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~ effect of sa/Jlllly (Eet O. 4. 8, 12 and 16 dSm") on growlh 
of J BNdyhmxifum "ralll!, an Imported itraon TAL 169.rod IWO 
Io<;aJ ,sol.le5 ENRRI 16A and ENRRJ 16C "''Ali studied 1/1 the 
I.bonlltory RluoboaJ growth was meaw,od "' YeilS! loxtraa 
II.t&nnuol (YF.M) broth aflll' ,ncubation at 2l1C for S. IO.B. IItd 20 
days ,,,ins a JpeC(r<>pI\otOlDtla" Gnno.1h of rftt1Albta "at abo 
est,mated bo,. the pate COUIll mtthod after S day. oflncubatl(>l'l T",o 
of the Br"J)'t'/II:oD'"'" IniUlt. TAL 169 and I!:'>IRRI 16A. '" ~ Then 
uwd 10 IflI)QJllte I!UaJ (C)';)mpmis tetrl&Onolot. L) J«ICIs grown on 
Andy loam lIDll m pou and mig.ated Willi aline ",ater ba\'IIlg 

dUTa"mt t ltancal eotId\ICt~lt.,. In'e1s of O. 2.;4 md dSm I Plane 
samples ....a"t ~ken 40 eta).. aft~ KI'\"1!Ig and number ofnodlole5. dr} 
WtlPI ofnodukJ, shoot clry ...."t'ghl and thoot I1llroSi!ll1 comem ...-~c 
determIned 

SllIml)' of > " dSm·1 s.tsmficuuly reduced jio"'tll of tile tJuce 
rtuzobuo HO\lo'e\cr.•~'crage number of \1l.blc ccll ~ml tended to be 
llIgbtt'm TAL 169 up to EC 8 than 10 tile JoeaI ItnlJru The pot 
c~~nmmt sho"'cd thai salmlly levd of 6 dS~f' Rplfic.antly 
redu.:cd noduboon. IIOdule dry ...-tlght and thoot rulorgm QOnttnt of 
guM plant! HO\loo:\'I!ir•• auoO&'IIon...-rth Gull'. stram ENRRl 16 A 
",u found 10 be more loInln! 10 sahllny cornpu-ed "o1Ih 51ratn TAL 

JUorwonb Oomqr>ti.f MmgwlOfobu. guu. tnocuJl.llOn. Rht:nhlll", • .. 
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I'TRODlCTIO:rr.: 
Rool-noduJe baC1ma (rhl.Wbta). "hid! Ih I'Iltrol!tn in symhiotIC 

relilll<)n .... ilb kllummous planls, lie .ff~led hy blah ~l'I'I<:l'lllr'liortil 
of SlIts. IIId lhelr _Iml> 10 58hnn\ dltlers wnll diffclft'l "fl«le~ 
aDd diffel'l ""Ill d.fferent 5pC:C1C1 and ddfenM ){~n. (If lhe same 
Ip«IeS 1'1 ~ ddelenous effects or ~Imty 011 RJw:oI>t_ ~"'th 
are a1so ..... e11 ckx;umemed by • IIlIlDber or raean::h workers A 
~ Slrllll rna\' grow ",~JI It I certall'I IC"o'eI of Mbnr.1\' bul tiS 
rif«u\ enl'S1 m 1lI1(WJt'n liuUon I1IIghl be dra<ucally IIf1'eo:l e.t II IIID 
level MorP:Q.'tr, II III ~ necesary t1w. JXl5lU\'\' CO(IcbllOn 'IIIoulJ 
aI"'"I)'S t:uSl bet ....een 5811 lolnill(:e of tbr mlcroi)'mbIOOlj 1101\\'" m 
"I/'Y and theor effn:tl\'er\eU "'hen they an Ii..oaated "'rlh plal'l!~ 
1110,"," under sah-Ifftcled L'Qlldill0ns 141 It II tolllmOllly be6ieved 
thl' lhe sallnily 10lennce of 1M hoSt is lo....er lhan lhal 01' I~ 
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rhI;rob1a thtmesle...es •'I Hen.:e selecbOn of Mit tolerln! rhizobia is 
besI letled In the fidd ....'hen lhey are UIOQ.Iled '\"1th lherr bosI 
legumes 'Jaline .,.11 are lni:Mn 10 1111111 JII- grOl\oth and 1IIIrq.:m 
fiuIIOII bv btnOmnll ",.Ier uplue, c,uslI18 nuutUoDll orr+aJanocs. 
illllucin8 louah- b\' spea6QoIIS 1'1 Forth«~. IUII",'I) .ffects me 
pbv»eal propertIeS of the sod ~ It "'M pre>.'1OWI/y "I sh,'wn thaI 
JI.W g~m"n.t.on was fIOl .ffected by sahnlty In't'J up 10 ]6 dSm-' 
Howe..cr mcrea~ In Ulllnny In-el reduced dtoot dry mailer and 
nodulatioon ofguM planu draJlit'ally ,., 

