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ursur.rs ANO DJ<CUS�IO'i 

lh< N rt.Ible l) and P upt,ke (T,,ble 2) of 
n1'Cfl<Th1'al puero """' h1�l.,, that1 t!.,1 of nl}PO«hw,I 
ccnun )'e11onn,ncc of grn1>th ,nd rno1 gconrlnc (IW< 
number and d!<!nbunon rn the soal) of Odeh spoc,c,; was 

daflerencc and as """ ., the r<:sponsc lo the lrc,umcm, 
(Kerndi;e &, R.,tcl,tr, 1n2, Lnk1w;;H1 �, "! 199�) 
Clret1d10Uoe c.,pcrnncnl ,,,., u<cd ganum "') slcnhied 

•ml \Jswill, all of m1cl'(l(lq:.inism arc dead di Jl<llllllu r.JJ- 
25.(",0 H:.y level (Alexander, 1%4) Lcguno:: klong< to 
tl.c n>agMhoid rooL, piaut Therefore, !heir a..oc1alwn 

l'Olh AMt, '"ll ,mpJ'O\cd the gro1>th and dcvel<ljlmcnl of 

leCtJn>e plant (M<><se. 1981) Nutne,u upiake 
cnltaoccmen! in m�corrtu.ul legume, " m<><t likely d.., to 
lhe C>.lcma] fung,I hypbac a.."11ng as an .,.tcr,,.,,, of the 

root <;Sien, fa1emal ltyphac length prolonir up"' 7-10 

rn/g 1011 (Allen �f al, l\"J2) Acoordtngly. !Ile 
n1ycorrl11,.al logumcs v.111 �,.,rt, the nulric:nt fr011.1 1hc w1I 
and will tr:rnskx::.1e tho mrtnenl. to the h<>Sl rOOl more 
efficient (nlOl'C <xten,ovc md bcUer d,stubulcd) than the 
non-mycorrlt,za! legum,; (Lmdcnn,m. 1'192). 
Mycorrhi.W fungi usually mcrcasc the "owtl1 of plant 
rolcly b) enh:rnc1ng nutnelll uptake (Mar,dmer & Dell. 
l'J'J4) 
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Comb,nauon of RP fcrt1hiauon and AMf 

1noc,,la1Jou coused a higiler !lie'< (TaMc I) anj f u[>11�e 
(Table 2) tl,an RP krt,h,aUOH \\llhout AMF 1noculdHOO 
1lic nitrogen and P upmte oI mycorrhu.:11 loi:[Jn>.:1 \lere 

higher th.a� non m)'U>'rlllial MC at the "'me level of RP 

krti1'7aUon In t111, case. lb< cm:ct of AM� rnoculanon 
and RP ino::ula�un "as ')!li:rgisuc alld mcre:,""1 N and P 

uplltkc of mycouh.,_,,I io&u1ncs appmx,mate!} 9 ar><l 22 

lime, more lhdn did non·m}corrhi,ai legumes 
respo;;tl\eh Trc.1tmcnc, comlomohon of A\W 
rnocul,,tlOn and RP fcn,1Lz.111on co.,ld mcr,as,;: plants 
�ro�lh. cspeu.,llv if P 1n1tncllt" a m,11or hmit,ng fJctor 

to the pl ,nt pu:xlumon (Dodd ,r al l 9\>!1) 

" 
n., n.lrngcn (labk I) 2r.d V upt.,kc (lablc 2) of 

mycorrl1m1I tcntlo and pucru docrco_,;,:;� ol 11., -ICCOnd 
defolrnhon 1>luk tfio.c of non·nlJCOnh,<al ""' I\[][ 

,,;:rufic•nt'y aJfCC!Cd by defolm,on pcnod Under lhesc 
ronol!JO!I ,i1cre 1, prol,.01; rurnp,;,c1.,on 0Ct11�n ,h� plan, 
and the funga, m photosyn!hate u1,1,,.,r,on for 11<><1 µl�nt 
re�ro111I, 11>;J A\1!- o..,..,Jopmcnt foe dc1'Clopmrn1 of 

AMF '"" oonnal I} be conlrollcd b� photOS) n1ha1e ,uppl) 
rrom hoq plai t ( Azoon-Aqu,Wr &. Dago l 99J) 
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Field faper,m,nt 

