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ITRODLCrIoN

.nethyl-ر il treatd witl thue iLseetici¢ sevin (J77 معotohdcter was suIreswe:t inإ 
]-naplnthnyl carlanane ) whIer:= somt othrr hnateri: wre +timnlatl { thu :tthrs
1969, : & h), 'T'H, reearlel inliiliIwry «lleet f svin 0 nil م uicrourganiFnLخ 
rniglt Le 0lw t0 the susrptiLiity to rhe in\-e1 ieidlr annlor to thu aetivi1 af liglly
reRis1ur nierolر ns rn wther l لن٤:rsi-1 م,0] ١Mt٤. .ltluggh {Tntobdrtr wa5 sup­
presse in s0.i 1reate so»il, y01 it 1> 10t «ampnlrtely inldihited, inlicaiH thIr!­
fore a cerain «lrgreE af reء istanre { thu :uthar, 1909 a). (h١ thue wther hu1,
the harteria stinnulnleF in sevin treatdl .H [رمة}3 nnegarrritn trainy م 4 10sruo.
manads ) wer fouad highly rsistant tn s«in : «ne of thn (h. rtegnteritn, 2)
utilized it a only و carhun and niLrgn 0ure (th autlr,, 1069 H).٠٠

Tle pmsent paper is an eneavou to elu:iat0 tle rolc nl ths¢ $@vit-resistiittt
(imwl:ted lnetcria in #upprEsing znolactr activity ir tl sM7i-tr7:atdl sri1م 

Tlis would elarif, an :ert of the natur oflee١ of serin «r soil mirotrrgaisns

MATEIII .١7U 1ITIIODS

Auotolaerer strTin u9rd provel to ». rhroococctn. It waو idlrutifiedl w-
cordliug to the keys of Lergey¥ maual f eterninntive Baetrriol«gy ; tlue keys
of 2orris anl Clrapnan ( l968 ) w7n al%0» consulLed. Llentifieations 0f hncteriu
stimlatcd in sein 1ratedlsoil were peviously given (thee auttlors, ]969،L ). 'Thrse
hacteria are l. megatwriwm strains,9 ]l al pseudndl strains 0,7, t لا0 l:0
Wariaility in clurarlerisirs htween tl٤ess striws H: hren :l&o eyiusly ر
gي iven (the anhors, 1969 l).

٢٤٢esent .aldlrrsإ : llotay 1hvarIrent. F':eul١y ،04 .oien0¢ د LL t8٢4.1I [ AIVF'lSII}'
Cairo, ,.l.E. ر
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Aztolrlor inoculum : Azotobacter cells were trsferren from the surfAce
a£ 72-Iaurs alal 2itogcn free agar plates, into a l»ttle af 250 ml. cnpacity con­
Lainiu100ج nl. of sterile dislilled water. The hottle was sمl ken lyت land for 2
nninuts andl l m}. of the olLined Jomogenous ٤nspcnsion was used ns an ino­
culu11.

l:[ect of ٧acterial erudlates : Dacteria wre a lowedل to grow in Cazapck 's lquidl
terium wi1l 0.1%, IaN03 for 48 honrs at 303 C. TLe supernatents of culturesد 

centriftgcdl a1 4000 r.p.m. for 5 minutcs, were filterenl through bactcriological
intered glass Filter wndcr asepti conlitions to get ccll-free {ltrates. 0ne nl

«t' a 1Ientral 2-fre1iquid mcdiun ( l strcngt ) and 9 . لم of the
.cpared lacterial fltratc wcrc mnixed in a sterile conical flask 8f 25 ml eapaciyر 

T١٤ cnntents were inoculatenl wit tle ahove mentioncd Azouobacter inoculunم 
Itntiuity of • .tixation was detemnined in treatmcnts and in ،tعL rcspcctire
wtconsnunel liauil mnediwu as control, Eeet of bactrial endates in tle fltrates
«١ aetivity of A7otolocter cold tlus Lc 'dctermined.

