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INTRODUCTION

Azotohacter was suppresseal in =oil treated with the insecticide sevin (N-methyl-
1-naphthyl carbanste ) whereas rome other hacteria were stimututed { the anthors
1969, 1 & b)), The recorded inhibitury elfect of sevin on snil microorganicms
might be due to the susceptibility to the insecticide andior to the activity of Lighly
retistant microbes on other less pesiztawa onesc Athough  zotobacter was sup-
pressed in sevin treated soil. yeU il was unt completely inldbited, inlicating there-
fore a ceriain degree of recistance { the authors, 1969 a). On the other hand,
the bacteria stimnulated in sevin treated <oil (3 B, megatcrium strains & 1 preudos
numads § were found highly resistant ta sevin : one of them (B, megateriun, 2)
utilized it as only carbon and nitrogen source ( the anthor-, 1969 b }...

The present paper is an endeavour to elucidate the rele of these sevineresintait
stimulated bneteria in suppressing  Azotobacter activity in the sevin-treated seil

This would elarify an aspect of the nature of eflset of sevin on ~otl microvrganisms

MATERIAL AND METUHODS

Avotobacter strnin used proved to be A. chrogcoccuem. It was identified ae-
cording to the keys of Bergevs mauual of Determinntive Bacterinlegy ; the kevs
of Norris and Chapman {1968 )} were alse consulted. Identifications of bacterin
stimulated in sevin treated soil were peeviously given (the aunthors. 1909 b ). Thexe
bacteria are B, mezaterium strains 2,9 & 11 and preudsmonad strains 0,7, 10 & 13¢
Variahility in characteristics between these struins has beea alwo  previnusly
given { the authors, 1969 h).
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Azotabacter inoculum : Azotbacter cells were transferred from the surface
of 72 hours eld Nitrogen free agar plates, into a bottle of 250 ml. capacity con-
taining 160 ml. of sterile distilled water. The hottle was shaken by Land for 2
minutes and 1 m!. of the oblained homogenous suspension was used as an ino-

culum.

Fffect of bacterial exudates : Dacteria were allowed to grow in Czapek ’s liquid
nmedium with 0.19%, NaN03 for 18 hours at 30° C. The supernatents of cultures
centrifuged a1 4000 r.p.m. for 5 minutes, were filtered through bacteriolegical
cintered glass fAlier under aseptic conditivns to get ccll-free filtrates. One ml
ol a nentral N-free liquid medium ( x 10 strength ) and 9 ml. of the
prepared hdcterial filtrate were mixed in a sterile conical flask of 25 ml capacity.
The eontents were inveulated with the ahove mentioned Azowobacter inoculum.
Potentinlity of N -fixation was determined in treatments and in the respective
unconsmned liquid mediwm as control.  Effect of bacterial exudates in the Sltrates

«n activity of Azotobocter could thus be determined.
Lffect of diethvi ether extract of bacterial exudctes :

Cell-free filtrates of the mest potent strains were cxtracted with dicthyl cther
“Merck " (1:1,¥fv). Theresidue of the ctherical layer was raised to the original
volume by neutral N-free liquid medium. The extract was dispenscd under
aseptic conditions. in conicsl flasks of 25 ml. capacity ( 10 ml. for each ) and ino-
culated with Azotobacter inoculum. Control in this case was an cqual amount

of N-free liquid medium similarly inoculated with the Azetebacter inoculum.

Inoculation of Azotobacter and bacieria into soil : One ml, of actively growing
48 hours old homogenized bacterial culture in modificd Czapek s liquid medium
was need as bacterial inoculum for 100 gm. of 2 2 mm. sieved air dricd garden coil.
100 grams of the air dried soil were weighed in sterile conical flask of 250 ml. eapa-
city. One ml. of the prepared homagenous bacterial culture wos dispensed asepa-
tically in small drops on the surface of the soil. The soil was allowed to stand for
30 minutes, and then was moulded by sterilized spatula for homogenization. One
wl of Azotohacter suspension was similarly dropped on the surface and after 30
mnutes of allowing for percolation, homogenization was similarly made. 8 mls
of sterile distilled water were then dispensed on the cven surface of the soil to
adjust the water content at 28%; of the saturation capacity, allowed to scttle for
30 minutes, and then rehomogenized by the sterile spatula. Al pessible precau-
tions to got nniformily in «0il were takew in consideration. The aumount of water
lost hy evaporaiion ducing ineubatioe was compen-ated for, every week. Incu-
bation was at 30" C. for 3 weekes. Centrol was <oil inoculated with Azotobacrer
only to he comporeld with soil treated with .4. chroococcum together with a

