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INTRODUCTIONV

An spect ه of tle indirect efec1 of tle insccticide sevin (N-netlyl-1-naplthy1
carbamate ) on soil micro-oranisms is tle ihihition of AzotaLacter attivity Ly
hactcrin stimulatc in the si Lreatcd writh this iجر et icile ( tIe autlrs, 1969 D),
0f 1lese Lacteria, strains of Daells negaterium (2, & لا lh) ١٠٠٠١ tlre nrvost resi­
stont t٥ Eevin; sLrain 2, was aل lc to utilize seviI as ny- «rlon adl
nitrogc» eource (tle nutlors, 969 ), Bacterial nodulation of legwmes
iذ taken :s criterinn f the ativity of hhizoLiun spp. « their
root syEtcn. Tlis nodulation s supposed to uert dcvelpnIcntal cfTects
on uhe legune ( Borolul ina, 1962 ; Dorosinskii et ol., 1963 ; FrasiLuikav
and Melkumova, 1963 ; Disset, 1963). '1'lerfarre, the foruation of hactcrial
nadulcs ad tlIe relatire vigour of tle legunne niglIt he taken1 as criteri: for tleح 

nctivi1y of Blizaliwm wder contrulld . جدitio لo ث Jnereas ir lthiuaا iun
activity igl د indicate ا a icrcهa c in tle fertility lvcl f tlIe soiا , a vic-vcrs:.
Sie sone bucLeria stiuuated in soil trcated witl the iد sccticiue sciL lave
inhuibitcd Aztobncler activity as nuentioncd alove, it bcconncs impurtanl. to cluci­
date te ture مد of effect of tlcsc Lactcria on tle activity of Rhزaobiun. This
is the aim of the prcsent ivestigati١ ه

MLATERLن AND MILTHODS

lnoelating soil reiih nereria ا :

bacLeria wscl in tlis investigation wem stmains 2, 9, nnd ll 0f H. megatcrium,
prcvioعu ly foدu d t٥ be stimulatcd in evin-trcated iل ( tle autluم rs 1969 a ).

• Present AddreDs : Botany Denartmeat, Faculy of Srien«e, AL AHAR UNIVERSITY
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They3٧ere grown in Czapek 's liquid mediun for 48 lours a30أ " C. 5usprnusios
cclls wvashed for 3 consecutive times in plysiologicul saline wereل f bacteriaه 

prepared. 5 ml. of a suspension eerred as an inoculum 1a 100 gm. soil. 'Te
inoculum wقa droppcd on the snrface f م the soil whicl was sprca in 1ile con­
tainer. After 1 hour tle &oil was homogenized nsing a stcrile oil ع eyatula. The
inoculated soils wer dispeمn cd in pots of 4 kg. capactity.

Seting up the experimcnt :

Yieid Fabc was the lcgwmc wscd. Tl soil was a 2 mn. sieied gardlen snil.
One of tle eoil treatnents was apphication of sevin at a doee of 500 uggm. &oi.
Two of tlc investigatcd strains (9 (ll &ي were found stimulated at this dosc.
Thiو Treatmcnt was made to compare its cfcet on nodulation ad plant Yigoutr
witl that of the investigatcd bacterial straiمs in tlc a senceل f scYin { tlueir
stimuntor). Sevin as applicd by addig the calculated amount to tlc soi
which was then thoroughly Lomogenized.

Sail treutments 7er :-

(a) Soil ( .(c ntrolم
(b) Soil treatcd witl sevin ( 500 ug/gمu ) .

.ulated witl bacteriaعو Soils in)ه( 

Soaked sccds wcre put into tle soil of tle above treatmcnts at a dcptl of
about 2 em. Not less than 20 plmts were raiEed in very treatncnt, The soils
w٣ere irrigated ،laily witl cqual voluncs of wvate. Durntion f the cpcrien4
٢as 5 wveeks from soving, wvhcu plants were cxcavated gently fiom the soil, the
root6 weshed wvith watcr anl the remuired detcminatiun nade.

mESULTS
It scccd tlat B. ncgateritn strais 2 an 9 lave eprcssed tlc potentiality

of flowering of Wica IraLa (Table ). A profawnd iufluence has becn observcd
bcing manifcsted by dcveloping of hranches n ذ the axils of proplylls, a character
obscrred in only 59 of control plats, as comparcd to about 4 times this vahue
in experiental plants growing in soi inoculatedl with bacteria. In soil treated
with " sevin ", the mnjority of the plants ( 75%;) slowed branuchiug in the axils
of their proplylls. Ln only one case ( B. mrgaterium, strai 9) eimple lcaves
have beeu recorded (Fig. l).