F%[ect ofdietlyt etler eturact acterinl اf ه eaudctes :

Cell-free filtrntes of tle mrest potent strains were cLractcd wwith dliethyl cther
" Mferck "(1;l, v/). Tle tesidue of tle cthcrical layer was raisedl to the original
voluoe by newtral N'-free liquid mcdium. 'Thue extact was dispenscd under
aspic coudlition. in coniccl flaks of 25 mnl. capacity (10 ml. for each) and ino­
catedl with otolacter ر17 inocnlwm. Control in this case was an cqual anount
of -free hiquil mediu simiarly inoculated with thc Azotobacer inoou.

hnocwlation { ه Azotolacter and bacleria into soil : 0ne ml. of activcly growing
48 hours ola honnogemizcd laeteriلa cturo in modifedl CMapck 's hiquid medium
was 1sdl ns bactrial inoeutlumn for l00 gm. of a 2 mm ieYcn ه air dricd garden soil.
100 granns ot te air ricdه soil were weiglcd in sterile conicمl Dask 0f 250 ml. capa­
city. 0ne ml. af th prcpared homagenous Lacterial culturo was dispensed asepa­
tically iu +mلa l dlrap» on 4he surfacc oftle soil. Te soil was allowed to stan for
30 minutes, andl tluc waف noued Ly sterilized spatula for homogenization 0ne
n o»f zotolaeter ر4 suspcusion was sinzilarly dlropped on tle surface and after 30
niuute= 0f allawing foT percolation, houogcnization was sinilarly made. 8 mls
of sterile ،istiled wnter wcr then dispensed an tbe even surface of tlc soil tn
ndjuFt tle ١ttrr content nt 2٧', of the satwuration capacity, allned t scttle for
30 miurc, anl tltn rchorngcu izedl hy- the Fterile spatula. All possiblc precu­
tions tn get wnifarrniv in soi} ٦eTe takew in conileration. The :mount of water
lost hy varora ion tluring incnhat io was cuunpen=atel hir, c7ery weEk. lncu­
hatio wa4 at 30 t, 1or 3 weeke. Control was =oil inoculated wvith AzouoLacter
only to he conareIl with soil treatcd with •. chroacoccum togcthcr with a
baeleriو] strain.



14]

amplr ٢ج٢٠- o oil wa: transferrcd٤:f. rhroernrcwmه} ampling and courtingث 
ascpLically t Leat stcrilizd Ptri -diء anl leT ١8 dry. load ا of a sIa1dardizrl
sterile spatula (l6 mg. in the prsent case ) :s u:«l hy Elwun anal l؟ l -Saryel
(196/ ), was sprayetl uppor th eu@acc 0t &nlid ?-fre agNr plaLes. One, two»ح٠- ر 

and somctimes wnore tlan 2 spatula were wsed as inoculn lor cach plat. 'Tripli-
catcs of each treatmcnt werc incubatcd i N inverted positioo at 30- C, couLting
was mae after 3 days.

Nitrogen delerrination : Digcstiou was mnaue wsing eu. HSUt and F2U2,
Ammonia was disiilled i a srmimirro kjcldalul dli,tillin paratu, aftr addig٢2 ٠-٩١١٠١٦١١ 'b

an cxess anoصu t 0f40%' .7aOH. unonia as reccivcd in "{ Loric acid ( HIawk
et a1947ل. ). The inaieator used was tlat descriled by Solel, MIayer & (ottlrien
(194), The N - conLent of the samples was calcnlated from tle velunc cf tlue

.,tandar H2S0 meeded for the baek titration (l ml N7,70 H2SO4 = 0. mngه 
nitrgen). Tle auounts of nitrogen were alculatc ns mgu1٠ per l00 1ul. ir «asc.ب ه٠٠٠ 

of cultural work and per 100 gm. soil in case of si7ا ork.

Test far signifcance :TIle test ،was considlered sigrifcant wlen th aifTerrntee
frou control was nIore tLدم three ties the pruballe error Jilferenee.