The n1lroi:en ffablc J) and P upatke ffabk 4) of 

p""ro were h1iher Iha• ccntro aflcr first •nd second 
dcfoh,,non l'en<nmancc of plam gro�u, aod root 

scomcmc (root number.11>:1 d1stnbut,oo 111 the.,,,!) Qf 

<:.1ch plan! <f>CCLts are dolf<rrnt. "-' m:11 a, lhm resp,,nsc 
lO ohc treal1ocnts (Kemdge & R.atcl•O: J9Ri Lulc,wati <I 

al. 199�) Themtrogen(TableJ)andPupt,,kc(Tablc4) 
1ncrca<Cd after first a"1 IOeeond dcfol,auon Centro and 

puero 11,l\-o srolon and lkfeb), dcfoliauon promoted """ 

!>!Dion gro\11h (Boi,lan, 1977) DcfolClll"'n prornolcd 
•'Cgetam-o rciroMh of legume as slKll\n ,n the N and P "- ToW<l '""''" ............... - """" or.,r, .... ,._ 

Tr."""''� Uo<oa.-,,,,. h,,x,;! 

" '" ,- 
,�-'"""� . c .. �, ,., , ,, . '"· •=, I '2' J1H "''" 
�""' .............. ,'.lt "·"•"'-) 

' I"• 1'! " ' '7' ,oo , ,.r, , .. HJ.J ,, 
"' < '"""' ' ,,, . 

" I IH< l!J' .,., 
"' l 7t • ' ., ., "". 

M,,- f�I -�, ,,., , """"- "'"'" ""' w"""'-" '" oo, , "7C '• ._,:.,. '"'"°""" , .. ,.., ,, (1J\le11 



ut: ·>t t> ""''"''1'1"� 1•·1:sxls 
V,\' • �"1 l'•'""V O[�LCICl'US U1 O�,i4JJOO(\'I 
,uo•,O"JO\ll1 [Clq<lJOI�! [lo< p,·, "'"'f.JOO(,u 

111n:•-nqrn.,ep,011,.� [66[ cl d ue,uJOP,.Ll'J 
Ot-1.C 

(1) �I Pl""'cl :10,1 10::JCOS sruoc,J,-o,1d IH'1"1JLP 
qi"' .,.,g ,,u,ni, P"" s:,wrS01 >JcU>ed 110,ciru\ J!IOJ 
JO q,v.o,a 0111e«du10::, tSGl lJ'l'l'll ;;, w cl 'aHpu.i,x 

�,1-1n:n P!"•�o OJ,1 uw,:)<ipcud 
>.Jl\li>:d pue l•U><!d>o'lcl 'I "'ll'Jlln'f UJO�U�U 
UI U?l).'.lnpc,Jd ;;:,q pu• sruo,1<4o�d '1,)6(,1 ! )i '!>uO/ 

11n-,,a "1 
[!OS pu� IU<[,l Pl�\! :Xil U! \l"!l<JlnU 1)<1• UL"OJ� 
1uqd uo !�"",l'llfVI\ Ill'" UO!l•l�I pu� �u,ddon 
.,,d JO l)<1Jo ><1.r. 1 ·w,1,uo� """�'"' v ro 
11,os •1:u•Ju1-prac uc 1junJ w•1quc�iu1 '"l""'"C!l' 
•Jf,1'1>!'3\ JU 1101\t[ndQd JU I\IO<UOh\lWt Olll. 
066[ UIUl(tH SCJ>'\l;;LmXI)! J're!JV'l'Jf 'Ppo(l 

·�!UJ,. >10,'I :>ll! Ul'Ul�IIO'! 
,1uu1d '"l�"'J !'HI NILIOi'll ,.a,dw,1 'LL61 '!\ 'I ·u�plog 

