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ABSTRACT

A slud) $as donduoied to examine thc possibilil] ofcnhancin!

the eilectiverress ol lhree dilterenl Rr..rllr,7 inoculants wirh two

varietics ol bean in the presenc! of Sz.rrar,,t.rce\ c(re\hilte'

Resulls showed thal slmbiutic paramelers: nodulc number' dr1

weight of nodule. Nrase activrt\' on plant rools as well as dry \leighl

and nit.ogcn content olshoots rvere increasod due lo the addirion of
Sacchttroirvce s .ercr i.\ ide 1rl the soil . Stran and seed yiclds and the ir

N-conlenls \4ere also increased due to sacclr,rrorzrcer cereuirre

iDoculati,rn in Ciza 6 and Nebrasca varielies- I hc highesl records of
the s)mbiotic p?ramelers, seed al1d straw .rields [ere obtained in

plant. recened the recommended doses oINPK lenilizers combincd

utr]n \uccharomycts cerrriJlre iDocuialiorr' Iollowed bl thosc

inoculated nith -Bil;obilt legntitlaerlt l b\ l)fidrrull stra;rs ('\RC

t0l and j62i)) rogerher uith Sacclararr,r.c"" .,/.!ii;. and reoeivcd

l0 kg N lrdr in uv. Ciza 6. and plants i,roculatcd \\ith Rhizobi m

t"guiitr,"urutn bv. prdrtdli srrains (l82 and ARC 101) iogether $ ith

Sitchurornres t:eteriside and receiled 20 kg N fed ilr Nehrasca

!ariet). No ob!ious si.snillcatt diflcrenoes tere record€d in thc

nbovementioned rcsults.
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't herefore. thc resulls ofthe prescnl slud) enrPhasiz€ that seed

;nocu,ation ot bean Plants $ith mi\.d strains of Rlri-t.rri,,r and

Sdcchtlramrces .c,'.?1j/riae undcr :0 kg \ led I !\as much belter dlan

rhe ddition of the reconlmendcd doses ofNPK l en ilizers logether

*i111 .\acc horcm 
'"ce 

\ cer!\'is itlc .

Ket wot.ls: hea, iD ogu) lAano tuduldion .?hdsealus \rigdtis
.tdr.l,.rrrnl .tr r'.r.1 i5 i r. . I tdrl

I. L\TRODUCTION

l-eguminLrus planrt. eipecialh beans lPhdseolus t'tlgori!) arc

colsidered a fdod \rlh high nLrtritionai value and onc olthe richesl

sources ol planl prolcln Bean protein lvas tbund lo contair dilfercnt

esscrlial amino a.ids plus high concentretions ofniacir. 1!sinee d

folic acid (llemthill and Jackson- 19821.

ln Eglpt. one.,lthc lnajor p.oblems facing been uulti\ation in

most hcations is the lniiure to 1bm etlecli\'e nodules $hich has treen

arlrihnted lo $e seed difixsates iFa$az slt]l. 1970:DadaNaland
Sen. Iq7l). baclcriopha.ce suscefl;bilill (Dahar c/ al l991)- absence

of llre appropriate slrains in the l'i.ld (Nassal ct ul.. 191)).

incompaiibilitr- bcr'reen rhizobia and host plant (Saparror and I len1.

l98l), anlagonisli! eff'ecl ot other orgaoisms in lhc rhiTosphere

(lbrahim e, zl., l97l). delal of rhizobia actrvitl unlil 1lo\\eriig
(Cacketr 1965). and hea\) applicatiorl of nirroSon f'erlilizeN
(Nlahnroud el dl., 1971 ;\assarc/r/.. l97l ; Crespo e/ .rl. 19871.

