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'1Vi&l·"lt..t..v::U·"lG1~1:J, Wl.e'\SG\ 6\::u::~!I1·"lee'\S::t..t..G\1&lv"l.u2-Sv'1", c1 G\o. Qn~u~ 
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.lJVi91n 'lVc.11ej t\) 'lV, ~511n 'lvcr1n''lVt. v0l511 n 'lVt\)::QtJtl) 'lntDV 'lV9 'l~(;;1 'It. O)V 99n 

~1LC1 .lJC'S9191n'lV~"u5191:".>'V"u,nVe\ CSlRO L/.,E0:: ClAT. ij'ltti'lV.lJe,IkV::tf'l Ikt\):: 

cSt5L~r\:;v,nt5t511n'lV ~ 'l7G1IkV::V''lC'S::tJtJV L.~V2bc1'WDWvdijt511n1V~1L.~"u n1V 

VnWG191tT11t)~G1C'S·'lcS'"tJ519tJtivq1Vn:::~n9V. n91~1L.~"un1V~1~G1. n"u~1~G1 

Ikt\): n 1VtJ:.u1 

n1vtiVt\D'lt/\G1E091 v\'l1G\'lVn::~n'''l t.W9wv'!.l§ttTIVG1 2-91 519tJtiD~1v 

n:~n9V2-::tTlV"lG1 09V ejtJ::t.V\G1 tAn'1cS'"1wG1 V\:V'l n''lcS'"1.lJn 'lVVJVIk tJ'fL tJ'lvV\"11tACI', 

'lVVG1~v. tVtAt.5G1vJnr\jves11{]"1vtiv 5tJ ~ v'ln"lvWG1v\::V'lt.c1i1t0lE0~ v\'l1G\ 'lV 

n:~n'''1 ~v1.G\5tJWV ij"lv.lJn'lv:".>'v"u.u2-91q'lvn:: ~nsv . q'lDn:~n9V9'lG1~.lJ e, 

~1t.nG1 tAlk(;;1n(;;1''l1~nvn3q 'In 'lV I.~'l)';)"l IkVDtTlU 'lq::VG1'lG1i31t.tTI"u"1::cS"u~·'l~tJ~1 

~G1. e,~1L.nG1r\jv,ntJl.l''J1.:''.>'wv'lVlJJ 1kE0:: v~n'lVtAt.Vl"u'l::cS..u'lv.n"lvVnwG1q:vG1 

(;;1''l1~ . cr1vv. n'lvtilG1E0s1l'l)'T.JG1~V ~1.lJn'lVV1Vvc5v~n n'lvt/\G1E091 ej~::T1'lV lJ 

1.tJt.5G1n'lVVlG1t\)91ej,ntJ 51stJilD q'lVn::~n9v vtJ1Ji.JtJ1{]'lv~V ~1t.5G1'lViq'lDn: 

~n9v C'S'l"u"lG1t.l''l:''.>'v"uU'l1Vi'lVV1v'lvn'lV WG1V\:v"'l 1kE0:: tJ::t..lJVWV n'lvtilG1E091 

r\jD,ntJt.c1i1t0lt\)qlVl..v~. Vl"u"lV51D1"uV'l n'lvtilG1t\)s1oSVV1{]1V Ik..vVI.5G1ejl.2-G1 tTI'11 

1.nC'S9n~n~G1V 9. 1Dn::~n9v I..!.t\):: vntilG1t\)s1 tA9"lG1 ~V12-1G1tJ::cStJtJ::n 1v'lVG\ 1V 

n 1V til G1 E0 S 1 c1 v ~1-

'lv fl t\)::lJet 1 n'1 v. tJUVl 1G1Uc1 ;;i'.un t..f1 G1 ~ u'lv n 1U til G1 t\) 91 V I..!...vu .1'11U 9 9 n 

IktJtJtilG1t\)91tAvCr. (;;1'l"uVnn::C1I..!.&)D tJVtTl1iJn~I..f1Cl~v VSVn'lV?)l.tJ'l51D1"uC'S·'li\V 

2-9 ,£U(;;19U(;;14 1 ~2-91n "lvtilCl t\)91. c1 t:)1)11: n 1'l)'rJsVlutJ"1Vi~Cl t.C'J1. tJnuwG1 tAVlG1 

E091 ~ n 'lv'lf~.'O"lVtTI"u"1V VlU'lVVlG1E0S 1t.vUG1u. tJClI..!.U::V'1~::tJtJEr ~'lVitJG1 :".>JVc1D 
c 1_ _ """C':V _ _ <::> I _ _ _ <Z> -. 

~ I..!.nunv\G1E091. tt'v\t.:".>ClDc5n(;;1D~1.l'1JvntJn"1uV\G1t\)911kE0:: un~n~"1V\11{]"lV 

t.ws~nt. VV51 V "l"uWCl W 'lClG1 ~1 ~'lvn "1Vt/\ClE091' c1 vu "11 t;11.G\ v n ~ut2lutJ G11k u::u'''1~:: 

tJtJEr oSDV1{] 'lV iJ1.J1.C) W DWU,ntJ WG19 'ltTI "1U~Cl Ik dn S'lG1 ~t.vv'!.l§t tTlV Cl ~''lcS'"tJ n 1U 

tilCl t\) 91 r\:; 'D,n tJ W Cl 9U~. 
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~ tJ~~1 2- 9 1Jl 'lVtilG\ 6Y9 1 ~'OUt!) 'lVlk.0UI..W 95)G\ I.. 6)9 JlI.. -9 'l~ 147\1.. UI.u'l::~.u 

lk60:: G\l..cfuM'~G\2-911..G1iTI:.0t60~c·1'l11 47\I..VUVI'l11..6)9Jl, VI'l11.6)9JlI..t,§'lUU I.&'UV'l 2i:: 

VG\2-91Jl'lutilG\60S1 (Treatments). 

2i::VG\2-Sl','IUtilG\6091 9'lcv~l..vu£i147\W'OJlI..5"'l &'i'l.u'lG\I..tl1U lk60:: ~tJ'lULG\ 

I..~U WG\9'1U1'lU~G\2i::vG\ G1~1J. t<)'lJ'tJ::l..wG\lkG1JlG1~1I..vu6u, 2i::vG\2-91Jl'lutilG\6091 

S'1G\~I..VU ~147\W'OJlI..5"'l V&'i'1.u'lG\I..tl1U lk60:: ~tJ'1ULG\ l.~v: 

51'0 'I.ulkG1JlG1' '112-9151 '0 'l.uI..S)Jll.V.rl 'IUUI V'1U, 51 '0 'l.ulkG1JlG1' 'l 1 2-91sG\ G1 'IJl 'lUUI V'lu. 

51'V'l.ulkG1JlG1''112-91Di51Jl'lUVlV'lU ~ VJl I.. vu6v , 

2i::VG\2-91Jl'1utilG\6091 ~Ul..lJ947\QUG19Vl.G\v11.&'uV'l VlU'1vtilG\6091 

(Plots). 2i::vG\2-91Jl'lU tilG\6091~c\v11..&'vV'l 2{''l (Replication), 

G1'l.uVJlJl::C1lk6;'OJl 'lutilG\6091 ~G191.l:5 3 ~''';eU1 tJ .l.UJl 'lutilG\6091 "'$'lI..VUG191.l:5tn'lV 

~'..; I..W'I::V'I tJ'I1i51t.lJ9i7\'tilG\6091G19vl.G\v1 9'1G\1.G\6'"'tJ5I'O'l.ut.~UI'lV ~ JlJlVl''I 60'1V. 

Jl'lUtilG\6091tn'lV ~ . ..; ~2{'OVI.6'"'G\l.V1I..5" 'IUI'uul.'9 v'Iwue91Jl 'IutilG\6091 t.¥lG\ eutjtn"lv 

I.. lJ9171 tilG\ 6091lVI.. '060 'lqj'Oifu, T)"IU1 "IJlt. 5" 'll.. 6'"'G\l.tfJlkd60:: 2i''';2-91 Jl 'lUtilG\6091lk v Jl 

99Jl'9'lJlifu n~l..~vt.vv 60SJl ~ Ulu'IUtilG\6091lUlV' (Blocks). s)9Jl ~'Vutn'lvvv.u 

l.~ 1..'060'l1..lJ9i7\'tilG\ 6091'1..)';:' "ItJwc51G\ ~ tilG\6091tjl.2-G\ i7\'.l:551 'V "I.u i19v qu. 

~G1WUlk tJ (variables) lk.0U £i147\V)'lUVG\lk VlJl1.G\ '9'1JlJl 'lutilG\6091I.W99::M 

tJ'lVWU2-91Jl'lU tilG\6091t.t,§'lVV, c1'OU'I12-91lG1WUlktJ I.~V 51'O"I.uq;s12-916uwG\, 

d"lUlUJl~G\e91wG\. d"lUlUJllkV11. wuw::S)G\I..DG\w"u. VI'lGR 1dC1Utjl.vl.tJ .~U'OUlk.u1 

1..0 (t.wc5) C:16u nlk.vu~G1WUlktJt.Uln9Uifu. 

c1'VV'l1Jl'lUtilG\6091t<)'U10tc:::!t.-?u( N) 47\1JwUJl::tiltJ C:iwuw::S)G\e911.~1l.;:,'. 

Jl'lUtilG\6091'lG\tilG\ &'i9tJJl'lU1C\it<)'u N'1u 5 SG\G1'1 t.~u: 0.20,40,60,80 m60 N 
dlt.6'"'JlG1"1 '1ulkG1'60::SG\G1'l.l:5 3 UlV'lU . lkG1'60::UlU"IU UJltilG\6091'lCivG\lkVlJl "'$'lU'OU 

t.tfv, 51'V'l.u~1e91wG\. 51'O'l.uUlU'lUlkUlVU2-91 vG\2i::wG\ lk60:: wuw::S)G\t..DG\. 
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'1vnc;::,:VlJ Sc\C1-Rc;Stl,,)'V N Ik.uV q:Vc\Jl4VV1C\c;::,91 (Treatments). ~'VV~1t7( 

unVlG\c;::,91 DG\lktl1n lk.uv'4:C1wiJlkv (variables). 

Jl~'t,;'9vVlC\c;::,91 tlI1Jll.vvl.eG\il9uqv Ikc;::,:: &'I1C\-d"lJl"lV~1.~Vl.(§10tC1 e91G1v 

"l'''l~tJ'9VC1'1'~~n-d''l &'I'Vv~lViJl"lVVlG\c;::,91 "VV&1:'?tJlkC1.u D\ 1. B'fiJ 3 &9n 

(Blocks),~~lktJtJi:r1.~V-d"lJl1V99JllktJtJ VlC\c;::,91IktJtJ~·.uc().utdV (Randomised 

Complete Block Design). 

ISlsn 2 

:'? tJ 1: Jl "IV 9 9 Jl Ik tJ tJ VI C\ c;::, 91 Ik tJ tJ ~.tJc().tJtd v 

(Randomised complete block design). 
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1 

n *1'Uu*11lhW'U 

lh~:: Jl'l1J~cf1tJ::C1,yG\Jl'l1JtilG\~91 



G'I v 'J .9 .. J'o/;)'J S':: 'l~ O1. illu Vc5 Yl V1 Cl 

E091- c1vch1' 01~'JYl 6 ['C\9U w ''Ju 

1. ,) VI'J'uS'::~1.C\0'v'J VI 'J'U'l~[,.uClWU 

~Yl[,.uG\ ['['E0~ VlV'JU'lUVUD1['V11lCl ? 
v 'J 1 D19 'J Cl S':: s.u1. C\. Q 1 UU, V1 U D1 B1' 

VI''Ju['~.9...Jv'J1[,[,wU ['['E0 ~ CI·'J dJUYl'Ju 

V1C1E091 G191'1C\['~.9...JtJuV\Yl'lru'V.9...J 

tJuv\YlV~ ~'JV0tE0C1 ~1 VI''JUS'::G191 

2-c5U rUvnv ['['WUYl 'JUV1C1E091,Yl'JU 

c;1C1~u'l~ , Yl'J uCI·'J[,vu1'Ju, Yl'Ju6S1 

[,YlClG1''J1J. , S.~CI ['V1U~'JYl~'J vu'J 

[,[,E0~ [,VlClYl'JUG1''J1JB1'[,nCl ~0tClVB1' 

'01.C\G'I'JG\~G\ .9...J 'JYl'9U . 

'lU[,VE0'J[,5C1Yl'JUVlClE091 .uYlS'::.btJuVl'JB1'01.C\G'I'JG\~Cl1. -V Yl 9'U [,nCl~u 

[,&)9VJ. ~'JVYl~~Yl91J ['['E0 ~ -3~'JYl'J1J0 5VWCl~9Vc1V~1 .bG'lv'J.9...J~'J['vu G191G1C1 
;_...-._ c:::t-.o."'--- v . _ ___ c::::::.._ ~ 

G1WVW1JYlU [,W92-G'l'JG'lClG'I'J['Vl U ['[' E0~ 2-['['U~ 1J'J [,VE0'JWVYlV ['VlCl Yl'J U t::l V UVl 'JVI 

01.C\G'I'JCI~CI.9...J'JYl' 91J[,nCl2:1J . Yl'JUG1C1G1'wvwu n u cJ 'J1[' V1Jt1YlYl~ G1 S'::e;vv'lti1 ['['n 
'l2-tJ1JVl'J [,[,E0~ G'lv'J.9...J[,t"1L"wCl1.C\ch1V11JYl'J1J . 

~ 0 . ',,- ___ 0...- ,- .,- a..J I .... "--' _ 

.9...JYl'JUG1C1G1WVWU YlVVl.9...JClt(' YlG'l U VlJlc5V2-91 YlV Yl'JUVlClE091 ['['E0~ 

G1910G1'Jvc1vnv[,[,wu Yl'J U G'lV1JS'::Jlc5.9...JW 9 .9...J B1'S'::vVVc5u[,[,wUYl'Ju Yl'J[, V1UV'J 

~'J['VU [,[,E0~ c:S".9...J[,VlCl c:S".9...JWu. 
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T)'lV'l ~V~c;S12.-91n'l1.JV)C\609r~,,91V''l1.J l,i,.01.JI.W9~9n~ l,i,60~ Wc\VI~1.J'l WCI 

9'1 Vl'l1.J~CI V1~'l'V n~~n91.J~1.J'-)l~, VI''l1.JG191ltli~'l'Vn~£n91.J 1.i''l.9..J'l.9..JC>.-c;S'V1.J o''V.9..J 

th1tli'l'VVf1.J'11.J~n'160v~2.-91n'l1.JV)CI 6091 ' ~'l'Vn~£n91.J l,i,.01.JunV)CI 6091 61'l.9..JVI''l 

.9..J~~ 'I Cl ~105'l.9..J'lC\V~I.£:51.JW1.J l,i,60~ Vc5'LJV\:]'LJ ~~{)c\2.-91 n'l1.JV)C\6091'1V1un3~ 'In 'ltflG\ 

l,i,60~ q'Vv'1V1un3~'ln'l1.JI.i'-)l~ V'lI.V1.JVlu1w'Vnl.i''l~1G191n'l1.Jl,i,1.J'Vv1.J 0 l,i,1.J'VtJ, 

£:5~ 'IV 1 if1 V1£:5V1.JVl 'l1..TlCl ~1.J'11.Jn 'l1.JV)CI 6091l,i,61'0 05'l.9..J'lClG1C\c1n'LJ~ 5'LJ t~b 

~ 9'LJ n 'l1.JV)Cl6091'1G\ , T) 'll,i,61'60~i11.JV1J\j'V2-91n'LJ n 'l1.JV)C\60911.~-)lV 'l160~9c5C\J\j'V 

n'LJ ~ v~c;S1 l,i,60~ i"1.J6191..)2.-91n 'l1.JV)Cl6091~q'Vvu n60~C\'LJt:\'V'l.9..J05'l.9..J'lc\ '11..)n '11..) 