The nost important 1inding was tlat wntlulatio in al treatnncnts was
cantly iluilited {Talle 2). Tlis inhihition had bcen rcfcctcd ou grownشل igiة 

plants hy developmental dlepressive aetio i soil treated with " ٤vin " ­ani د
fested hy signifcant dcereases of roat lengul and fresl and dry weigbts. Some
of these Jeam] effccts were th relative tlickeninand shortness of the primary
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I'.lc ] 5ame tlerelom1  .ي إ.٤ و.وم-
[PnIEnta عcfeet عن criteria of Iiria Falr in response to tl0,.,٠154 م$

٣4١n' or haeteria stira4el in "Serin" 1reatedl snil.

n):, of plants with 9 fplants hay-
Lranchiug inthe ing simple leaYes
xis of prophyllsه 

Flowsering
 ر

[ntr و بصصييح.. ب ،ي« د حدييصت:جيد= an treatnnen):ء 
( Sail wiul)

15.0 5.0 0.0
15.0 73.0 0.0
0.0 20.0 0.0
5.0 20.0 5.0

20.0 20.0 0.0

٠V١٠١reatwue١١ { cntra])
(wggn٦i 5 م5١)

1. megateriu  .رر و
3

f}. 1rggateriun.  لا

1}. ncgaLrriunnl]

TaLle 5 ,٠.٢:Effeet of eein and haateria stimulatcd i oil م ع treated wit} i٤· ٠ « I' on
naه ,guifieont inereose٢ .ع,)+( نهeia Falع٥٤ elative vigou"'ع 

.Significat deereaEe١د 
 حتييييت-

Sail treated witl
Cantral s,  ى

snil {5٨ "7n B. mcgaterim
]ghلا/ :{

Strei Strain Strد i
2 و11

Criteria

Sho٨٢ :

Nع ber ot
LمeAves/plant 7.0 8.0 7.9 7.4 L ngthع7.8 (em) 1 1.0 14.5 17.4(--) 16.3 18.4+-)Ircl ٤. (gm) 4.1 4.6 4.5 3.7 4.2Oven dry wt. (mg)199.8 ب 402.5 338.5 379,8() 318.4(-)

Joot :

Iength (em) 16.8 ٥5.1(-) 15.5 18.9 17.,6ven tiLiousء 
(o!plant) 0.4 3.5 3.4(+) 6٠0 (+) 3.1(+)NVodules
(2a!plant) 12.9 1.2(-) (-)L.7 د 0.05(-) 1.25(-)Fredl wt٠ (gn) 5.1 2.2(-) 4.41 2.6(-) 4.60v٠ dry w٤ (mg)383.0 ج (-).10±·{ {ى 308.1 275.1 304.4
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r0gt. Th\٤re were :ignitivan! iIr«:ses 0١4 hrrs ر <lr14iti0 أ خ0» r0w1$ « plnts' أ
growing in so»il 1٢,atr { ء witl hnetvri:.

'٢[١e ،lry ma١rr t 1l shoot was -iي nilieatly ٢flitol in -iI ح0 oculated ر
wvitl 1. megateriwnn. +4rains ( لا f ]] :w١ wl ١h١000 (1 . ث nrg«tria- '1rai 9) h

.ul lluweri1٠fli¢1 ot ptrniatli1١o١n a depr8si700لا 
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Fig. 1 Simple سب leaves ٤f Vieia Faba recurded in snme planLs raised in soil inoculated
with B. megaterlum, 9.
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DISCUSS٦0N
Te wost importat Frling wns tle signwifirat ،lcleterius effect of sevin

or the investiated strains ol D. nuegnleriwm, on hnctrial noalwl fomation in
['iea FaLa, TBis means that Eevi undl it4 stimulatcd hactcria havc exertedl
a dcprcssive efTeer on tle ativity £ ن Ihizobiun 9pp. in soil. TlIs fnding
toge ther wvith the preYiously recorded inhihitory eect ( ALotobncer 1د activ:ty­
( Elwan and Fhodair, l969 1) in soi, migا ut indieate t n1ccessi1y- of taking
grcat cAution wlen wsing this inEectiride.

Depressing the activity of Leth syuliotie au aEy nhiotie witr«gen fxer
wrowldl dcteriorate the fertility standards ١h sail,

Isoil treated witl sevi», tLe inliitioo Jodlulcs 1aE significantly refectcd
,n somc 1oot syslem criteria cnuEing decrease in tle lengtL ol' the prinary rooLه 

and tlie fresL and orcn dry «eights c£ ٤le lnlo ؟ roat. lIo ,w vverم it seered that
tbc invcstigated bnctcria hatl suplied the plant with certai grovtu faetors
wwhieh induccd sigvificantly tlLe adventiLious root fornntio, This idluction
Eeemed to conpcsate for the hamfil feet of the wodule-inlibiting factors,
at leaet i» caRe of B. megaterim starine & l, wlere nu sinifcant depressive
actioz wvas mportcd on either the FhoL or thc root systns. tl ر0 contrary,
tlc lcngth of the eloot systen 1as EigIificantly incrcascd.