One ol the possible approache5lo enhance Dodulation and Nr
ll\ation in beans is to introlluce a soil microorganism that mighl

cnntribut€ signillcantl) to biofe(ilitv oithe agricultural larrds Yeast

are among allc soil microilora lhat plal an important tule iI
asso.iarion $ith olhcr micro-residents and gro*ing plalts-

h tgt pt. te\! sludics are available concerning the possibilit-v ol
increasii-e the eifecliveness ol nodulalirlrr end \':_fi\ation 1n bean

planrs bl )easitreatment. iherelbre. the aim ofthe present stud) rves

to elaluate rhe cllect Lrfinoculation \\itl\ SdLLltatoilrcet ceterititt?
on nodulation and gro\\th ol nvo bcan \arielius $ith dilturenl
Rlirl,6l , irocutarls.
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2. }l.\TERL{LS AND METHODS

2.1. The soil used
.{ .la1 l,:'anr} soii {cla) 18%: silr .'79;: sand i59/o: pll 1.5: EC

06 dS m : ..garrc ,natter 0.sr;i fotal-N 0.08r;)\\as collectcd lrom
tie E\p€rirr..ral Field Station, ARC. Cia Soil was air dtied. sicved
and Ini\rd !hr,rou$l) \\ith sand (l:l). Soil anallsis uas doncas
describ.d h\ lJla,rk c/.rl (1965). Plastic pols were fillcd \\ilh the roil
iample\ ar a rir. of ]o kg Po!r

2.2. Seeds

S.cd: oft'!o bcan varietres Ciza 6 (locat \eriel!) and Nebrasca

ili]Ie;-Jr] \.ariet]) $ere used anrl selectrd to be similar iniiTeand
rieight as possiblc.

2,3. -\,licrobial strairs
Si\ surins of rhizobia rcpreientinll 1ll,trrrrn lrL:uDlbtosdrutlt

b\ frdrerli !!cre uscd as ino.ulanls in this stud]. ARC 101 and AliC
i02 are local slnins ublained liom AI{C Crlture Collecli(nr: NU IAL
l8: obtained froln Niltal-Projecr-l acult\ of Tropical AgrioulLure,

Uni\. ot Ha$ai, IISA: l6l2 obtaincd fiom Rothansted E\perinental
Surion, t{xlPenden. UK.strair ll91 ,\!as. ,oblaxledl}oDr RhizcrhjuL
Rcscarch- Dept ofsoil Science, Ilniv of\4inescsota- (rSA. and:1629
$as obtrincd f|orn a aoada r\gricukural Siation. Canada.

2..1. Prepantion of ntrtorirfl inoculum
Rhiaabhn] .ttafia \kre gro\\n rin \aasl c\ract alannitol

(\'tr\'l) mc,:lium (\'inceni. 1970) at l0'C I'or I dals untilcarl! lo8
phase (5 \ I 0! clu,ml). then lransfcrred tc, stcrile ine peat neutralized
rrth a% CaC0;. Seeds rvere inocuiated with various ilo.ulants at a

rarc o1 400 g inocuium i 35 kg seeds,'fid lbr Giza 6 varjet) and per
,15 kg sceds,'led for Nebrasca \ariell- usir)g Arabic gum solution
( 169i,) al a rale of +00 ml i'ed L.

L



2,5. Yeast
A commercial proJucl

prolided br Soil. Water and

used in this stud) .
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of Sdcc I )ot o t./t c( s ccr.r,ridc.kindl)
En\ iron. Rei Insti.. ARC, Ciza, was

2.6. Erperimental la)out
A greerhouse experirnent sas conducred in ARC at Gi7-a.

iigypt. I he soil sas srrpplemented s rh tup.rphosphe.e at a mte ()1 1

.r o r' I ce\pJ,I'e'l', -,dc -a -r t'(,.1 t<11..', '<rr.din'rtrl\
inr each cultirar \j li rei,ir.al.: ar lo!lr,\s:- UnirocLilated planls
(.on1rolJ : plants iertiiiz.d $iiii ih. r..onntended doscs ol NPK
fertilizers : plant. reiiher.r Orza 6 or \ebrasca) rnocularcd \\ith
ni\ed srrains oi Ii8: ar; \RC-:lll rorml\cdstrainst]l (ljSr\ 1291