~9n~ l,i,60~ l,i,iil2.-V1..)Vl'l V1~I..TlCl~tflC\C\nV'l, thnI.5C\'1G\ l,i,1..)'VV1.J G191.0"n'l1.J 

n~J\).9..J l,i,60~ Vn05'lVl'ls) J\j'Vn'LJ05''V1.JV105''li\1..)2.-91n'l1.JV)Cl6091 ~1V~n9'LJ£:5Q1~.9..JLJ: 

• 

• 
• 
• 
• 
• 

• 
• 
• 

~ 2.-91n'l1.JV)Cl6091 ( l,i,61'60~i11..) 9'lCl~'1c;S~n'l1..)V)Cl6091 '1Vl,i,61n61''l1Yl 1..), 

n 'l1.J'1~~2.-91n 'l1..)V)C\60~ 1ltliI.V1..).9..J'lC\61~J)'l1..)V1l,i,61'60~i11.J~ ~n ~ q'Vv'1V1l,i,61' 

60~i11..)0~'LJc;S1..) ), 

~V~c;S1l,i,60~ I. 0'1 Vl.9..J 'I V 2.-91n'l1..)V)C\6091 

"'" 05~J)'l1..)VI 

2.-~Vl1.J 'I Cl 2.-91 Vl1..) 'l1.J l,i, 60~ l,i, W1..) 'V'lC\ n 'I 1..) 'V 'I 1Vl1.J 'I 1..) V)C\ 6091 

-V1.JVI VlV'l1..)ltjn 

n'l1..)99nl,i,'LJ'LJn'l1..)V)Cl6091 (~tjnwCI~~{)C\'1C1, r!L05, 1.'V60-)lCl l,i,60~ 

tj n l,i, 1.J 'V'lC\ (7) 

vVll.n'LJn''l2--.y1..) l,i,60~ n''lt5'c\I.'V60'l61''l1J, 

vVll.n't.Jc;1'VU'l1, n'l1..)61'lnl,i,V11l,i,60~ n'l1..)l.n't.J5n05'lc;1'VU'l1 
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• Jl'l1.J~oU&l9l"'l1.Jti1C\c\)91 ( c1'UU'll SC\G1'lJl'l1.JVlV'l1.J, 

SC\G1 'lJl 'l1.J'1c:s'0'1.J lk C\)~ (, 'UC\)1Lc:s'0'1.J ,Jl 'l1.JVc\lk V\Jl, Jl 'l1.JJl''l~ VC\ '1.~ 

WC\, Jl'l1.J&I'U1.)C0oU~C\ii01lkc\)~ ~C\G;;lWC\). 
• (, 'UC\)1LC\ &I 'lC\ V'lJl 'l1.Jti1C\ C\)91 ~C'S'l('~c\ 

• '1w~(,V1.J02-c51.Jt5c\c\)'lU1'l1.J lkC\)~ ~~12-.y1..fl.VLN 

Jl 'l1.J99Jllk 1.)1.) Jl 'l1.Jti1C\C\)91 Vi' 1''lUc\ 'lU ~(,V1.JJl 'l1.Jti1C\c\)91i7:('VloU'l~~oUB1~C\, ~ 1 

~N~C\ "l:)Jl'11.JJl'l1.J~oU &l91lkc\)~ ffi~. c1'UU'l1 Jl'l1.J99Jllk1.)1.)Jl'l1.Jti1C\C\)91'11.JV-.u 

(C::CJl('.if'1. lkC\)~C::CJl('.if'1. ' 1984 ) 

Jl'l1.Jti1C\C\)91G1''l1J 9'lc\~c\''l(,1J1..fl.tJ(,V1.J(''Uc\)'l 2 -3 ('Q91.J ~ 2 -3 {}, 
~1.Je!n1.)~tJ~~1 2-91Jl'l1.J ti1C\C\)9l Jl'l1.Jti1C\C\)91 i7:t/1.C\51.)W1.JN''l('~c\ G1'loU 

('0'lVloU'lUi7:Jl·'ludl.v ~(,V1.JJl'l1.J(,~uV\1i/11.J lkC\)~ (, 'UC\) '1. Q1V1.J, G191'U'l1lkW1.J 

Jl''ltJC\(, 'UC\) '1 '11.JJl 'l1.Jti1C\ C\)91u '1 1wc51w (, W 9'1Vrl.C\ W1.JJl 'l1.Jti1C\C\)91 G1 'loU(' 0'li7:&I 'lC\ 

VloU'lUl.V. 
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a.J ~, _ ............ ___ I _ 

tJ11,e,') o'i).un')1.)tJ1G\E\)91 G191.':(;~n'i)') G11.) 

1,9T~C1911,5G\ VlV1 ' 1,5G\1,I,1.)'i)'1G\ I,I,E\)~ 

G1911, 5G\n ')1.)V1G\ E\)9161.)tJ')1.)'1G\. vV\'n ')1.) 
C>J"'-"'- ' C) _ I = ~ 
VTG\tJ1~G\ I,I,E\)~ 1')VG\')V L1.) n')1.)v~G1'UG\ 

rll,l,;.)1.) n')1.)e,J1.),5I'i)').u5'UWG\~9'U ~91 

1,I,G1'E\)~t\1.)'1V1~1,I, ~1 1,1, ~'i)"n('0')tJl ')~n1.) 

11.)tJl;} ,51~1.)~. 0"1~nU1.)'1t71I,1,G1'E\)~t\1.) 9~V1 

'U')vJ\5'i)n'U ,5I'i)').u5'UWG\~9'Ue,91 c11.)c1 

tJl;.),5I~1.)~ I,W99.9n;; v')W'i)nl,€,)I,~,)I,2:')1~ 
" - l" 

0";· 

61 'i)1.)~ tJlU')VJ nG1 ~ 1J 11.)G1 ,)G1~E\)')11, 'i)C\)') I,w9~q'i)v1t71tJ1'')1.).b1,l, W1.)n ')1.) v') 

~1,5G\ tJlv11,1,G\'n'91.) n')1.)V1G\E\)911,1,c\)~ c\)~Vlv')1 n')1.)V1G\C\)9ll,tJlG\n')1.)u1V\('0·')i\1.) 

11.)n')1.)V1G\E\)911,1,;.)1.)I,'i)C\)')V\tJlv')1.)I,;JG\ . c1'i)u')11,'i)E\),)V\I,Vl.u')~~.uV\'~G\ 9,)G\~1,I,;,)1.) 

G11.)E\)~0 W 1.) ,0"1 ~nl,~.u.bW1.)c1nl, i/i9tJ1·')9G\1.Q U 19 ,)V1G\ ,G191W ~v ')v ').ut!} n I, v1.)n ')1.) 

V n11.)1,19 1.)1e,V\";9·')1.)'i)V ,l,w')~T),)tJlv') 1.) /Vnl,l,~'i)0'd;1G\ 0 1,.nG\01.QQn~ 051 W1.) 

('0~t; 91.) c1n ')1.)V1G\ C\)91Q1.)9 ')1.)')t\G\ ,,; n n ~211,1, ~ VW1.)~I,~.uc1n11.)G11.)c\)~G\ W1.) ('0'') i\1.) 
, " 

v')vi')1.)~nJ.u w9.u0";? ~n'i)JnV\W'i)W1.)I,f11n')1.)n~nJ.u 1,e;-1.) : n')1.)'i)')1I,1,W1.)V1G\ 

E\)91 ,n')1.)n~nJ.u 1,;JG\W1.) I,I,C\)~ 0'1.)~C191n~nJ.u1t71 ('0'')I,c;)G\1. Vo;;V1tJlU,) I,I,C\)~ I,W9 

'1t711,1, 1.)'l~')tJ1'')1.)~Vn '1t71tif1.)1, 'i)E\)'). 

t}L1.)G1 ,)G1~E\)')11, 'i)E\) ') C191'U 9nl,¥)1 1,'i)C\)')1,'§).uV1G\C\)91, I, 'i)C\) ,)l,n'U n ·')z,-\!1.) , I, 'i)E\) ')&1I,V 1 

~,G\ V1G\ C\)91I,V1.) G11.). T)')v') .bn ,)1.)tJJ1.)1,I, tJ1G1 ').u0"1 tJ1',)1.),51 'i)1.)tJ1.)~n n ')1.)0J1.)1,I, tJ1 

G1'')1J&1l1.).[r.utJ1.)V1ntJ~~')-51.)e,91tJ1'')1.) I,W9'1t71 ~nt\1.)V\J\5'i)e,91 ~ 1.)',). 
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0::'0'I.VUJl 'lUt\I.~V '1UI. 1)~'lVlV,''lU~CI -o'l vi 'It.fl.C\Jl::T\5J..JtlI.uCl 1<'JlU 'l1l.l. 6;1) l.l.G1' 

J..J'lWUG1'lJ..J01 I)''l v,''lUV1JI..uClWU VlW9J..J0::tjJl1.Q. E\I)UI.5C1~'lVJl'lU~r~'91G1'l'1J VI 
vl'lUG191Jl'lU Jl'9UVlV,''lU0::I.~J..JJl'lU V\CI~91 (l.qU: I..uClWU, V,'9UWU, tJ/U, l.l.511'lU 

l.l.~:: 1.~91.uG1'l'1J ) q10::~I)V'1V1V,''lU0S'lJ..J'lClI)'l1l.l.WU 1. V&1)1tl1u11Ql.vUU'l1t\. JlI)CI 

Jl'l~VJl9U l.l.~:: VClJJG1'l'1J Vl0::'1~ I.qU: ~1q1 -o'l1.5C11)c5~t\l.l.6;I)V 

( ~::9c5C1 I.v1'1UW'lJlI.~91l~VlI.VUt.fltV1VCI'1U0S::V1U'lJ..J c! tlIU'l 46 I.W91.C19U-o'l 

V,''lUG191Jl'lU 1.~91l~9u'1C1l.l.CI' ), 

I..uClWUl.vu~1V11J~-3C1 l.l.~:: 1J~'l. T)'lv,''lU 5Jl0S'lI..uClWUVt\ (tClV0S::I.W'l:: 

I..uClWUG1::r::'UtTlU'l) o0uu::W'lU2.911..uClwU 0::I.Q9J..Jo0UU'l1L I). 

1..u9vl'lt.fl.Q 5UI..uClWU0S·'lc5'u Jl 'luV\CI~91,'1V1I.JlU 5Jl0S11 V '1UU'9UVlI.VU l.l.~:: l.l. 0i1 

t\'1UtifUVA:~CI. T)'lI.JlU5Jl0S11v'1uu'9uVl59U l.l.~:: ~J..J .uU9'lCl0::G1'lV l.l.~:: 1.1)~'l 

1.911 vtlI-o'lun0::'0'l.nCl. 

I..uClWUVll.l.V11t\l.l.6;1) E\I)UI.JlU 5Jl0S11 ~Url1c.h1V15C1l.l.tlIUU. l.l.G1''0 'E\l)u'10i 

rl11..uClWUJlJll.l.0S1l.l.ClCl0S'91 ~10::1.5C1'1V1I..uClWUG1'lv1.Q. 

T)'lG191Jl 'lU5Jl0S'll..uClWUI.VU~'lUl)ut(]'lV 1. vc\UJl-o'l 3 I.Q9u~t.fl. v, E\I)U0:: 

V\Cl0S9U o0UU:: W'lU2.911..uClWUJl'9U (E\I)'lJ..J19Jl l.l.~:: E\I)'lJ..J1J~-3C1 )~1I.JlU5Jl0S'l 

LV. Jl'lUI.JlU5Jl0S'll..uClWU VlG1'lV l.l.6;1) '0'Wc51l.l.G1'0::I.~VI.I)~'l, V10::1JwUJl::v\u G-i' 

Jl'lUV\CI~91ll..J'Udl.V9JlQI)V . 
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tJ 'JG\il 'JuV\C'S'Jif'LJV1~G\ 1'LJn 'J'LJ1.~9n~ VlG\w91 l.l. 'u'LJ1Vll.l. 'LJlq;)'J~V\1.~9n VlC\ 

w91U'LJ w'J.o'JG\ I.V'LJG1ul.l. V\'LJ1Vil.l.n'I.2-G\V\I.;:;-'Jc;S'LJ1,. , G1uch1 . V)'J'LJG191n 'J'LJ VlG\w9tJ 

WG\ 9 'JVl'J'LJ~G\ w''J6)tJ 21 'Jun~~n9 'LJ 1 'LJ I.2-G\I.V'LJ CSi1 V1'.bQ'LJ1. V'LJQ'LJ 21 'JU ~u'LJ1VlU'. 

G1911.~9nVlG\w91cj'I.2-G\c11n''Ju . 0l.l.'u'LJvI 'J 'LJ~1.~9nI.9'J~9'LJV1V\' 'J 'LJiJn l.l.w ~ 

w~tJ 'JUw''J6)tJ V\''J'LJ1'LJn 'J'LJC1G\G1 'J.o, 

Ciu'LJVlnI. V'LJ n'JuVlG\w9 cj 
I.2-G\V\.bV~I.W G\ C1'LJl.l.G1 nG1' 'JV'iu . 

mVl'LJ . .bCiu'J.o&l9U 21'LJ0 w~Vl.o''J' 

w~I.Vl1J . G1 G\V1'LJV\'J1 .1ilcf1..J1.u 
, "'" l.l. C0 ~ 9 'J Ci 'J'LJG1 'J1J,I.W 'J~n 'J'LJ~ l. w'LJ 

1.C10tG12-91WG\9'JG\~1. C\ ~tJW'LJ 

n~VltJ"'JnvG\1~1n''J u , 

l.l.'LJu1G\nG1'J.o . iJ'LJI.V'LJ n'J'LJu'Jn V\ ~219nV1 'J~VlG\ w91V\I. V'LJl.l.tJtJG\c5u n'LJ 

Vl.6G\ , il'JI.~9n~V\I.V'LJl.l.tJtJCIc5u n'LJ'01.C\ nCiuv ,,;;;,1VlVl 'LJ 'J 'LJVlG\W91 cj l 'LJ s)9 n 

W~U'JU'J.o1Vll.l.G1'w~s)9n .bCiu'J.ol.l.G1nG1''J1n'LJVl09UV1~G\ , 
.....-- ' c:::-........ ~ ~, . Qv ' , 

J)'J~V\G\w912-91V\'J'LJ .oCiu'J.oCi9U21'LJ I.2-G\l.tJ91 ~.u n~.uCiu'J.u~.ut::l'JU nu'JI.2-G\ 

I.V911.V1l Ciu'LJ~W9nnVlG\w91I.W91Vlw9n V\ 1 cj'V\ 'J11.V11 ~ ~.u 2-91&19 U"l:G\U 

1Vls)9n.b~G\V\'J1 G1G\ntJ~G\V\'J12-91Ciu'J.oCi9U21'LJ l.l.w ~ w9n V1 2 
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~cjl.'&G\ ~.uf)G\61.u'l l.l.t\:l:: c1j'Lt.J ( 1.0'1G1tn)'l1'luW'ln9::~tJ'lVCl:'l~tJV1I.VUJ§lVlVG\ 
~'lUuUU1 ).T)'lv::l.wG\Qul.l.G1nG·"'lV"'\u,Cluu~'lV!l.l.G1't\:l:: ci'SnV\G\t\:l'S1c!Luv::l.w G\QU 

V1.uClu'l.uil'lvRnuw'lv'lut\:l'Sftn . 

T)'lvaVlQu0.u?S1vnt:;'.u 'S'lG\~1.5G\'lV!.un'lUI.9.'l::I.~Ul.nG\~u. tJ''SU'lG\V1.u 

1.1'S'Lfl.'&JlCluutDnl.tJun'luu·1l~QUV1.uClu'l.uil'Sv~uC$>1 e;1~.uClu'l.udJ1C$>1~'ln 

n'lul.9.'l::I.~U l.l.t\:l:: n'lu9.::~'l1~'lntJ''SuC$>1 . 