Tluo incrcase of lmrancb11g in tle axils of proplyls in sevin rreaten snil maore
than the oلt er treatmcnts (soils ic ulatcdl witL lactcria) mniglt give iicatiortب 

of some othcr bacterial stinulation in tho soil ercrting this rccordedl effect.

A forو tle fnding of the prcYiots investigator, tlc antagonistie cflEct of
microorganisms on hhizobium wvas recorded (cg. Robison, 1946; Thornton et

o (1947) found uat someل piة l., 1950; Hattingl and Louw, 1966). Cه 
aenabie sporlating hactcria possess a markedl antagonistic rcaetion 1oward
Rhizobium; serionAly interfering with nodule fomation of lcgurioهu plants.
On the other Lad, Frinikov a al. (194) recordcd some bacteria rlicL
stimulate 1le growth and propagation f ه nodule Lactcria. Andcrso (1957)
copcludcdl that the cfcct of an oraهنsm on tle plant-Rizolia associAtion seems
to dcped o the syccies of the organism aud on tعh strain of RLizolia ascd in
thrc tcst6. Mfost of thc organiems whicl carsed poorer plant growth secniea to
ofect the nodulatioمn He suggcsted that thc organism and Rlizolia in tle
preseuce of a legnme compcte witl eacl otlcer for essenlial mntriens. Hn this
ivestigation, howeYer, some slrais (2& ll)induued the developnent nf sone
plant characters sucl as lengtl of tlc priary root and ndventitious root foma­
tion, at the time when nodulation was scriousy afTcetcd. 'Thercfore, it seems
tهL t the faetars esponsille far deereasing nolulation ar fwnetional baeterial
cxdatcs rAthcr than heig compctiion for essetial 1utrients,
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٣itl٤ rgarF to tle cfTect of thte inseeticides « syliatic niIrtgen fixing
harTeria, nany authtors hve found that nuornal frll upptirati of insrct icidles
hadl no inhihitory cIFret ( plemat ء n Sear,, 1916 ; Iilts anrl Faynte, 1917 ;
٢٢٦1٤٨n ,Clouari ى 1916 ; Sinkaver and Skenefel, 1951). On tle «tlter hadl,
Jgher cnnccntrations €xertctl larmfil sfTee١ {Wil nn و and Clmmuilri, 1918; Sanchez,
195٠1 : lan l5l-FA٠ll & fauluny, 1958). 1lnwwev«r, otlr inseeticiles stimlated
uluc synhiotic niLrngenu fixing bacterin ( ledlersont, I99; JuLtik, 1956; I.akaGy,
1957 ; Ahou Ll-haal & Falny, 1958 ; Hanea 1965).

٨CKNOVLEDCIMTT'

he aytlors «fTcr their tluanks t8 Prolissors A.H. .WIonutasir anl Wl.G..4. IIafe%
fr «ucouragenent.

SUMMARY
Jaeillns mrgateriun strains 2,9&ll were preYiously found stinulaten in

(.napllyl cnrhamate-ا- il treated nith thc inseeticidle serin.(N-methyl؟« 
T١٤y were als previously fouud to inlibit the activity of AzntoLacter in the suil.
The presun investigaion is an attempt to elaciate their freet م o1 tle aetivi1y
f lthizotiun spp. in the soil as 1anifcstenl ly the hact«rial ntoalnlwtio» andl relnLive
7iotr ١١٢ 1iei٨ Fahn { h»raad Lean)، Eaclu oF the hactrial straius 1ns inoculnted
into the soi} in whieh viall lmroAd beun scedl were Allwedl 10 ilevelop fur 5 weeks.

•nil wa4 alkn treatel with seYi ( 500 ug'gm ) for tl sake of conparison. Conا م 
1ral, were unLreael soilw.

'٢l٨٤ nneost imporLant 1inding was tlnt applicaLion l ه sevin 1o soi u ة its
inncuRtionwit Lle bacterial straislave significantly inhilited hactcrial nodula­
tion hn eusof' sevin trated Eoil, this inlibitim was reflcetcdl on Eone root 6yEtem
citerin causing decrease in tle length & freslr and tlry wcightx. Ln casc of boeteria
lc inhuihition wvns not similarly relccted on tle root systen. 'This ivas correlntedl
with thc sigilicant induction of ndventitious roots hy tle hacterialstroins, a
chracter not ohserved i sevin -trated soآلأ .

Rcsults indicatedl an inhibitory EfFect on tle ability o٢ Rliمz lian to nodulate
the roots of broadl hean٠
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