1ic;r ~ ~, \Jl'6T \3 ~1 qUI 



-gg ~ ~ R1~JiI'i Neff ~ I ~flfc;t~ ~ c#r ft~ em l3~lqol ctr 
~ 6Rffi 'fl'll1l ~a+rill q "*flx(1Ili\4¢ 31ClC'11¢'1 CfR""'1l ~ I ~ 

mcfrn"'1"~~51. ill~*"ilTXT3ffi~ iF~I¢lx (Half 

moon shaped) ~-~ ~ (basin) ~ ~ I ~ \3~lqol cpr 

m cfm m ~ t ill ~ R~ If 'tlm~lx (staggered) R1'""<llfl 1{ 

-Bq; q ~ (ridge and furrow) ~ em 3N'1l "Cp"X \3~'lqol CfR"'1l ~ I 
~ ~ If 13~1 qUI mw "'1Tc>fr If fcRrt umn ~ c=rrt% ~ qftl em ~ 
crcn em ~ f?rc;r ~ I 

\S. -q~ ~ ar.£f-~ ~ 

~ x~ 1R ~ ~ ~-~ af?IT If q~ ~ 3Mf-q~ ~ c#r ~ 
~ \JffdT ~ I ~ 'i-'BJTI1 If R1~.~¢'! ~ ctr q~I~~l \JfT fcp ~R£lIOII ~ * ~ ~ ~ f.i¢C'lc0. ~ ~-QfR em qyx ~ ~ ~\J1xl(j Xf\i'lT * 
\rofr 'BJTI1 "(jq) ~ t fcluTR -qcffi ~3l1 (lfUl ~) ~ fl(1~i'$1 -qcffi 

~3IT (Ji$I'!ICS:) * af?IT If \IfTf5-u=r-rg Tf~ ~ 3fcff-Tf~ ~ TfTt 
\Jfffii ~ I ~ ~ cB't ~ 3li~ ~ 3tR ClHlcCf)1 Xf\i'lT 1{ ttR:-ttR: aBIT 1{ 

~-\3tR ~ st 1fT TfTt \Jfffii ~ I ~ ~ If Tf~ ~ 3Mf-Tf~ 
~ ill ~ ~ 'i-lfrllf ~ \il"TCfr ~ I 

~ If ~ R1C1I£ld"l ~ ctr lJ'Ttl em ~ ~ If l3~lqol * ~ cgt9 

~. \3ljlfCl" q 3l'Rlffi cB't 311 Cl ~£l Cf) (j 1 Neff ~ I ~ m cB't ~ If >f2fJ1 

3lICl~£lCf)(j1 Ncfr ~ fcp ~ ~a+l-'BJTI1 (Micro-sites) em 't!<A. "Gffif cgu ~rca 

~Cf)8J(j st 51 I (j~~ill(1, tT Cl1"1 Cf)'!01 ctr ~ em ¢14mJi 6RT£lT \JWff ~ I 

Cl1~Cf),!ol ~ ~ ~ If 60 x 60 x 60 flPcli"lc'! * ~ 'tl£lf.i(j ~a=::r-'BJTI1 1{ 

~ 31fd Ji~~LLO) m ~ I l3~lqol cB't ~ ~ ~. ~ ~ 1{ 

l3~lqol ~ ~ WWf t ftrfl" 1fT m-g c#r m l3~lqol crrcfr ~ If t ~ 
3ffi-TfR 15 flPcli~c'! ~ -Bq; 6A"AT~. ~ ~ st lJ'Ttl em ern em 
\JR>f ~ l1T?Illf q ~ ~ -wm C'fCP ~ iT ~ I ~ -Bq; ~ * ~ 
\Nfl x-QfR xl Tf""~ q ~ ~ Cf) 81(1 ctr "\J1TCfr ~ I 

( 

~ ~ c#t ~ If. ~ * ~ c6 ~ \31m1 };fCf)"R c#t ¥T c#t 
3lICl~£lq?(11 Ncfr ~ I (~ lfrl ffi q ~ lfrl ~ ~) I 3ffi: ~ m ctr ~ 
em ~.fl ~ WcR ~ ~ tT "Cp"X ~ ~ I flIJiI'""<l(j: ~ ~ "$I ~ 

em \)mm=f ~ f1cnc ~ ~ ~ f¢m \ilRff ~ I ~ * ~ * ~ 
~tfi ~ ill w ID-;:fr ~ \JfT ~ em ~ ~ ~ 51 q \3Xl ~ ~ 
;mtfi 3l1£llfd(1 3rmI ~ f?lC'l11~ ~ I ~ ~ ~ c6 ~ ~ ~ 
If md ll¥T 4-5 ~ ~ "$I ~ ~ "Cp"X ~ ~ I ~ q JF(:T ~ 
\Rfr ~ ~ ~ ~ fcp ~ ~ If \3~lqol c6 ~ ~ \Jfffi ~ I 



\iWI~~ftl1 ~-~ el?IT cf> ~ mrIT II rq~l~cn,< 3TI~ ~, lfClf ~, "\iTR 

~ ~ Ii 61 '< I ~ "'<T\iXl cf> ~ mrIT II 'fflfr ~ ~ ~ \JfRft t ftr;:rl \JR>f 

Prcnlfn (drainage) cCr ~ t I ~ WPR cCr ~3TI II 1.5' it 2.0 ~ ~ 
II ~ ~ cffi:r ~ cCr ~ ~ urrcfr t, ftnl filii I~ d: ~ -qr;f cf> ~ it 
~ \JlTdl t I 

\ 

rq(Ytll1\1~ ~ cCr -qftl cpr ~ ~ II \i~lqol ~~, "qllPrd ~ II ~~; 
l>Ill1lfT,cf> ~ \JIl fcp "Cf)11 it "Cf)11 3 ~ ~ -g), ~ -qr;f cf; 3lQCl1lcn..., cf; , 

~ ~ ~ ~ llR 1.5 1frcx cCr ~ ~ ~ m m ~ &m ~ 

~ ~ (auger) it ~ ~ cpr CBl<f ~ ~, ctTfcn ~ llR ~ ~ 
(~25)1 ~~llR 1.5 ~iT~~~~51m, ~&m 

f1"q I r& d ~ cf> ~ \i q III ~ I cf> lJ) C1'{"G '()4 ~ cCr ~ cCr ~ Cf)fi Cf) '< cffi:r 
m ~ I ~ WPR cf; ~ If -qftl cCr ~ cpr ~ WPR, it ~ "'1lft 51 
"4"ffiT I ~ ft~ II ~ f1"q I r&d ~ ~ ctr \i t:t III fTl d I "'1lft ~ I 3ffi: ~ 

~ ~ m ~ q ~"4"R ~ cf; ~ fl'~'~ ~ it -w=r &m , . 

(manual methods) it ~ ~ ~ t I ~ ~ II ~ "4"R cp) ~ cf; ~ 

it ~ \JlTdl ~ I 

~ cCr ~ q ~ 50 x50 ~Pc~~cx ~ ~ 90 ~Pc~~c,< 51 I <TIff 
~ ~ cf> ~ cf> ~ ~ m cCr lfGT'31ll1lffld ~ M t ~ fcp 

'fflfr ~ lfGT ~ ~ cf> ~ 3llQ~l1cn M t I \i~lqol cCr fctftl ~c>tg(q 

~ ~ II \i~lqol cf> m t I <TIff 1ft ~ II ~ cf> ~ \iqll'I~lll 
c;fi ~ ~ ~ II 2-3 fcpC'11~11i ~ ~ ~ ctr ~ f?i(YtI"1"1 3lf(r 

~Mtl 



~ 'tf"iIlR:td ~i81ij) iI'<"f1 (Auger) 

~ filfit:f ~4JI~ em ~ t1i1I~d ~;~Cfj :wn f4CYfr~<fl ~ ~ thfl C'flll~ "$ ~ 

ll\¢ ~ ~ FclChffid h 1Tm ~ (ft.r;{ 26) I ~ ~ fbt9cll ~d1C'fl ~31T, ~ 

~q)~ "'!GT31l, efl~lI ~ m Fch:#l 3Rf gCfjI'( qft ~ 1l vrnT ~ ~ ~ ~ 
qjq;~ tTA m, ~ ll\¢ &1G~ ct; ~ ~ \jq~~4~ ~ I ~ ~ em C2ffil 15 

~Pc:q)c~ ~ 3fR (ffl130 :flPe~c,< ~ JI\gdl fiAT fclRfr Cf)~'1I~ ~ (g)G~ -q "fl&1lJ 
\ 

~ I ~ ~qli111 ~ ~ 1fQ' .1'5~1 em Clfffi ~ 20 -APe4)c~ IDol ~ I 
\ 

~ 26, Fatwlilldl ~ q 3R ~\JIIRtm ctfr th~ q;l 8HTfllt ~ 3Flr c6Cfj~ 

"Q"A ~ ~ it ~PH~ ~ 1J\.¢ ~Jitul cfi ~ fclCfjffld ~ ti:qlf&d 

lli8lCfi q~JiI (auger) I 



~ cf) ~-~ ~"If, Fcl'~4Cf)x \3m~~ ~"If crl x~"If, 3TR <Trn 
~ <fTn ~ * W~-W~ ~ ~ l{Ul \J\R ~ "If amT<l' "'rGl crrc;fr ~ 
~ \iITcfr '~ I' ~c1{~d~ .~ ~ ~ if I'lIcpfdCf) ~ ~ ~-~ (weedy 

thickets) cf) XJq"lf q(;c;j~d m w ~ I ~ ~ -fr'wn1z ~ ~ ~ cf) 

l{'ijre~','1 ~ Cf>l1 ~ I ~~' ctT amT<l ~.~ ~"If ~C'lI~d~ ~'cnT' 
qlfUIRr~Cf) XJq'"If ~ ctT'~ ~ 51 '\ ' 

~ m ~ ~ if <fr ~ 'ClR ~m ~ lli5xl~\Ql '"If LfT<lT \JfRIT t I ~ 
~ ¥nt \jj) \J\R ~ if <Pn ~ ClT"R ~ cf) 3ffi1-qffi ~ ~ ~, crgT 
~,-qA ~ ~ ~ cp1l ~I ~ -qA"Cf)) ~ ~ cf) ~~' 
m ~ ~ fi-qIRld ~ ~, ~ m ctT ~ if ~ ~ \jq\Q'llli ~ I 
~ ~ cf) ~ ~ PlCf)I<'1~ ~ if, >lid ~ 3 Fch01'HII~ ~ 3TR 8 

FchC'11l'l1~ ~ ctT ~ fl1c;rRT ~ ~ ~ ~ cf) ~ ~ ~ if 
'C'1FfT ~ I tTr£f Cf>T ~ q ~ Cf>T ~, ~ ~ if ~' q ~ 
cCI >ffinm cf) 'W1A ~ I 

~ tii:4lf&a ~ ~ (auger) ~ ~ ~ 11\¢ .,:r Rl<'1Il4ef1 ~ 
~ ~ ~ (survival) CJ~ ~ . 

~ ~ C'lqOldl ~£fR m-Q1R, Cf)X'1JC'I it ~ 'TIR 3f~ cf) ~ 
<:rg -qpn <mT fcp Rl C'li ~ d~ ~ ctT tTr£f \ill ~ xi -q I Rt d <rtf5r.p ~ -fr 
~ ~ \j~lR1d ctT TIt 3tR ~ cf) ~ it ~ it ~ ~ 
crrc;fr ~ "If ~ CJ:m ~ ctT ~ Cf5T ~ "CfR ~ -rrm, m 
-qf£f ctT ~ GX, C[f%" q ~ 1fR it '3 c4! 'GH~ '4 ~ ~ TIt I 

\if. (>1 q u~ ~ ~ ~ (>1 q o~ ~ \if(>1" ~ ~ af.?r 

1fRCJ cf) ~ ~ ~-~ ~ it C'lqOldl ~ ~ xr wnfcKl ~ cpr ~ 
~ ~ t I \jC;Ii5x OIl2l, ~ ~ CfiT aBr \ill 45652 crt FchMl41c:x "If ~ 
t C'lqOfl~ t I ~ m ~-Q1R, Rl~'14Cf)x ~ ~-l21R "If ~ ~ 
Cf5T aBr ~ ~ if ~ ~ I ~ >msTX ~, ~$I'{I~ JtR 3ft~ ~ cf) 

~-~ ~ it ~ C'lqOfl~ ~3lT ctT ~ ~ xflit cmca tim ~ ~ 
C'lqOldl ctT m' xl. ~ ~ it RlC'lI'4d"l ~ cf) ~ ~ q(Y&1Rld ~ 

cm5T ~ ~ \JfT ~ ~I 



~ WPR ~ af?IT ~ -ctTtr \3 ~1 q a I $T d if).-11 if) ~ WPR" $T ~ I <::ffi~ d if) .. i1 if) 3l6f 

"ffCP qfUh=r ~ ~ ~ xi ,,(tl '11 WPRl ~ ~ \3 ~1 q a I ('jCj');of) col ~ f4 C'ig C'I 

fB"l ~ I <:rID \3~lqol ~ ~ ~ ~ (~em \((j')~d CR" ~ <R~) ~ 
fcm:rT \JlTffi ~ I ~ $T ~ 00 ~ 1 1frcx ID-;fr ~ 3iR ~ lR <::ffi WP1'T 