T)'JV\'luifG\I.6)'Sn~V\G\t\:l'S1lUt\:l::0l.l.~1 CluU'lVll.l.U'1~ V'lI.'&G\V1'1/\'lUI.6)'Snuu 

u;~0T)u.u'lut\:l:: 0wu. T)'lu"'lT)u.u ~1.5G\'lVl'l/\'lUV::~tJClu'l.uVlt?1V'ln'lun'lU 1.~11v 

Vl'l~V\G\t\:l'S'j1Ci l.l.t\:l:: ~'/.I\·'lt\:l'lV n'luV\G\t\:l'S1'&'S1v1'l'Lfl.Ci . 

tJ'l1M v1'lUJl~0~N::I.VlmVV'l n'luV\G\t\:l'S1 ~l.l.n'V'lu'lvC1UV'lU'lG\. c\1UU 

1<'n] 1.V1'S 'I/\'lUCluU W~'lt\:l::U'll.il1C1u'l.ul.v'Lfl. thCi 'lun'lul.tD.ul.ut\:l'l,&'S1n 'luV\G\t\:l'S1 

'lv. 
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UUUl 'lVlV1. oJ V\W'UI.VfUI.~9UJ l.l..0u~ tl\C\i:0915ln~C\l.s'l1. oJl/l''l i:0 'lU~c\U 

c"S:I.W 'l:l.l..0U1i:0u:V1' G1UWClU199'U . G1UWCl2-c.5V9'9U I.VU~1V\~1l~ c"S''lil'U 1.n', l.l.n: , 

l.l.V, 1v l.l.i:0: &\V'lU'LVl I.S'l,u'll.SU l.l.i:0: nu. Cl1UU, G191nvc\I.0'15v 99,u09'U~ 

tl\C\i:091 V''lc''S'l,u'lCl 5'U oJdfu 'U"1V1~c\I.S'l1. oJ1.Ql.l.S)VV. 
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c::v c::::'l.. • "-- ,-

~ tI1 I, 609 n0S 160'U n 11JtI1C\ 

6091SJ::G19101.Q 5'UW1Jn:V\'Ur.)"i n 

nc\SJ::n'181J l G1VU11 , Yl1n11JV\C\ 

6091 2-9 1 v111JVl1n'lnn'U0SV1Jc11J 

1..un1JVl.u1nD1~ 1Vn :~n91J'lq r.J 1 
..... .... Co:lI • "- "-- ~ ~ 

2-1VlU 1l,W 9r.)1r.)Q VC\ 21: WC\ , l,&\.u 

91c\ V V .u 1 l,.ll 1 'U'91JV1t11'11JV\C\ 6091 

~ 1 SJ:: 1, 5c\'lVlWc\ D1v1 11JV\C\ 609 1G11U 

1.Q, 

~V\C\6091 91c\ SJ::Jln1J'-1lq.u1n'9 1J ~ 1 SJ::.2:Jw1Jn:V\'U c1'n 11JV\C\6091 , tl11JtI111 

I,n1 , 1,591Jl,n1 , 'U'9 1J D1I,W1G11..u 0 1,2-C\D11.2lc:s'u)'1J.u1n'91J 91C\.2:JW1Jn:V\'U c1n11J 

2- :VlU1UG1V2-91wC\'l1J 'U11Vl1J11J l,l,G1' Vl1J 11J91J01.Q5'U 'Yl1t11' 11J ~ V:Vl05C\ &\V1.u 

I,V1J.u12-91~V\C\609 1 SJ::~vu'lVlVlc:?C\w'91JW1Jn:V\'Uc'\1n'1v1.Q :LC\u'l1J I,V 60 1 99n 

l,l,'U'Un11JV\C\6091 1,~1SJ::G191~&9nV\C\6091lVlI,Vl.u1:cS.u 0 V: 'U'9 1JVl V111. v'U11~ ' 

n11J9: M'U1U 0S:W1'UG1' 11J2-91~V\C\6091'1Qt\ SJ::~vu'lVltl1' 1 1J l.i.60: 091J 

1,£-1l~1J2-91n11JV\C\ 60 91'1Qt\~1J , n11J9:M'U1U~V\C\6091&\v1Jv:n9'UQVu : 

~n0S:1J: tV.u.2:J9 1n1C\'ltfl60U:U1V ( i)1I, V tflV1.Q'lVlI,91Z-N1L1 0 W' 
Z-.y1JD10S'1i\1J t7i~C\ 1.Ql,l,n'v :~.u11Jd1tJ1J'l1Jl,l,G1'60:I,Q91J, 011JV1J.~)tJ1JG1n c1 

I,Q91J, 91JV1:W.u0S:I,cS'-UG1'10SC\ l,l,60: 0S 10Sc\ 2-91l,l,G1'60:I,Q91J l,l,60: 91JVl:W.u 
... 1J ... 1J ... ... 1J 

G1'1~c\ l,l,60: ~1~C\ 'l1Jl,l,G1'60 : L7, 
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o)"nC\S::1..J::2-9~C\1..J" 2-.y1..JV\C\S"1if1..J 1.i)t.l.fTI:El16S112-912[1..JVlU1C\1..J t.l.6:l:: 2[1..J'lG1VlU1 

C\1..J (Topsoil and subsoil) , ElV1.uI.~n t.l.6:l:: n11..J0C\~.u2-91C\1..J, ElV1.u l.'U1..J nC\ 

I.V1..JC\'112-91C\1..J ph t.l.6:l:: v\1c\91Vl11..JC\S"1if1..JV\2-1c\t.l.El1..J" Yl1I.vtflV1i)'lUi-3l0 

V C\'lSG1'1 ~ 2-9~~V\C\ 6:l9l' C\S"1if1..J81~C\ t.I..01..JElu1.uil9U2\1..J, n 11..J1..J".)l~C\1..JI.2-c\ 

V\c\6:l91l1..J1..u9 n'91..J, ~::uc\2-91W1..Jwc\v\"1.u::~1C\V\1J t.l.6:l :: tJ1..JVl1G1'11J V\91C\0;: 

I.nC\~1..J ( n11..J1.2:"11.0Vl1~ V\C\6:l91 , vc\~::wc\, tJ1..JVl1n11..J1.~1::1.~1..J t.l.6:l:: o)"nC\S :: 

1..J ::0'o 1tJwJ1 2-91~V\C\6:l91), 
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l.l. wUVln 'lUMCI E091G191W~l.l. Cl 1lv\l,Vl1.J'6'l V'9UMClE091c11t!Lwu 'l121C11.S'lJ~1~ 

I. 5dlViun-3~ 'In 'lU01. 5C1c1U~11.5C1 uc5n'1Q 1''lU~U , t!LUl.l.WUV\ G191Vl,v'lUc;?nw9U~ 

v 9nMCI I. V11JS"l:CI U n 'lUVl,v'lUMCI I.Vl1J90lG1 N. t!LUl.l. WUVlMClE091tluUV 9nVlU 

V1'l1. w'lud'l 0 V1UI.59U Vlc11t!Lnv'9uMClE09l w''liTu l.l..0UG1911.5C1'1Vit:;1nJi1uV\ 

I. if'lo v,vn 'lUMClE0911.t'1l~ l.l.E0~ 9''lUl.l.WUV\MClE0911.Q, 

I. W 9091 Jluv''1Vi l.l. WUV\ MCI E091 c1 n 

I.5UI.~UVl'lU. cS',vWClVlU 0 ?)n~ClV1''lE0'lU 

~'ll.Vut7\c::;'>ClV\~G191-Uw''ll.V'll.l. wuV\w''lo 91 

1. V , tluU9C1C\S''lI.v'l1. &E0C1W'lut[1V\l.l.G1,v 

l.l. WUVlw''ll.&'CI l.l. E0 ~ 1.9' 'll.l. wuv\.uc51.J1. .o'I..)9U 

V\~9nl.VlU1''lu. 9nw~vvu11.9''l.uc51.J1..o 
I c:::::..J I....... ,-

V 9UV1V1 'lU <'? wc51tluClcJu , 

I c::> I " c:::..... ___ c::l, QVc:::..... ".... "- " 

U 'lU 'l,v2-91V1 'lU , I.Jl1l.l.,vU u'lV1 'lU~,vWUWCI V1C1 I.Vl,v'l~w,vnVI.2-CI 2- 91V1 'lUl.l. G1n 'lU 

MCI E0912-91v1 'lUrl ~01.C,5V WUVlU11.6)U Jl11.iYCI WU2-91WUWCI ~~{)CI UUI.~U ~u0 

G1'lU, 

Q1UU. n'9U~I.%:r,vl.5C1n 'lUMClE091~G191MClW9V tlu'l,v19nl.l.VV 1''lU]JI'9U. 

I. W 9nuCll.V' 1~uu~w 'lV 2-911.iYCI WU, WU2-91n 'lUMClw9V tlu'l,v19n ~ ~uu'1Vi V1''lU 

G1C1~u'1~'1un'lUI.tD,v9C1G1'l n'lUVlV'lUI.iYClwu 0 VVV1tlu'l,v19n 
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CiL)()V~Jl'lLJG1''l1::J t!} 9.:'1~l.iJClWLJ'1Vl.u . ~LJG19LJ'1LJJl'lLJViCl w9'UGlV'l,u19Jl I,[,t\):: V'U 

V1 GlV'l,u19Jl 2-91l.iJClWLJ I,[,.uLJej G19LJtIl'lV2-91 V,utJ\VU (VlU'l 47 I,[,t\):: 49 ). 
Jl 'lLJViCl w9'U GI v 'l,u19Jl GI VLJl. 5 CI'1LJl. vt\) 'lffin n'U VLJt7: Vi''lLJ9.: Vl o::J 'lLJc;1V~1 l. W 'l:: 0 LJLJ:: 

W 'l'U~91l.iJClWLJ9'lCl9.:i.&V0LJt!} G1'lU1Ci1.vJ);0 5Jlwl1-v'1LJ'U'9LJt7:l.ULJ I,[,t\):: I,[, t711t\. 

Y1'lWLJ2-91Jl 'lLJViClw9'Uw::I,[,Cl1 '1t71l.VlLJo::J'l GI V'l,u19JlG1''l' I,[, t\):: u1f:52..c:S'Rw~1 ViClw9'U 

~LJ'1Vl.ul.W99.:1:1t 9Jl 'lCl t7:9.:vJLJ'1Vl.0l.Ci . 

0'"1 ~'lJlt7:c;1LJl.91l-\Cl1.c;)1,[, ~v GlVLJ'1t7109'LJJlVClW9'U Jl 'lLJl-\Cl1.t\)'2-91c;1LJ~LJ 

9Jll.~9Lh. c;1VV'l1 9'lCl9.:l.T1C1G1V'l,uWClW'lCl'1Ci1''lV1 t..2J9VJLJ 9C1G1'lw'VLJ l.iJClWLJ 

t7:9.:VJl ~'lJlmt\)J]'l,uc1l.5JlG1'l ,u'll.VLJ J]'l,uc1G1'lI,[,,uCl . GlV'l,uwClW'lCl1''lv~0w'l,u'lCl 

9.: I,[, il1. 2-1.Ci J); Vl 'l Jl1. Ci V Jl1. VI,[, ~ V. 

Y1'lVi''lLJ9.:'1w'u)'LJVVi::V'lw'lCl, nGlvLJ'1t71I,[,LJ'1~'l ,j::£,u'lLJt7:9.:'1~0u I,[,.uLJ~'l 

LJVLJu)'LJ t!} Vi'lClt7:f:5ej'1LJu)'LJ ( c;1VU'l1 iJLJI,[,.uLJtjl.5V 100 mt\)J]'l,uc1l.5JlG1'l t!} 

Vi'lCl1.LJ"'1.~l.~ 100 mt\)J]'l,uc1l.5JlG1'l ? ). 

Y1'lV:'lLJViClt\)91VJ'UV'0'UWLJWCI~::0C1G1''l1J ' G191v'U'1Vi9C1G1'lJl'lLJVlo::J'lLJ 

l.Vl,u'l::c:S,u"'1.ClV91 G1'l,uZ,::VlLJ'lCl I,[,t\):: 0LJLJ::W'l'UZ,91l.iJClWLJ l.w9'1ViGlv'l,u VlLJ'l 

I,[,VlULJ2-91G1LJWCI tj'I,[,G1't\)::VlLJ'lLJViClt\)91 ~'lv~nLJ . c;1VV'l1, l.vt\)'lVi''lLJViClt\)91 

n'UwCI ~'lW VJlG1::J::ILJf)v t7:l.iJCI WLJf:52-::VlLJ'lClU9V l.2{"LJ :w::G1 'lv"'1.t\) (Stylosanthes) 

Vi''lLJ9'lCl9.:'1~l.iJClWLJ 5 mt\)J]'l,uc1Lhl.5JlG1'l . w·'l~'Ul.iJClWLJt7:f:5 2-::VlLJ'lClV'lLJJl'l1 

l.2{"LJ : l.21LJ"'1.G1o (Centrosema) GlVLJ'1~ 10 mt\)J]'l,uc1v1l.5JlG1'l I,[,t\):: w''l~'U l.iJClWLJ 

Z,::VlLJ'lCl'1VlV' l.2{"LJ : 9'lO'll-\N (Arachis) GlVLJ'1~ 30 mt\)J]'l,uc1Lhl.5JlG1'l . w''l~'U 

Vlv'l~::0C1G1'l'1::J Y1'll.VlLJV''lGlV'l,uf:52;vCI 2-91l.4C1WLJG1·~ ( I Z,91l.iJClWLJt7:f:52;vCI) ; 

t!}o::J'l l.{)l.21LJGlV'l,u19Jl 2-91l.iJClWLJG1·~ nG19~Q l.tD,u~'lLJVLJ l.iJClWLJ c1l.tJ9t7: VJl 

( t.tD',u9C1G1'lJl'lLJVlo::J'lLJ). 
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n::J0,u ~6:l:: 1.5C1 iJ1Ul.R9 1V1,u1UCCvr1Q t!! 1Ul.V11V1~t!!1U1Q 

n'91J99n1. -JV11V'91J V\Cl6:l91 

c\VUJl:Jt5-Ul..uCHDU , tI1'9UWU 

( C\i''lc0t) Jl'lUVJlQ vuc;:0G1U ) , tJ'U 
u , 

l.l.iS0: l.R91Vl-U'lUcJLuVi91Jl'9U~ 

99Jl'1Vt)'9UV1C1iS09l Jl'lUG1C1l.R9 1 

Vl-U'lU l.l.iS0: 21'"1U"'lVlUJll..uClWUS91 

tI1' 'lUejU9Jl ~l.VUJl 'lU~ 1~ 'lU ip.u 
W 'l't:;t.JU~cS"-Ul.l. 5 1 . 

C\VUJl:Jt5-U l.l.iS0: G1C1l.R91 

Vl-U'lU ~ :UCI S91Jl 'lUV1C1 iS091U'RU 

l.ViS0'lClc5 VnU . 

c1VeJ'll, T);tI1''lU V1C1iS091WCl~'lU~:UCll.l.G1JlG1''l1nU, G191 21'"1l.l.iS0: Vl-U'lUl..uCl 

WU~:UClU1l.l.~VJl'9U '7$1'1 V 21'"1WCI~:UCI 'lVl.u. G191Jl VCll.U 1V'lUl.R91 Vl-U'lUl.l. G1' 
__ I Oc:::l. _ C-::l.. ...... 0.....- QV _ 

iS0:9U V'l~:UClWCI l.l.iS0: Vl-U'lUl.iS0JlVlU'lU tI1C1iS09 1 T)JlG191Jlt)l.l.WUtI1Jl'lUtI1C1iS091 

l.l.~V~0 . il'ltl1''lu'l~l.R91Vl-U'lUl.l.t)t) 0l9UG1C1 , G1911.VUl.R91Vl-U'lUl51V1UtI1'lUl.ViS0'l 

Vc5Jln0's'lCl 1''lU. Ql.l.V1 C\vu.ul.R91Vl-U'lu"l:.G1!71 2 N"'l5 91'1 VW'lu'luf)11.W9l.l. 5' '1 V 

l.ViS0 'll.R91 Vl-U'leAG1U9JlTlJltl1''liS0 'lU . c\VUSc50tClU'l~d'llJJll515)t)0'99Jl ~ ~'l10 

99Jl. 
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.51 '01..J1../'l1. 9'l VC\ YJ~ 1 V\C\ 6:l S 11. e{1..J 
1..uC\W1..J l.l.6:l~ 0'1..JCCc:<SCC1..Jf)1Vlrl~dl1QI.W'l~v'l 

il1l~f)11.~S'lC\~~Jl2-'lC\1.Q 1''lU t!} I.VSU 

I.1)SI. 'O6:l11 V '0 'l 1'1 c:<SW1..J VlVJ Jl Ui"fl"JlW1..J, 

N''l.i\1..JC1S1V1,u'luf)fLVJ~l.l.~ l.l.6:l~ J)'l'OS1..J , 

t[1~'lJlU1..JrlI.9'lf)11..uC\W1..J t!} 0'1..J Vl~ 
CCqL1..J6:l9 Jl v\c\ 6:lS1 C\J 'Orl1..J CCc:<Sf) fLVl u'Vlrl1..Jd'l 

1.Q snl.wst!sJlI. D1..JJl 'l1..J51Jlv\"'l6:l 'lut!} 

G1nI.5u2- s 1f)1usu . 