and l61l)or m1\eJ ejrrarr\ oi(ARaj0: arxll619)rllmi\ed strains
receiled :ll Kc \ IeC : pirlls leithcr cr. Giza t or Nebrasca)Bere
inoculated riith ihr s3m. RlTr--rrirr,r strains rogciher $ith
.\acchi:t.tnvces .r/crli.r! nnd re.ei\ed:0 kg N tid . PIanrs leirher
c\. Giza 6 o.\ebrascarnrlplcmentedb\ Sa.chuto l),t:.! cetriti.1c
onl] and recLrmncnd.J doie\ i)1_\PK lirtilizers Seven seeds ofbcaf
\l'hujeolus wLgurisl lioln earh cuhi\ar\\.lc sorn in each pot Pots
rcre arranged in a rardonr;z.d conplclc block desigr. Pols$crr
r\'.llered.rs nceded. Yeasl suspcnsiLr,l *a\ added o\erhcad soilalt.r
I i and l1 davs of plantir! at a ral. of 5 L fed . Plants $orc drinrcd
ro I plants per pot after onc \\eek. Nitrocen ltltilizer was addcd t$o
$eeks aller so\\,jng at a raI. oI I g prnr as ammonium sulphalt
(20.5:",; N), while polassium sulphatc $as rn.or?orated ar a ralc of 0.5
g porr. Plan1 salnples \\'erc collected aiter 60 dats l)1 planlin8 lo
deiermine lhe number and dt \\eight ofnodules. Nr-as activih- on
plaat root and dn wcight oisiroors. N-ase actiyiO, ofplaur roois ras
detemini,d using lbe Acer]lene Reduction Assa\ as described b}
Hard) d/ r]l r.197i). using Dani 1000 Cas Chromalography.

A1 hanest. stra$ and \ccd tislds !\ere deterlnined. Nirrogen
aDd phosphorur contenrs ofsiro.rts. secds and straw $ere detcrmined
accordirg 10 lhc lrr:thods Lle-.crilt,lbr Page c/ 11 (198:) Data $ere

"ubjecterl 
to anal\sis of\ariancc using thc slalistical analvsis s\ sfenl

c(rmpurer packge l\{ ST.\T-C (Sncdllor rnd Cochrin. I980).

t
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3. Rf,SULTS AND DISCUSSION

Nodulation. !rro\\th and ),ield ol two rari.ries of bL'a[s as

.l'e. cd b. ,h. "ppl...rri"' ol J,,..l,.ruar,. '

3.1. Nodulntion sratus
Dlrla prescnted ir I ablc ( t ) sLolv thc etfecl of irolu larion \\ ith

I rlillirent ,]i/ir:olrua iDooulants L'n nodularion pararneters ofNlo
raricties ol bcan. in tie absencc or presencc at S&(:ltdt-Lr w:!t
r.,-c1i\l.rr ll.sulls sho\ed thal the soil testod $as deloid ofnali\e or
the appro|illLl. nrains noduletii{ bean. Ihis obserratjon uas also
rcpon.d b\ I:r$ iz./ dl. { i9r-0) ar,j Naisa. ur r.rl ( l9ll). No ulalion
rnLl \r'i\drun sere inhibitcd in plarrs receired the recournrended
d,ries ol \l'K rs a miner,rl limrliTer\r applicalion of high
.o,rcentrations of N. generally reduced n,rdulari,rn a,rd N:ti\alior in

bcans confirming the resLrlts Lrf l.i chanr a|d Rigaud (1981)arJ
Uurrcn ./ .r/ 1198,,_J. Rean roorj sho\ted a !ariable ounrber of
nodulgs dcpcnding on rc l)pe ofinocular]l. tseansecds(Ciza6llnd
\ebrascel inoculated with thc strai! LISA 1291'alrd thc forcjgn
stliins scorcd thc minimLrn number. dry $eiglrl ofrlodlrlcs and Nr
ase acti\ i[ among ali the treatnenls.

Io GiTa 6 s.eds inoculared rvith R,4i-?rir,, srrains o!11. the
nrarin m number. dn weight ol nodulcs and Nrase ucli\it) \\ere
obraiicd \\iih f'lants lnoculated \1ith AR( 102 llnd the loreign sbain
16:9 ln \cbras.a rhe ma\imum \alues $ere obtained in planls
;nocLrla!.d $ ith rhe iiralnr ( 181 aDd ARC l0l).