���I ll.•6Z LIC." '>lJr,i,y,. 
(>!';/) "sf�JeJeN X 4' u•L"Wil N 'U"h"IIC 'IU)'j 

·v ·;g-llLljjOO(J'< uo �u;.i;i;tHQ u�1sv \SJ1.1 �!l 
JO :><>Jd 111 ijZ(-9tr 'dd 18unJ l\'Vt\ ;o uo11anpo1d 
UCto[t<>JU! rnJ aio:0111p;,l. 'ij86[ '( Q r'lil�.i:l�g 

pucpn1J."S 
'('•p;:I) dd��as !1 l' IZU\IIUBID s >ut))S\SO:l:t 
Jtim1w puc run111"'!J:lc ;1quu1ci1n1 uo rn,1,1uo,,\u, 
·Hlrl:>Sfl().11 JO 1:.1du11 k/ u<rLt d..J ,,,,i,qu,is 
1"21�JJOO,iu, 1111 jO l1U)U01i.:u1u P"'IJll1'!P"" 
u1 iu1:0<u0Ja 1u111d lfO� �l JO "'�"'�"" ,p 
1�1�oio11.\�c1 tof>I oa1111 11 1/l :, ·rnp11llv·un.;,v 

U.61 ):)Q z- ld)S �Z 
'"!l""'"V LU,'1''.,1 'ljHJd 'AJl!!OIO,l pu11rn11�1uon 
·1,m1n:,eLav u, '"'"l'-'n.i.1n J" '""'"�'"'!'! 
llO ,un,SOC:u,is [rL.�LWLJ.J>lUJ "U '""'"''!¥ PllC IW<UP.JJOJ<( ,II l't·t? d,\ l�UILJ IF111[i.JC>,1111r 
\f,\ JO 0<![0"] >lll �!IC"Oii�J JOJ !;:>nL.!LlllOOJ. !661 
HO[l'I O ,I ')' !H<O,', TS �10"')1">M II ·� f'\ ""!IV 

�'�.\ "•N !ll)eg,.n,,u,a 1>(><11p3: 
P"""'l:I '-l'I P'" 11<>1w1pvr '""Wf t9'1' d '':SS.""�'IV 

�J./N3l:l]J3l! 

i.:odda< 11, � "'!) '"J w>ro,d 
1fJJl.OSOl[ \IOtLl,Cci1Hl:) )W'J[)) ""'U'1'1l, J'l (J)']Q)'l) 
0,0)11•.) f'CI ll<Hl\1,p] JO \11,CLCl\'j • U,l1,1'"111f] J:11,1:J 
JV I••:,,'.) , IJ<)l"\.'"C I'"" (YTtl\fJ',) orn1•nmly 
.,, ,r,,cos>u r,icr ,pn,, ow11p,t1!) -"-'.! n,.,, J I' umaou 
O:lh•r �\ '""''I' 11LO ,,·,Ju u, ,,,1 rl' Cl\>& 

'-l. \':H� ')Gll ll\O vx.rv 

,pue1 a.m:inpox!,ucu "'!l u, .. .,,,m:,O[ 
,li,�nJ J<> ,v,<ln 11r1nn11 ,,o,�lm UM ""l•ICOJ dl:I 111'" 
I'-'" rq11rcn "'"l""'" dW'o' JO 'l"ll'l>JJO pu� 1e11uo1od qli!'I 
01]1 '"'ll nnr)"l''"""""'''"' • 01 P,,>I '11"'" "'-ll. 

r'i!U"J 1"21qJTOO{\l!·UOU {q P:,lOlJLI! >q 
0$\0 p[noa lt1SL<IIJ"'1:..> PIO\l "'[I u1 •IOOJ 0<unll>1. (BS61 
·re,e{ll<a) '""lrcy;\UI [100 JO �.JOI< ,qt UI !�Ul'J �<><11M 
� p>l:»JU! :,q Pl'""' o.,od, l"'!qJJ,):,,{J', (?"IU><o.Jd 
ieu •tc'fl) ,un1n:,ou1 d).'{Y JO ")w1.:<1J,1• :><11 p:>$�0:,P Pl""" 
1eq1 ,runJ u,iO!J1ud .(q P:,�J"! s:>1ods "'"°' putl<)J ;.., 
1un1n:x,u1 11os JQ 110,w1os1 OJods ;o liM>J e >]!�NI ·01du.ms 
]tOS >Ill UI S 001/>JO<k %t 01 dn :n..v JO uo11•1ndod 
snou>J1P,.,• se" >I>ql '1u>u1u><l><.> Pt•v JO llu1uu1S1:,q 
"'ll VJ UO!lUIQfl •JOds (!661 'llu,p.,� ... .,s '.8¥61 'Al!Od) 
1:llmJ 11"'�!i.lO�m.1no,,:,�1pu1 JO A1un�> OIWJ)U\ Pln<Xl 
o.,:x1dsa1ui1 ''"'"'":) ;,d.{1 1tll!J'l')-lv.!'�"�u Ol JJuo1;.q 
1u•1d v,wn:, pOMOI\OJ Ii" PJ>U: :.l\11 U>ql �V!I ·p1ou: 
"fl Ut01J p::m,"i'I """" P�\I r.snm '>10J>(I JOal, V l!OI 
P:,,!11'0!'11!n Oii\ UO mo P,,UJ� Ill,\\ )U)\U!J:ld.\-:t P!>!,1' 