TillS Itudy WlIS conducted 10 $Iudy the dtecc ofd,lti:ler1t f>lIlinll) 
In'e15 on growth of) mlzotllaJ 'Wb.teJ and on 1he Rhl:uhlllm-guar 
1)1'I'1bIohc jlIoptitJn 

""T[RULS A,'D 'Io1':THOIK: 
L\BOR.ATOR\ " .. t:MI\n'"N: 

'f1Irff Flrod)rh,:u/lIII'" straM "'en: uxd III l1Iu ~"""fnenI 
TAL 169 ",hid! 1S.ul Inlorduad w_ from "ftal Pl'ur«:t. H."".... 
t:SA and 1.... 0 iocailMllatn, ESRJU If>A aDd ~f\RRI 16(' ,'<'bled 
from ~ pl.nts pro~1ded ~ the 8K)!m,IIUI>on l)epartmrnt of the 
En~lrOfUnml and ~.tu,aJ Rc-wurcci ReJeIrch In<nUlle, Khanoum 
'~(1 and (.("1, salh ",cre uied 10 prep;lfC dlfferenl sallmty 
CorlCcnlra'ul<1S 'n ('fo.icr 10 ach.eve dIfferent i9c"ri~aJ Conduc1,~ 'tlC:S 

t H O 010, 4 8 12 and II! dSm') In \'n51. e>;lr~cllllannnlll bt-olh II'! 

EKh "nun was used to mocul.IIle SIX teh or lUbes, repllCJ1Cd Three 
lllnes, each 5e t'UI1UIlIini YEM brotb ...." h one oflhe dlffee-nr lbo~'e­
mentioned $lbml, 1C'\~li Rluo;KII.1 aro .....'h was eJllmilled 
I\Itbtdrnctn~aIh u§lna J JpeClropt.c.lOII'eter .. 4~O run. ~. 10. I S and 
20 a\) afiC'J' r~lIOn .1 28"C The op!JcaJ densi.tv was talo.en u an
,,*, foe- warnauna VO">,h 

~ da}~ after l'lcubarlOll. the pbttc COU!Il -.bod ....u u'\eCJ TO 
~ the '~VIge num;,n of ~lIble oeIl~ per all of broth ;u 
differmt a1.mt} le\-ds 
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t'(H EXrEIU\IENT: 
A Ard}- loam 1011 (Ee " n dSm I) WII .-i to .fW,," guar 

((~us 'd,agooolu6u L ) KedJ cullmol OAf Sl Ciuar weds 
""ere ather _1IOCUl.ltG or illOClHalt'11 ....1llI Brad)'rlu:nJ>,u. wa.ns 
TAl 169 or EII.'RRl 169A Plant5 wac qlud "'lIh ",.Ier- of 
""'Y 0, 2. 4 mel 6dSi!l' ~cd b) the Ute olNIIO mel C&:h 
5111u The pou wer-e I~ in I comp~d)' raodomlUCl defo.g:li 
v.lth 3 rtpbt,lltt. Samplu "'ere taken . 1 >40 daY' an..- 501\1ng. 
""M,e tile number ofnod"les. dr. ..~ght of nodules and 5hoot dr} 
mlnCf ""~re det~lned The ""tltge notrogen content of 51\001 was 
detennmod by the KJcldahl method An.I}" ,s uf varilllC~ ",as 
performed to ddcrilune the effect of ucatmenu on the melIsurt'li 
parameters and the LeaR Slgmficant Meren(:e tett (1.50.1' "0 OS) 