.S.r.,lurrllrr..r .rTpriridd o\eFhead soil inoculalion had a

niriuli:i!. eitccl on nodulation status. k is clear from lable (l) thar

lhr allJiliL,ir ol l.i. .l,a/oz,r'.e r .prr uri.rp besides inoculation oibean
:ecd, rcr Ciza 6) wnh (ARC 102 ard :1629) rhizobial stmins
proddced rhe highe\L Durnber. dry \\ci.qht of nodules and N: ase

3.ri\ ir_\ o. plani roots. Io Nebrasca \ariet),. .\'d.ch rot,nces ereri\i((
c..rnbined \ ith reed inoculalion $ ilh (l 82 and.{RC l0 I ) resulted in
ihe hrghert nulnber. dry woighl ofrrodnlcs and Nrase acti\it). Ihe
stimulatr\e effect of,i'dcchon ]4ces etetisid( \\'as more pronounced

in \cbra'cn rariet-r. I hese iirrdings rvcre also ob.en ed by I r ladhar
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ard Subba Rto (1985). \\ho rcponed incrcascs in nodLriati'rn and

other s) mbidic paramelers rrf forage lcgumes ( r-ililLutt) ul$rtlkbiu l
afid .!lcli.rrg, r.rlia) due lo the combined rloculatiorr of reast

i'acchdrollll,Les .er.r'^rirr) and specijlc 
^,,r,b,,'r 

ipp'

Addirion!ll). Chatab (1996) rcpoded that rhe epplied

Brdtt||hizahiun japo icun [ot solbean sas improvcd b} thc

ir.orporation of -!d.( inrorr,r.rr ../sriisld.' into rltc inrroduccd

l.l. Dr] mattrr production and N-iJontent

lhe resultr ir lahle (l) sh,r\\ the rcsponsu ,rf$el\dbcan

bi.mass
r;7cri'i;rt rhc high..i dn sright:r,1 \'c,'nienr rlslronii oi c\ Gizn

6 \\ere oblained iol planis suPlriie'i b] rie r..rnrnrenacJ J'r\ei oI
NPK Iollo*ed b,'-- those inocuiaterl !\irh rni\cd ,4n1-1rl'/r,ri irrain!
(ARC 102 and 3619). tJnder20 kg\ lid in Nebrasca rarisq, pianL'

lnoculat.d \\i1h differcnt Rhizobtun strai.r in absence oI
Sacthuronlccs .d"r)lridc wcre thc superior.'lhe highest d[ \\eighl

and N-conterL ol shootr \\orc,rblaitred in Planrs receircdtheful!
dose\ of NI'K 1'ollo!\cd bl thc piants inoculated uilh mi\ed sirains of
( 1t: and AIiC l0l) under l0 kg N ted'

ln rcspect !o plants treatcd \\'ilh Sdc.ra,.r7,ltcJ .e/irl'^i(rt. lhe

maximurr dn $.ighl acd \_conlent ofshoo$ $erc obtained *hen

anrrnded \\rlh Strchurt'ryces cer.rrgir? and lull doscs ol \PK
f.l1]lizers. \ddition ol- Sa&hatoln!.ts .e/!r,rlde anLl sccd

inf.ulatiL,n \ith diilerent snains ol Rhizubiun re\ullcd in ra er

frL,rrorl\e rilc.rs on b(nh cultivars compared totie inocularion *ilh
,Qlri:rli&;, iirail]s alone.

Cenerall]. liorr rhe rcsults in lable (2). it is clcar i-hal

rn...Lrlarr.,rr $ith Suctharotnyces rsrcrr's;ac combincd \ith
ap;.1i;arira oltle I c;onrncnd ed .loses ofNPK ga\e lltc besl re\uhs in

Lerrr; ,-.i.lrt matter ofshoots arrd N conlent in bolh !arielier iollo$.d
b\ xrr-1rinflr iLlo.ulation !rith (ARLI i02 aDd 1629) and .uFplied b\

.i;rr,i.r/rar r;r r'.:rerlslde undcr :0 ke. N fcd in Ciza 6 a; riell as in

to inoculatior with differenl Rhizorirr? strains in ihe

or absence of.laccraro tt4)ces ceteisiae i\ rcspect to shoot

and N yields. In treatments wilhovl Saccharomyces



n

!

t

z

97i
z4 !