75 ~Pc4k,,< m I ~ \3~'lqol ~ ~ il""lPld ~ ~m ill tfChJ~ ~ lR 

0fcx mxT cIT m cfA '!fR (fCfr (disc) ~ ~ ~ q ~ ~ tr ~ 
cpr ~ ~ ~ (~ 27) I <::ffi "ffRT m ~ tr -wi" WUl ~ I 

/ 

T 
1m 

J 

~ 27. C'lCJof)~ ~ ~ C'lCJof)~ ~ qffi al?rT II FcI<."'II~(11 ~ ~ \i~lqo( 
~ 3HCJ~~Cf) ~ em mr-~ I 

, I 

~ ~ ~ ~ ~ ~ ~,~~"lR 45x45 x45 ~~Pclilc,,< 3m ~ 

~ ~ AA ~I ~ ~ ~ ~ WP1'T llUl ~ ~ ~I ~ ~ 
f,iCfJcl) ¥T ~ m:d ~ 2 FchC'l'IWli ~ q 4 FchC'll~Pi ~ $T ~ ~ 

CR" ~ ~ I ~ Piwrr em -ctTtr \3~'lrqd ~ x=r=n:r ~ ~ ~ ~ 
\3qll'PI ~ ~ ~ I \3~'lqol ~ ~ ~ WW<n cfrcp \Nfr ~ $T ~ ~ 

fcp ~ ~ cfi ~aT ~ ~ qfUh=r FcPm \JfT ~ ~ I 

~ ~ of): rTrR $T ~ ~ ~ FcPx=r l1T?rT ~ ~ C'li '11 t ~ frrtrfxur ~ ~ 
fcm:r;:fi C'lqOldl FcltPil"1 ~, ~ lR ~ CJ?""<CTI ~ I ~ C'lqoldl ~ t ill 
~ ~ rTrR qft ~ $T liT?fT ~ crfUffi l1T?rT ~ ~ ~ m-.rr I \j<'f 

~ "4X \Jl5T C'lqOldl ~ a"llxl""ldl ~ m, ~ ~ ~ ~ ~ ~ 
~ 31nnfcl<=r ~ "illi5c; I 



• -qM ctr ~ ~ ~ ~ 1fT C'lCluft~ \iiC'I" CPT Gq~)~1 ~ ~ ~ I 

~ lfitT em ~-"WCP ~ cCr 311 q~~CfH'I1 6Rft ~, aT ~ ~ -q-r;fi 

CPT tt \iq~l~1 ~ ~ I ' 

• ~ \i~lqui ct> ~ 'iI~PlC1 ~ tR ~ ~ C'lCluflll ~ ~ m, 
'C1) ~ ~ ~ ct> ~, ~ ~ ~ Acrcll ~ cp) ~ \iq~)~1 
~ "l ~ I ~ ~ ~ ~ ~ ~ em ~ ~ 3i1~1R!C1 "CfR ~ 
~ 9)"1'<+1"{ul ~ \iq~'I~1 -q <>IFIT ~ I 

~. Cfj~'<1 m ~ W4 
~ ~ ~ ~~, ~ q ~-~ ~ cf; m '<1 x 1'-1'"1 1 ~ ~ I 
<:fb '{1 jli 1 'XI C1: ~-~ "1lf(q~l 'li'l"IT (gullies) cf; m If ~ ~ ~-'<1xiF1I~ 
~ I ~ ~ 1i11'T ~ ~ ct> '{1lil'1l~x ~ ~ ~ ~-'BrT If Fcl'h'lIRC1 ffi 
~, 3Rllf fcRfT ~ c#r -.,cfr ufr fcp ~ >fCI?"N c#r ~ i-l 6fSO, -.fm ~ xtr 
m, un ~ ~ I {ffi ~ ~ \Jl(>f xl ~-m ctr ~ ctr qRfUlfd ~ I ~ 

>!CPR cf; ~-aRUT i-l, ~ "\im ~ If (~ ~ xl ~ ~ ~ 1Wl1lf) 
~ 12 ~ ~~tl'< ~ W1TfcKr ~ I <l1f1T ~ i-l (17fr ~ ~ ~ 
w:nfcrd" 'BrT cf; 32 Sl fd ~I C1 'BrT If ~ q m=mr ~ ~ ~ aBIT If ~ m ctr 

