
OJ� pu,• 'lllllOO JO o:v,<ln 
d pu• N ;)JO" p,u:,sqo 'l'!"U<,\ uo,w,ppp 101J• 'l[lUOUI 
OMl Uou p:,papnoo SI!.\\ u{)11e1101or 1,,., >41 puc �uc1u,1d 
JOIJl' S\\\UOlU 0:>Jll) po1>npuoo SRI\ t:Ol)t'l[OJ>i> lSJ!J 
"-ll 1u>11111:xl,o PP!J JOJ "'lll'I :>0'111 pu,• asno11u00Jll 
JOJ "'""l pc,<n "" pouod nonuqo_pp "'I.L 

ovo- d ll't OCH P"" 00£ '00[ '001 
'O) '""l'I-JOJ d'\I (t) '(uonu1n>0m cIWY 111111 pu• 1nol(lm) 
001ie1n>OtJ1 .TW'v (c) '(OJ>tld pue (llJUoo) s,i:,od, :,iun8,r 
{l) '""ll"J •• s1uow1,o.,1 oo,wu,qmo, OOJt[l JO poismioo 
SAd U!ffil "1.1. UIOJifOJd S'vS ,(q Cnuw!l )!O.l oliu� 
01d•J]Ilt'< ,,u,o,rna llu"n �l>"J puc posn ow,, ""l"''fdOJ 
OOJl[I u, 1o>t.Uuad,� PP!J JOJ «iaa» uif,soa "-"'IH 
P011W<lpll"lJ {101ojdu1<\) u, pue Ost>J<jH>0.1! 10J (mp) 
uSISO(J po,1u,opu"'l:i i:10101duio::i u, awn m u[ds 

J\l>tuucd,;;, Pl"!J JOJ ifu,1urid ,,v� ,,.,,...._ 
t pm 0<no4uo:irl JOJ iuquc1d J>IJ• ,,oo...,. t 1• (•'!IN 
:,,,_ O<;) P>i>P• '"" no,n �UCJU•]d JO OUCI) "-{\ \C P,•1'"" 
"'"" ("'VO'':f 11,,_ 001) JOLO[l)JJJ ]:))! pur ai,•qd!oqd � 
]l!:,Ul)llO.H p,cO,ss� Oljl OJ llmp,ooo• lll"Jd O]OlJJUllll""""' 

I!"'< JO ll ()()] l[IC\l p.,,ern:,ou! '"" (m � x ru t) 
JOjd l]>e,J 111ouu,odx, P[O!J JOJ r,:,n "'"' 110:, P"'l[UO:,SUfi 

JU>lUlllQJJ pouS1= >q\ OJ iu[Pm'.I:°' �,ods ds •n""'19 
00 �Hu P>J"-]ll.>OUI I"" l�Srn•1 ,{Jp-Jle ii t pc,u�uo, )od 

�003 'lt1>tum;<l.o asnoqc=1� JOJ p:,sn '""" UO<\�!JIBlH 
eLUwI"a (q ]IOS P,Ll[UOJS suo,npuoo i>lOU Ol[l u, J>!n 
:•moqm,,,s OI]\ UL 100 p;>lllSO :110\l SlUOllllloorQ ·� l 

�OOIIT JW O '1V s-rvraar VJ� 

OJJL\d pue <:lJ)Ua:> JO 
ol"]dn d pur N "" 11ou•1•l>Ol!t dJ'IIY Pl"' unae-,,1,u� dll 
JO =JJ> Ol[l �pn\, 0) S! UOJe>SOJ Ol{IJO O,\llJ>lqo >ltL 

"""""Pill lll sdw, 
olle.10; JO )L<>lUO..ruduJT >111e., OA'IUl"U pu• l!Dl):>11])0.HI 
>q) Ul ;l]'<»<i>O ,It'IY jO >t<u -'II uo llOlle\lUOJUI 
po1,m,1 iq posn"" " sdoJJ aie�OJ m uou.,.[ddr 
�O[OUIJOOJ fl'ZT\lJJOO<u, Jo 1mm1suo., oiu {�661 
'/0 ,. "'-""'!"!) •><ullil>t [lf/UµJOJ,\tu JO AIC\n:>npold 

01n ros�'""' no11r,011110; ow,1<1w,1d �"°'cf (tf.61 
• 10 1• ,u,.,,"l"l) (1ros '*"'°l"'Il poi;] :wi:,np,:ud uoo 
Ul JUOlst<lod pu� (l(,f,J '01u1•,\u<lns W !lEU!'[n'l) Wll[Tll 
,Iv\.,,. JOJ lUl'"[d '""' •1qeirn• "'" wond ])110 WI"'\) 

>nbtusioo, Smsmurud r O<Ho:,:,q 
HOO)S]n>OtJ, lcll�y1 1.!ut\j ,..-,upJ�J<m Jf'[UO'S�q,.. po� 

"' 

·�-1 "'°'"' <>=, .. n "''""� mo,i """"" ..,. � """'"'""' <>,, ... 1 

· - ·<,,�, .. n l<"'\"""'v - "'"I�,.,,,, ,. "l"°'J 
''"""f"l � '"'"''"'n 1•,.,._,tv ""'1 ""'"''-"' �.,.,-··• ... 