CC1..JI.'06:l1l~VC\YJ~1V\C\6:lS11.e{1..J 0'1..J l.l.6:l~ 

1..uC\W1..J s'lC\~G1nI.5JI.~UVl'lu1.Q. 

il'l~V\C\6:lS1 V1'ln~vl'l1'1n~'lnl.l.t~i1vC\YJ ~1.5C\CCVJJ\ 'l1..JV\C\6:lS1etJ\~ l1Q. Q1U1..J, 

.5I'01..JJ\~J1c5,u1.9 'lvC\YJ~1V\C\6:lS11. Vl.l. 51. V~I.V1..JJl 'l1..JQ. il'lv\'l1..J1JVC\YJV\C\6:lS1WJ1W 

rlS'lC\~e{1VC\YJQ1J\''l'01.VWS,u I.WS1.VN''l 5S1 . 

WC\G1~J)1..Jf)'00S'01..Jt!l'lU ~1J~1..J~e/G1'l,u5 'lJl 1.~1..JV'l 1.$lql.';-u (Rhizobia) 

~11J VlU'lVl 0c\1.911DtG101.~~JlS'lJ\'lc\ I.wsq'OuJ\'l1..J~I.~1..JI.G1t5tG12-S1wC\ , 

Wc\S'lVl'l1..J~C\G1~J)1..Jf)'00S'01..JCCVlU' ~1JG.:l',u t!} 1.t)'l~1..J~G1'l,u5 'lJl ~1N'l,u'lC\0c\1.9'l 

l.g;-s~1..J~ (1.$lql.';-J ) ~'lnv\"'l,u~q'ldl1..JC\1..J Q'OUG11..J I.s1'1Q , ~1i)'~I.V1..J W1..JQU'l1U1 

N''lcS'"V q 'l'OJ\~c\SJ\S1..J2-~Vl1..J'lc\ USU 0V\'t:i N'l,u'lC\g;-l.l. 6:l~ 5J\N'lVl '01.g;-s1.Q I.s 1 .. l.l.G1'l.l.1..J'O 

CCc\rlG1'l,u V11JWC\C1~J)1..Jf)'O~'l1..J'01..JU1 Vl~'lI.V1..JC1S1'1QVJlI.g;-s rlVI.g;-s~~1..J~ N~I.W'l~ 

2-S1f)'Ol.l.C1'6:l~q~{}C\. ~1..JC1S1..JCC1..JJl 'l1..JVJlI.g;-Sl.l.VV 1''lu J 1Je/iIl 'lU2-S1tr,uVl'Ot} ( VlU'lS 2), 

CC1..Jrl6:l~uv1J Vl'OI.g;-st!}vl'l1..JVl'lv1.Q 'lI1''l1..JS'lC\~CC~C\1..JS9,u5 SVU ~1.'01..J5 'lJ\Vl1JG.:l',u2-S1 

WC\C1~J)1..Jf)'O q~ {}C\C\J'Orl1..Jl.l.'lI11..Jrl1.Q. 
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11.J1. uw'l~Cl1.~~~Vl1.J'lCl ~91Jl 'l1.JV1C1 w91 tl\1VliJCI , r)' 'l6)-U~1V'91.JVl u ''l1 C'S'l<5lV 

I.V1.JVi'l1U''l1w~ VlV'l1Vl1.J'l1.J l.l.w ~ ~9V I. ~CI .11.Jl.l.G1'w ~ ~9Jl ij'lVl'lJl~1V'91.JVlV'l1I.V1.J 

Vl1.J'l1.Jw·'l5 91'1 V nr.)::I.V1.JV~~ VlUCI I.W9I.uw'lr)'lJlr.)::l.tD-U9~UCl V1C1w91G1'l-Ul710'19Jl. 

1.~1l.l..J1.JV'l Vi''l1.Jr.)::JluClJl'lI.V 1Q uUG11.J1.91~'lUI.V19l.l.6)unG1'l-U l.l.G1'09'1.J 9'lCl 

9~1.V11.J2,WClW'lCl ~91Vi''l1.J . c\1U1.J, .01.Jr.)::I.V1.JJl'l1.JQ ij'lVi''l1.J1UilW0U1 JluClJl'lJl'l1.J 

VCll.l.ViJl l.l.w~ Jl'l1.J~Cl1.w' ~91v1'l1.JC\1.J . 

tlu1.J1.3C1V'lUI.R91Vl-U'lU~V1C1w91 

l711.V11.Jl.l.6)u~1.Q1' 'lU l.l.w~ i11V11.JJl'lu91.J, 

w'l-U'lCl 1.V1V1Ql.l.G11Jl1c:;Sl.l.0~91 Vl1.J'l1.JV1C1 

w91- 9'lClr.):: 1.3C1V'lU~ClUJl'l1.J1~0'JlI.0'Jl 

l.l.6)uVi9UV'lU~'lwC1Jl1w' , 0'JlVi'l~~'lu ~ 

1~n91.JVl1.J . V'luLiJ r.)::.uw'ltl'lYlJl l.l.G1'9'lCl 

r.)::YlJlVuJln1.J l.l.w~ V'lul71 'I. 3C1Q uUI.0U n 

r.)::1.~UVl 'lU l' 'lU 1..u9 I. uw 'lW1.JG1Jl . 

r.)::I.V1.JW1.JQ ij'l.uI.R91Vl-U'lUl.l.VVJl'lu91.J . 1.~1.J n91.JVl1.J1VlU' U'l1VlU9UC'/ 

w91 ~11.JV'91.J V1C1w91- ~1c\1Jl''lu r.)::S;uu1VlVi''l1.JI.V11.J l71G11 ~91 Vl1.J'l1.J V1C1w9 11.Q 

U'l 1 YlJlG191I.uw'lVi.J1.JrlV-U'l I.V1~V1C1w91 0'10'lJl~'lU-lJw''lV1v . 
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<:=:l. ,- -- ,-

1.t\)9n~::tm.J"'C\ ~91 VlU"'U'IJ\C\ 6091 lk 60:: t::'.uel91VlU'lU'IJ\C\ 6091 

1.iTl~Vl.u..,::n'l.)~tJ::~1 ~91 n..,uV\c\ 609 1 

Z,~V1V'JG\Z,91VlV'JVV\G\t\)91 ~vn'tJ ~'JV'OVZ,91f1~0G\ V\G\t\)91 1.1. t\)~ 0,G\ v~~1 

Z,91 Jl'JVV\G\t\)91 . Z,~V1V'JG\Z,91VlV'JVV\G\t\)91 r0'On'tJwG\9'JVl'JV~G\ 9'JG\~I.VV 

1.1. J)'OcV'O 1VI.I.G1't\)~VlV'JV I.W9V~I..bV wvitVG1V 1.0' 1Jl 'JVZ,~VlV 'JVc1'OZ, 9 1wG\ f1~ 

UG\G111J ~1..ll1Jl'JVV\G\t\)91 V!l.vvVlv'Jv1VlV' 0S"'J~'tJV\G\t\)91 tJ9v1Vi~G\I.:?;'Jilv . 

~.uCl91Jl 'JvV\G\t\)911ViI.Vl.u'J~~.un'tJ ~ V~cS"1Z,91Jl 'JVV\G\t\)91· c1 'Ou '1 1~ 

T)'Jv\'Jv~,)~I..bv ~ f19Jl~ W1.JWG\9'JVl'JV~G\ V!~VJlI.W90.u/v'tJ'lhG\\.fl5'1.59 

.n0'CI'Ov1~-3i7\Jl'JV~.uCl91 V!9.'J'OJl~~Jl9V 0'I.2)VI.5G\.u'JJl'9V I.e;-v : t;;'VVlV'JV ~ 

~G\ 5'9199.uVlV'JVV\G\ t\)91. 

Jl 'JVJl~G1'01 Z,~VlV'JG\ 1.1. t\)~ ~ 'tJ 5''11 Z,91 VlV'JVV\G\t\)91 ~1. 5dlVi.bCl 'O'J.uI.l.G1Jl G1''J1 

n'tJc1'O~~'JV .1v 1.'Ot\)'J~ 'O'J1VlV'JVV\G\t\)91 C1915G\I.I.l/1Jl~JlJVlv'Jv. -3l711''JvJ 

1vJl'Jv'O'J1.y.uC\i'JJlI.I..uv1~ 0JlJl'Jv 3-4-5 . T)'Jv\'Jvl.u11.~9Jll.ctvl'hV!.b 3 C\i,.)VI.V\'J 

nv 0')Jl~th 1.I.t\)~ I.U1~Jll.ctV1J1 V!.b 4 C\i''Ovl.V\'J nv10S~V1J1Z,911.~9Jll.ctVV\·'J9G\ 

1Vil.vv.y.uC\i'JJl. 010')Jluv1ViV\''JVI.9'J1.~9Jl~JlI.~v.B1I.u1l0S C\i91~V Z,911.~9Jlcf1 

Jl''J'01Vr1C! 5 0S'Ovl.V\'Jnv .n~1.C!.y.u 90 0
. T)'Jvcf1uv, .y.uZ,91vl'JVrl~VI.I..uv.y.u 90 0

• 
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V1..JV1'JV\ l)1. Ve-91n 'J1..JV1.u'JUV11..J'J1..JVlQE091l.l..u1..J'1~ ,J'JUW~ 01.Q 61..J. 

Gil)1..J'1~d'J13nVi'if1..J1..J; l.l.E0~ 0'G1n~t..B9G1'Jnl.l.QQ1.v61..J ~'1~,J'Je5tE0V1~Vi'N~6)n 

'1~t.~u.;)'j(_Vit.V1.u'J~c5".u ,J'JUV11..J'J1..JVlQE091 Gil)1..JV~n9t)Ql)Ue,-V1..J21~{)Qn'J1..JVlQE091 

l.l.E0~ W1..JWQ . .o1..J9'JQt.V1..J'lf:l:V:UQ Vi'~N~l.l.Q1Ql)UE0~tJt)G1l)t.E0n1''JUY~1..J : 

101,102,103,201,202, 203, .......... ~1t.E0nG1l)~LJ1 V1.u'Jut.~1E09n ~ 21''; l.l.E0~ 

G1l)t.E0nN91G1l) V\'J10'1 V1.u'Jut.~1t.E0ne-91V11..J'J1..JVlQE09l 

t.l)E0'JVi't.5'JV1V'J1..Jt..odc1..Jn'J1..JVlQE091 .on~.ut.J1..JG1nV1un~1t.v1..JN'JUt.V1QVi' 

t.5Q'1Vi.un'J1..Jt.21'J~ t.~1..J l.l.E0~ V\''JE0'Jun'J1..JVlQE09l i)'Jt.V1..Jl.tJ1.QGil)1..J~nt.V1..J~VlQ 

E091l.l.t)t)V1..J . i)'J0'G\1V1..JGil)1..JV~t..u1..Jt.v 1Gil)'J.ut.~V1 'JuVi'9'JQ~t.¥lQ2:'1..J""'Jnn'J1..Jt.21 'J~ 

t.~1..J l.l.E0~'1~.u'JQG1~n'J1..Jt.w9~QW'91..JGil)'J.u~1V1..Jt.2t1..J : VnwQ~cf1..Jl..uG1QG1'J.u 

V\'J1e-l)'J1, VnwQ0.uC\1..Jt.V1..JG191..JJ, t.5QV\'J1u''J1E0~Vlv'J1c;)9n ~ t.5Q5'91 E0::t)'Juu"'J 

c/t.V11~VlQE091 ' 
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t.Jl1l.l.'uV u' 'l0 'lU VlV 'lVtI\C\ (5:) 91 ?:t,~Ul.l. G1'V; 'lV n u1 N 'l.o'lC\ v 9 n T\5 urlV VlV 'lV 

tl\C\(5:)911.Q il'l V; 'lv1:5l.l. WVV1n 'lVtI\C\(5:)S1eJCv.u . 

SCi u'J10u'JU~1VlC\C:091' ~~l) f)1~.0C\Wl) CCfiVll)'Jl)Vlc\E091n'9l) 

~1~~.uVlu''Jl) . 

n 'lVV 'lU Jl 1t,;JC\ WVn'9Vtl1 V'lV ,?:2{uu 

1.Vi Vi''lUN'l.o'lC\n uC\ n 'It,v 1n'SVV'ln'9VVi''lV?: 

Vl V'lVUVV;'lmQ V 'lU Jl1t,;JC\ wv1.05VlV'lU 
_ c:::::L ...... ..... c:::l. ; ...... , <:::v _ '-

ViC\(5:)91llnG191l.l.(5:)u ~ v . J)'lVi'lv.oll1t,.oC\ 

WV l.l.(5:)~ 0'V t,tJVJl109UJ i1t1uvt,9'l~tJ1v ~ 

n 9 UC1Vt,G11Jl11. vt,wsv"lVicS".owC\1. tJV'SV9V. 

il'l~1t,nc\t,Vfvv'ltJV~~c1n ~ tI'lc\V'luc5n 

2-91 Vi' 'lv?:0 N·'lt,~C\1.'LJ'5uCIJ un tI uVu 'l1 

l.l. WVV n1.Utl1U'lVV1t, tJVc;:)9 n ~ 2{''lc\c5 urlV 1.Vi 

N''lt,~dlvt,u(5:)'lCIJurlVn'9V l.l.6)u~1t,§)'.oc;:)9n 

~ 2{·1lVl'u. 0t1uutJ~Jl1t,;JC\wvG1'lnl.l.C\C\6v 

dim tJt,w 'l~9'lc\?:Vi·'l(5:)'lUt,;JC\wmQ. 

n'sv?:t,§)'.on 'lVtl1V'lV Ivn ~ 1.050'v e/l.l. G1'(5:)~VlV'lVtI\c\(5:)91 C191 n udlVil.l. v'1.'-I 

V'l1:50'lUVl.o'lU V1J'lnC1S1l.l.6)u~ 0. tluvnuC\n'lt,0'1eJ'l1Vl0sUNS1t,~su''l0'lu 

VlV'lVtI\C\ (5:)91 J'lnC191rlv V1Vl.o'lU 1. V 1.Vl.l. WVV1t1\C\(5:)91l.l. 6)uV' . 
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il'JVlV'Jl..J~irClWl..J~~nt.Jl1Jl.tJ ~irClwl..Jn~0N'J.o'JCl19n99n1.CI, ~G1'il'JVlV'Jl..J 

G1l..Jdl1Jl.tJn9'JCI~~t711G1'Ju ~ flnl..J;~21'J~VlLntJ1.CI, il'J~irClWl..J.lJZ,~Vll..J'JCl09Un 

N'J.o'JClVlV'J1Jl.t5I..t71ti\VVl0'JC\l..J ~S)mJn0.oClvuC\l..J'LJ'J1J (tJ1.t71~~n~nl..J 0.5 21.0 ) 

"l:Clun'Jl..J1~1'11.u ~ WCl1..u, 6\'JCI ~ ecnvClvCl1.tJ.o'JG1'J.o0~~vl..JVi'Vlv'Jl..J~irCl1ci,N''J 

i1l..J01t71C\l..J21~~nVll..J'Jl..JB1'1tJu19nVll..J'Jl..JB1' il'J~irClWl..JVi' .lJz,~Vll..J'JCl1VlU'G191tjn 

1t71~~ntJ~.o'Jl..J 1t.Jl1 2 2t1G1~.oCl, 

il'Jv\'Jl..J0 ~ G\ nJVrltJWCltJ 'J121~uCl ~ wClM1Vl.0C1Vi'V\'Jl..Jl..J''J.o'Jtjn. G191VlV'Jl..J 

~irClWl..JG1'J.o~J)v !XVl.o'Ju1.vJ'J1~~;1 ~ VlV'Jl..J~irClWl..J~'Jl..JVl..J Vl09uu1lciVll..J'Jl..J 

09u1.v~W91Vt1~un99nv'J21~uCl1C1~vl..J~tJtJ1C1 ,ilW';'Jl..JVlV'Jl..J ~irClw1Jl.tJti\v 

Vll..J'Jl..J~~vl..Jn'Jl..Ju'Jn1l..Jn'Jl..J1~unv'J9l..J1C1~.0l..JwClVi'tjn ~C0~ 9l..J1C1~.0l..J-5C121~ 
-= wo, 

n'Jl..Jtjin.Clu1~V;9l..JWl..J (~~Vl..Jn'Jl..Jc1C1G1l..J ~ 5'Jn.o'Jtjn) 6\Vl..Jtjn1t71N''J~~CI 

0"1~nc1C1.osn.C0C1, nC0~utjnVlu'JClvuC0''Jc1l..J 6\Vl..J'l~N91~N'J.o.f1)1ll..JU1~.o ~C0~ tjn 

<=tClu1Vt.lJ G1'J ~ ~u1 Wl..JC\l..J ~C0~ 9'nG1'Ju1e!lG1c\l..J, 

il'J-5C121~wCl0~Vl..J,yl..JVl'JVi'; 'JU~ 51 6\Vl..J'Lm.VtwClVi'tjn ~il1~U'1rll..JZ,~VlU'JU 