""IS u$ed 10 !q)IBtc ~v.f:m means 

RESl LTS "'0 I)ISCl:SSIO~ : 
LABOIUTOM\ nPEIlI\IE/II'TS 

Qrnv.1h of rbtmb.lllV:fillUtd with ux;ublluon up to I ~ dl\-, Ifts" 
.. hdl " .aned 10 decline under all Allnot) In_ !F1~rc I) 
Grov.th or RkwbIu... JlraJll TAL 169 tended to be lhe hlsront: II 0 
dSm- l .. nh HJo.;:"~IU. Itraln E.XRJI,I 16:\ pe!ii)f1'I1ItItI bellS" .1 
lullheo- salorlt), le'.els. wluJe StraIned F"'IRRI 1bC" tended to be \be 
Im$t lolmml (hgure I) These difft:fen<:es wne. ho""c\a-. 'Iallsllca!Iy 
nO' 5I8"lficanc (P500~) The IIIcrene In salU!IlY level to ~C '4 dSm-' 
JIiII,liutly (P~ OS) reduced grov.th of m.zobla HO\\~\er, then 
was no apficant dJffermu berWftSl the effecu of 8 12 allll 115 
d5m" on 110..-lh 

The pbte GOUIII rcsulU sho ....~ I simdar uend 10 ~ ofille 
spKtropholumeter re!Ul1S wherc lbe gm..th of ..11 rhuubIal 5lfams 
Slane!! to decline ..ben alinity was increaMd to' 4 dSm , wdh 
druut red>~1011 of Jlowth ~t'II ...."bed lIlmny Ievd re.toehtd I 
dSm" UnI!ke the III VllTO \abonIory muJts. viable TAL 1159 ceIb 
1K00ed 10 Qtenl tho5C of \be two local IlraIJIII up to salU.l\ of 8 
dSI1:1! It was pre ...iousl) Tql«IcO \hI1 rurbldmct:n<:.n.,. estlmlted 
rh'1.ObIaI gro"'1h In bqu,d cultures were hoahly COITda!ed "'lib 
CSIutU.leI by pille 00\1111 1 ... 
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POT £:~'£RI"[l"''''': 
Table I 1Il10\0.'1 that the rooll of oon IDOCUlated guU pl.nb ""'en 

found to a'lmllln oodula ",filch indK:ated the presence of mdIftnOUs 
lIlar rhUob!.IlII the lOil under invuuJlllOn However. UIOCUtmon 
sIgmficantly (p.g) ~) llII7eaied IDOduWlOn of J'W pIatIu (Table I). 
wlleftas saI'My sgmlicamly (p!o 05) reduced nodub.bOn. 
lna~blng .!oIhmty of irngauon water &om 0 to 6 dSm,1 I~ 
nodulatIOn by Ig .e.-. lbu: is conswu with preo,'lOUJ findll1~5 "'hefe 
the number of nodub ".". apprmomalcly hat-ed in f'KIU filila IIndtT 

sall .tr~s '''I Slrall1 TAl 169 produced .fIS1IIficandy IuKhcl nodule 
formation TlIlt EI\RRI 16A It WilleT sahnny I~vel of 0 dSm' TIns 
\tend r~verxd wllb IIIcreaslng saImIt), ....nere ENRRI 16A produced 
tlgnificamly hgJcr nodlilatioa than TAL 169. II"llCIlllli that the lallel' 
'limn "mrore 101ervit to ..anI)' lhan stnID TAL 169 .....rlh ~loptC1 to 
nodule (onn,abon A hll\llar rl:SUh wu Pfe\'IOO~ reponed when the 
5ame Jlrauu ""ere u)C:d for moula~ pI pll/h gro.....n In • hea\"}' 

tlIy Jod III' That results c:onlinu that rtMmb..'1t11lllU differ III heir 
aodaptahon to 5IhMy ' " 