·-· • - ''""'""} �""''''"''' "'""" "'"""" l"'""'V,, """"'.l ......., ""1 ..... .l � '"'""'� O>A-..JocJ """-'i - ,. ..,..,.,, 

UOl\\r£OJT)l:>J (,raj Oll!l[thoo]d 'P"l( Aj,,.,pnpo,d OJl]lnd 
:,q1 JOJ JOPRJ :ftn111u,1 • <>q Ol .l>'1]11l"J OU1qdso11d!cdns JO 
lSOO �1<� '"ll '.r;>A:,.«011 .()L'lrpnpo,d OJollSl!d "'(\ :>MlJdtUI 

01 Appl\\ p:><n 1ra:>q """'! UOOJW]]lllOJ �ll!l[droo!�llll 
p!JI �nll'I JU:>]'1'1>tl Jl> UOU£Ulqruro °'ll 

Hd !"" MOj puo )u3luc:, ,l JO 
,P?i Aq tp2UOl:lP�1'1p SPUFJ """PIP<»<[ UOII "'JI OJ '.luopq 
""'Pl'ro>d oJIOJOJ JOJ �n :uo Jl!lf\ ,puei 0![1 JO ,sow 
'.l:'.l.\.'l.MH (0661 '1"'10f) ,01d011 "'ll Ul ,:,OISOo\!! )UWJ\l!nI 

JOJ snmos ]1!1"'1nu pu• UOOJOJd w 

•>tunl!>[;) O�l!l<>J 1111,uodw, = (�•pioJ<J>royd pi,p,o"d) 
ruo11d p<r• (su,as,q�d ==1ua:;,) OJJUO 

''P"1<.'H""'# 
.,,.,,...., - .... .,. .. '""""I""'''""'-;). 

-- dl'<V ,..,..,I" •• 'fl! .. - .., """'JJ'P .,_,..,,, "' - ........... 'l,. .,,..,., 
. ,... ..._..,,. �........,... ,..,., , .......... \'°11 ... ,..,, ""'I.I J .. I,., MH ,u..,.i JO - l .... 
" ••• .._ -- J>ij• ....,..,.,. ...... � ....... ,.., JO ......... 
.... " ... , - ,.._,..,r.. "'� ,. >!-.. "'L\ '4>'11""'1 ... 
""""'"_...,.__ .. ,.._ ,...,...,.., __ ,>! 
-�"'JO "'"'' l p,n N ,,_.,..., "'1'"'111>'" •>•'f'l'•"'I.• \>UK 
.. _ ,..,.,,..,,.. ""'°"' _, .. .. .,,.,.: � .,.,,. J• .,,.,.. 
• ,... �,... .......,. ,._.,.,. .. _, ,,JO..,.,., "ll Ull1'al 
"'".l •hoJI "1"!11"111 - '""'" ,..,.., ...,. .,....,...., """un 
.,_.,,.,,. _......,,. "" .,.-,.a •• ""' .001 ,... - \os,nl 
...... ,..,., ..,..._,.... ,;,,.,,....., ...... ,.....,.... .... .......,,... ""' ,- ...... ,..,,,.,,. """' '"(u,u) _.,.,.. ,,.,..... • .., .,.,,,,, .. , 
'",..,.'" ..,..., ....-O'a >, 00> , .. oor.,,,,, ·oo, 'OJO ,._,,,. Yll) 
,,. .. ...,. ,_, "'" -·• .., ... ,... no- ,...,,... ,... (nnl 
"'""" i-,,....,,,,,.., --,,. .,,.. ,.,.,..,., .., ... Cnn•r•.,•-4 
....... ,w (� _,) """"" ........... 
""""..,_., ""'"""..... ...� _.... .. ."!,.,._, �- it ,.,.n, ,... ,.,..., .,,.. ,,.,...,...,,. JO ,,.,,. V 

NOi.I V'Ill:JONl 19Nfli 'IVZIHlnIOJ,\J;( 
HV'lOJSflllHV CTN\' ,\IOI.LVZT'11.lH3.>l 3:.lVHdSOHd )IJQll xa 
S3J\l'.l9'.i1'1 aovao» tTO .lN3W3AOlldJ\!I :i)IV.lclll lN3.llT.lflN 

0000 tJ·OJ:(J)(, ':lul!y ·doJ I T 'UOP1'( 



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, .... ,._ 
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