G1VrltJ -5C121~wCln~~Vl..Jn'Jl..JG\, ilW\'Jl..JG191n'Jl..Jn''J~-5C121~wCI n6\Vl..J~5C1C1vuIJ 

(tJ1.~~6\.lJ ) ~~vl..Jn'Jl..JG\ Vi'~CI. il'J.lJtJ'J1Vll..J'Jl..J Vi'~Vfl..Jv'J.lJ-5C121~wCI~'JU nv'JVll..J'Jl..J 

9l..J V\'Jl..JG191n''J~-5C121~wCl99n''l:Clu~5C11t71C0~QtJ ~ ~'Jl..JVl..JZ,91-5C121~WCI~rltJ 

Vl.0C1~nJV1l..J'Jl..J. -3t31'n'Jl..J1''JuJ ~W9Vl~ClW'9l..J,yl..JVl'J-5C121~wCI~.0l..J09u1Vt-5C121~wCI 

~nCl~l..Jn'9l..J~S)v~10n99n0"1~niJl..J~1~~.on'Jl..JtI\ClC091' 
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T)'Jv\'JtJ~CI-;)'J~.utJtJVl1ltJJl'JtJVJl l.I..t\)~ .u6"lv'JJ..Jl.vVL01.Q B1~u'JUl.tfu1. V 

VJl~9J..J~0, Vi''JtJ 6"lVtJ~'J11.g-9tJ.n'Jl.tfU ~1Vi''JtJN'JJ..J'JClJl11.tfu1. V 1.VW9J..JntJ (1tJ 

l. vt\)'JC\5vntJ) nv Jl 'JUVl-;)'JtJejVltJ'JtJ V1C1t\)91<=tClU1~1..uCl WU~~1JClC\5vntJ ,T)'J.u 

tJUVl'J VJl~VltJ'JUV1C1t\)91tYf:tJ, Vi'J'UnN'JJ..J'JCl1~l.tfuB1v\'JtJ .nllv U'Ju1.VVJl~9J..J 

~VLQ <=tClU~t:;'1.5C11ViJl 'JUV1C1t\)91e;Jl~ 'Jl.6)U, 

T)'JV1C1t\)9 1'lClU Jl 'JUVl-;)'JUl..uClWU 1. VG1 'JJ..JVl0'J~u nG1911. 5C1~nuVl.0C1 

~Jl VlU'JUV1C1 t\)91 ' T) 'Jv\ 'JUV1C1 t\)9 1'lCl U Jl 'JUV Jll..uCl WtJ10SG1 'JJ..J;::"91 B11.J)1. VtJl.I.. J) v 

nG1911. 5C1~nuVl.0C1 ~JlVlU'JUV1C1t\)91' Vi'J1B1~B1~Cl1UJl 'JU 5JlN'J1Vil.l..G1't\) ~VlU'JU 

V1C1t\)911.5C1~nU l.I...0tJ1Vit1tJtVC\5vl.VUtVCI''J1.1JtJJl'JtJ, J)1.uU U'JJl n6"lvtJ1Vit1utV 

U11.5C11ViN''J1.~CI c21u &l9Jlt'h 0 ~''J't'hS91Jl'JUV1C1t\)9l 
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I. V1.JJI 'l1.JU 'lJl VI'?'::Vl 'u''l1.JI..uClW1.J~'l1.Ju1.JVl09U 'ltn C'S: Vl.9.J1C'S: 

I.Vl.u""'l1.JVl1.J'l1.JtI1Cl5)91LQ, 1/\''l1.J9 'lCl ,?,::tJ:C'S.uI..uCl W1.Jrl'U C\ 1.J~ 'lU ,~ 

1.£'9U ~ ~I,[,JI'U I.W9'ltnVlV'lU1QU'l1C'S:.u·1C'S:I.Vl.u 1,[,5) : t0ul..lll 

t:JP'lJl v1'l1.JtJ:C'S.uI..uClW1.Jrl'UC\1.J ~'lUI,[,&)U &lu1.JI,[,'U'1 99J1I.V1.J 

C'S91J19l Jl91VfuiL~VlV'l1.J~ClU JI'l1.JU''l1"1') 1,[,5): rl'UG1'l.uVl1.J'l1.J 

tI1Cl5) 9 1 , C"\Su1.JJl91V1C'S9 iL~Vlu' 'l1.J~ ClUU''l1I.V1.J.y.uG1Cl rl'UG191.J 

U''l1~11/\·'l9Cl'l1.JJI 'l1.JVlV 'l1.J~1 VlU 1· il 'l1/\' 'l1.JVlV'l1.JI..uCl W1.JG1 'l.u I,[, Tl u 

Jll.tnl,[, 'U'11..uCl W1.J G1 'l.u~'l1.Ju1.J1,[, TluVl.ut}l1.JVl1.J'l1.JtI1Cl 5)91' 

JI 'l1.Jt} Jl WCl tI1Cl 5)91 C'S'u1.J~ 'lUV C'S 'l.u'lCl '?'::l. 5Cl'ltnC'S·'lI.S)Cl Vl1 Vl.6Cl'l1.J1)C\.5 ULC1 . 

1. T) 1U'l iLClrlG1'l.u, 1,[,.u1,[,G1'VJlWCl'l1.JG191.J1.~'l ~ t}JI'l1.JG191.JvJ1s911)C\.5 url1.J ~ 1) 

G1''lV-l1.J n 9 'lCl '?'::l. 5Cl'ltnJl 'l1.Jt} JlLQ 5'U W1.JJI: tI1'UG1''l 1 rl1.J . &I U'l.U~.US91C\ 1.J l,,[, 5) : ~1.J 

Vl:r.v.u I.V1.JVCl'lr.M'9 'lClI. 5Cl'ltfJ.uJl 'l1.JtJc5'1.J1,[, tJ1U 'l1~u1 ~ 'lU 
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l..u9Jl'll..Jt}JlWC\ti1C\~91l.l.nu 'll)l.nl..JJlV'lU1-;:)l..J QC\UN~l.W 'l~: l..u91JWl..Jc1Jl'1l..JG19l..J 

Jl'1 1 R l..J), Q1tJl..J, G191t}Jl'1ViN''ll.~c\ l.'l.)Ul.l.G1'~~~9Jlti1C\~91lVll..Jnq;l)ifl..J l.l.~~ 

0G191l.~.o t}Jl~9Jl'1VUj T)'ll.Vll..J V'l ~l.5C\0N''ll.~c\W'lu'1l..JntJl..J, c1l)U'l~ , T)'lVi''ll..J 

ti1C\~91 'L{5'U ViJVl.l.l..Jl)Wl..JN'l&lS1.~vC\G1''l1J &ll)l..Jt}JlN'l&l eJll..J~9Jl'1C\~9JlU1 ~ e{''l 

1C\S1.'~v1'1ViN''l l.~C\'1l..Jl.l)~'lq;l)ifl..Jn'9l..J, ~C3\JlV'l t}JlehUl0l<\Jlfu9Jl ~ l<\JlS1.''l'2-91 

Jl'll..Jti1C\~9l 

Jl1Vi''ll..J1JWC\V 'l1S1.~vC\V\'~t}Jl0wc51W N''l~V Jl 'll..Jti1C\~91tT1Vl.0C\, &ll)l..Jt}Jl'1Vi 

N''ll.~C\'1l..Jfu9JlV1 ~ S1.'~V1lVi N''ll.~C\'1l..Jl.l)~'lq;l)ifl..JJl'9l..J l.l.G;l)0~fu9Jl ~ S1.'~sl..J'1Vi 

l.V'lVll)''lfl V ~C3\JlV'l Jl'll..Jt!}C\9C\G1'l Jl 'll..Jt}Jl2-91wC\ S1.~VC\iJl..JejVl.0C\ l<\Jl fu9Jl. Vi'l1 

l.~9JlN''l~VWc\V\'l.l.w1.l) Rt}JlwC\Q1Jl''ll)'1c;5l0Jl'l12-91 Vll..J'll..Jti1C\~91l.l.G;l)iTl..J ~l.l.w' 

99Jl1.0 , T)'lV'l1J&ll)'l.ol. v L1101.Q V\'~l.9'll.vUl0t}Jl, ~1~l.5C\'1ViJl'll..Jt}Jl1.c; 5VWl..J 

C3\2:l..J i1&1l)l..JVlV'll..Jl.iTc\Wl..J'1l..Jl.59l..Jl.W'l ~S1.''l ~ Nl)l..Jn'lJl'9l..J l.l.G;l)~1u'lul.vUl0t}Jl 

t/Vll..J'll..J , 

T)'lWC\'1l..JS1. ~{}Qti1C\~91V1lVlv1.l), ~1~l.l.W'2-::VlU'lUll) , Vi''ll..J~'ll.Vl..JG1911.Q1J 

-3B1t:jc\ u1wC\Q1Jl''l l) v"'1Vi l.l.W'~'l.u1.0Vl'lVll..J'll..JSl..J ~ l.Vl..J5.ov1wC\S1.::vC\sL11c;"l:C\u 

Jl'll..Jc1C\ ~ ~1Vi'l1~~VlV'l1Vll..J'lL11V , 

T)'lV:'ll..Jti1C\~91J\jl)ifv0'l..J, G191~~t51v"'1Vi0'l..J 1. Vl~0'lJlVll..J'll..Jti1C\~91ufl0 

Vl 'lVll..J'll..JS0f..C\ UN~l.W 'If'Ll..Jl.l)~'lti1C\~91ejl.2-c\ c.. 9U 2{l..J, V\ 'l199JlV\'C3\nl.l..0l..JJl 'll..J 

'1qVll..J'll..Jti1C\~912-~Vll..J 'lc\'1VlU' N''l~VJl'll..Jti1C\~910'l..Jifvwl..JwC\G1~1J V\'t}Jll.Vl..JVll..J'll..J 

u'9ueJll..JVll..J'll..J'1VlU', Jl'll..Jti1C\~9 ~Il.l.vv[jl.~l..JV'lJl'll..Jti1C\~91l.l.VVl.l.V'1Vll..J'll..J (Split 
Plot Design) , 9Jl-3B1u1l.l..0l..JJl'll..Jt}JlV\'m~U~~::VlV'l1 Vll..J'll..Jti1C\~91nl)'l1Jl'l)'l 

tJJlJl ~G1 ~ t}Jlwc\l.vl..Jl.2-C\nl..J , 

T)'lv\''ll..J'1qehi'll.l..o11..0ll..JVll..J'll..JU1l.Vl..JJl'll..Jti1C\~91 n&ll)l..J~~t51 v"'1VichQ1 

Jl'll) 1.0?jJlVll..J'll..J ti1C\~91Sl..J, &ll) l..J~Jll.Vl..JJl'll..J~c\E.h ~ '1N'0'l..J'1l..J.'fW11J6.o, 
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c """' Gi 1)'J,uWCl W 'JClN'J,u'JClI.JlCl 

f:l.SlQ nu ,<,Jl&1V ,T)'J.uSWCl W 'JCI'lV 

Jl '1 V til Cl C\) 91 ej VlV '1 V til Cl C\) 91 VlV '1 v 

'lCl VlV'JVU 1 Jl"1tnvv{/;JlJl 'JV0C5Vl.i. v1 

VlVWC\)CI l.i. C\)~ I. G19 v'ltn ,<,Jl&1V ~ N ''J 

if0u 'J&,uvv{/;Jll. Vl Cl Jl '1 V C\1 Jl''J I)C:; 1 

'lVL),uV v{/; Jl 'lv l.i. W v V1 til Cl C\) 91' 

! P. __ '"-- I 

U Gi I)V lll. U 'JU VVl 'JG1 '11 J 

V1 t.Jl' Cl f: v'lVI. I) C\) '1 til Cl C\) 91-

T)'JJl'JvtilClC\)91 Vl'JJl JlJl V\''Jc\)'JU r.)'JJl 

l.i.,u11..0 ~ d'JT)I),u 51'J~Clv'JJl'JV tilCl 

C\)91 UV~I.c;ru1.v~J l.i.c\)~ UN'J,u'JCI 

I. nu Jl''JS.y1J1Qc;11.V9Jl , V\''JV9'JCI ~ 

U1'1CL5U WVV1.uGi I) 'J,uN''J ifvr.)'JJl 

Jl 'JLJV\''J C\) 'JUV1t.Jl'CI f:v'lLJJl 'JvtilClC\)91C\1Jl''JI), Gi I)LJl.i. ~1 i'Jl) '1tntVsv ~ v''JnJ I)nUVV 

Vl'JV1I.JlClf:VU 'J1V1WI)JlI.€'J9'JCI~l.i.V~v'1ltnv\''Jv 1.Q v'JGiI)V~1.5C1l.i.VI)'1C1G1 nu 

I. VlClJl'JV1'\ l.i.VI)[}, 
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f f 

I.W9Vl6;?CI W'9 US.WClW 'lCl ,l/\ 'l1V\~ &\ uu'l~I.VVUV1nn 'lUVlCI E091Vi.ul.l. Yluw''l 

@UVl.u'lUl.l.G1'E0:VlU'lUVlCl E09 1 l.l. 60 : .uI.VUtlt911. 0 'lul.l. YluC\5urlu ( w·'l@us..yuV\ 

G191n'lUVCll.l. l/\n ) , &\uun: .ul.v1'Jn'9U0::99n1. 0 U'9UVlCl E091. 

iJU0::w:CI un~u 1..u91.:S 'l.uVl.u'lUI.E0nV1U'lucJlUI.VV\l.l.u'l~-;:)'lYl'nG191rlU V\CI 

l/\ 'l1n'lud~9U U'lU ~ E0: 1..u9'lw'S..yUcS'11.0 n"ltltW9C1 &\'9 1(Yl'n )rlUrlUI.E0nVlU'lU. ~1 

0:: 1.5C1'ltltn 'lUVU V1n s..yu.'Bt 9 n 'lClWClW ' jCl VlU9UcS'1. 

: 
101 

lQ' 
, 

1clZ 

, 
lQ4 

: 
~ 

, 

2,9' '794- 40"1 
, 

: 

2.?4 ~63 402: 
101 

10"7 

---)~ 1 O~ 
, 

zq~ 301 404 104 

~ 01 ; 

2..01 'lQ Z 401 , 

.. ,1' 

'-- QvQV '-- Co:> ...,.. c::::::t '- '-- • v 
uUVlVlUUl/\nZ-.uu l.l. 60 : S wl.nu n 'lZ-.uU . 

u -l \I \J 

I.VV UV1n s..yU &\uUz-c5 u'ltlt0::l.l.;1l.l.E0 : E0:9c5 C1 

6S.u&\ UU I.W 9 'ltlt i\UV\U nJuZ-91rlU n 'lUVlCI 6091 

w 'l.u 'lCl9''lUS..yU v\vCll.l. l/\ n1. Q l.l.E0: I.C1C0lQ1''lu. 