RESULTS

A.-fect o} tle rudlalcs ه f b. megaterium and pseudontonad strai»s, nntdl th«i,
;f nitroger fation in cultureه rtracts on the potentialityه 

TEe cell -free exudatcs ٥f all bacterial straiuR sRimulatedl in sail treatcal «il
insecticide sevin, had exertenl signifcat dcpressive Dcct n ptrntiality of±لأ 

itogen fxation by A. chrooeoccun ( 2alle I). Th most [otcnt sLraiLs wereم 
»-megarerium 2 & ll, and pscudomonanl 13, TLese strains wcre sclectcd t iلا. 

vestigate thc cfect of the dicthyl cther cxtracts of their cell- frce exudates on tle
potentidlity of nitrogen fxation. Sigaifcant dcpressire cffcects (Iabl l) vvere
excrtcd in .cases لله The substaurccs responsille for the tlcpressivo Effeet
٢ere thercfore etlcr soluble.

H-.Dedelopmuent 0f A. chroaccccum and ius polentiality f ه nitrogen fration wehenن ع ء 

inaclatcd into the soi} togeiher wcith b. mrgakeriu «ndl psetwlonuoned sIrains

Developnent aF Aotolacter cells as etermined hy tlcir couuts per grauح ·-

eoil, was depresse ly honh B. mnegatcriwm aud pseulonwonad 4trais. ('Iable )
itrogen fiRatiou in the «il wsas igoiieantly ء dsplet«،l { 1'lle 3).
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Tةb]1و .Hfeet of eswrlat٠0s aud nlat¢ «tl«٤ en1٢a¢1s « f ء rains م4 f h}. mnqnrerit
ad Fseulomnnadl sp., nn th ptenLialty 0f itroge١ د fivat:on ly 4,
hroncocctm ( mean ng. nitrogen, [00 m ttltur٠).

 ي »، ء، ي ، د
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6. I

+ Diferences lronn contrel wer all sigة uifivant.

1ahle 2 : Developmucد ut of'zotobareter chrourotcum ivrulatrdl in ni ي tgrtler أ
wil hacteriu stimnulated iu "5,vin " treat sail. ConUral was soil ina­
«ulut! witl Azototuctcr unly.

 ،د، د د ،د ،د د «،» ي د،،د ،« ي»

MIean to al ا nmlr nf ztohnrtr «tlls [er [;١L. (i خ
 ،ي ، ، د،د

5ail inrnltedl witl  ر
» د« ،دد

W٢'٨ks -ut0. عءtohLcr an! {20tobacter :  أ

a44er kactCr D. ng?:1tcritDr peutmtal s٢7.
-otuة «uly

latiuد Strai Struin S1rai Strain 51rain 5rriI Strai
11 لا بق{6 0 I0 ة 13

« ،د ، د ،

5tarL 16875 101 10H1 2083 1011 1075 :083 2293
1 7853 771 875 601 100 2063 729 ل وي7٤
، {د 179;2 937 ١17 625 875 ١1٦ 1854 729،

3 12530 979 ٦- ة12 ج 708 ذ.1 616 667 1104
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TرLe le 3: Ifeet rf J. mrpnterium ant serrdnnaan:l م -1., <rainد١٤ ths pntsn1inliIy
of N7-fcation by . إ« chrourorrun ( I: »1g. »1itrogcn10t) gn. 4«i!) whn
inoculatcd trgethIrr at tle sann tie in +lr sil.

Sail inoculatcl wsinl :

T'ine after Azoto- Aztobncter - D.
ioculntian bacter

.1utolucter .+ Pseudlonuonuأ 

(wcek8) +ngateritnn,struiIs: struiII5]١٠ و

2 11 و 6 ٦0 ن ص 13
 بد ي

Start 57.6 61.2 56.4 51.8 56.1 60.0 539.2 55.8
1 93.4 73.6 56.8 70.1 53.6 62.0 ٥٦ و 6١1.1
2 116.0 80.4 72.0 ٦٥ 82.0 ي4 69.6 71.2 71٠4
3 108.0 51.8 73.6 68.0 82.0 76.8 90.1 7٤.8

 ج·

DiRernces from contels-cxcept ±tart valucs ٦ere al signihicanl.