. -
~, <gC1' ~ ~ cpr 19 Slfd~lC1 ~ I <PJ'11 q ~"'1<fr ctr ~ ~ 
~ ~ 3RCffil 10 FcnC114k;x xl 'BI ~ ~ ctr ~ ~ ~, 
FcH"{'JIRC1 ~ I ~-~ {ffi ~ ~ ~. \ifR'tT ~, -mff qft ClIC1fClx uftli ~~ 
~ ~ If ~-~ ~ q ~ ~, ~ ~ WPR ctr ~ If m 
L(>Iie~H t en erg ~ ~C'lflldl ~ I "'1Cft ctr ~ lR 1ft ~ ~ ctr ~ 
~ ~~, 3ffi:.~ .,-cfr cf> Xil2l fl ~ ~, '{1!5111¢ ~ cf> Xil2l 

~~~xl3lfWp~~~I~~cpf~cf;~ 
f.19 >fCI?"N Cl ~ ff Cf) x u f fcpm "ll<IT ~:-

. • q)l1 ~ 3l2lCIT R99 (>1"1 - 2 ~ xl Cf)11 ~ I 

• ~ m - 2.xl 6 ~ c~ ~ If ~ I 

• ~'- 6 ~~ 3lfWp ~I 

~ ~ If '2G1 ~: ~ M ~ q ~ "Tit If ~ cfrfc (loam) 

~ t I FclcYI I 1l<:\"'1 ~ em ~ ~ If ~ cf; WFJ ~ ~:-

• ~ cpc]CJ em .~ 
• ~~ *3fR~>R-fRcnT ~ 
• ~ ~rfli cpf Xj'tff'<" 



~ ~ c#r ~ -ij ~ ~ ~ ~ ~ (gullies) cf> ~ M (bottom) ~ 
~ ~ ~ (Top) WP. \rfft WR -ij wR crrc;tT CJ'i'ftlRl. Fcl~lI'jCfJ"I! ~ ~ 
(brush wood) ~ 3fiUlRct Cf)"X, ~ Cf)"X ~ ~ I {ffi "CfJ"T"<f "CJ"I'lf ~ ~ ~ ~ (~ 

cf> • ~ m ~ cf> >f~ '~) ~ m "\JfFfl ~ I -qTtl ~ ~ ~ 
~, m-~ q 3Rl ~ ~ \>l\J1IR1ll'j cf> !>lttg~ct arm (s~rout) cpr ~ ~ 
cf> m q \j-=eq ~3lT tR ffl ~ ~ ~ I ~ WPR cf> ~ J11T -qT~, crtn ~ 
-ij ¥T cf> "CPCTCf "CfJl x)qR -ij 3lfc1 ~ IDTI ~ I / 

CPItd);q $I1~lll c5 ~ (gully) ~ 
~ ~ (brush wood) $ 3l<R1'Cl ~ -ij \iR1' mer ~ ~ cpl' Cf)ll" C"fR" 

~ .g q \iR1' ~ "¥T cpl ~ em cpflf 'lfl cpffl ~ I ~ WJiR $ U 3l<R1'Cl ~ 
~ ~ ~ (fq) ~ Wl1' -ij WTT"C!" \iffi) .g fcp ~ q;>q em OOT ~ ~ c(J

~ ~ $ fJl"l11h'1"<1 ~ ~ I £Ptf ~ ~ ~ 25 fiPc4k;'(, ~~m. }l,2fT .~ 

~ ~ -ij 50 fiPcIi"'c\1 q 00 qx 200 filkAlc"<1 $l1?r 1 "lf6':GFIT.:.~:::18,~~~: 
em m cmur (slope angle) ~ I <m WTM fcmn \JlT1T. ~"~ f:$,t,,~~:::lt 

, ~ \iffi mcr ~ ~ $ x-Mal 90 ~ $ Cfilur 1R m I ~ i~irwtWii~)~:9 
I ~ ~ ~ -., ~. \iffi ~ ~ 'ltd" cpl ~ 'CfR<TI ~'I ~ ~iii4'~'lj't4)'~~~' 
~ 1lTiml cgt9 ~ ~ \iffi) ~ q cgt9 ~ nlt1cgcl ~ m ~ ~:"'ifr:=B~',~:~:~'~' 
~ $ ~ \ill "¥T ~ m \Jffifi ~ Cffi ~ mm ~ ~ ~'Bq!~ii ~ i ", < 

~ fr 317ffi1 q fftd~"I! If['g -ij liHfi'i $li\J11"1! ~ t FclC'lI'Qcf' ~ cbI ~ -ij 
~ qm ci>l \i~,qol m cf> ~ ~HI<f1Rd qJX ~ ~ I ~ ~ G1 
~ cf> 11Uf ~$GId \iq\Jjl\f) lfGT -ij 30 x 30 x 30 fiPc4k"l! cf> ~ ~ ~ 
~ I ~ ~ -ij -qTtl Cf>'t \i~1 qOI ~ cfrcp \nfi >JCPR cBT % ~ -PcP ~ ~ , , 

cf> ~al -ij qfUffi ctr \iTT ~ t I ~ ~ '$T "&lG ~ ~ '$T ~ 3f1 C!N$d I 

~ ~ q ~ cpr ~ lfGT xl ~ cnBT~, zrfr ~ ~"Blm ~ 
~$I~I ~ m I ~ 3fICF~'Q$ m cIT \JfrcR X-a=rq) ~ ctr ~ cfrcp \nfi >!CPR 

if;:fi ~ ~ ~ ~'3_I<'jt~ ~ -ij ~ ctt ~ ~ I 

cP I flI Cf) d q~tl:mir m "Q')tr "CbT \j~) qUI 

~ lffiB' ~0i~.~~~~t~ ~ % fcn FclC'iI'Q(\) ~ ciT ~ ~ (Stem 

cutting) 3iR !ic1tiJg\XTCfUT (stump cutting) <n cfrEf \iq,<1q ol (cleft grafting) ~ 
'4T ~ 4 ~ tqim'~ % I ~ WPR Cf<m tfitl cf> \i ~'I q 01 cBI ~ 
q ~, ~ 6RT clmx -qf'CT cfi \i~lqol c#r fcmnTI q "W1<l cf> m ~ ~ I 
~ Cj? I ftl $ ~ xr Cf<m LlTtl 6 ~ ~ Cf)ll \TIT ctr -;:ffit ID;fl ~, m 
<:IT'~ l1I1? \TIT crrc;fi tfi'CT fj<ihlli mcfi t l3~lqol ~, $lftjCP ~ ~ 

(hn-x LlT'CT ciT '\i'ffll, 1fCD ~ -.=rfr ~ Cf>'t 311 CI ~'Q $d 1M%. ~ ~ 
WPR ()<:rR <tTtr, ~ 6RT ()<:rR <tTtr xr 6j c; C'l (11 Cli ctl CI "I! oft 11 ~ c6 
~a1 cpl{ fj6'1~f1(>1 mcfi ~. 3m: CPI~$ ~ xl ()<:rR tfitl em \il;:.lq ol 

~, ~ ~ ~ cf> 3fcmc;r -ij ~ ?!tg c6 ~ 'ffCP (~ cf> ~~ 
q I&cn;$) 5 ~ 8 ~ "iJWl -qftr tfit) cf> ~ it ffffmi ~ ~ I 



VI. ,<'14 0 1 (Plantation) ~ 

Fcl(l1ILf<:1~ ~ em ~.£:fl. ~ ci> \jqA~Lf tR f.nR ~ ~ I m~ ~ "4 
fi+i~oi -gg 511 W:rur >I6I.£R em (fR ~ lJlTij "4 ~ m ~ I 

"',/7J 

• "Wl'H5IICl (~ em):" 

.CJf%3ffi~ 

'CP, \3(qIG"1 q 'XalU'T ~ ~ 'fI°~I'<°1 

~ fcl(l1ILf<:1~ ~ #> ~al ~ #> ~ m ~;ID. mrn Cf)4"tJIRifl. 

,q.:r ~ 3ffi ~ \jq,dlJICf)dl3n ~:J~ c=r2D q~ql(l1Cfl\i "4 ~ ~ 
fi4+ifd ~ ~ I Fcl(l1ILf<:1~ ~ cfi ~''B ~-2 'B ~ ~ ~ ~ 
cB-~ 31:!~ 3ffi fclcpm ~ em ~ qmfi ~ I ~ q-rc=r ctr ~ ~ "4 
Cf5'li c=r~ ~ ~ ~ \Jl1'~ \j~1~1 ci> ~ ~-~ em ~ b'r. 
\Jl1 fcp ~ ctr ~ +i5c:q~Ul ~~IClI~ r% I fy-. _. 

R~uft: x1LfUT cfi ~ \jcphdi ci> ~ ~ ~ fh5(q~Ul fcmR ~. m~ tT 
~ tT1('q m-cn m cfi ~ 'XQIR -iT ~ 3lICl~LfCf) W ~ I \j~lg,,!Ollcl. cp1f 

\j q \Jj 1\3) aFfffi crrc;fi ~ -gg fil +i I 'Xl ~ -.8 ~ ~ 'B ~ Cf) I <hi) +i cP) 

cgu ~ 'X-QfR 'B x-lTfiic=r -mAT ~ I ~ q R all +i (Tg _~ fcp ~ °'SI"! 01 lTfu 
"4 cgu 61i;>ld{) m ~ m. \j~lg'<01 cB-~ f.19 ~ ~ 3ffi ~ el?IT 'B 
q~ \j"'f]q ~ \j q \Jj 1\3) q ~ af5I't 'B I 



~ "Wf)R ~ ~ ~ 

~ 1ftur tififfi~ tfitT~ ("&Jf?c/ 
tffiffi (+fi) tfitT (1ft) ~.) 

~~-q ~/lfGT ~ 3 3 1111 

~(~ ma=rur Cjif!Q 

~~. >IfIl 
, 
~ 

~W:!G:II71q; ~ 3llft) / 

~ M cor ~/lfGT ~ S S 400 

~ ma=rur Cjif!Q 

~ 

l3i\i1r'(~ q 01 ~ CfJT!O (31)~ (31) 3 (31) 1 (31) 3333 

~ ~ 
(~) q;c;fi/m (~) 2 (-.r) 2 (~) 2S00 

~ 

mxr~ ~~ (31) ~ Cjif!Q (31) 6 (31) 4 (31) 416 

~ 

(~)m~ (-.r) S (-.r) S ('I) 400 

~~ ~~ T.fRT ~ ~/<fivf 10 S 200 

~ 

~ \JUT'l ~~ ~ 'tffiT ~ 6 6 278 

<mJ~ ~"1ll<P - 0.3 "Ill O.S O.S -(1) 

~-CR~ ~. 'qffi ~~ 10 10 100 

(~) ~cor~ 

CR-~ ~ mm cor ~/ 10 S 200 

'qffi (lMfJ) ~. "4113ll * ~ 
tmn 

l'J'Tlif.rm1q~. fl),,<;4q;~ol lMfJ 'qffi ~ ~ 1:jfcffi 3-S - (1) 

*~W1uT~ 1fGl ma=rur. (2) 

~ <5 "il'R'i 3lR ~ I 

x~cm (3) 1fGl/~ lWfi T.fRT ~. 3 3 - (1) 

me11'T. ~ ~3ll cf; ~ 
1@r (/)l1 ~ tmn 

1. tffii< mTI '€cR<R ~ <mllR f.rn <IR([T '€ fcp xW ~ ~ ~ q\T ~ ~ cor ~ fcI>"IlT 
"'TlIT '€ 3tR ~ i1<.>1111'"l!'i ~ ~ -q 
2. ~ W1uT ~ G'r "Ill 3lfUq; trFcffi<:IT * ~ m. m 1"ffiffi" x'I 1"ffiffi" q5t ~ 3 ~ ~ ~ I ~ ~ 
W1uT ~ ffiTci;- x'I 5'r'iT ~ I 
3. clR 1:jfcffi x~ ~ ~g ~ ~ "Ill m ~ 1"ffiffi" -q "Ill ~ qfiffi -q "<.>JTfT'1T ~ I l:fFq 1:jfcffi 

x~it ~ ~g ~ ~ "Ill m ~ x'I fGfftlI' 3tR ~ x'I fGfftlI' qfiffi -q "<.>JTfT'1T ~ I 

(~ 1993. -;sr<R 1998. fm" 1998. 'l1T. crrf.'rql'r 3TJ. "([CI' fum ~ 1993) 



~ 3TR 3fct ~ af?IT II fcpxfr ~ ~ ctr ~ II fcpxfr ~ ~ q)f irqur, m 
cgu ~ ~ ~ ~ x)qur ~ f61\ill <1 I cfi ~ ~ 31lq~llCfJCiI~ ~ ~-

.~ 

~. c /#7$ 

~ fcp#r "{~ LR ~,~ fCl Ci RCi crtTI ~ m \3X1 "{~ LR ~ f6I \iii <:11 

em crtTI ~ cfi ~ (fq) ~ cPr 31ICJ~<1CfJCiI ~!?rdr ~ ~ ~ 115-7 

~ \JlC1" >ffi1 f61\iii<11 ~ 31lq~llCfJ ~ ~ Cilqlil'i ~ 51 I ~ \3q"'!'ICfd 

C<TcIft~ ciTT i-r qAT ~ ~ m l1lTt cfi ~ ~ "C"1CP )~ ctr m 
3lICJ~llCfJCiI ~ 5lcfr ~ I 

l=lffl cfi ~ ~ 6JTG ~ a)?JT II Cil q li I "I ~-Cf)~ II CfJ I <1 CB ~ i-r ~ 
~ $ fi f81 ~ l1lTt cfi ~ ~ ~ <:ffi 311 q ~<1 CfJ 51 \jffiff ~ fcp ~ f6I \ill (11 ctr 
~ ctr \JfTl1 I 

fecqoft : l=lffl ~ ~ ~ cfi ~ i-r ~ q~t1li~ liH\!:!,'i cfi ~ ~ # 
~ "C"1CP ctr fili <11 Cj ftl, "'!1 q q "11 # f6I \ill (11 frqur ~ 6fSCl ~ ~ ~ I "'!i121 

~ ,<'I q q "11 II irftm f6I \ill ('j1 ctr ~ ~ ~ ~ ~ ~ f6I \Jji (1'j ctr 
\3'f1'1!\Jj~fClCiI ~ cfcE, ~ 6fRf LR ~ ~ fcp ~ '!ililllCJftl cfi ~ ~ cgu 
\JlC1", ~ Cffi Cf)l1 l1T5I1 .r 51, ~ I 

fCl(1l<1d~ ~ em 10-12 ~ ~ >ffi1 f6I \iii <1 I, 3ltfc;r ~ ~~, 11UT ~ 

3TR ~ ~ fu#m ~ cfi ~ ~ ~I 

feUl oft : <:fb ~ ctr 3i I CJ ~<1 CBCi'1 ~ >f2:f11 crsr cfi ~ ~ I f6I \iii (11 em 31LR 
~ 3lCIftt ctr· ~ ~ C()f(1" \3'f1'1!\Jj"lfClCi ~ ~ PlCfJI<1~ cfi ~ ~ ctr 
3lICJ~llCfJCiI ~ 5lcfr 5"1 



ffi:ql~ qft ~ 

>T~ ~ ~ ~ <T6 ~ <ft \JfICfr ~ fcp ~ cpf5r1 ~ cpr l1TC2Ff 

3i I {I q I fl cfJ \Jl"C>f m ~ ~{l;fT "$I \Jl""RI ~ I m: ~ \Jl"C>f m 
'<1 q q'i'j cfJ 3i I Xl q I Xl -;:fflT men % 3ffi: 30,000-40 ,000 ~ a=r=J(lf cfJ \Jl"C>f 

tcp qRql:;"I cfJ ~ "N"IT ~ I ~ ~ ~ "$I qRql:;"I ~ 

1 00-150 ~ (i 5 ,~ 3. 7 ~, ~) irclI ~ \JJ6Ifcp ~ a:r=Jill cfJ 
~ ~ 8RT 5000-6500 Rl \Jf~ cij -&r -qr;fr ~ \ill x=rcPcff ~ I 

~ ('11;Q ,1'1 ~ "$I i"Yfu<ff N I c; '< f6(i irclI ~, 3tR "ffitll '< 0 I ('1;Q I \l"j l"l q '< ~ Rl \Jjl C1l 
cpT -;:fflT ~ ~ I fi:B ~, \Jf6r"~ ~ al?r If ~ <TIff ~ ~ "'Efr\Jf ~ 
tcft ~ en-, ~ ~ ~ +wI cpT 'tR \JlTI) ~ I ~ WPR ~ 6fR ~ ~ 
~ ftrt cpT m cfJ ~, -qf'tfT $11-$1 jlll 51 \JlTclT ~ "Cl~ ~ m cfJ -qf'tf 

cpr ~.£:f ~ ~ 51 \JlTclT ~ I 

CJ:al Ri\JjlC'll cpT fcnx:fr ~ m ctr aWl, 6JSC1 jCf)xll"lC;llFb ~, ~ <T6 ~ q)l=f 

51 <:rr ~ "Clqrfq m ~ ~3TI ~ "'<"a:rur 3ilq~llCf) ~ I fl III 1'"""1('111 I '<lqq'i'j ~ 

"'<"a:rur ~ ~ ~ 6fTCl ~ ~-

• ~ 3lCRTtTCb 
• fl IIi IftiCf) ~ 

~ "fffll~ ~~ it en-~ ClT'<T "$I ~ cfA" q Fck141 If ~ ~ ~ 
fcp ~ ~ af?IT"$I ~ ~ If ~ <mr ~I <T6 -FcPm ~ m~ ~ 
"Xj'tfT"'<" 3tR ~ m cfl \3 Will if c;mfr \ill "flCb"Cfr ~ I 

~ ~, ~ 3tR ~-~, ~ aiR ql,{'("qRCb ~ 51, en- fl 
q)l=f-~ ~ C1ll"RI ~ I ~ "{-QlR ~ "CfR1 3fR ~ "41. ~ fl ~ 
~ (0.5 "41. ~ ~ if 3tR ~ 1.4 "41. ~ ~ 3fR) I xmcfr ~ ~ 
cpT ~ ~ ~ \S1C"lCf),< ~ $11~4'j ~ fu <:rr \3qi1IR('1 ~C"llllc1l ~ cfl 
~cpT~~~ . ~ I I ~ ~ I 



q~ q ~--q~ x~ lR ~ ~ ~ "CfCP ~ Cl?l<f ~ I ~ ~ 
qX m: l1~ ~ '1l?I1 -ij l?rcl ~ I ~ ~ if) 81 Ci "if)"X l1~ qfr cfrcrR 6Al<fr \iff 

e~ ~ c=r~ ~3TI cpT 00 \iff ~ ~ I ~ lR <rb UfR.r ~ ~Iq!tllif) 
/ " ~ fcp cfrcrR" qfr ~ ~ 1.5 ~ 51 I 

T1Ci III ~ x~ il 1Ti m ~ "Cil"X1 ctT ~ 1Ti ~ ~ t1 1a'fIJT ~ 
~ \J1[ ~ ~ cmTFcP ~ en ~ q)l1 ~ ~ -3tTx ~ -q-~ qfr cfrcrR ~ 
\J1[~~1 

GftFcld '~ (Live Fencing) 
~ ~ if)14w~ ~ c=rxg A(Ojlftm fcnlll1l<n 51 en ~ ~ ~ 
~ e~ irfi I ~flR;J~ ~ ~ ~ ~ ~ em Fc1(>jllldl ~ 
~ cfi xT1M cfi "CfCP crf ~ ~ WTT ~ ~ I ~ ~ ~ chc"l c1"1 

$11\$'1 gCfCi -qfQ <IT Fc1 (>jIll ,n ~ em ~ \3 q lj'lll -ij C'lTll1 \ill mT ~ I ~ 
qfr ~ ~~ 3fBtfr ern cfi cfRR ~ ~ af?r cfi ~ 3fR ~ "01 
~ I ftrfJ"ir ~ Cf1'i \Jl6f Fc1 (>jIll dl ~ cpT \3 ~l fq Ci -FcPm \JW.T c=rq CfCP 

~ ~ T1Ci<:n x~ m "\ilTC!" I ~ ~ cfi x~ ~ ~ 'I\0lCilll 

All~Ci "Wl ~ ~ ~ ~ 3tR ~ ~ ~ ~ x~'~ cIT crgT 

~ ~ ~ <:rr -qf'tfT ~ ~ ~ ~ x~ +=R \i'l"W I 

'8PfI/f}Ji/) ~ (Social Fencing) 

~ m qfr ~ m fll:!~lfZ1if) ~ <IT 3f-Xl m cBt flli\f%Cf) ~ .r ~ 
C'R5 cpp:f -ij 3mlt ~ I !II ~ q I R1111 cpT ~ x)-qq.:rl cfi x~ ~ ~ ern cj) ctRR 
xa1U1 ~ \J\)l\'{i)¢ bf:n ~ \ ~'i::f1 +"\\R;Jcp'j em ~ <f{-m cf> "6('i::f1 ~ ~ 

~ ~ ~ 6ITCi" -qx ~ bRT ~ fcp If!tJ3TI em ~ -gg ~ crm (fCp ~ 
~ .r ~ \Jl6f WP fcp ~ ~OlCi""l1 ~ -;:ffit m ~ <IT ~a:r "CfCP f.illf?lCi 

~ m'<'f -;:ffit CR Bffi I ~ ~ m ill ~ 1fIl1 fl:!~ I ""l ci1 c;IT<r ~ .r 
~ '{I $~ fd ~ "CfCP ~ I!5l ~ I!5l m crrc;rr Cl:Ifcffi" ~ cfi "QTfl" ffi ~ \J'JT -PcP 

~ crgT ~~ WPX ~ ~ 3llflq Ifl 31R m If!tJ3TI em crx ~ ~ I 



IfJRI~Rf C/RrrT (casulting replacement) 

~ m -$ ~ Xj'tfR xTcrur ~ 10-15 l'I R1 ~Id ~ irqur -$ ~ 6ITc'; +=R 

~ ~ I ~ ~ qJRUT m ~ t \TI1 fcp f.i9 ~-

• q R cliFi 3ntIRf 
• l3~lqul ~/"ffi5r ~ -$ m -$ Cf)R"UT 

• ~ \if] crll -$ ~ -$ ~ ~ 'm cpr 31cR1'i:1 <n l:t~ 31A -$ Cf)R"UT " , 

• cfIl:rcp wR "fr 3ITtTfCl 

• ~ (R odent) -$ 3ITEITd" cfi Cf5RUT 

~ fl f(;j ~ "<:ffi ~ cfr \JfTdr ~ fcp ~ l1T?fT if Rl \J1'1 c11 cpl ~ if "lIT ~ , 