I.~ 1 l.l..0u-;:)'l 0:: I. V UE0 : 0l.l. fu 1.rlG1 'l.uI.VVU 

V1nz-91l/\'l'U9 'lCl 0 c5 n1.Q . G\1uu , &\uu'l~0'lnn 'l 

~ ~V\rlud'l1.Q. l.uE0'lVl·'lU99n1. 0 1.5C1uc5n'lu 

U'9U VlClE091 G1911.9'll.v'lw''luf)1eJ'J 1'1-v . 
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1 1)l. V V1)V\JlClV1) /$1VlV111. VN·1~V Jl 11)v1)V\Jli~C\ l.Vl1) l.[. 60 :: Jl 11) 

~C\1.60· 

'l1.Jn 'l1.JVlCIC\)S1 ~j')~ 'lU~1~ 'JUU'l1 l,JlClsDlClUV\1,5 'lG'i 'lCl v't.f) 1 1,~1.J :d'lT)v.o 

~ l,l,.o1"l.uVl·'lc\)'lu. ~11,Vl~'liJ S)V1.Jl,l,G1'j') w1.Jn~Vlvc1w1.Jn'l1.JVlClC\)sl G'iV1.J~1V'S1.J 

VlD'l1"l ill1.J l,0vU1.J~n l,WSSc51.J~1V\diCl S1.J .l,vc\)'l l,l,C\)~ €-.y1.JdD.ol,G1.o~'lnl,VlCln'l1.J 

~ClUU11,91.J V\dlClS1.J~~vu'1ViVl''l1.J G1G'iV'l.o w1.Jn'l1.JVlClC\)s1G1'l.ow'lu01lC\ . 

n'l1.J~n·'lu€-.y1.JSS1'1/1''l1.J ~'ln 

1,0v1vu1lcil,0v9n'1vu1 C\5'l.o'lCl1,5Q1Vi 

.o""'G'iV'l.oWClW'lCl"lC\ . 'I/I''l1.JC\5'l.o'lCl Vl6;?CI 

W'S1.J G'iV'l.owClQ1n''lv''lC\ ~Clun'l1.JG1.o 

ViS1Wl,C\5C1 C\5·'l&vn'l1.J~Cl"lc;)~1.Jl,0v U1.J 

~n€-.y1.J. c1VU'l~, l,VE\)'l'l/l''l1.Jl,nvnJvc/ 

Vl1.J'l1.JVlClC\)s1 S~Vl1.J 'lCl'1VlU', 'I/I''l1.JS 'lCl ~ 

u1.J~n1.J"'lVlunC'SCI V11 Vl.6C1 l,l, C\) ~ 1.J"'lVlUn 

C'SClSS1c1VU'l1U'SU (sub-sample) 

ej' V'S1.J VlClC\)s11,6:)U l,l,E\)~ 0p'lnu1.J n 

~Cl"lC\)'d'lVlUnl,l, Vi 1V11 Vl.6C1 ~'lnd'lVlUn 

l,l,Vi1 SS1c1VU'l1U'su, 

€-.y1.JV\"lC\ ~'lnv's1.JVlClC\)s1 (Fie ld Data) l,l, C\)~ W1.Js s1n 'l1.J ~CI "lC\)' G'i V1.J~1.Jl,0vU1.J~n 

Clc.Jvn1.J ~ Q1V\C\5~l,l,Cl1lVil,Vf1.J . 

n'l1.Jl,nvn·'l€-.y1.J ~'lnslsnu1 ~ ~·,;u11.1.Jl,vc\)'lCIc.Jvn1.J l,v1.Jn'l1.JvCll,l,'I/In 

~~ UCl VlClC\)S1V\Vl.u1.J'1~"lC\ V''lV11Vl.6C1~1.J1,1sL1l. sv\iI 'lU ~n1.J. G'iV1.J1,5C1'1ViC\5·'JI.&CI 

cJl1.Jslsnu1 ~ ~·'l'u1n's1.J l,l,S)V'I/I''l1.J~11, %:).o ''l V1,5C1slsn'1Vl.0 l,l,C\) ~ n's1.J~wnw's1.Jn 

G'iV1.J1,5C1'1ViC\5·'l1,&Clslsn'1C1slsnu1 ~ ~·1lCl~·'l',j1n'S1.J~1Wn . 
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1I1'J1B1B1\'\S'J.u'JC\5"Vt.b·ll..Jt.fh~\'U'J.uN~tll.u'-iN~t.VljJ'1l..JJl'Jl..Jt.nvnJ'U t.t.t\)~ VC\ 

t.t.1I1Jl t.t..0l..J'1Vii1l..JtV C\5'Ut.5"C\ ~'1ViCl''Jt.t.l..J~lj'J ('l:c\VN~t.W'J~Jl'Jl..JVC\t.t.1I1Jl V1~l..JnV'U~'J 

1.5" 'J11C\t.t.l..J'U'1C\ ( 2.-~Vll..J'JC\'1C\'1tllV', Jl 'J1, 09V) ,'1l..JJl 'Jl..JV\C\t\)91o. 'Jl..Jt~b9'Jtll'Jl..J~C\, 

c1VU'J 12.-91U 'Rl..JN 'JV I. VlC\ VII. 5" C\'1ViiJJlt..Tl' C\ Cl v'J.uv N~ tll.u'-iN~t. VljJ~l..Jt.~9V :J,h.0l..J 

t..B9t.'Ut\)'JjJ~'JVi1l..Jc1C\ tllV 'J ~ WC\9'Jtll'Jl..J~C\ '1l..JCI'U'J.u~1V1t.t.G1JlG1' 'J1nl..J t.t.t\)~ '1~-3B1' 

T)'JV'J1I1''Jl..J0'VC\t.t.1I1JlWl..JN''Jt.~C\t.V91G1l..J (t!T1~'JJltll'U''Jl..J It}Jl) 2.- 91Jl'Jl..JV\C\t\)91 ' 

(t.2{UV'J , ~'Jl..J'Ul..J WG\V119Jl, ~'Jl..J'Ul..JWC\V1t\)9C\G1'JV) 1I1''Jl..Jn~VN'J.u'JC\ ~1.o.v''J Wl..J 
'- ' a.J •• '"'<- I.... .... <:=::!. . ' .... <::=:::1..' c:::...., Qv 

t.JlV Jlc5V1I1G1 'Jl..Jl..J t.t..ul..JV9l..JClV'J.utlll..J'J t.t. Vll..Jl..J2.-91Wc\G1 'J Itlll..J9V~ 'U'JJl 'Jl..J~t.t\)l..Jt.G1V 

'l:G101.o.eI, Jl'Jl..JCI'JC\CI~t.l..J ~'Jl..JVl..JWC\V119Jl c1t.tJ9V1U1 G1'Jt.t.iJG\ rjt.t.G1't\)~tlll..J'Jl..JV\G\t\)91 

n~jJ'tfottllvc\~'JV (t.ql..J: 0,1,10, 20 ~ 30 c1l..Jc1G1'Jt.t.iJC\). 

0't.t..0l..J2,.yl..J~JlV 'J1~N'J.u'JC\ VC\ t.t.1I1Jl1l1'J1o. 'Jl..JJl 'Jvv~w'Jv1.o. (Physical 
measuringl, 1I1''Jl..J9 'JC\ ~t.nv Jl''J2,.yl..J'l:C\ v Jl 'Jl..J~1t.JlC\t.0' 1c1l..Jwc\ t.t. t\)~ SGIt\)''Jc'\01.C\ v 

'1~0l..J~JlN~l..J~G1''J1J t.ql..J: ~, Jl'Jl..JG1C\t.iJC\, Jl'Jl..J99JlC\9Jl, CI'U'J.uV\l..J1I1'Jl..Jc1W~V'JG\ 

t.t.t\)~ Wl..JW~6)C\, Jl'Jl..Jt.nvJl''J2,.yl..Jt.t.vviJ ~t.Vl..J'tfottllvG\ 0'N~t.w'J~t.t.G1'Jl'Jl..JvC\t.t.1I1Jl 

G1 'J.utJJlJl~G1 t.t. G1'nu1~t. Vl..J'tfot tllvc\ N ''J ~Vt..u9jJt.tllG\Jl 'Jl..J V1V1. 0. Cl 'JC\&\G\.u'JJl'9l..J 

t.YlC\~l..J (t.ql..J d'JT)'U.u ~ t.t..u1'1.u 1I1''Jt\)'JV), 

34 



U'l11.V19 Vi''llJ9'lCl~ClV'l Jl'llJV\Clw91 

llJlVi''lw'lUl.l.6;)'O l.l.w~ vC'S 'l.2J'lCll.nuJl''l 

s .ylJVlu11.CisJl ~'lJlwClB1llJlVi''lw'lU, 

l.l.G'; 1.~1U'l1LClrlG1'l.2J , Vi''llJrlU1C'S'l.2J'lCl 

- QU o 
&I'O'l.2JVl.2J'lU ~'lJl Jl'l1.JViClw91Vi&lCl 'O'l 

I.~UVl'lUl.l.6;)'OV1.J , c1'OU'l1 , Yl'lC'S'01.J 

VlClw91 Jl'llJ&\ClI.6;)9Jll.l.lJ'OWlJ WCl9 'l 

Vl'llJ~CI 2-91Vi''l1.JllJl~ClI.S'lnlJ, v\'llJ 

&I'OlJ~1I.JlClI.V1V'l Vlu'l21.~1JdlCl VI~CI 
_ 0 

.2JJlJl1.J, 

o 
1 

2 

3 

, ' 0 

UJl1.J 

nlJVl1J9UU1 

n lJtJ'llJJl 'l1 /W~.2J&I 'OlJ 

Yl 'l Vi''llJW 'O.2JSCI w''lQU VllJ'llJV\CI w91 ' iJlJ.u&l'O'l.2JC'S''l&\lJ B1~CI VI Vi' 'l1.J~G1 911.Ci 

Jl''lUCI.2J'lCl G1~J)'l1.J C'S''lfuU w~U U Jl 'llJSClw''lQU 2-91Vi 'l'lJ, 

c1'OU'l1, Vi''l1.J~SCIw''lQu &I'O'l.u6JlVl1.J'l 2-91LvC'S 'l~wlJ1Vl.aClul.~.2J~'l Jl 1 l.l..ulJ1 u 

Vl1.JSu1. tJ0u59C1 51ut!}'lu , 

11.Jrl wdJ1JiJlJ~.u~ VlUCI t!} 'lU ~lJt.1)9Vi 'l'lJl.nu J\:.5.''OU 'l1c1'OU 'l12-91l.l.G1'w~w''lQU 

I.W9VCll.l. ViJll.'UI.211.J 2-91LU l.l.w ~ ~ ~ V'lc1'O~1 V'luut!} 'lutJ'l1.J1C1 1lJl.l.G1'w~91.JQU 1, 
2 , 3 , 4 l.l.w~ 5 , 

3S 



.~~"~~~ 
~ _ 't';. 

n 'lV I. ifv n ·'l s.yv C\u'l,u'LtJVl.l. V1C1 'lV9'ln 'lC1el;;(;\ VlC1w91 A:C1Uw~I.W 'l~ 

v~ £,u'lVV~ltJv > ~VVl~tIf,u <"J1~C1 l.l.w~ C-'l"'l'~dLvl.l.C1'w~1J) I.vv6S1B1'0'll.vv2;1lv 

C19VV1 'lU Z,91n 'lVVlC1w910:: S:uU'lViI.;5 'Jl.s-lL sWvn 'lVVlC1w9 fLC1 C\sv. 

36 

T)'lV\'lJJl VI.V 1~ VlC1w91I.VV 

vnn~G1Vi''lv0::l.s-lLSi. ll1 c\u'l,uvJv 

l.l.V1B1'wu,u 1.f1C1Svifvn'lVVlC1w91 

I ~ '"-- Q...., QJc:::::a. 

I.W'l~C1'l11 l.21v uVViViWC199nC19n> 

'lVC19VV1'lUz,91n'lVVlC1w919'lC10:: 

S:uU'lViVi''lV I.s-lLsWVn'lVVlC1 w91 

l.C1C\SV .9nu' 'l1uv"'lu9n'lC1l.l.n 

'lZ,V'l1UVVl'l Bl'9'lC10::I.f1C1Sv 1.~1): 

tjn6S9,uwunBl'tjn0'sv>,'lw'{hu 

VlV'lVVlClw91~vT)1lC1'lC1l.cSU > 
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tE1 ~nn 'ltJ~l,~tJl,~,JtC1, il 'lV\'ltJ~l,rltJ r0 'OW G\ Vl1G1tJl, W 9)J'ltJc.5tJ V\:5tJ WtJ 

w~~G\E\)'O)J&~VlV'l1q~{b tIIG\E\)91C1''l1:J, VI'ltJC\i'l)J'lG\l,S'lc1 'OV'lfL tJstJ[,[, Vl1"l:.G\Vl,S 'l 

l,~'l0stJ~ C1'ln[,[,G\G\1u,[,[,Vl1, il'lV1''ltJ~l,rltJr0'Ol,iJG\wtJ [,[,E\)~ G191n'ltJtIIG\C\i9tJ 

t::'tJtJ~W'ltJ ( l,V1 Partridge,1996 ) il'lG191n'ltJ'&~'lc;S'OtJtJ~n9tJV1'l1l,&I.u2-91 

c1'OV'l1. V1''ltJ9'lG\~5nC\i'lc1'OV'l1C1''l1rltJ (l,:?{"tJV'l. 9'lG\~.u-3V\n'ltJC\i~l,w'l~1tJn'ltJ 

l,5G\1Vl[,[,Vl1 ~ 9'lG\~G191n'ltJC\i~l,W'l~['['C1'C\i''OtJ1G\c;S'OtJ{h2-91G1tJwG\C\i''l~tJn'ltJ-v'h), 

.' ,,--'''''''' c:::t:l. CJ ~ _ ',,-- Qv 

tJ &I 'OtJl,ntJ YlJ"'OC1tJWG\ V1l,nG\C1 'l)J2-9tJVltJ'ltJV1G\E\)91 l,W 'l~'O'l)JtJ~)Jn 'ltJ2-~ 

VlV 'lVc1 'O~l.\.C1nC1''l 1 rltJrltJwG\ ~l,YlG\ej n 'l1VltJ'ltJ. l,U91 ~nv'ln 'ltJ[,[, il1['[' U 1rltJWG\ 

~~&Ic.519'lG\~.u~'lvnv'l ~ Vl09VnV'l , 

1tJc1'OV'l1~.u&l'O'l)J~)J~19'lG\~l,5G\1Vl.uZ,WG\w'lG\1tJn'ltJ-;)G\['['V1nWtJW~~G\ 

1.e; [,[, E\)~ tE1~'lnwtJc1n[,[,;::, 1QtJ~c1G\~tJ1tJwG\ 9'lG\ ~l, 5G\1Vll,YlG\.u&l 'O'l)Jt~bw 'lG\ 

1tJn 'ltJffi~ 'lc;S'OtJ'tJ~n 9tJ V1 'l 1l,&I.u, 

il'lVltJ'ltJtIIG\E\)91.u2-~VltJ'lG\tJ9V. tJ9n~n[,[,JjtJ~ej['['&I)JVltJ'ltJ ( nV'l1tJ~)J'ltJ 

30 -5 0 et1~[,[,iJG\ ) v\'ltJC\i'l)J'lG\l,rltJr0'OtJl.uG\VltJ'ltJl,~V, ['['C1'il'lVltJ'ltJtIIG\E\)912-91 

V1''ltJ.u2- ~VltJ'lG\1VlV'V1''ltJl,~9nl,S 'll,2-G\ 09VU1l,W9l,rltJ r0'O , 
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iJ1J['V1Jn'J1Ju'Jnt;1v\'J1J~[,6)9 n['rl'U ['9'Jc1vU'J10N ['w91Vi[,V1Jc1v['['1/\1J~91Vl.0C1 

Vl1J'J1Jti1C1609 flc;c=tCl UN~[,W 'J~U 'J1u 1[' v60'Jl~k\ e,/Vl1J'J1Jti1C1 6091 ~~ VlU 'JUc1 v0' N~Vl.2j-i 

N~['Vl.url1J, G191lV1['[' 1Jlr.)v''J1/\''J1J1Q1J'-ll~ v;)1n 'J1J['rl'Uc1vU'J1 t;15'UV~rl1Jv''J c1vU'J1 

[,0' 'JU1J[,V1Jc1 v[,[, 1/\1J1vltJl.2JCI Vl1J'J1Jti1C16091' n 'J1J[,rlUc1 vU 'J 1.ut:.l 'JU v;)1~ 1 ~1JrlU 

~~Vl1J'JCI [,[, 60~ ~nN~1J~ ~91Vl1J'J1Jti1C16091' V;)1V1 ['['.01J1 V1 u ' 'J1W''J1JVl1J'J1Jti1C16091 

[,V1J.2)oUN~~1N91['~9 ['['60~ [,9'Jc1vU'J1t;1.u~~Vl1J'JClV1G1'J[,[,iJCI 11J~n1 2 -3 ['['i)CI 

(Z:1Jrl'U~~Vl1J'JCI~91Vl1J'J1Jti1C16091 ), .5\v1Jv'J1['[' W1Jn 'J1J[,nU[,9 'Jc1vu'Jfl V60'v1VlV'J 

['['60~ [,5C1&1"rl1JVl.0C111J~nVl1J'J1Jti1C16091' 

~1~'lJl['9 'lc1vU 'l1lk8) v C191c1C\wdlvV1V'lVV\C\ w91lVi[,V1 'lnV ~Jl 

V1V'lV 

T)'JVl1J'J1Jti1C16091 ~91 1/\' 'J1Jn v'J 1, W 'Jut1"1t;11/\''J1J[,9 'Jc1 vU 'J1['[' fuv1/\''J1J.5\ v1JG1C1 

WCl11JVl1J'J1Jti1C16091V\1Vl.0C1[,W9 [, 5C11Vin'J1J';1lVl.0~91WCl11JVl1J'J1Jti1C16091[,tI1'Jrl1J, 