(L(K, I '•OJ V �qc·J!·"'!!l!�) 1r11uo1od 
mn1n:,out .11\'V vc,d11 8u1pi1:,do� ,o dlu"J 1�111uoo(u1 
,nouo�1pu1 JO 'l"llX>lP '<01 puu uo11�1nood lt\OJ ll Pl•!l 
·�· U) l"J"� :,q Ajuo 111-" UOJll:[ll:>OI!! IC'�\l!UO�)'t 
'U0[1•1nd0<! rt101Joil!pu1 1J1u1111n111uoo.(u1 uroiuo:, '))Ql1• 
'II"' 1wni1no1,Ue JO )SOW IISn�::oq I! l!'IJ. (T61it 'On{ 
7i U(1) �ods;.i OU JO (t�6 I '110..od) po,u .. , A11eo.,SI P!"U: 
;,11 U\ uo11•1n.x:.c1 !il'iV a<\l 01 osuods;ll U"!lt?!Jtlr.>J 
d'd JO l>AOI >Wt'S :>!(1 1ff ,11oc!i:u Jl!\fWJS I �O\J! 
,ou,nftot llrl!LIJ.JOO.(Ul•UO<I p111' Jl'>tlµ.tO�W JO l!l(Pq 
•1:,.""""H ·,oumio11,..,!'1ll0>Au, J<) :r,;gidn fl\JOlfdsOtJd puv 
uo80111u �1 I"'"''""! U"!ll'l'!l'\IOJ SNOl[d""(d 'f.'O'!f 

· ,ruOl[ciso.{dJO ::uno, -'f<ICJ1e,, 
"°I' 0\ J!11or;.q ,t)f �'II" '11•""'9 ]OQlU! "'fl 1• m1• "'� 
1uti1d 1:.urn�l1 �l ,o osn� 1"-" i•u w11•11"J'P J<J!l 
:on 11 t.:>,unS01 il!OJOJ JO ;'f\Jdn d pur I'< ;111 p>S•>.J:i,.,1 
h11ueO!JJUl!'1> JOU .... uo11•zt1!l'"J ,!U JO lX>.ITT :l<J.l 

(!�r1(1) i-, ,.; ......... .,, 
-r-,..,� ,.,.. .,, .....,,,.,, "'"' • - -- • "" - """" 

•HO p> ,t O 
'"' ., •;co • 11 O 
'"' 

w, 
. "' � "!' tt O 

'"' 
w, 

., " " .,, '"' j "'" WO 
'Ht'! . " " '"' 

0 
("' ,,,.. ., \ �.,.,..,.,,. l"'¥ 

• " 0 , " 0 , >o o 
·-· .•o: o t,,o • " 0 "�"'J 

.,,.�,, • '"'' L 
,.� . 

"' " ''''""'"J L 

, .. �.,, .. ,�"''' 



L,n, XG & WY H.,o Occurrence al\d Mm;clot><t. H & B [)ell 199-1 Nuincnc u��,c '" 
11\\COHluwl ,,mb1osi, Pp S9·1lll '" rro,... of ,u 
ln1er1111,0111I S1mpoSLurn on Macc,ic,�cn1 of 
M,co,rlm�• in Agncullurc Horc,culturc and 
I 00:C>I,:< AD ROO<on L K ,O,bboi( & N M1la,..,11� 
(I'd,) Klul'cr Ac><1c,u,c Publ,shcr< Perth 