,^1o.-re!'l@qqBtxxFEga

---q.q09'lvl_:oi ri+ n an na<

z

.1:.-a5'-1
, i; i ''= ,-', i .)

o anl.:.1 \ i': -. "ll
_'111

]
= l-

:2',i22
:!z on6

t:Rr. fr11*
XE:gE3TXzz 9;,89 =:l_;-s=: E?:F

l! g 3 + ? e - < (
li€+!e&=5:13!5H!i+++r
l=t!:r i E ! I

lE6+d(Ji,!i
l5 i E 31;;;,



49'7-

Dlanl) inoculaled with (182 and 4RC l0i) and amended uilh
'q.., har.r^ae5 ce,et tsiae under 20 kg \ fed 

I io the (ase ol Nebrd'ca

var'en. h is nece.'al to mention lha( I o signillcanl d:fference' \erc

recorieo in lhe planls \'thich recei'red \PK p' ls \orharan)cP\

ceerisiae ar.d Gose inoculated wiil (ARC 302 and 3629) plus

Saccharomyces cereisi\e in Giza 6 and those inoculated with ( I 82

and ARC ioi) pilLs Saccharomyc?s cele'isiae inNebrasca va ery'

These observations mean that the possibility ofusing a mixture of
IARC 10) and lo2o) plu' 20 lg \ led- together $ ilh Sd" huronvcc''

. pre'ri5idc i- ben"r than heaw drc'rinP of\PK plus sar'lurol'tcP'

cete|isiae. Tl:Lis indicates the importafi role ofyeast application in

enhancing nodulalion arld growth ol bean plants This could be

attributeJ to its greater content of minerals parlicularly NPK and

certain natuml homones as reported by Subba Rao (1984)-

3.3, Stralv and seed yietds atrd their N-cotrtents

Data in fable (3) demonstrate the influence oi differcnt

Rhbobi m inocatafis on straw and seed yields besides their l'"-

contents of both bean cullivars similar trend was obserr'ed as

reooned in dr\ maaer rndNyieldol shools' For c\ ' Cila 6 aroong

al, rhe ncaunents. planr5 amerrdcd t\irl1 Sat 
'horot'l)L(s '?tPt;ria?

and tuIl doses ofNPK gave the highest straw atld se€d yields as well

as N-conterts follorved by the plants inoculated with (ARC i02 dnd

1629) in the presence of Sacchtromyces cel€v'iiae under20 kgN

led L. ln Nebrasca variety, tho highcst straw ard grain yields as well

as N content were recorded in the planis received the full doses ol
NPK and amendod .with Saccharonyces cererlsiae folloved by

treatrnenls inoculaied rvith (182 and ARC 301) in the presence ol
io"riioryrn" 

""rnritide 
and rcceived 20 kg N fed-r'

lt is clear ftom Table (3) that there lYas non-significanl

diflerences be*_een Plants rec€ived full doses ofNPK and lreated

with Saccharon''ces cere'risiae and those either inocuiated with

rARC j0: and l6lq) in $e presencc ofSacc'taozv'Pt c\retrnt
undcr 20 kg N fed- in uiza 6 or lhe planb ino{ulsted \'\ilh I l 8? ard

ARC 301);1us application of Sacchorom.vces celevltiae under 20 kg

N fed 
I in N:eb.asca variety- Again. i1 is preferable to use a mixture of

Rhizabium strains and Sacclwrorryces cerevbide to obtaio good
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nodulation, grlr$'th. ilra\\ and seed )iel.ls insread of hea\r)

(n,l &lio,r sirl, \PK -.'rrbrr(o $:r_ J. .l- '..'.. '.t,'-
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