T)'J1/\''J1J~1[,nCl [,V11Jv''J.uVCl ~ ~WCl11Jc1 vU 'J1t;11/\''J1J[,nu J\]VOU'J.5\ v1J['[' un VCl 

~~WCI 99n ['['60~ .5\ 'JCI.5\~['1J[,Et[,q1J~91VCl~~WClG1 'JoU1J'1Vlun c1vU 'J1' 

V;)1t;11''J U;)1~CI 1 1Jn'J'l..}['[' unc1vu'J 1 1.Q[,[,n'v;)1~~v1J &1": [,[,u nc1vu'J199n['V1J 

N91~v1J['['fuv[,[,u'1 ['['G1'60~~v1J99n['V1JN91~v1J9n, [,6)9n['9'JN91~v1J ['['60~ V~ 

N9 1~v1Jt;1e,/n 1n1J~'JoUG1 'JoU.2,?oUN~~1rl1Jt1"1 r.)'Jnu1Jn[,[, u'fl V[,S)9U 1 r.n...;n v''J1/\''J1J 

~1.Qd'JVlunc1vu'J1 t;1G191n'J1JN''J~'Uvh, 

39 



WC.I Vll.nv r0V.l)'l ~V1..J~ 'lU ~G191G1 'lnlVil.l. Vi 1l.W 9~C'l1.@Vl 'lWUW~ C:;)C'I v 'l 1 

1.V19wC'lVll.nvr0v1J~'l1..Jv1..J~'lun~V1~1u'lnl1..Jn'l1..JG1'lnlVil.l.Vi1' .01..J~'l I.V1..JG191q1 

u;VlunwC'I Vll.nvr0vejv'91..Jti1C'16)91l.l.e;;VI.9'lc1VU'l1U'9UI.W91. VG1 'lnlVil.l. Vi 1, 

I.Jl1u'l1lC'lnG1'l.l) u;Vl1JeJL1..JWC'l~tJJ1..Jl.l. V1U'l1lv W 'lut[Y;>'lnn'luG1C'1, I.W'l~C\\~U1..J 

~1G191q1d'lV1unc:SC'I~91c1VU'l'1U'9ul1..Jl.v6)'lCIJvn1..JnvVl V11uq1d'lV1UnWC'I\)1l.nv 

r0VV\1Vl.0C'1 . n'lu~J1..J2--V1..Jl.nvr0v ( I.q1..J d'lV1unc:SC'I~91c1Ve.J'l1 )lC\\'11..Jf)1c1v 

U'l1~I.V1..JV~~VlUC'lB1~C'I l.l.6)~ I.W9V1~C'lW9'1..J&\V'l.l)t:/~C'lI.~11..Jl.v6)'l-3I.&\'l~W1..JG1'l.l) 

t[l 
~1l.l.unvC'lJ:Jl710'G191n'l1..J ( I.q1..J:VC'I~~WC'I, 6)·'lG1U l.l.6)~lvl71G1'lul.l.e;;V ) 99n 

~'lnc1vu'l1u'9U, i)'lq1u;VlunvC'lJ:JVll.l.Un99nuLJ1Qnv1~l.v1..Jt..1?lVlUC'I. 
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~'VU~'1J'lc1'VV'11e91111'1utifuB1 q19'1C\?':C1'1J'l'l~Ikc\c\ ~ t.9'J1.e'1~9t), rl'1?: 

U''JI.9'1c1 'VV'1'(l. ,j~%1'11t.~.lJC1919t) 'lU~UV1::tt>.uVt.?i'u 70 C .V ~'Vu,yu:;;ci'VV'11 
t.e-TI.u~9t)t.c1.ut.?i'V1tJt.w'1::?:t.5C\'lVJ IkVJ1q'1 Ik~:: 91tJ::J'l9t)tIl'11t.~.lJ9'1c\?:.lJ J'l'1U 

Vc5u IktJl ~'VU9t)c1'VV'11'lut.c1'19t)tJ::.u'1U 72 qm.ul 

~'VU5J'l~':~1'VV'11i7i'9t)1k~'V 1.-5luf)1 ~ W'1q::u::i7i'fruu~ Ik~:: 0'.lJ9'1J'l'1c\ Ik~:: 

tJ9C\1.w~J'l~C\<VC1''11::J. t.5C\,J'1Vt.5\91Vl.u'1~tIl'11lu Ik~:: tIl'11U9J'lf)1~1ec5uQ'Vv 
o cv~ _ 
t) J'ltllG\ 1t1lU'l'1'V9U, 
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e\L)1.J9C1 (S'Jl.U'1l, 9n~W 'Ju S.yU2.-91 v\'l1J1. V 1. Vl. VI 'JV1r.r.:1. V1.C1U'J 1V109UU w~,yV 

l.l.6:1~ 5nw'JG1Uw~,yV l.l.6:1~ '1v w''Jl.u11 vi\U6:1~V'9Ul. u91r.)'J n V 'JS.yU'1Ue\9,uW Vl.C19 'JCI 

l.~u1.C1 , l. V2.-91 V\''JU 9'JCll.V9U ~ l.~uV1'Ju1.c1, ~Vi~n~1n'JuScl n''Jul.9'JC1vul) 

l.W 'J~9'JCl r.r.:l.5C1'1Vi.usWClW'JCl1.C1~ 'JU, 

.. ~~ 
/ 

9'JCI r.r.:.un 'JUWV l. VlU l.l. 6:l ~ l.l.iil2.-sWCI W 'JClG'1'J 1J'1Vi f)nC1911.C1 Jj1 V\''Jun VCI n 'J 

l.l.6:1~vhs.yuV\u151 t11 r.)'J nn 'Jul.i'1v n ''Js.yu,u11C1 , r.r.:l.vun'Juu'Jn'1u n 'Jul.l. n1.2.­

e\V'J,uWClW 'JClT)'JV\''Juv.un 'JUnVClw9V S.yUV1V\'J'Ul. ~.ul. i'1v ~,yuVin1. V l.l.6:1~ tJ~1. V 
6 U~6JT)'J0uv'Jn 'JUV\Cl6:191 2.-91 v\'Juw''Jl.~CI , 
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1.~D1'I.f1v n''le. .\;n...JS'lClI.~Q 1''lU, tlv1.J~ v'l1I.Sn~N'l1.J C1' 'l1 J I.WSI. 5C1 '1VJlIl'l1.J 

~snVll1Q1''lU, 'lI1''l1.J S'lCl~'1~l.l.W'1.JWV'll1''l.u~CI'l I.WS~v'l1~O.ue.-V1.J2-S1'l11''l1.J ~1~ 

I. 5C1'1VJ 'lI1''l1.J ~ sn Vl 'le.-VWQ 1''lU ~1.J , 
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• . '1.u';-VtirCl 

• ~Cl'"l I.I.C:>:: un 

• vne-Jv m~v~.uJlJlVv'11.GI 
.f)Vtll1J'Vl.tV 

• JJCltxI.C"la 

• I.V.V8\5V ( ~::n·sCl ) 

• tllV"l.tJtll.tJ"ln~ I.I.C:>:: ~1~I.VV~·"leS"v~s.tJl.I.tJ16"''D 

• I.I.wvtx !XClC:>S1 

• V-.uvvVln 

• 
n-JV~'i)-J1VlV-JvVic;H.')S1 

• I.~SJl (S"lClt;1C:.uCle-SClI.VV~ tll'"l1JlVU11.1..tJCl 

I.WS~ 'D"l.tJ~::Cl 'Dn'LVJl "lV'\JCl 1.1. tAn) 

• V"lVI.8\S1tll.tJ"lV WS.tJCl.ov0"n 

• i\sv~ 

• rU'D. JJClc1Cl tnW"l 
• fi1l.v. fi1 W"lV . fi1fh1 tn (;1"ltllU"l1 

• W"lVCl 

• ~1~1 
• I.vvvVln tx JJ fi1U'l1 i8.tJvl 
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£JN9 Tvv'1'')V:{L1.JJI ,)1.Jti\ClN9V &'I u').l)19J1~ : ti\ClN9veJl1.JV191ti\ClC\)91 I). C\)~ 

ti\ClN9V rj1.J9J1tll91 ti\ClC\)91. V11N91vl7lv ~[, 5dLV1[';3 ') ~ l.Q W&'l1uY~1&'1 u').l)N').l)')CI 

'L1.JJI ,)1.J19J1 ~91[,.uClW1.J. 

1.'L~[,VM~.l)21V1.QQ 1).6:)'L)G1.l)d')'LV1vc5J1 I).C\)~ 'L)')16S"1Jl')CI. 01~,)JlV1.JrlJl9J1 

d')M['~999J1Jl.l). 

2. 'L)')1[,.uClW1.J ~,)1.J'L)1.JB1~1).01.J91.J (c1uu')1, 100 [,.uCl ) 6S"1[,~1[,v I).C\)~ t1J1 

QuUW-lLN ( [,w9091 n1.Jv'1V1[,~U&'l'L)').l)~.l) I).C\)~ 09u'LV11.Q5VI).N1'L1.J 

1).G1'C\)~V1.J['u9'1 ~,)JI V')WCI V ')1 ~~{)ClG191J1 ,)1.J1). N1N~V')1l1.J[' 'L)C\)') 19J1 ) . 

V1 ').l)01V1['9 ')'L)') 1G1 ,) JI I). Cl Cl . 

3. G191J1'L)ClJI,)['v1~,)1.J~JlJ 1) I).C\)~ G1.l)d')Jl1[,vr1.JV')~')[,V1.J. G191~1['JlCI['v1[,v 

'LViVc5J1rjN~[,tll£J, 1).G1' v'1V1~.l)q1.JdlU1V q19,)CI~['5C1'Ltll- [,.uClWCI c1fi1.tll.l)~ 

I).C\)~ 0 G19109u'LV1[,vI).Vil 

4. eJl1.JV~['V\ClM£J9,)JI ,)CI 5 91.J 0 ~')[,V1.JG191[,9 ,)~,)1.Jti\Clc\)91 ['£-lL1.J0uJJI['q9 [,u91 

~,)JI'L)'')£J~1.JVl~tt>.l) ti\'L)1.veJl1.JV191V~.l)')1.J 25 tll') 30 C ~1[,V1.J ~·1.Jtll~tt>.l)M 
['Vl.l)')~~.l)N·')&)V JI ,)1.J1).G1J119J1 ~91[,.uClW1.J WCI['~CI 5 91.J~,)U ~~{)Clcil).6:)u. 

5. vv[,.uClW1.JM19J1'L1.J~JlJN91 ~ N').l)1)[,V1.J[,uC\)')V11tll.0C1 141) N·')&)V[,.uCl 

W1.JG1~J)1.Jf)'L) I).C\) ~ 211)N·')&)VtllU'). 

6. [,9 ')[,.uClW1.JWClM19J1I).6:)'L)99J11. VG1'')1tll ,)JI 0P,)JlMV)')1.JVV 1).6:)'L)[,W9 v'1V1 

;:, ,)JI~91.uU1Vw1.Jn1.J. 

7. W ')u 01Mv\ 11.Jti\ClC\)91&'1 u').l)19J11). 6:)'L), rlV 'L)JI~,)1.J'L)1.J['.uCl W1.JM 19J1 ~1 V\',)1.J 

[,9 ,)99J1 V11tll.0C1 [,W 9~Cl1.C\)'t,{)[,2\1.J&'I 'L)').l)19J1 . N'')&)V WClG1~J)1.Jf)'L) 'LV1vv[,9 ') 

~,)1.J'L)1.J[,.uCl MI). ~1 I). C\)~ 099J1tlltJ [,w 9 ~Cl1.C\)'9C1G1 ')c;S'L)1.J 5 9U ~91[,.uClI). ~ l 
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1. G1.2Jlj1; 0'1.J l.l.6J~ C\1.J'1w'~'l1.Jti1C\6J91- il'lo0'1J'1vl'tJ~ ~.2JC\1.J , C\1.J;q'lV l.l.6J ~ 0'1.JC19n 

'1w'w 'l;q ~ 1.J:1C\ B 1-

2 . I,S'lc1LX)'l1e-911,i)C\W1.J Bi'I,V1..Jc1Vl.l.Vi1.J~'lnl,i)C\w1..JBi'tI''l1.J1J l.l.6J~ U9C\ 1,i)C\W1.J 

U'l G1'''; 100 1,i)C\ 6 Qw'w'V1.J I, V11C\1.JBi'ru.0l.v. 

3. l.l.6)VI,S'l~'l1.Jti1C\6J911. &1.J'U'91.J5.2JBi'1J~1.JV1 ~ tV.2JVi·'l.2J~C\ '1 ( 00'5 91.J l.l.6J~ o0'I,U1.J 

I,Yl1...f1.,) ). 5nN'lC\1.J'1Vi~.2Jt!N~I,V11J l.l.G1'o0CCVi1.J'12:t 

4. t(1nN91 ~ N'l.2J~Ui 0-''VI,i)c\W1.JwC\Bi'19nW'lv'11.Jn·'l0C\ 14 j)N''l~'UI,i)C\ wC\ 

G1~~1.Jf)v l.l. 6J ~ 21 j)N''l~'U G1 ~~1.JV1u'l .'1Uil,s'lwC\Bi'19n99n 0"p'ln Vi''l1.JU'U 
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l, Vl,211.JtI v 'l.9J19Jl2.-911,.0G\ W1.JC:l''l' 9 'lG\.uw'lUl,VlG\.9J'l0'lJl 0'l1.JV1.Jl,.0G\ W1.Jt;1C1 'l U 

.uSG\C1'lc;SV1.JCSi1 ~ 9'lG\.9J'l~'lJlw'lUl,VlG\ t;1l,.0G\W1.J.u~VClc! l,l,C1'0'W'l.9J'lG\ 19Jl1.Q 1,091 

0'lJl01J1C\)u~WJlc1V (Dormant), 

1.c\)U~WJlc1 V Z,9 11,.0G\W1.J 0'lW VJlC1 ~ ;-::1.JrlV c;SV1.J~ 'lud'lG\ 0 'l Jll, D9Jl2.-91.01.Jl,l, 2.-1 

l,l,c\)~1.J;0'w'l.9J'lG\ ~.9J W''l1J1Q, w'v1J1C\)U~WJlc1 V 2.-911,.0G\W1.JC1~;-::1.JVlU 'l ~~tJcS"1.J JlV'l 

2{1C\)V.9J.uVQC0 V\'l11,tI.u l,l,C\)~ v\'l1"l.tl1 ~'ll 

tI V'l.9Jl,l, Z, 12.-911, D9Jll,.0G\W1.JC1:;-::UrlV w'l.9J'lG\Jl''luG\1.Q C1 'l.9JSG\C1 'lc;Sl)1.J ;; 9U 

2.-911,.0G\ v\''l.9J~G\ 'l l,l, C\) : l,.0G\l,l, Z,1t;10't/11.J19Jl ,11.JC191.JiIl 'lU 2.-91Jl 'l1.JtI1G\ w9tJ C1 'l.9J.9J'lG\ 

J)'l1.J, tI V'l.9J.u~ vG\ 2.-91 1,.0G\ WUC1~;-::1.JVlU 'l w'l.9J'lG\Jl''luG\1.Q''l.G\ U Jl 'lU1,9 'll,.0G\ WUv\''l.9J~ 

G\'l t;10'w'l.9J'lG\ 19Jl1.Q 11.JC19UiIl'lu2.-91Jl'lUtI1G\W9tJ C1'l.9J .9J'lG\J)'l1.J l,l,C\)~ 1,9'll,l,~cS"11u 

1.J;~.h 1,C1C10'l"l.~OV.9J (Tetrazolium) (tri-phenyl tetrazolium chloride) ~.uv~G1ngu'l ntJ 

l,l,~C\)t;1.u~VG\01.JVl0 l,l,6)v~d'lG\.u~l,l,G\ l 

SG\C1 'ltlV'l.9J19JlC1''l' l,l,C\)~ 1.c\)u~WJlc1VCSi11uVlU 'ltJ 'l1~~{)G\ .0Jl~w\)l,Vfu11.J 

l,l,Jl'1.JcS"G\ ( 1,2t1.J 0'lW VJl tJ 0 'l~1,91, 5U (Brachiaria spp) , vi71l,l,jilz, t;11, 5G\1V1 tlV'l.9J 

19J1~~U i1Rl,ntJ5Jlw'll,.0G\w1J1-o11.JtJ'91.J l,UU l,l,C\)~ l,l,V11~ l,VUl, VC\) 'l 4-6 1,C\91.J 

Vl Vl'lUJlV'l1J1.J, 

T)'ll,Vl,211.JtI V'l.9J19Jl2.-911,.0G\W1.Jt/11Vl.0G\ C1 ''; l,l, C1'tI V'l.9J.u ~ vG\ 2.-911,.0G\ wut;1 

o t/11.J19JlWG\ CSi 11J1.J~W'l.9J'lG\l,l, jil2.-tI V'l.9J19Jl2.-911,.0G\ w1J1Q"l.G\ U Jl 'l1.JVtJ t.) 1 t;11.J 

u~w 'ltJ l,.0G\ WUJl'9UV Jl/VlV 'lU, tJ 'l 1vt7iJl 'lU r-UvntJvuVl 'l0 c\)~9c5G\.ue/Vl0'l 50 l,l, C\)~ 

51, 
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-, 

Jl ')uv'Ut)10uu~w ,)'Ul.iJClWUQ vud,)rlCl G1'),uvJlJl ~ 210'&!'9u{)u,u'1~ U Jll.vunc;:d'J 

V1G191Jl ')u'1~ l.iJCI WUV10'V1U6S,ut2Ul.G1,uV1l.W 9V JlCl'VU . c1VU ')1 l.iJCI WUWVJl'U 0 ')21l.9 

l.':;-U w'),u')ClV'Ut)11.Gn:ClUJl')U j,ucG1lud,)rlCl ~Ul.tVgJl~U ( w'),u,)Cll.9'),u,)~,)Jlu·i rlCl 

VliJ1tJ ) tJ~,u')u 10 u')17\ G1,),u2;UG19Uc;11.tJtJ: 

1. tJ~6S,ul.iJClwu'1ud')rlCl~ul.tV gJl~U tJ~,u')u 10 u')17\ l.l.c\)~ i\ue;/l.~9VJ. G191C\)~,)1 

'UCVtU'1rlClJlJl VltJ1 0 l.~9W,)2.-91c1U. i)'lu'1rlClJlJl G1916;')1Q vud'll.uDlCluLV. 