cfi lITfl" ~ ffi";=n ~ J _fl 111 I ~ d 1I1 ifq-q.:r cfi lITfl" ~ ctr m<n if cgu 
3R~ CRlIRlIl ~ ~ I 

fux:f FcPxtI ~ if ~\J1~crll 1fd" m ~ ~ CfLIIRdi if w lfTtTI "fr ~ ~ ~ 
~~I~~m"flCfj~CfJX~~I~~~if 
~ \NC'l&:f ~ m ill ~ ~ ~ cfi >rR<=r if ~ ~ ~ I ~ fclfQ cpr 

31 ifl 'I U I ~ ~ \TI1 ~ "fr ~ \J1~ crll 13 ~1 qUI if 13 q lj'p I if C1"T<lT <r<fr ~ I 

felLluTl : ~ ~ ~ cfi 31lflqlfl ~ ll\$~~ ~ ill \Nf# 31ICJ~lICf.l XjtTR 

fcnm ~ ~ fcfi ~ CITff tr~ ~ ill ~ em ~ al qCf.l'! CITff xf tr~ 
"flltf) "CI'R cf;:n ~ I 

4R4kFf (Tending) 

q R q I crl "1 Cf"1" xw:r ~ ~ ctr, Rl \if] crll "fr ~ :q"1 C;; I Cj {QTT "dCP, fcpx:fi <iT 3m.Q;ff 

if ~ c;rr:r cfi ~ FcPir \JfR ~ fcpx:fi m cpl ~ ~ I ~ m Cf"1" xw:r 
~m ~ m m crrcfr CJ'1fYffj ~ -qx ~ ~ ~ m ~ ~, 
~, ~ ~ mrn ~ flfAif(;jd ~ I 

foRTI (Weeding) 

~'iqdCJI'i ctT ~ 51 \JfR "fr Rl\rl1c11 cpl ~, ~ "CffCit, ~ ~ ~ 
m "fr "TRl ~ C[f%" -$ ~ '11 jRl d ~~ IDt(l 51 "\J1Till ~ I ~ fcp Fcl C'lill (j1 

~ ~ cfur ~ crrcfr ~ t ~flfc;j~ Spot ring fclfQ ~ ~ ~ I lfTtTI 



ciJ "'EfR1 3ffi ~ <n Cfl ~ 1(,·\'1 "fr III C"ll Cfl I ~ ~ 1 ~ 'x:rffi C'fCl? ~: ~ • .:> 

~ I >f2Ff ~ ciJ ~ clR €fR lfTtTI ciJ "'EfR1 3ffi f.RTt ctr \JTRr ~ I 

• ~~~~~/~l1Ul~ 
• ~?Ftg ~ ~~, 3lfdl:r ~ <n ~ ~ ~ 

• 3lfdl:r \iff ~ ~, ~ q~illil lil'i'{f"l -$ ~ €fR 6RX1 ~ ciJ 
~ 

~ ~ ~ cD €fR ffilt ctr fl ~ 

• ~ ~ ctr ~3ffif ~ 
• ~?lDjq3-~~ 

~~uft : ~ ~ ~ fr ~ ~ FcPm \JlTclT ("4F\1 cpT tp'I'$Cfl~) fU1 {I Cfll m 
~\Jf~C'1l ctr \3f1~\J11fcldl 3ffi ~ lR ~ >r+TfCf ~ ~ X1fq) ~ \!5Hqdql~ ~ 

~I 

flli d C"l ~ 3ffi 3Rl" ~ d C"l flq af5IT -q ~ ~ ~ lfTQ, ~ ~~ t:ifcfc:r ~ 
t:ifcfc:r ~ frq -q ~ 3 ~ <n ~ ~ m "ffi cD €fR ~ "fr ~ 
~ ~, ftrflij ~ ~, >f2Ff ~ flliClJluftll m-4T ~ I ~ >!"CPR ctr 
~ ~ qq -q ~ €ITX ~ lil'i'{f"l ~ ~ ~ ~ ~ ~ I ~ 
3ffi 3fcff ~ af5IT -q ~ f.RTt ~ 'fRa1UT -q <fr \3 q <lpft ~ I 

?fCffTi (Cleaning) 

~ ~ cD ~ c#l3ITg %UT ~ ~ t d€f ~ q)l ~ ~ men ~ I ~ 
~ cgct;l~ ~ ~ ~ ~ ~~ "ff~ ~ c#l ~ c#l \JfAl ~ 
3lR ~ x=r:rcr m "ffi 31 q i fSd >f"\JfTfcl ~ ~ "fr cgt9 ~ \'51'1 ~ Cf)~ ~ ~ 

1ir f.'jCf)IC"l ~ ~ I 

~ €fR <rg ~ \JlTclT ~ fcp Fcl C"lill eft ~(;r c#l cgt9 ~, ~ ~ ~ ~ ~ 

~ ciJ ~ ~ PiCf)C"ldi ~ ~ ~, <rg cIT~) ciJ $ll~jlil m q)l ~ ~ 

~ I ~ cfi ~ ?:ffi" 31ICl ~ll Cfl ~ frP lfTtrT ~trT, ~ xf%c:r ~ ~ ~ ~ \:ilT 
fcp "Cf)l1 "fr "Cf)11 90 ~ f?! ~ I d lfTtTI -q m I 



~ <:rr cD xtI~, .sW=o ~ cR coT 811 '$Cf)"! ~-C'f(>f xf 1 ~ C'fCf) ~ ~ ~ 

x=rfr -mm3it coT CBTC ~ ~ I ~ ~ ~ ~ x-g) m en .sW=o coT 
811 \S Cf)"! x=rfr em "'<Tf1l) "CP'<"' ~ ~ 3lR cfaT 1R ~ m ~ \3C1R ~ ~ I . c. 

Vf6f ~ cfR ~ ctT ~ ~ "CP'<" ~ ill .sW=o ~ cR em ~ 'CPl '$Cf)"!, ~ 
cR em CBTC ~ ~ I ~ ~ ~11'L5lI~d 'd'TI, ~ cR cfi 3TItm ~ ¥.T 
51 en Bir, \1'<1 ¥. x~ xf., CblcCf)"! 5-8 ~ ~ xf 'Cf)'fC'"1T ~ 'd':2TI ~ 

m\3C1R~~1 

~ 3R ~ ~ "irmrr, ~ cR cfi 3TItm xf 51 <:rr ~ C'f(>f ~ f.i Cf) <'1 (11 51 ill 
Bir ~ x~ ~ CBTC ~ ~ I ~ 3R ~ ~Cliff9d ~ <:rr ~ ~ 
~ ill \3Tr :r=r:, CBTC ~ ~ I ~ m <T5 ~ 'Cf)l m' ~ cf> -citq 

~ ctT ~ C'fCf) ~ ~ ~I 

wm ~ (Pruning) 

~ \3q~~<1 ~1I'L5l1g)'i 'd'~ ~ ~ qrc;n CJ~ ~ 'Cf)l 51 en CJm cB1 ~ 
3lCRQIT "4 ~ cR If{ xf ~ -mm3it em ~ cR cfi Lfffi xf ~ "CP'<" '0r 
~I 

~ em cppj ~ trRCR cg<7'6141 <:rr 31RI ~ ~ ~ 'd'~ ~ ~ st 
-mm3it em g,l'$Cf)( x=rfr -mm3it coT ftlc=r-n t:fR1 xf 51 ~, ~ ~ ~ I 
<T5 m f.i<1~d "!-P""I<1id"!l<'1 1R ~ 'W""Il ~ Vf6f CfCf) ~~ crift9c:f llid"!l%d 

~.£f ~ 'ID1{l ~ "CP'<" ~ I 

~~ ctr Fch~n"!ICl'<QIT "4 'tT ~ ~ PlCf)<'1(11 ~ I ~ 'ijR ~~ cf> 8-9 cpf ctT 
~ ~ "CP'<" ~ cf> ~ ~ ~ PlCf)<'1~ ~ I 

~ ~3it ctT ~ ~ ~ICj~<1Cf) ~ I ~ f.illf1id '<""Il""Jlll-=c"1'!I<'1 1R ~ "CP'<" 

~ ~I ~ CJ~ ~ 'ijR ~ ~ ~ RlCf)~d t9?f ~ ~ ~ 
'l!14Cl'""l1 "4 ~ "CP'<" ~ ~ ill ~ ~ wm3it ctT >llrpffiCf) wmrr ~ (Natural 

Pruning) 51 ~ ~ I 

fcRc;r;:r (Thinning) 

fcRc;r;:r ~ ~ ~ ~ ~ &NT '4'Tm ctt CJ.it ~ ~ cp) ~ \JfT'"fICf)(il 

~ I ~ <tIm cf> ~ cp) ~ ~ 'd':2TI >rfcr ~ CJ~ ~ em 'Cf)11 CffiIl 

~ I ~ fcp Fcl<'1I<1(1"1 ~ em ~ m'ffi "4 ~l""J1,!(11 ~ cf> ~ ~ ~ 
FcP<:rr \JfTffi ~ ~'<""Ifcqq ~ ctT ~ICj~Wf)dl ~ mcfr ~ I ffi ~ ~ ~ ~ 
~ cp) ~ ill"!lllig <:rr ~ ClIf.iCJ?l \3q~~ll ~ \34111 l l "4 ctl ~ ill ~ 
~ coT 1 0 X5 1ft <:rr 1 ox 101ft "# fcRc;r;:r fcm:rr '\JlTd1 ~ I 



crtffffl ~ >f[1{f m ~. ~ ~ cBT <Tr\JRT cil'i 1 Cb~ fcRc;r;l fcpc; "\JfR ~ 
9:a11 cpr ~ 'i5 i Cb'i ~ ~ ~ I 9:a11 em 3lTtrR ~ ~ cg ct51 ~. ~~ 3fRI <n 
11JCR 3lTfr ~ "Cb1C'il ~ (fl?TI etc "QX ~ mc;r "\3""ClR ~ ~ I fcRc;A ftrcf'i1 
~ m x=rcfi \3Ci'i1 ~ "Cb"X ~ ~ ~ ~ ~ cpr io PI q? 1 C'l 'i 1 "', 
~ ~"CbT4 ~I 

fcRc;r;:f cBT ~ ~ em fcPx:fi '41 ~ cf; ~ ~ if \3 q 41 ~ 1 If ~ \Jll 

x=rcmn ~ I 

RlC'lltldl ~ * ~ ~ % 3tR ~ cpr ~ ~tfA ~ (Research· 

Plots) ~ ~ * 3lTtTR 1R fcn<n lfm ~ I ~ ~ If ~ 9:al cfi 9:5Cl tl+1A 
"QX ~ cpr. ~ <n eft tt 3l~ >f[1{f ~ I 

\JfrtlT'. ~ if RlC'l1 tldl ~ cf; ~ ~ ~ ~tf fcpc; irlfGT ~ ,If ~ 
~ cf.& 3tR ~ CZTR1 (Collar diameter) em t:'11fc;jCbI-3 If 6IClPTI lfm ~ I 
~ ~ if. ~ ~ 'Cjfcffi' ~ 4 ~ (f2:IT -q1tr iT -q1tr ~ 3 ~ ~ I 

~ m 833 -q1tr mt1 ~ct2:tl~ ~ I 

d I fc;j Cf) I 3 Rl C'lill (11 ~ cpr "tff=q "Cl1if Cf>'T 3lRrcr ~ 
(tFfCCI" = 833 CIaT / ~crell'<) 

1 0.4 

2 0.7 

3 1.9 

4 3.0 

5 4.6 

(W<l: ~. 1995) 

1.5 

2.5 

6.0 

8.5 

11.5 

RlC'llllc1l. ~ em, \ifC'1T\3j" ~ ~ 3l'i\3Q\JjIGJ ~ if 1.5X1.5 ~ ~ 1R 

wm:n lfm ftI fl cCl ~ ~ 2.7 +ft. 3tR 3lTtrR ClIR-f 3 ~. cfJ.:r .CTfIT ~ 

~I 



\3m ~ 1) ~I5C("jli ft~ 1), ~e=r ~ 3ftmr cfcE ~ 2.5-4 ~. ~ crf 
~ 1) 3lR 30-60~. ~ 1) melT ~ I ~ ~ ~e=r cf> 20-25 crf ~ 
(fCp ~ ~ 121ft. d"2lT ~ ~ 1.5 1ft. m '\JfTCfr % I 

zrg 311 <b fc;j C'l 'FcP<n TJ<n ~ fcp ~ aBIT 1) ~-~ 'fGl 1) Rl C"tlll d1 ~ cf> 
3rm1 ~ ~<tf ~ ~ '<lqq"11 xl 4.3 c;:r ~ ~cRlI'< ~ ~ cpr , 
(3cql~'i ~ CI1ii 1) men ~ fUiflCf)1 ~ 4X3 1ft. m I 'fl1~ 61 zrg 1,fi !OlCf)I~IC'l 

~ fcp Gl CJ1:f cf> ~ ~ ~ '<lqq'il l),.~ cpr (>fqUl-alR 'fGl1) ~ 

~ cpr i3cql~'i 6.7 C'i"/ ~. 3lR ~ ~ l) ~ i3cql~'i 0.6 C'i" 

~cRlI'< men ~ I 
Rl C"tllldl ~ cf> ~ aBIT 3lR 'fGl ~ cf> ~~ frqur cf> CJbcl 3l~ 
cf> ~ ~ $I frr9 3fm(R ~ ~ (C'llfc;j Cl?1 4) 

.3llCfTe=r ~ CJTf (~.) ~e=r ~ (1ft.) 

6 9 12 15 

5-10 0.034 0.040 0.045 0.051 

10-15 0.054 0.069 0.084 0.099 

15-20 0.083 0.113 0.143 0.172 

20-25 0.122 0.117 0.220 0.270 

25-30 0.171 0.244 0.318 0.392 

30-,-35 0.229 0.332 0.435 0.538 

35-40 0.297 0.434 0.571 0.708 

·3lTCTTef ~ : 1.37 lfr. ~ (fC1 ~ ('ffiTI : ~ 1985) 

tafiFl \jj C"t q 11 aBIT 1) .~ ~ ~ ~ l) ~ 3lcR ~ "Efffi Cffi ( 'fl'li"R 

~ l) m I 1fGl <n ~ l) ~ 1,fi rn 3lR xl ~ ~ 1) ~ 3lcR 311 

\JfRI1 ~ I ~ ~ ~ l) zrg ~ :rrr ~ fcp zrg ~ ~ cf> 3llClTff aBIT 
l) ~ xl ~ ~ ~ aBIT l) 31 'j)~C"t 'i ~ e=r<=mT ~ '\JllCfr ~ I 

2:fR' ~ fTlfC1I'i l) ~ ~ xfl l) x~ 'W:rur aBIT xl >rfld" ~ ~ 

~ mf1(j" C'11fc;jCf)1 5 l) ~ 'It ~ I 



I 

/ 

ClIR;iCfJI - 5 ~ cf> ~ ~fi'I'R1l"1 1T 'EfR ~ 1T. Fc!clillct'l ~ 

~ IDl<f 3tR=rn" ~ ~ ~ 

-qa:r ~ (Cfff) ~ ~ ~ (Fmrr/-qa:r) 

'" ~~, ~"I Cf) I ;i '< ~m ~ 
(qqf: 395 'J1i!:fi) (crm. 268 J1i!:fi) (crm: 285 ~) (crm: 285 J1i!:fi) 

4 42 15 16 

5 37 24 42 

6 36 44 

7 79 38 

8 139 50 

-
9 52 42 

10 137 54 

qqf = ~ ~ crrfijcp qqf (-mer : 1~ 3ftx ~, 1983) 



\ 

VII. ~ I cp RI cp ~jXC) (r~lCI-;:r ~ ~ Rt EI Ji I ~ CJal 
~ (Stands) em ~ 

~ q ~ ~ alit .f 70% ~ ~ Fcl&1I11cfr ~ "$ I'lIcpRiCf) ~'BCFf 
~ ~ 'Ja1 ~ 3l1W1f?l'Ci ~'<4CiCfI'< ~ ~ ~ ~ ~ ~ I l'lIcpRiCl? ~~, 
~ ~ ~ un fcp ~3l1 &R1 4Jfc;jlll ~ ~ ~ l'Ic6)fUlCi "Cf)X ~ ~ ~, 
~ {IT ~ ~, ~ 5Rrr ~ I 

~ ~ 11T5I1 ~ ~ ~ l>IIcpRiCfl ~ ~ ~ ~ ~ 'Ja1 ~ 15ldif¢ 

~ \iH xi (_~ I ctr ~t:r-=r q -=em- ctr ~ ill "9YT CR W ~ fcp.:g \3 q \Jj 113) ~ 

~ ~ -B ~ 3lRiwtj°1 ~ fficn cpr fcttn:T ~ I ~ ~ x~ m ~ "$ 

~ ~ \34'&1'1 ~'~~Cfl&1 t ~f1fC;1~ ~ >fCf)"fX"$ 'Ja1 ~ cpr ~ ~ 
~ ~ ~ ~ Cl2:l1 cgt9 tr ~ cpr m ~ ~ ~ ~ ~ l>IlllllTlCfl 

alit -B ~ ~-tR cpr ~ fclRrr ~ fclRj ~x 4CiCl Ix ~ ~ -B ~ ~ "$ 

~ cpr ~ ~ ~;ffiT ~I 

l>IIcpRiCfl ~'BCFf ~ ~ CJ:a1 ~ coT ~ ~ q CJ:a1 ~ -B Cfl~CPCi ~ 
"\JlT m ~ I ~ mt ~ ~ ~ cwr CJ:a1 ~ ~ ~ 70-75 l>IRI!i!ICi 

3lqRqqq ~ ~ tr ~ I 

I?) ~ ~ \jf6f ~ ~"$"4Tf1" mer ~ ill ~ ~xqCiCllx 3lRlwtj ui ~ \JlTC1T 

~ I ~ ~ ~ coT Tl: ~ ~ ~ Cll~CPd ~ "\JlT m ~ I 

• ~ ~ ~ (>jTf'+f1T 1000-1100 CJ:al/~. (5200-6700 ~/~.) 

• ~ ~ ~, CJ:a1 ~ 500-600 CJ:a1/~. (2600-3100 ~/~.) 





~ "fI"$ ctJ ~ em "ff'~ -,;--<? p ,T\Jf 2 qq ~ tiR -qrt) en) \i'PfR ~ 
~ ~tFf ~ 6fR-6fR ~ C I ~~; 7!'iS CJ?T >f5I.-tFf ~ ~ mm % 1 <) 

~: Lffifl-~ <IT mc;ft ~ XT\JI~ ~tr tR mm % 1 

RlC'llljdl ~, !:IlifR'lCl? ~+-lfcm ~ ~ em w-r:rrr 30% m<T 6RTffi % 1 

<) ~: flI4\JlP!if) ~ crrc;1T -\rn-SFfi (Common Property Resources)-'# 

cym \iffCff t fti "I if) I ~ ~~ ~l i: S, 'Q q 11lll <IT 31 R'I ~1 $"1 fcpm \iff ffl % 1 

~ ~ ~ cfi "ffmtFf ~, ~ tl G -;:r (TJTcr cfi "\JfC'1" -~ -gg xl1ffOT ~). 3lRur 
(-q.:r ~ m ~3l1 cfi ~ ~ l nM-CJ?-xi lli I ft1 CI? f1wT cfi 3lT~ tR Wfa1c=r 
~ fcn<n <T<lT "$)), ~ (<Tfq cpr TTRTTTT$) 1 ~ ~ RlC'illjdl ~ Wfa1c=r 
-q.:r aBIT '# '41 'YTm '\J11ffi % 1 

<) ~ ~ ~ <IT ~ ill"!l l ll51 -q 200":__250 ~aT/~. (1000-13000 ~/%.) 
q ~ CF1 -q1"!JlII'g '# 100-125 ~a1/~. (500-650 ~/%.) '# <nil.~ ~ I ~ 

WPR cfi !:IIpR'l CI? ~~ ~al ~ em ~ 3Wawpcl 3lTflFf WI % 1 

~ ~ '# 80-100 %. cfi tiR-tiR &?ti it ~ ({J~ ~ ~ ~Cf2lj,,! ctr 
fcmTc;j- ~ tR· ~ @ ~ 1 "ffmtRr ctJ Cf5lfr tfi C!7NOJ ~ XJCT ~ ~ <IT ffi 
ClI'9)ljl'i &NT I!SlXYdClI"! ~ cfi fBi'$CI?ICI <IT ~ em ~C'i~l\Jlx ~ cplcif)( ~ 
~ xl11cf -;ffiT % 1 -

~ ctJ ~ ~ ~ !:IR'I~ld RlC'llljcn ~ cfi ~ ~ 51 ~ ~ fcMj 
'iJfJfR '# fcmTc;j-~ ~ 51 \i'f'R cfi Cf)RUf 10-15 qq '# Tl: ~ ~ 'CIWIT 

~al ~ ~ '\J1TclT % 1 

'+1'ffif '# ~ ~ en) ~ ~ <IT ill"! Cf)1 C'l -gg cpfC ~ '\J1TclT t 1 ~ 

~ ctJ ~ ~ ~tzl NAT % 1 $1 C'l i FcP q.:r ill"! JlII is -Fc'Im '+1'ffif '# ~ 
RI CI? f*I d -;ffiT 51 ~ %, ~ 3Rl. aBIT q5) IJi 1"1 if) I:{) cfi 3TItlR tR ~ ~ 

\3~I~'i q ~ \3qlll l l -gg ~ fcnm \IfT ~ % 1 -

~ 6fR FcPm ~ '# x-~ 51 \JfR cfi ~ ~ l11?f x--em ~.-tFf 'Cf)T ~ <T6I 
% fcp "{-Jt:R, 311RT ~al ~ en) ~ ~e=r rn cfi ~ ~ FcP<n "\J1l(:f 1 <:ffi 

~ -qrtTI em I!SlxqdClI.x 31 Fc1wli 01 '* XJCT '# ~ ~ ~ ~ xiiSlljdl cpx mT 

%1-



~ cB ~ x=rcrn~ ffi cpr ~ ~ ~ I 3ljlilf.id ~ +ft cpp:r ~ 

~ ~ I <:Jft ~a=r ~ ~ ~ 51 (100 ~_ iT \KIlCIT) en ~ 50-60 ~_ cfi 
~-~ 'BrTi if qTc ~ ~ I 10X10 1frcx cpr ~ ffi lil'iCf)x ~ \JjTfg 

ir ~ ~ ~ ~ ~an ctr ~, qfd ~a=r CAT ctr ~, q \FJcm 'cmx=r 
~ ~ ~ ~ I ~ WPR l=fTLf cP-x ~ ir ~a=r/CAT cpr >lid ~.' cr-wT, czrm 
q ~ t1ft ~ ~ <BI TruAf 51 \ilTCfi ~ I iT ~ >lA, ~a=r ~ cB, ~ 
iF11 Cf)( ~ ~ <BI ~ cB- W'C:!R lR ~.£:A ~ cB ~ x=rtr X1Ta=<:r 