Inocull\lon .pficlIlIdv (1'9) 05) increased DOduIe dry Wl!Ight 
ofguar planIJ (T1bl~ I). wbleb Indicates that !be: ,ndtjertOU1 Ihl£ob.. 
IU~ I~" dfecll\"~ 111 mtrogm filtatiO/llhan an} oflile three IIIlroduced 
000'-'" It is known that mlrogm fLut,on $lnc~ thIS I) \llong/y 
COITtllted to nodulC:l weight 1"1 Table I shc»\'1 lhat oodule dry 
,,'eight was Significantly ~duced "'erage nodule dry wCtght b)' J9". 
The rffeoct of Alnuly .....u more profound on nodules formed by TAL 
169 than IhOlot fonned by E.'..:RRI 1M An observed decline ,n 
noduk dr) maner of soybean planls under salt sress ....-u prO:\lOOsly 
reproted and aplllllcd by lhe JNIItqullI" IlIpp1y of pholOnmhlitts 
lesult.... from a 6ed.ne 10 ~hoo! gnnooth under Ihe'le QCIO(\,tl\Hl) ". 

Shoot do maner of guar r!-.' ....u In"gruflCalllly reduced by 
IfICreasang AhzItI)' up to 6 dSm' (T1ble2) ... tuch mdlC&tet that sahmt)' 

had hule effett on growtb of these pIlInu. 1'1 However. plantJ 
moculaled "",Ih SIRIIl E!l.RRI 16A tended to be more tolennl to 
Yluuty than thate IOOCI.lI.ated WIth TAL 169 It was pre\lO\lsly 
reported thlt shoot dry malltr decreased wllh llICeaJIJ\g salm'l)' from 
I ] to 124 dSnf' In field -grown guar plantJ III 

-
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Shoot nIIrO(lell conlent of guN" pW1IS ~&II $III",6CI.I\II}· 
(P:;O O~) decrukd 'IIo1th l(\Cr~511l3 nlLlllty c rablc ~) "'bto:h rtllght be 
"'1If1bull~<lto the ntg<Iu\'c tfiioCI of sail! on JhiUltu (Flpe'! I and 2) 
and hence on Illtrogtrll fiuuon nllher than on pIanU W""'lh HIgh 
salt !.IreM was pre\'Mrosly found to deaCUli Jboot Il,VOjlC" 
pncem~ll~ of inocuIltw chick pel plants (III altbou&h n tt.d no 
effect on nnrogen content offaba ~n shoots \111 PIaau '!IOQ~"ed 
wuh [I\RRI l6A Wefe more tolefant 10 Jl.hlllly level~ of" and 6 
dSm" lhan t/\OSe inocuWed with TAJ 169 ""th res-rd 10 ohoul 
nl1ol"en !;Ollient This 'pln ondlUle5 thl! E'lRRl 100\ I' mon 
dfecli'e III l'Iiuogen fiut,on under Jaime condllion~ Ihan ~f01ln T-\L 
169 

It ca.n be gnoeJally concluded that based on lho. re5Ulu 
discussed abo,e, \be 100000ly 'solated gUIlI" rhlwh,. E'l"RRJ 16A I.'i 

more loln.1II to sal,nitY lhUl the other ('\100 $lr..m, and thus an 
mt:CIi,c symhlOil5 bfl~een the guar plant and (~jC rhlzobl1 QII be 
adue\'ed under lhe saline COnd,UOO$ lII~ettiplcd Accordl/'lgly 
rhilohLl of ~fllm ENRRl 16A IS tenll\I\'e1y recommended 10 be used 
for rreparatiol'l of guar IOOt:u!J.nl partu:ularly undn !&line COnc'hhOOS 
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Figure 2: Growth of rhizobia under different salinity levels as 

measured by the plate count method (5 days after incubation) 
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