0SVUU9Jl2.-91l.iJClwu ~JlJl Vi'') c\)')u ClVUU"')rlCl. 

2. J)9Jlu'1 rlCl99Jl l.l.C\)~ l.9')u'16;')1l.iJClwu'1VtW~9,)CI ~JlV'')u'1rlCl~Vl.0C1 . 

6;')1 ~ ')u'Y Vi 9l.l. 6;vl. 9') l.iJCI WUl.l. W'Jl~ ~')u 99JlG1 ,)JlcG,u. 

3. V\G\w9'U&!v'),u19Jl 2.-91 l.iJClWUt:JP,)JlV1V'Ut)1l.l.6;v. T) ') &!v '),u19JlU1G1'')'ej l.l.C\)~ l.iJCI 

wuw'vu t:l')uU1l.l.2.-1ej l.l. C\) ~ 'UC&!' Vi',)U9,)CI~l. 9')l..0C1wu j,ucG1u'1rlCl9Jl '1Ul.l. G1'c\) ~ 
~Vi9Vt'),u01tnj,ucG1u'1rlCl C\U]l'o') 30 u')17\ . 
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~.tJl.iTCIt0VcS"1lVlj159V tJ~.tJ'lV 800 C l.VVl.vc\)'l 2-10 V'lv\ t!} 1000 C l.VC\)'l 

3-5 VV'lV\. vV\tJ?:~vUl.5C1'1VJl.iTClwvV1.ud'9nl.l.2-1 (l.2{"v nd)v ) l.V9U. 

tJ~C'S.tJl.iTClwv n'Uv;f1C12tvl.(J'gntJ~.tJ'lv 10 V'lV\ l.l.C\)~ i1Vl.~9UJ (l.5C1~nV 

n'U n 'll.)V'U t}1l.iTClWVtJlU 'l). 

N·'lcS'"'Ul.iTClWV~'lVvVtJl09UN'l.tJ'lCl'1q.uCl, .uClG1C1l.cS'"'U, n~CI 'lClq 'lU , l.l.G1·G191 

C\)~ -51l. vC\) 'ltJ 'lCl l.iTCI WVU G\ vv'1tl1l)n tJlVl.iTCI Wv. T) 'l.ul.iTCI WV~'lVvvt:J 'lU 9 'lCl ?:'1q 

Vv\9V t!}'1ql.~91~l.l.G1·G191l.£9nQVV1l.tJl.tJ'l~C'S.tJn'Ul.iTClWV2-91t11''lV . 

..,. - _ "-- 'c::1 <:::vc::::....c::::.,., C) C) C::::V' Q.J ~ .... C) X-

~e\ u1.)t\:l:::u1 : l..tJClWVl.l..tJVN 1 tI1.tJqvCl , vtl1G1'l1Jt11l.v'l.tJ'l2-'l1l.tI1 1VV9 'lCl ?:tI1''lc\) 'lU 

l.iTClwmC1 T)'ll.5C1Ul)nG191. G\vvV1C1c\)91n'Ul.iTClwV~'lVvVVl09U1 VtJl 'It:J 'lU. 

l.W9l. 5C1'1VJn 'lVV1C1C\)9 'fLC1 5'U WVG1 G\ vvtJJ'UVU'U l.iTClWVV11.C1 5'U n 'lVV'U t}1 l.l. C\)~ 

l.iTCI WVV1U1.C1 5'U n 'lVV'U t} 1. 

Harty R.L. (1996). Seed testing. In: Tropical Pasture Seed Production - a Training 
Manual. I.J Partridge (ed.) . Department of Primary Industries. Queensland, Australia, 
110pp. 
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n ')utj n t, q 9 t,i}C\ WUWC\ G1::~ UT) U ~C\ un ')1.) 1q1. & q t, VU 
(Rhizobia) 

il 'lfJ&! V'l.u~'lt.vuB'1 ~C191 tjJlI.2t 9 l..ucHlfuWC\G1~~UrlV,9 'lC\ ~U'1l~ VlVI.2t 9 

v~~.urlV 1..uC\Wu [,[,VV[,[,tll1 ~ [,[,vVVc5Jl. 

1. V~~.uVlVI.2t9 [,[,C0~ 1..uC\WUrlVu"'lUlLJ9ULJ1w"'ltllVc5Jl. 

2 .1ViI..uc\WUVc5Jl [,[,C0~ 0.uCi VUVlVI.2t9"l:.C\uV\vd11 [,[,C0~ v &!VU1tllVc5JlI.JlLfl V . 

V'lJlI.5C\1.Cit\' &!vuI.5C\1tlll..uC\wu ft1"1v.u'lt/1UC0 ~ W'l21~U~9UinQ. 

4. &!vutjJlI..uC\wu B'1V~~.uVlVI.2t9['['~Vw'lu1u 24 ~&.ul V\'lU9'lc\~I.~.utjJlI.2t9 
1 UG19U[,[,C01 [,[,C0~ G1'lJlI..uc\wUG19UJl'l1Ru Jl'9UI.§ 11 VtjJl1UG19UI.~'l2-911Jc1..u'l. 

V1Vl.q 9G191l.rltJ 5Jle'01l. &'UV'9'UV1l.U'U, 0'&'\ V'U'LvDlJll.t.N1l.t.G\ G\ l.t. 6:):: 

0'&'\ V'U'LVll.u'U~n 'JJ..). 
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Jl,)l..J~1&u,uVl0')'0c5JlI.0')"iJ 1.5Cl~l..J,u,)I.W9~uU'ltnV;,)l..J~,)G\',)l.l.l..J:l..J',) !7\1.cm'')u,ulll..JtJCl 

l.l.l..J:l..J',) C'0:tJv"iJ, 'VI',)l..J9,)Cl'>'::9ClC'0',)I.U') 2.- 91Jl,)l..J~1&u,uVl0')uc5Jlt:rL -0 I.W9JlG1CRG11. Vl..J',) I.u&') 

'VI'')l..J 1.V%\MCl&9l 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

I.~,ul. 5Cl tJ,utJl..JV\JlV:~')Vl..J C'0',)~VJl ')l..JMCl&91 

9:V)V')U%\V:C'S"1 l.l.&: £'l..JG19l..JG1 ')'TJ 2.-91Jl ,)l..JMCl&91'ltnt('Jlt\l..J!7\r-\:;u2-911.£1l", 

99Jll.l. V V Jl ')l..JMCl&91 'lVi'VI''),u:Cl ')!7\~ClI.V1 ')!7\,>,::1. 5Cl1.Q 

G191£)l.u&')Wc51W I.W9'ltnJl ')l..JMCl&911.Q 5VWl..JC'0'')I.~Cl 

G191ltnl.l.l..J'1",v') t('Jlt\l..J!7\r-\:;u2-91 1.£1lr,>VJ0 ')!7\2.-91G1l..J 

Jl:Jlc5,uG1 ,)G1:& ')11. u&') 2.-91Jl ')l..JMCl&91 

Jl:Jlc5,u~1!7\1/\,)l..JG191Jl,)l..J 1. -o~u1Vl0')'lViwc5 1w 

I.nV5JlC'0')I..uClWl..J 1.-oV'9l..J!7\I.Ul..J l.l.&: l.l.tn1~ 

G191ltnl.l.l..J'1",v') %\ MCl&91 I.Vl..JG1 ul.l. 'VIl..J'ltnl.l.Jl'I.2.-Cl !7\'VI',)l..JG191Jl ,)l..J 

:q9Jl~ V')%\MCl&911.QJlJll..J'll~1.5ClVlU1,u,)Jl'9l..J 

G191ltnl.l.l..J'1",v') %\MCl&91i1')uRnl..J 1.V1')!7\,>,:: I.v?JLVLQ 

<:::v -- _ c:0 I.' Q..... c:::::t 

t!.l JlC0c51 %\ 'VI Cl &91 'VI C\\51 G1 Jl ,)l..JI.Jl Cl Jl ,)l..JI.:q '):1. r,>9l..J 

I. 5Cl'ltnl.l.l..J'1", u'')%\ MCl &91 '>'::l..J'll~1.Q Q l..JG1 '),u!7\v) ,)l..JG191Jl ,)l..J 

JluClI.tJ' 1.5'u99,uI. 2.- ClMCl&91l.l. Vl0l..JVll..J,)~ l.l.&: V91nl..J'0'lVi~ClI.£'l1. VLQ 

JluClI.tJ' 1v,)Jl ')l..JMCl&91 '>'::0 JlJlJl:MV "',)JlnCl'>'::Jl',)G1'')TJ 2.-911.2.-Cl1..il&D1 

9:V)V')U%\MCl&91 
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o I. 5G\l.l.WUV1Jl 'lUV\G\C\)91 I.W9N~l.l.G\ 1lUiI.VfuV1cf12-91~ V\G\C\)91 

o SG\N''ll.tJ'll.l.WUV1V\G\C\)911. Vt::)'lUN~tJtJ 

o V\G\N9tJ&"\u'l.u19Jl2-911..uG\WU, (W~'lC\) ~ U'lV'l C1911JJl'lU VtJt)1<0UU ~W'ltJ 

1..uG\WU ~0?) 

o 2t11..uG\wU ~ tJ)'u N''l&tJl.l.C1' c\)~VlU'lUcJ'l1c\)~9c.5G\ 

o 1.~9JlI.9'lSG\C1'lJl'lUtjJl V1I.Vl.u'l~c:S.u N''l&tJWG\l.l.C1' c\)~~~UG\ 

o Jl~J0.u l.l.c\)~ 1.5G\{i'JUI.R91Vl.u'lu'1Ui1.Qt::)'lUV1c::;'>G\ 1.V\'lV1~1.5G\1.Q 

Jl'9U99Jl1. VVl 'ltJ'9UV\G\ C\)91 

o 1.9'l5G\JJV1~'1~'1UJl'luV\G\c\)91 ( 1..uG\wu, tJ)'u n~'1Uf)1V1nud'l1.Q 

o JluG\I.,')'1V'lI..uG\WUC1~~Uf)u C191Jl'lutjJlI.~9 ~ 0 

o l)G\1.c\)'2-~VlU'lG\2-91~V\G\c\)91cJ'l1c\)~9c.5G\ l.l.c\)~ JluG\ltu 9Jl 

o Vl.u'lU~V\G\c\)91 cJ'l1~l.l.~1 

o 1.~9Jl2-~VlU'lG\ VlU'lUV\G\C\)91 '1UiI.Vl.u'l~c:S.u ntJ ~ V~c:S12-91Jl 'luV\G\Ec,91 

o '1UiVl.u'lUVlU'lUV\G\C\)91 t'hr?tG\I.'?'lJ l.l.c\)~ J)'lU9U 
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~ ~ 

C0.9JC\ 91 Jl11.JV1 C\ 6::> 91 

o ~1?) l.!.WUVi'tI\C\6091G1&G1N~l.VljJ 

o ~u'J1. thul..uC\wu l.!.60~ 0'U'1N'VlU'JUti\C\6091Jl'9lJ01l.~.oVJl 

o Jl uC\Jl 'Jl.V 1v'JU ejl.!.G1'60~VlU'JUti\C\ 6091Jl'9US>:: V Jl 

o l.&)9n3l71VJl/VlV'JuB\'l.Vl.o'J~~.o 

o l.5c\Nuuil'Jl.vuil'Jt/l'JUG191Jl'Ju'1~l.VUVJl 

o u~~~1ti\C\6091lUi jJClu'J.oN~Vl.o·1N~l.VljJllJv\uVlU'JUti\C\6091 

o '1~-3l71ti\C\6091ejl.!.G1'60~VlU'Ju'1Ui ~.rlU 

o u'1l~~1ti\C\6091cJLuO:)9JlLh 0 ~·1LJ1lUiN·'Jl.~C\'1u1JC\5u.rllJ 

o l. 5C\'1Uil.!. U''(/''V'JS>::V jJWUJl~ti\v e-91VlU 'Juti\c\6091Lhc1Vl U'JU9U 

o VUMJlt<1 JlZ,WC\w'JC\ l.!.60~ VUtJ1'Jt<1Jlu'J1 

o 
o 
o 
o 
o 
o 
o 

l.VB\'VUMJlG191 '1Ui S>::l.!. ::;Y1.'1~ 1''JU l.!. 60~ l.C1l"'11' 'JU 

ClUlJ~1V'9lJVlV'J1'1lJl.VVlJMJl1. -SN''J~VJl 'JUe-c5UZ,ClU'J.o l.!.60~ Jl 'JlJ~C\1.60' 

ClUUl..rlUJl·'J z'.yucJLlJo:)9JlU1 '1lJl.u60'JC\5u.rllJ 

CluUl.5C\~.rlU l.!.C0~ '1~ -3l71C\5u.rlU'1Ul.u60'Jl..rlVJl·'Jz,.yu 

.......- ..- • ......- ~ "'?- ..-

Cl UUUC\l.!. V1Jl WlJ0S 'Jl.60C\l.V 91G1ue-91Jl 'JlJV1C\6091 

~ 60''JC\V B\'wuWUl.Jl1Jl 'JU0S~l.!. C\ 199Jle-91~1ti\C\6091u'J1l. vut.J~ ~'J 

ClUW t.Jl. V1~ti\C\6091l.vutJJlJl ~ G1 
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o C1S1~~Jlu''l ,5\vu tJ~210c, l.(,6J~ G1'lJlc1vth1 V1l.ifvJ\5v,u'l'1V1D;'v\~C(1.C1l.(,uv'1C'1 

O . l.ifVl.9'lc1VU'l1 V1l.VUc1Vl.(,V1U'1UiVl.uC'lVlU'lU 

o c1C'1WC'I'1UVlU'lUV1C'16Js1lUil.VI'lifU W 'lUt[1V1l.9 'lc1VU'l1l.(,~V 

o UV~'lUvu-5C'1~ywC'I t:]luc1VU'l1V1l.ifv,u'l 

o 0'6J''lSc51'1uJI'lUl.9'lc1VU'l1U'SU ( c1VU'l1, QVU-3V\~0SVU ) 

o 2t1U;VlUJlcSC'l2-S1c1VU'l1 ;/V'SUV1C'16JS1V1UVA:6JC'I W 'lUt[1J1 'lUc1C'1 

o G1'lJlc1VU'l1U'SU2-S1V1''lu'1Uil.(, Ui 1D;'JI'sU~1l.ifv 5J1N'l 

o C1S19C'1N°'ll.U'lZ,.yUV1l.ifv,u1l.C11. VU'l1Vl0SUU1N~UV 

o Vl~.yut[r-~'lJlifv,ull. Vl.VI 'lV1r.r.:'1 V1.C1 

o 5J1N'l6J ~VVl.(,tJ,uz'.yu'1V1l.VU6J~VV 
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