~~~I 

<m ~ ~ ~ ~~ lR 51 en X1fffi ~ 6-8 1frcx <BI q~c£jl if 
c>1~qd ~ ~ ~ I ~ Cf)lil~~1 ~ cfi ~ ~ if ~ 
~ I ~ ~ ~c>1,§l\J1X <BI 3lICl~1lCf)dl 6ldI ~ 3RJm <m'~ W1 q 

x=r=r<l XlTtlf 51 x=rcmn ~ I iT qfSclll ~: li\J1~'!l q \"3qcp,<ori cf> 3llqlllli'i ~_ 

\ ~ mdr ~ I 3Jq ~ ~a=r ~ 'iJR ~ if -ijc \J1Tffi ~ I 

~ m/~ em 'i\J1c{)Cf) iT ~ lR iRl~£jl cfi #rq ~ XjfCICf)fftd ~a:r 
flic;r ~ ~ I 3Jq 3PT(fJ ~ ~ ~ ~ I <m fcRc;A CAT cpr tA('CT cpT , 
Elclcp,< 3000 ffi/t (fcp c;rR cfi ~ fcmn \J1Tffi ~ I Cf)1~1~1 <m ~ mf%-c; 
fcp ~ ffi ft1 'i Cf) I CllRf 10 ir :Iff. ir cpl1 51, em ~ ~ iT Cf)TC ~ ~ I 

<:Jft RhjCi ill R1 d ~ 51 en ~ cpp:f ~ fclxn \JfT mT ~ I 

CfJR: ~ ~ ~t:r-=r <n ill,<Cf)lc>1 m B q)f11 if ~ \JfT ~ ~ I ~ 10 xl.lft. 
CZJR-f cfi ~ it 5 fcnc>1T ~ (~ ~ ~) ~tfl cfi ~ mdr ~ I 

CAT em ~ ir ~ lR, ~ xl cW: -.m -wn <BI 3rlaTI cpl1 Tl: ~ mm 
~ I 3m: ~ cf> ~~c>1 CZJR-f iT ~ ~ I 