nISCUSSIO7

Th aliag £م tht all tle bactrial strairs isolated fronn Lle s »iم »mat} إ witl
scYا , had eRorLcd cpressive actin «n AzotoLacter in cnlture an sil, is %٢y
intcrcstig. l١ coatribwtes te the tnlerstandlig 4 th ntature ٨١f ,٠١lket 0»f' ١his
insectieie o? Eoil micruorganisns، Azotoharter was loundl ،lepleIel +١١h  اذ»ب
due to applicntio ' أن sYi at th tinrc wlcn Crtain haeteri} stitlutin4 wUre
recorded { te nulurs l969, & .( ا Tlue reEortledl ،rnesiont 0،1 .1zntoا «cter

swild م0 >او: its activity, wiglt iicate tlut tlue ،lirct ctect o4' siu in thه٠ 
-w likelyص 1o hc tl ouly efdet, Th١e +tiultel l):Eteria heinu resistaIt t« ٤evinعد ح ء ،٤ 

night hawe cxucd certaiu ithyl etler solلu le su es عsUa1 وا wldicl ٤tre able t0
8uppress the deYelopEnt ol' Azotolacter ad its ptentiality of nitrogen fsntionج٠ 

The aeLiaa of these stimulated hactcria on Aمz tolncter might le dlifErent fram their
action on otlcr microorganisu% ; it miglt br stiuntory.

TLese stimلu atcd Lacteria whicl are 1csista ١ ا t evin (1lu autlIur 1969, l»  ر
m gbن ot ا ر only cxerL thteir inlilitory action o lcss rsistant microhes lnt al «
higلh y rusistant oucs as 1ell.

[wErc recorlr inu sni<io ol nicro0rgg:nisuا١ iلا iلد at ions and iل stiuu0tج ،٠ ، لا٤ •

rcatcdl witl sevin alung + 1noNLlus ( tle authos 1969, .( ج The prsent inuing3
otd clucidat« thte ignificat ة role o 1he micruorgauisnns in causig tlLese [ueua  'ج ه٥٧/٤٩٠٠ اةIء!-

tion s Tleي effect of ٤erin on soil microlss tluercfre بين uo for ا tlc wlnol direetly
cxcrUrd. 'Tlur atetivity «f tle wieelwe= wrhtie}١ wer s1irulatedl in 1rea1«dl :oil «fienly
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«k to tl-ir rusis4anre ouldl be cosilcred an cvidlence e ك ل also exertcd inuirect
cflEct of 1l inscctieidr on soil microorganisws. lf tle effeet was only direct the
stinntlter Iesis4at Lacterial sLraiius wvawuldl lave caused the cxistcnce of alinear
r«lationt of bacterinl derelopnenE i1 respose to se7in wpplication to Eoil. 'THis
١a٩ iy nI »neaus the cas¢ (tle auths 1969 .( ء

,Zototuttr, luwe7er, has Lccn reportedl to le susccptiblc to tLo autagonistie
artion of «ter soil nicroorganismns (e.g. Nickell & Durkholder, 1947 ; Iuzhina,
1958 : K0znrts0v, 1961 ; Idulovic, 1962 ; Telan & Jacهk on, 1966 ; 'THibe and
WFillianns, 1967 ; Elwun u ة Fl • Naggar, 1969). Decreasc in Aمz tobacter couts
Jtcd in tlo Boil inculutcl witl it only, night he ue م to coppetitian exorمt d ly
sail nicroorganisu1)ه 'elan & Jackson, l66لا ) or to oilن moncutivation ( Rakhuo

rther م elucidatiow1963 س ). Iawever, thc acLual casc nccds Fu,rd Iyyة٤ 

It wus inter»tig to record parallelisn letween cell countA ndه nitrogen ixationث
bci nll su\١resse. In anotlcr investigatio dviite gais of n rogcnن wcre
oltai:wedl whLen lefiuite tlr-creases in couuts wre rccordlc ( Blwan aلn El.Naggar
]969 ). 'TLis wanlal le @liseusscه clsewlere.

I uts ي have indicatel that sevin plicatiun to soil might nfreet its fertility
helvel 1lroul tlL microlial cxudlation of certi sustnIces wlic deplete tle
١١r0t¢, of تو nuitrogen ixation ا in tl siآ ,
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