baelerial strain.
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Sampling and counting of A. rhroccoccum : \ ~ample of soil was transferred
ascptically to heat sterilized Petri - dish and left to dry.  \load of o standardized
sterile spatula (16 mg. in the present cose ) as usedd by Elwun and  El - Sayed
(1964 ), was eprayed upper the eurflace of solid N - free agar plates. One, two,
and sometimes more than 2 spatula were ured as inoculwn for cach plate.  Tr ipli-
cates of cach treatment were incubated in nu inverted position at 30° C, counting

was made after 3 days.

Nitrogen determination : Digestion was made using coste. H2504 aud H202,
Ammonia was disiidled in a semimicro kjeldald distilling epparatus, after adding
an exess amount of 40%;, NaOH. Ammonia was received in 29, boric acid { Hawk
et al. 1947 ). The indicator used swas that described by Sobel, Mayer & Gottiried
(1944). The N - content of the samples was caleulated from the vilume ef tle
standard H250% nceded for the back titration (1 ml N, 70 H2S04 — .2 mg.,
nitrogen ). The amounts of nitrogen were caleulated as mgo. per 100 1al. in case
of cultural work and per 100 gm. soil in case of soil work.

Test for significance : The test was considered significant when the differrnce

fromn control was more than three times the probable error difference.

RESULTS

A.—Effect of the exudates of B. megaterium and psevdomonad strains, and their

axtracts on the potentiality of nitrogen fixation in culture :

The cell - free exudates of all hacterial strains stimulated in soil treated with
the insecticide sevin, had exerted significant depressive clicet vn potentialitty of
nitrogen fixation by A. chroococcum (Table 1), The wmost potent strains were
B. megaterium 2 & 11, and pscudomonad 13, These strains were selected to in-
vestigate the cffect of the dicthyl cther extracts of their cell - frce exudates on the
potentiolity of nitrogen fixation. Significant depressive cffects (Table 1) were
excrted in all cases. The suhstauces respomsible for the depressive  effect

were therefore etlicr soluble,

B—Deuelopment of A. chroococcum and its potentiality of nitrogen fixation when
inoculated into the soil togesher with B. megaterium and psendomonad strains

Development of Azotobacter cells as determined by their counts per gram
coil, was depressed by both B. megateritm aud pseudomonad strains. ( Tuble 2 )

Nitrogen fixation in the soil was significantly depleted { Table 3 ).



Teble 1.—Effect of exndater aud cxudate ether extracts of strains of 5. megaterium
and Pseudomonad sp.. en the potentialiy of nitrogeu fixation by .,

chroococcum ( mean myg. nitrogen, 100 o waltare ).

oy - — = mmemm = mmemam o e

B. megalerium Prewdomoad .
straines : strains :
Control ——-  —~—er - . -
2 9 it 6 T 10 13
Exwdates® 15.2 3.12 .12 648 1120 1028 8.11 6.92
Lxtracts® 12.06 4.64 - 6.92 - em : 6. 10

* Differences fromn contral wete all sigaificant,

Tuble 2 : Development of dzotobucter chroveoccunt inoculated in <ail together
with bacteria stimulated in “ Sevin " treated =oil. Contral was soil inn-
culuted with Azotabucter only,

Mean tolal number of Azotebrrter cells pec g soil

Soil inocnlated with =

Weeks  Azoto-  Azotobacler and Azotobacter and

afier  Dbacter B. megaterium preudumonad sp.