~ ~ it ~ ~a:r ~ ~ 6f'il ~ ~ I ~ 3ffi1l:r ~ cfi '1PT Ii I 'i Cf),< 

$ ~ ~ I ~ wPR cfi ~ cpr ~ +ft ~ >fCf)R ~ ~ c=rrFcP 
-wn <BI ~ 2600-3000 / t iT ~ ~ 1000 /~. ~ ~ I 

~-~ <n ~ ~-~ it +ft ~ fcRm, ~ ~-~ Vfm tt 
~ ~ ~ ~ q5t ~ 4-5 ~ dCP ~ \JfT ~ ~ ~ ~ ~ 

cnr4 mm xl ~ ~ ~ I ~ WPR cB cnr4 ~ cf> ~ 150 lfRCf ~ qfc1 

~Cfell'< ctI 3l1Cl~llcpCiI mdr ~ I 



~ q ~ ~ ~ cfi -mG, ~ ~ q m?; LfTtTI em ~~ ~ 
~ ~ I rtf%"-cfi ~ ctT fl~lfC0 cfi -mG ~ ~ ~ ~ I 12 "Wfi 
ClITfl" iT uR: X11fr ~ em q)]C ~ ~ I ~ "flt.fl 31 Rhp~ 01. ~ ~ q ~ 

~ -B ~ t:fC""CR 500-'-600 ~ /~. X5 "iJl"Tffi ~ I 

~ ~ cfi ~, ~ cfi ~ ~ x~ ~ \Jl"Till ~ \Jfif ~ iT ~ 
-ff+rcr bT cmT c=rcft &ffl q \Jfif q I ~ q R Cf) ~ iT "ff+rcr bT qgl ~ 8ffi ~ Cf)X 

~~I ( 

~ ~ ~ em 3fl"TR ~ CfCP ~ ~ ~I WPflT 150 ~ ~ 
q _xitt'l ~ mfr ~cR~N ctI ~ iT ~ Cf)X Wn~ ~ ~ ~ ~ ctI 
mm3fi em ~ ~ ~ I ef?r ctI, ~ -ff+rcr bT, m ~ iT ~ Cf)X ~ 

~ I ~ ~ iT ~ ~ ~ CJfcE bT en ~ q)]C ~ ~ "ff~ ffi CJfcE 
~"QX t1TR ~·~I 

-m~ ~ ~ em 1 00-150 ~/t ~ ~ ~ I -m~ q ~ cfi Cf1'l1 ~ 
af?r cp1 c=rcft <:IT ~ iT ~ mx ~ ~ ~ I "4Wl ctr ~3fi cp1 ~ 
cfcE cfi ~ cfi ~ cfi ~ <:rTfrr ~ cfi ~ q{5jcH~ cfi ~ ~ ~ iT 
~ <:IT Lpffl1 cfi c;;y-R q \'] q 1;$ C'fCP CDTC ~ ~ I 

~ iT ~ ffi WRR"Tf: rtf%" Cf)X ~ ~I ~ ~ ~ ~ ~ 

~I 

~ ~ cfi -mG ~ ctr 3JIC-I ~ll Cf)Ci I ~ X5 ~ ~ ~ ~ x=rn:r CfCP rta1 
~ 3WPR ~ cffiT ~ I m '4T RlC'llllcTi ~ cfi WrcrT af?r ~ ~ q ~ 
PI II f?lCi ~ iT ~ ~ ~ "ffTfcp fcnfft '4T -;:p) 31 PI FmCi ~ cfi ~ 
~em~\ilT~1 



CFf-oq 1'< I ~ 116 x)l:rur 

~ x=f'BCf m en '&x4dCllx -qaT ~ cnT -q.:{-oqlxPIIl:5 -B ~ ~ 
~ I 100-150 -qal /'g-. em "B!Rl mt{1 m ~ c5 ~ x~ 
'ElR cBI ~ em \3TfAl ~ I \j G 16X ° I c5 ~ -ffCfUT q tfTl10T tlR-l 

~ ef?it ij, C{j x"i 1(>'1 t:I"Rl C1 Cl of! £I a:rrfr:T ~ ij C1 ~ 11"i I ~ I 

3l;ci'H'Fll ~ 61"i\J?l£l 3lRtwJiOI xl~ cB" ~~-m~ -qarr cBI CJfc& 'BI 
~ ~ I ~ ~ "CPT -=c:rn1 25 ~ cpr m ~ ~ R!C"I I £11;1"1 ~ 

35-40 ~AT. Clffi1 mt{1 q;-x ~ ~ I 

?:lft I@ "<4 (1 Cli X cP) ~~FVill X CP'l &1 ~ ~ m-;::n m "(16[ ~ 31 j~ &1 (Pi \j (til ~ '1 "§g 
~ 31ICl~[!cp ~ I 

\ 

~ ~ <l cpl1 ~ mcfi ~ ~ ~ ~ ~ <l ~1.~~I'1 ~ 4444 

~/t (l:fTtIT cB'T ~ 1.5x1.5 lfrc:x) ~ 6.25 c;:r / ~. <fu;lt ~ ~ 
>W(f m \JllCfr ~ I 3m: (ffi ~ <fr \JllCfr ~ fcp 'CAl cB'T ~ cP) EI c I CPX 3500 

/ ~ .. (fCp CR" ~ ~ I ~ fcp ~ quA fclJ<n TP.lT t ~ <l ~ 
~ 5 ~ :~. ~ ~ ~ 'CAl cP) ~ ~ 'Cf)lC"11 q 3F'll ~ '1 cP I ocrm 8-9 

~."J:fi. ~ ~ m. $ ~ ~ I >RJR xR{).1T3IT ~ ~'Clf11 ~ w4)o'l cP) <rg 

~ ~ fcp ~ tr cfit) xt ~ ~ ~ ~ ~I ~ ~ xt ~.£_ 
R q ~1@~{Sl ~ "ffER 31 fcHbli 01 q ~ {Slx4(1ClI,< ~ cP) ~tR-~ \j(tll~cp 

xNuT <l ~ \JfT mr ~ I ~ 31(YffClT Iffi tzrT'1' ~ <TIn:r 6fICl ~ f<p ill '< en1 (>1 

~ ~ ~cpl~[!1 8-9 xt.'4t. xt ~ CllR-f ~ ~ tr {Sl'<f~d~1 ~ I 

FcI&1ll:1dl ~ cB ~ ~"l:I1f.1 ~ ~ (FcI'«1IR(1 ill'<PIIt:) q ~ q;:r "qlxPIlt: 

41~4Rcp fGw-~ i1 ~ fcIm \JfTIl ~ I ~ ~ ~ wr~ Cbl ~ 

'<'1'~ <rg t fcp 35 xt.'4t. ~ ~ .100-125 CJe1 /~. Cbl o/RG >W(f ClR~:n 
\iJT(l'1 <:rg ~4lxcn ~ cf1 \j(tlIG'1 cf1 g&1;fJ£l ~ I 

!;Plfct~ftC1 "<iTil' <l ~ '<'1'a=<l em Wl(f ~ c5 ~ "<14T ~--wn ~ CJan em ~ 
CJaT <l cil~C1'11 m<n I ~ fW)- ~ q ~ ~ fult ~ ~ q 

~ x:rmfr czrriJ ~ ~ em ~ ~ ~ I 



~ ~ x=rcT~ 100-125 ~ em >ffcr ~cRllx cpI ~ ~ ~ cpx ~ ~ 
cpl ~ ~ lR cmc ~ ~ I ~ 11"<) ctoT (iJi 'i 13 "tl) ~ t9T(Yf 5CT ~ 

~I ~ em""t\{fl ~ ~ qwn ~ fcp 9:eTI * ~ ~ ~ 8-9 

~x61 

~ m cf> ef?IT -q ,,~§q~ll tml "IjTf m ~, ~ ~ {Cl<1?!C'11 xl "'Cffil ~ 
~ I ~ ~ q5) C;Plldlx PPlxH"1 ~ ~ I ~ <@9 ~ ~ ~ 
~ m ~ gtI CBlC ~ ~ I 6-7 ~ c(; C;PIIC'1lx ~ c(; ~ ~ m cpr 

:fl: ~ "C'fTTlfTf ~ 51 \Jllm ~ I 

~ Fcl C'tlllcfl ~ cf> Xjtm: ctr ~ 1fT ~ ~ I ~ fcrtA" "lIT cp1=f ~ 
~, ~t) c=r;f q ~ ~ 13(q1~CJ? ~ un fcp ~ (P. Pa/lida) q ~ 

(P. alba) >I\ifTCfr "If iffi ~, FclC'tI""1c11 ~ (stock) cf> X1T~ q;c;p:r (scion) ~ "If 
{Pil""l1Rmm ~ ~ I 

Fcl(>lI""1cfl ~ c(; ~ ~ c=r;=rT lR I3QO;:lCfC1 ~ "$I ~ ~ (31~ 4) 

~ \JlTclT ~ I <) CJ?C't fi1C'1 qrt) cfm ~ ~ ~ ~ I ~ "If ~ ~ cpr 

~ ~ ~ R1 C'11=61 x em l""fl?r;n men ~ I 

JI) W)fi} w ~ ~ \iiI Rill, 1l cp cl JOi :q ($1 ~ I 

en I \Jj {1 -q fCl (Yf I II C11 ~ em- ~"G:P al?f fl «1'11 PI Cb1 cf> Cf) 1 td1 II 
tlCcP cf> ~ ~ 3l~ fcpm 1mT % I ~ \3 ctll g \J"1"""I Cf) q R 0" J1 

Fcl&1ll1C1'" ~ ~ ~ ~ I !'lIp~Cf) Fcl&1ll1C11 ~ ctT ~3lXqct01'< 

~ -q <ia1 ~ 100 / %. ~ cp1f fcPm "\J1l(fT ~ I ~ ~ 

wIT 1R q '(1 fCl II 'i l>l \Jj I c11 ctI cpc;fll "\ill fcn "ffr~ q cnT 2: '< ffi ct m~ 

~, ~ cfr "\J1TIft % I TCfR" ctr ~ ~:~ cf> ~ -q ctr "\JlT 

fi en ct1 % I ~ ~ ~ fcp<)" Tf() 1fim -q -=erR qq -q 2. 5 ~ 

c=tCf) ctT <if%" q TCfR ctT 0.4 C'i" / ~ col m ~ ctT ~ ~ I 



\ ~ -ctTc) ~ ~ CA1 ctT Pl?Ol~(1 ~ q qJC1~(1 ~ em ~ ~ ~ 1 

~ qJC1~(1 ~ 1R ~ cli>l m en RlcBRllx xl ~ ~ ~ ~ 1 

<) qJC1~(1 -q)c) ~ (scion) cfllJDl m CJ1ff fFf \Jfffi t 1 

!:llcpRlCf.) g'j'<i)q'BCFf ~ ~ CJal ~ cpr ~ 3lffiR ~ ~ I 
~ ~ it ~ Cf.)1<hl?li ~ ~ ~ cpr flgl(l~1 3lICl~<:J¢ ~ I 

~ 3R1TCTT ~ ~ -g) J>I11 WUT CBll1 ~, <>l Fco'1 cfrtl Cf)l(Yf 

-q ~ ~ C'1¢~ \3(tJI~'i q CllIClfllf£l¢ Wx- qx c;nli~I<:J¢ 

51 "fICf)Cff ~ I 

fi1Cft1 CR ~-tA" ~ ~ -q 3lq,<~d a0rT -Jf \3011<;'1 ~-gg 

"fIl~ ~ ~3l1 ~ I \IPi-~ ~ ~ -Jf ~ 6JSd" flgl<:J¢ 

~ m fI¢dl ~ I 

cgt9 UfR ~ <TIT<l af;r ~ -

• ;:flRl<:J1, \JlT fll:!~If£l¢ ~ ~ cnT .~IFchi~IIJl ~ I 

• CfJliiwli, "Gf) fcp fll:!~I~q? ~ cp) flgl<:JCiI qR I 

• mx ¢Iiiwli, Cll"fcp ~ m ~ CJal ~ ~ ~ cpr 

~ "\JPl-\Tf'1" "C'fCP ~~ I 

• !:l fTh 41, ftJ fI fl CFf x=R-err3l1 q fI j ~ Il('j it fi ~ Cft1 <D\J1rIT q-;:r 

~I 



~ "# FclC'llllcfl ~ ~: ~ ~ cfi ~ ~ cfm ~ ~ 
'0l X 4 d q 1 X cfi Xi)q "# \rfffT \JffifT ~ I <:RTf(r ~ ~ ~ q ~ ~ af.5r "# 
~3TI cfi ~ ~ ~'~ +wI M ~, .~ ~ ~ crifml ~ -;:ffi1 fi1c;r 1:fT<n 

~I ~ ~"# ~ ~ cf; m'~ mq'f ~I ~ 3lurm"# ~ 
x=r~ \34""'11fi'ldl cfi ~ "# m 7fm ~ $ldiRh ffi ~ cgu \34<.:!lll ~ CfCP 