M1t1ku·Hab10 & RL Fo, !�93 En'CC1L'cnc" ofVMJ 
fungi rn nor> nonle so,ls before and after 
oplrn11, da,n of P in w,J so!ulrnn Dc�elopmcnr of 
Avono,Hy ,ad So,I Sc, Uni, ofH11>a11, Honolulu 
1!11\C,U Pl,m',mdSool l5J(l) l!92l6 

Mos.so. ll l'J81 Ve,kular-.nt.,scul ,c lll)COiriL,,.. 
r<."<c,uch for 1roptC.>l ,gncullurc Research B•ilklrn 
174 '-'!Awau lt>SCL\ule of Trnpn .. 1! Agr,cullnrc a11<l 
Hulll "' RcS<lLl[COS Um,1:r,;II} or H•\\ ,,, 

l'<l11Y VP !988 llcspon,c of """'" (lf,m1'w1 
e<euln,w) 10 VAA' •=ulauon ,n ac•d lmcruu; soil 
Pp '11· l-l'J Prot of the fmt ACOM A 
\lal1.><lc1Jn, 'l Raman, & K Nalnmµn (Eds) fan 
29-11 l��g M.,dcas 

Poudl, ( I !9�! F,old m<>cuialJo<l u!th VA 
m;torrhi,nl tw,g., Pp 20�-2U ,r VA M)torrtil7n 
CL Powcll�IJJ Bag1'>raJ(Ed<) C'RCPrcss.,loc 
Boc., R.uon H,ndi 

S,C\erdmc E 1991 �<tabl,.ILmcnc and C\.>lu.mon of 
V,\M f11npal germ plasm Pp 1&9·122 ,n Vc,ucul,,r· 
•rb11sculac ll1\'C\lrrluz., maea�cin�m 111 crnp,c,11 
ogro<,�kem< Gil Lsd,born 

cfl"icicncv of VA nwcorrlu,..,c m flu\'O ><J1J1c so, I, m 
Nor<� China Pp lll-121 m Proc of <erond 
ASCAN Conference 1n mvconln,,1 I Socuai,c11-1ra 
& Su�!J}dUCu (Cd;) BlOTROP Spcu,,1 1'11�1tcat10n 
42 Bogor 

Lulm.,11, DR. S Han\1oooewiJn_JO Y F.il,ura & l 
An., 19N Dry matter y,eld of forage logum"" hy 
VA.\,f •nd TOCk pl1osphale fer11h1,er 1n the lolo<ol,c 
roil P 41 m Programme and Ab>tmct• A Mcct,ng 
of bpc,ts of !l1J-R.caIToresm1on ,n 1h<: A51a·Pacmc 
Rcg,011 Pla.,rt.tooa Fon«ry and the Apphcanon of 
N"" B,<>1.:c.,olo1;., FRIMIB!O REFOR/IUHlO.. 
SPDC i'<;ri"·Mal,1;'Sia. Novtrnb(:r 2� • Dec l 1994 

I ul,,.a11, DR, S HardJ05001•1:11JO Y Fakuarn .!.. J 
A,,a, 19'.15 Elkct Df YAM and ro.k phospl.ate on 
�roduct,!i!J uf for•gc legumes Pp 127-129 ·� Proc 
of 1�r Scc<Jnd Sirnpo•1vm o� llwloc and 
Diolo:hoolol:} of Mico,1)11Z.>C and Tiurd A>1an 
Co11fcm,cc on Mycorr!uzae (ACOM JI!) 
Supn,auro .!.. J T Karlan> (Ed,) Yog:,akarta 
lndoc.cs,a !�·21 April 1994 B!OlROP Special 
Pubhca!mn 

Lu1;,,.-.,ll DR & Supnyanco J'.195 PtOc.mianct of Ihm: 
V AM ,pcc,e, from India fo. u,oc-,.,Jurn producaon in 
ccnHo a11<1 pw,w Pp H1·26� 111 !ntem,11mnal 
Workshop ou B.<>1.cchn,logy a!ld ()c.cloprncnt of 
Specie, for lnduSIBal Timber Estates MS Pr•n., 
(l:.d) UPI llogor-lnoo,..,,._ 


	image_001.pdf (p.1)
	image_002.pdf (p.2)
	image_003.pdf (p.3)
	image_004.pdf (p.4)