inocu-  only o et e S e

Tativn Strain  Struin  Strain  Strain  Strain Strain Strain
2 ] 11 0 H 10 13

Starl 16875 1041 101 2083 1011 185 2083 20
1 833 771 875 604 1000 2003 2271 T
& 14302 937 117 625 875 1ns 1851 T
3 4250 979 342 221 08 616 6067 110+
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Table 3 : Effect of B. mrzaterium and psendomennd <p., strams on the potentialils
of N-fixation by A. chroococcun: { meun mg. nitrogen. 100 g, soil ) when

inoculated tngether atf the same time in the soil.

e

Seil ineculated switl ¢

Time after Azote- Azotobacter - B. Azotobacter 1+ Pseudomonad

inoculation baeter
( weeks ) megaterinm,sirains : sy strains

2 9 11 6 7 10 13

Start 57.6 61.2 56.4 34.8 56.4 60.0 39.2 35.8
1 93.4 73.6 56.8 70.4 53.6 62.0 071
7

[ &3
e
—
—

2 116.0 80.4 72.0 2.4 2.0 69.6 1.2 1.1
3 108.0 SI1.B 73.6 68.0 82.0 76.8 90.! 7.8
. Differcnces from contiels-cxcept start values were all significani.

DISCLSSION

The finding that all the bacterial strains isolated from thie soil treated with
sevin, had exerted depressive action en Azotobacter in cultwee and soil, is very
interesting. It contributes to the understandig f the stature of cffect of 1his
ipsecticide on soil micreorganisms. Azotobaeter was found depleled uy the il
due to application of sevin at the time when certain bacterial stimulations were
recorded (the awliors 1969, a & b). The recorded uppre<sion of _Azotobucter
aud its activity, might indicate that the dircet cffect of sevin i the =oil scemn
unlikely to be the only effect. The stanuluted bacteria heing rosistant 1o sevin
might have cxuded cextain dicthyl ether xoluble substances which are able to
suppress the developwent of Azotobucter and its potentiality of nitragen fixntiow
The action of these stimulated hactcria on Azotobacter might be diflercent fron their
action on other microorganismy ; it might be stinulatory.

These stimulated Dacteria which arc zesistant to scvin ( the autliors 1969, b )
might 10t oaly cxert their inhibitory action on less resistant microbes but al<e o
highly resistant oucs as well.

BOth stimnulations and inhibitions of microvrgani=-ms were recorded i snif
reated  with sevin along ! anonths ( the authors 1969, o). The present findings
cowld clucidate the significat role of the microorganizins in cawsig thes¢ fluctua-
tions. The effect of sevin on soil microhes is thersfore net for the whele divectly

exerted. T activity of the microbies which were stimulated in treatesd soil afvenly
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due to their resistapee could be considered an evidence uf the also exerted indirect
cllect of the insecticide on soil microorganisms, If the cflect was only direct the
stimulured resistant bacterial strains would have caused the cxistence of alinear
relation of bacterinl development in response to sevin application tosodl. This

was by no means the case (the authvis 1969 a).

Azatohucter, hunever, has been reported to he susceptible to the antagenistic
action of wther »oil micrvorganisms ( e.g. Nickell & Durkholder, 1947 ; Inzhina,
1958 : Kuznetsov, 1961 ; Rudulovie, 1962 ; Tchan & Jackson, 1966 ; Tribe and
Williamss, 1967 ; Elwan and El- Naggar, 1969 ). Decreasc in Azotobacter counts
noted in the soil innculated with it enly, might be due 1o competition exerted by
soil microorganisme ( Techan & Jackson, 1966 ) or to soil nopcultivation { Rakhoo
and Ryyx, 1963 ). However, the actual cause nceds further elucidation.

It wus inlersting to record parallelism between cell counts and nitrogen fixation
being all suppressed. In another investigation dufinite gains of nitrogen were
obtained when definite decreases in cownts were recorded ( Elwan and El - Noggar
1969 ). This wonld be diseussed clsewhere.

Results have indicated that sevin applicatiun o soil might alfect its fertility
lelvel throwgh the microbial cxudation of certuin substauces which deplete the

proees< of niteogen fixation in the soil,
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