'l-fRCl "# ~ ~ ~ ~ I 

~ q ~ ~ af.5r) "# FclC'l11lC11 ~ ~ ~ ~ ~q;:r em ~ li$~l0l 
"ff~ 3lffiAT ~ ~~ "ID"ff ~ I ~ ~ m ~ ~ cpJi" ~ cfi X1T21" ~ 
~ I ~ em cf5C11·'?lliH ~ ~ ~ (4200 fcPc;fr (~/ fcm:rr) 

Lift) cfi ~ 3m~ (2-3 Cflf) "# -gt ~ ~ cfi ~ <JUT 3lT ~ ~ ~ 

-gfr ~3TI em 1ft ~-GT ~ ~ "# 1'0l1 CPX CBTli" "# ~ ~ ~ I lJTlfrur af.5r) 

"# m 3lCffiX I'l R1 ~ '1 ~ 311 q ~1I cpd 1 cfi ~ ~ cmc CR x-frt) 1ft ~ 
~ "# \34 ""'Ill 1 cpx Be) ~ I ~ ~ ~ ~ "# 1fr ~q;:r cf; ~ "# Cf)Tl1 

"# -AT ~ ~I ~ ~"# tng3TI ~~, ~ cfi m ~ q ~"# 
~ cfi ~ ~ \34 ""'11 l 1 "# -AT ~ ~I ~ ~"# ~ llT?IT"# ~ ~ 
~ ~ ~ I 3l"ff: 1 0 ~ .-41. ~ ~ ClfR1 cf; cR 1ft 3lCffiX \3 4 ""'Ill 1 "# ~ "\Jl"ffi 
~I 

~£:Ff cfi ~ 1-10 ~.1fi. c#t ~3IT em WPf7T ~ 1fio ~ CblcCb'( 10-15 

~3TI cB1 ~ X1T~ Tf"O"ft if~ rtfq/~ "# m cfi ~ ~ iJllCTI ~ I 
3fCffR t9Ttr ~W (3lTm 1frcx CfCP) q "C1"Rfi ~3TI (~ >frcx ~ ~) em 
31(TlTf-31(TlTf ~ \JlTclT ~ I t9Ttr ~ ~ 10-15 ~ q ~ ~ 15-25. ~ 

~ 1lClfr ~ ~ f1ic;r ~ ~ I cgct5l-?l ~ ~ "# 3lR:TAT m cfi ~ ~ 
\34""'1'PI "# ~ 10 ~.lfr. ~ cpl=f ClfR1 ¢r ~ "Cf)TJ1 "# -AT ~ ~ I 



2TR ~~ <l ~ ~ ~~ CBT lil'ifL1 ~ ~ cB ~ CfllcCflx "EN cB 
-q-R1 15-20 ~ ~ cB ~ m ~ \i1Tm ~ I ~ f1llil<il ~ <m: ~ ~ 
fcn vfr ~ ctr ~ CffifT ~, crcfr C<@ffi ~ ~ -41 ~Cfl<d) CRill ~ TI2lT 

, ~ cjiWh1 ~ m~3TI em coW 5ffiafq 1tI m-m ~ I 

~ C"lCf)>$) em ~~ \i1&1ICf)x m ~'{f1Cf)xOI &m ~ \3(qi~'i 
~ L!Tm Tf<n ~ I ~ ~ <T'iTcP c#t 11T5IT q?l1 m ~ <ffi 3F'<T Wc=r 
(cm~) ~ q c&tSt Cf) -;:ffiI ~ I ~ \3 (q I ~ 'i ~ ~ C'fCP cgt9 

~ >r<TI7f ~W""l;flCf)1 q ~ ~ ~ ~ ~ I ~ em~ ~~xF6C1 

~ Fc1 Cj? ffI C1 l?r xN> c=IT ~ q \Jl1 fd * 3l~ ~~ "fR:rT~ q)f 

fcrqcl \3(t:1I~'i ~ C11'+i~lljCfj \3qljlJI m ~ ~ I 

~ 3lf$p x-QIT1" m ~ q qRCli5'i <l ~ ~ 5'rclT ~ I ~ ~ 
~ "ff "CJ\Jf'i" cpl1 m cB m~ cfr:m q \31\J1~JO{I'i ~ \JIlClT ~ I illxCf)'IC'l em 

\3q [\'P I ~: '+1l\J\'i I C'l£1, ~, ~ ~ "CflT m'iT'i" ~ ~ l1cRPT <:n ~ 
cB GT11 CBT ~ cB ~ ~ <l ftmT \rfT(ff t I ill X Cf)1 C'l c#t cfr:m x-QIT1" ~ 

. q qRCli5'i "C'1Tffil tR f.i<-h .~ ~ i f1IJO{I"llCi: 20 fcnC'11 illxCf)lC'l +Rr ~ 50 

~<l~~I. 

illxCf)lC"l em \3cql~'i \NlCfi ~ aBr xl ~ ~ cB x~ tR -m-m ~. ftr;:pl 

j\J1xlCi em ~ q "fl\JR~ em -qrc;j1, ~, ~ ~ ~ ~ I <T5l <:ffi 

~-x1t1 "Cf)1 ~ x=n~ ~ I 



~ ClfRl ~ ~ (10 "~ xl ~) "CPT ~ ~ 5cIl ctr ~~ If 
\JlC'1I<p'i ill'iCf)lC'1 ~ If fcpm \JfRfT ~ I ql~qR$ ~ xl ~ xl ~ 
ill'i Cf)'1 C'1 ~ \JfRfT ~ I 

m=nftm m ~ ~ Wl1fTf m "Uffi1 cB ~/~3TI "CPT 31WT-31WT ~ ~ 
~ \JfRfT ~ I ~ ~ <frc;rr ~ ~ xl ct) <P¢ 'i 3WT "C'1'TT cfr \YfTdr ~ I ~ 
~ 3m cB ~ 3-8 ~ If ill'iCf)lC'1 m ctr >rfWm ~ 51 \Jffifr ~ I ~ 
~ ~ cpT '&lC"1¢'i ill'iCf)lC'1 ~ 5Fr ~"\ilTffi ~ 3fR 3Rl If cPlTcpC'1 CR ~ 

if~mif~~\JlTC'11~1 

ircPR ~ cB ~, -q'fqT ~ err<] ~ "CPT ~.£:f 51, 'BT ill 'i Cf)1 C'1 ~ If cpp:r 

B fW) vml ~ I o/P fcPc:;iI -q I 'i Cf)1 C'1 ~ cB ~ Wf+1Tf 6-7 fcPc;fr (~ ctT 
fcrfQ cB ~) ~ ctr 3lIcF~~¢C'11 5tfr ~ I 

i5ldlRh <l5 ta:m" 3l'BI ~ if ~ ~ ~ ~ ~ ~ if ~ 
l>lilftl(i ~ I ~ I:4lg c5 ~(YI'iI¢lx CfltR -it (2 ~ ~ q 1 ~ c.l[ffi) 
~ "CPT ~ \Jll1T CR CfltR cB ~ ~ 3WT (YIlll$'i ~ "C{)tR If xl ~ 
\JfTCft ~ I ~ m If[?f 8-48 t:R ~ ~ 11T?IT If (Wl1fTf 32 l>lRl~I(i) 

ill 'i Cf)'1 C'1 6f'i" \JfRfT ~ I 

$JfNdJ (>1CJ54) cff ?if[ "# 

Rl('1I~dl ~ ctr ~ cp) ~ ~ if <if ~ fcmn \ill ~ ~·I ~ 

TjTc;r ~ cpT LfI;:1lil'i ~ If, ~ q 3rCi~ q)11 xfrt) ~ "CPT ~'B q ~fk1ll'i 

cB xnr If c=rm 3FXT ~ "CPT ~, ~1~i\I1{ <p1~i{I~ c=rm 3Rl ~ m xl 
~ (Hil ~ f.i:cf) <n ClT4") CR Lfl41i:l'i 6AR If \3 q 11lll fclRn \JlTC'11 ~ I ~ 
~q$J~~"6!li<nk~B-m-r~I~~~cB ~ 
m~ ctr 3nfr ctr ~ Y~~'igCfC4 3n~ ~ ~ ~-tR:Tt ~ ~ I 



, Rcqufl - x=rr:n, ~ 2 ~ ~ ~ q);fiil'< ~ "$ ~ x,cifdli -gm ~ 1 
~~ xl -crchfR if ~ ~al 1-105 ~ ~ q 20-30 xl1fr ~ 3tR 
3lCRR ~ -m T(f-3 ~ -gm ~ 1 3m: ~ 3TR ~~.£R cBT 3lfc131ICl~llCfjdl 

~ ~ 1 . 

~ -B l{};fiil'< ~ it ~ ~ cpr >rlllTT ~ ~ lfT?l1 -B men ~ 1 

~ ~ ~ m'C) '(f;:ff cBT ~&m1 3tR ~ ~ (fCf) 3l$1I'id I ~ 1 3r-x:T 

~ -B ~ ~ cpr ~ 101Cl'd1 ~ 'Cf)'RUT q);:fi~,< ~ -B ~§dllld xl 
\3q~111 iRn ~ 1 ~ ~ cBT 101ch'1l ~ m I{wIClI'i ~ tT mcfr ~ 
(C'lIF&i cni - 6) 1 

uTE -wn ~ cp41=q '( ~ ~ Ct1 Ch~ ~ mftG 

Q) --11=q '< cf; m -q ~ ctr ~Ff C1 Cb¥1 ctr ~ ~ W~ 
3lICl~[jCbC"11 ~ I 3l"C"1': ~, ~ ~ C'Al ~ C1Cb-$l ID1:{f ~ ~ 

J 

ligc=q~of ~v<f ~ \rff m ~ I ~:r -q ~ ~ ~a1UT cfi 
~ xmt ctr 3lC1lil~ -B 90 !:lRl~IC1 ~Tf if -m ~ C1Cb¥1 

10 "fr.~. ~ q 1.6 ~ ~ BltI 3lfCPR cBT ~ ~'!,F&!l\! t9R; 

eFt ~ Q);fi=q,-! ~ cB ~Tf it ~ \ill ~ ~ I 

iT ~ m c=Fr 311 Cl ~ 1I Cb C"11 j'H I '< "'Ctfffi q fP, C"1 ('1 ~ \JfT 

~ .-g I ~ ~ 3lCffR ~ ~ ~~ -g)c) ~ I \Jf6f "C[CfJ ~~ 

cBT 3ml em ~Tf FcP<:rr \Jfl<l en ~ ctr ~ "fRffi qft ~ 

~ '$t ~,'~ m Gl ~ cfi 6ITG ~t) f~ ~~-g) 

\JfIC) ~ I ~ WPR 'ff4I '('RLp ~ ~ ~ ~ "'Ctfffi q 

'!, li C"1 c>1 6iT"i ~ \JfT ~ ~ I 



dl~Cf)1 6: Fclclllld)~ ~ q '{Wlc1l'"1 qft ~ "* cgt9 ~ q 

lIi f.3I Cf) ~ cpr tlcl '11 (ii Cf) ~ 

TT FcI <'illl cfl ~ ~ fll J lql'1 

"£A(q (fcnm/-B13) 
, 721 850 641 

~ e=r:KfT 97 125 102 

(MOF 103) 

~cg'?'1 (0/0) 

31 IllC'l'iI,SiCf) 4.7 8.5 7.0 

~if 2.2 5.8 5.8 

~if 2.6 2.7 2.5 

~ CfjdlxC'11 (FcPm) 1059 1439 453 

MOE: Modules of Elasticity 

CfTfC'ICT if ~ ~, +=rRd" if ~ if ~ \JfR cnc>ft 3rmT ~pm~1 ~ cf> 
~ TIT if X1l1R q C[t9 if ~ ~ ~I ~ ~ if ~ q ~ 3rmT 
~'gl 

fCl&1ll1c1t ~ cnI ~ if ~ ~ ~ c;rf(>f ~ iTT cf> ~ mtl ~ ~ 
im ~ \Ill ~ qfr ~ \fffr ~ ~ ~ I ~: ~ 3lC¥I1fr, lhlliH ftl c{] ~ <n 

~ if \3 q ~lll ~ \3CUT Cfj f2iS1 "if cnI ~ 3fC.tfr ~ l1T'il \Iff ~ 'g I ~ 

em ~ m ~ ~ ~ \3qillRd ~ ~ ~ fGrniT ~ if ~ em 
fctcpfc1 * 1BT SOIRl!!ld 50 ~ 10 SOIRl!!ld "Ci"qJ C'fRT ~ ~ ~ I 

~ q "CPR -cP) ~ ~ q 3TfCt)"R cf> ~ 3 xf 12 ~ "dCP ~ if 
~ ~ I ~ ~ if ~ ctr lll:f ~ ~ 1~1'i1 '4T l'iilfc;jC'1 ~ I ~ lIT5f 

15 ~ if ~ ~ ~ 1BT cnI l1BfT 45 ~ 11 % WP -rt'i1 FcPm ~ cf> 
~\Iff~'gl 



xWi1'"XlC'Fl1 ~ (logs) cBT ~ ~ xl ~ ~~, ~~ If ~ 
Cl"TBt 3lRI ?:IT ~ 3lRI vft<T (chai nsaw jig) 3tR ~ LR c;rfr ~ 3fRT 
?:IT ~ 31m ~ &RT 3ffi=fAt xl cBT \JfT "ffCP#i ~ I ~ ~ c;a=r ~ 

!'!1 Xi1 fq Xi ~ em 3lffiA1 xl m~ &m \JllfR LR ~ xfltrr ~ ~ 
~ ci> ~ If Cf)lC ~ ~ I ~ m xl ~ ~ \i'll fcp ~ 5 

x~~li'1c::,< li1cr 3tR 1-2 ~ ~ -gr.\3i-r ~ xl 'CpfCf \JfT ~ ~ I 

, !'!lXi1fqXi ~ cf> ~ ~ q ~ ~ If j{_~d~1 ~ m 
ctr 3lRT ~ ~ ~ 3ffiI 3tR W ~ 3lRI ctr=rr c;rfr mcfi t em 
\3 q 11lll If ~ ~ I xilli 1 '"Xl C'1 ~ 1 ~ 3lRT ~ If 'CfCP ~ 'l'Jlc;f 3fRT \i'll 
fcp 0iC::4JIB LR C1"7lT Ncft ~, ~ em ~ ci> CWllf m ~ I ~ 

~ em ~ c:: 4J 14 LR c;[lTf ~ \JfRD ~ ~ 3lRI ci> 'l'Jlc;f-'l'Jlc;f ~ xl 
~ q)C ~~I ~WPRctr 3lRT ~~ ~,~ ~tm 

If \3q~lll ~ ~ "\rfRfi ~ I 3l1\JlenC1 ~ If ~ ~ 3fRT ~ 31 1 Tf?r ll'i 
~ 3lT ~ ~ \i'll fcp FcJ C11 ~ d'1 ~ ~ em ~' If CWl ~ ~ \JffCfr ~ I 

'BRff ~ cgt9 'CfCP em \)1 \i?enx ~ ~ m5 ~ ~ '1ft1 Lfc11 xl 

(FcJC1I~d"l ~) em ~ ~ 1tt ~ I ~ cgt9 3fCU ~ ~ ~, m1l 

Xilj~IFt1cp ~ If, -&IT cf> ~ ~ ~ ~ ~ I ~ ft~ If ~ 
3lRT ~ ctr ~ If ultt ilC1IWII~ 3lRT ~ ~ 'X14' xl ~ 
\3qll1l~ ~ ~ ~ qRch5'i C11lTff ctr ~ mcfi ~ I \Yf 'X"~ ~ ~ 

<rn '>f\J11fc1 ~ ~ If '4'T<5T \JffCfr ~ ~ ~ TflQl ~ qRlll\Jl'i1 ci> 
~ I c.mT ~ 3fRT ~ ~ 'X14' xl 3lf$p \jq 11ll~ ~ I 

.t\l d'f Fch ~ fctfQ If tfil q J)l11 ctr ~ 311 Cl:;!~ cpC'11 mcfi ~ LR '\3W ~ if 
\3cql~cpC'11 ~ ~ I "ffi~ fr ~, ~ m xl ~ 51 \JfIcfl ~ ~ ~ 
~ xlxil~f.icp ~ ~ ~ ~ I ~ ~ 'B ilC1I~.iil'i ~ &lIClfllFt1cp 

ctR LR ~G:l ~ I 



~ft¢l &1<t>4) coT -wr 1IT?T, tiJftd Cfm. qfft(Yt q ~ R9(ii'~ 6i1R cf> ~ 
\34 ~\pf) Q I tt I lflIT t I 1'11'<(1 -q ~flCf)1 \34£1" J I ~-~ Q)1T~,<. (fQ?r 30) 't1~~ 

'daPI, ~ ~'\ilI~ 3~ ~11~ ~ 61cpdl \rJT ~ ~ I 



~. ~ ~ \3qli1ftldT 

Cfj c;ft q;r ~ =fIT? -;.; i3 44) JI 

FclCl'lllld1 ~~~ ctr "Q3f6i~l cnT \3q lI'P I Tfrlf, 6ICf>~. ~. ~. ~ ~ "$ ~ cf; 
~ ~ ~ ff JOi l:l xl PcP ;q I \ifT ~ ~ I wxn cr 3f ttl ~&:f) ef:5il -q ~ 3fA ci> lOf) ~1 J1 

if ~ ~~ cj) "QTff "if ~ en i1 em- ~arr ciJ ~ rf; "flT21 ~ vn tt en tU ~ (1~ 
~ 60°A, ~ frl'{d tT ~3TI §Ixl W c;ft \i1lc1l ~ I 

f(l61 , \Q tfl ij {C'f "fr ~ \3 ("Q' c: rt 
~&1I£fcfl iTf@ qft ~ ~ \3t4IG;; ~ ~ it ~ w4=fcU,,< ~ \iq~ 

~ ~ I Cf>1\ilfi cfi ~$11f.iCf)1 ~ 1991-92 'B :!\J9~I(1 , =(11'J1,{-ewl q \3tt{ 

Q~~I cf) ~elUT If ~ 50 CJeTI em ~ \jCGfC:-=i ~ TJ{IT (f~ 3ltftt1r:t 

20 f¢cll/~a=r (f~ 5-15 FCPcl1/CJaf rtt fY)S,1 ~ \3t'YIGY1 41L1f 1"fm I ~lufl(YI 

cf; ~ c6 3f:!fil~ 3'lIG~f ~ ~ 10x10 4'1c\! 3i~I(I&1 rGt ~ tR' 

ft~ {J q q., ~ 6 c;-;:r lfJ c11 / 6 ere ~ \{ /crt=f !'I1l{1 st Rn Y1 il cgt9 ~an \9" 170 

Fcn (ttl ffCf> q; ~ Jjj ~ 1l(1 ~ I 

'+1r~d 4 ~ftc6i If)~ti'r cn1 ~ C(R ~ ~I~ if ~11~c;f Cfj~~ cj) ~ >n:Ilfi 

~ l"ftZ ~ I lflml em 4-5 M-~ C;Qi'$'i ~ cp 'lcCl?x 60 ~ ~ d14AI.-=j 

~ 8 tie -;:pfr ctn '""11 ?II 7 % (fij? m (fCf) 't!'{5I l lIl \J11 d I i I ~ ~ ~ {Cf5-flt:;r 
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,/ ~ ~ ~ ~ 3-4 fii;:rc ~ -=mx ~ ~/ fcnc;fr ~ cf> ~ fltc;rr ~ 
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f.i45IC1~ ~ ~ ~ ~ ~ (aqueous) f.itq)~OI, 1118i45 
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fq C"ll ~ dJ ~ ~ "ffl~ 3FfI \( ~I 'fll cf; Xi)Cf -q I3llT<lT \jffiff 6 I m ~ cBI ~ 
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Dr Ram Pal Bisht 
Bhoruka Charatible Trust 
VPO Bhorugram, Nangal Kalan, 
Rajgarh 
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Rajasthan 
community management, establishment 

Dr IN Daniel 
BAI F Development Research 
Foundation 
Warje 
Pune 411029 
Maharashtra 
agroforestry, community management 

Dr MC Desai 
College of Vet. and Animal Science 
Gujarat Agricultural University 
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Gujarat 
pod processing, animal feed 

Shri. Prabhakar Dubey 
Forestry Research Institute 
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Kanpur24 
UP 
wood processing, genetic improvement 

Dr Kanzaria 
Vivekand Training and Research • 
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Madhvi 
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Gujarat 
pod processing machinery 

Dr Ashwani Kumar . 
Forestry Research Institute 
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Kanpur208024 
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genetic improvement, utilisation 
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Institute for Studies and 
Transformations 
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Gujarat 
soil fertility 

Dr MOsman 
Central Research Institute for Dryland 
Agriculture (CRIDA) 
Santosh Nagar, Hyderabad.500059 
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management, charcqal , 

Dr PS Pathak 
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(ICAR) 
Krishi Bhawan 
Delhi 
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Dr M Ray 
Indian Council of Forestry Research 
and Education (ICFRE), 
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Dr A Sharma 
Tata Energy Research Institute (TERI) 
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Col. Narendra Singh 
ZSA-16, 
BJS Colony 
Jodhpur 
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Dr RP Singh 
8 Sardar Club 
Polo Ground 
Jodhpur 
Rajasthan 
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Dr Srivastava 
Arid Forest Resep.rch Institute 
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diseases, mycorrhizae 

Dr JC Tarafdar 
Central Arid Zone Research Institute, 
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Dr Pratibha Tewari 
Central Arid Zone Research Institute 
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Jodhpur 342003 
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Prof OP Toky 
Department of Forestry 
Haryana Agricultural University 
Hisar 125 004 
Haryana 
vegetative propagation, improvement 

Dr PS Tomer 
Indian Grassland and Fodder 
Research (IGFRI) 
Jhansi284003 

~ UP 
fodder, agroforestry 

Dr AK Varshney 
Development Corporation Ltd 
78 Alka Puri 
Varoda 
Gujarat 
charcoal, honey, marketing 

M Yousef, M Gaur 
Arid Forest Research Institute 
Pali Road 
Jodhpur 342005 
Rajasthan 
insect pests and control 
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Mariano Cony 
IADIZA 
PO Box 507 
5500 Mendoza 
Argentina 
genetic improvement, establishment 

Peter Felker 
University of Santiago del Estero, Av. 
Belgrano S 1912 
4200 Santiago del Estero 
Argentina 
establishment, processing, utilisation 

Mari Galera 
Universidad Nacional de Cordoba 
CC509 
5000 Cordoba 
Argentina 
pods utilisation, seed collections 

Ramon Palacios 
Faculty of Natural Sciences 
University of Buenos Aires 
1428 Buenos Aires 
Argentina 
genetics, breeding, seed collections 

Rieks van Klinken 
CSIRO Entomology 
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Australia 
biological control, insect pests 

Ray Ward 
Pilbara Mesquite 
PO Box 520, Karratha 6714 
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Australia 
wood processing, utilisation, marketing 

Mario Antonino 
International Prosopis Association 
Av Gal. San Martin 1000, Songi 50630 
Recife, Pernambuco . 
Brazil 
propagation, utilisation 
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Paulo Cesar Lima 
EMBRAPA-CPATSA, 
Petrolina, \ 
Pernambuco 
Brazil 
establishment, production, utilisation 

Maria Theresa Serra 
Universidad de Chile 
Casilla 9206 
Santiago 
Chile 
wood technology, management systems 

Lars Graudal 
DANIDA Forest Seed Centre 
Krogerupvej 21 I 

~050 
Denmark 
seed col/ections, biomass estimation 

Mohammed EI Fadl 
Dept. of Forest Ecology 
University of Helsinki 
PO Box 28, Fin- 00014 
Finland 
pruning, coppicing, stand management 

Ronald Bellefontaine 
CI RAD - Foret 
Baillarguet, BP 5035 
34032 Montpellier 
Franc.e 
plantation systems, establishment 

Yves Dommergues 
CNRS 
11 Rue Maccarani 
06000 Nice 
France 
nitrogen fixation, rhizobium 

Henri Le Houerou 
CEFE/CNRS 
327 Rue AI De Jussieu 
34090 Montpellier 
France 
forage production, range management 



Lorenzo Maldonado 
INIFAP 
Av. Progresso No.5 
Col. Viveros de Coyoacan, CP 04110 
Mexico DF 
system management 

Cristel Palmberg-Lerche 
FAO Forestry Dep~rtment 
Viale delle Terme di Caracalla, I -
00100 Rome ' 
Italy 
systems, genetic resources 

Tony Simons 
ICRAF 
PO Box 30677 
Nairobi 
Kenya 
nursery management 

Rafiq Ahmad 
Department of Botany 
University of Karachi 
Karachi 75270 
Pakistan 
plantations, establishment, salt tolerance 

Angel Dlaz Celis 
CONCYTEC 
Los Tulipanes 180 
Urb. Los Parques Chiclayo 
Peru 
ecology, utilisation 

Gaston Cruz 
University of Piura 
Apdo.353 
Piura 
Peru 
pod processing, human foods 

Ousman Diagne 
ISRA-DRPF 
BP 3120 
Dakar 
Senegal 
N fixation, rhizobium, mycorrhizae 

Helmut Zimmerman 
Plant Protection Research Institute, 
Private bag X134 
Pretoria 001 
South Africa 
biological control, utilisation 

Steve Bristow 
c/o SOS Sahel UK 
1 Tolpuddle St. 

/ London N 1 OXT 
UK 
establishment, stand management 

Jeff Burley 
Oxford Forestry Institute 
South Parks Road 
Oxford OX1 3RB 
UK 
management, genetic improvement 

Peter Wood 
~groforestry Consultant 
15 Rowlands Close 
Oxford OX2 8PW 
UK 
product development, management 

Jerry Lawson 
W.W.Wood Co. 
PO Box 244, Pleasanton 
Texas 78064 
USA 
wood processing, machining, marketing 

Ken Rogers 
Texas Forest Service 
2136 Tamus, College Station 
Texas 77843-9988 
USA 
wood harvesting, processing, utilisation 

Darrell Ueckert 
San Angelo Research Station 
7887 N. Highway 87, San Angelo 
Texas 76901 
USA 
range ecology, weed control, 
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