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INTRODUCTION

Azotobucter was suppressed in soil treated with the iksecticide sevin (N-ethyl-
Y-naphthyl carbanuste ) whereas some other bacteria were stimntuted { the anthors
1969, a & h). The recorded inhibitory ellect of ~evin wm atil miersorganiems
might be due to the suseeptibility to the incecticide andfor to the activity of lighly
resistant microbes on other less pesiztawg ones. Although  dzotobacier was sup-
pressed in sevin treated soil, yet it was not completely inldbited, tdicating there-
fore a cerlain degree of recistance { the agthars, 1909 a). On the other hand,
the bacteria stimnulated in sevin treated soil {3 B. megarcrium =trains & © peewdo-
nuonads ) were fornd highly resistant to sevin ; one of them (B, megeterinm, 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 sevin-resistant
stimulated bacteria in suppressing  Arotobacter activity in the sevin-treated soil

This would elarify an aspect of the nature of cfleet of sevin on soil microsrganisms

MATERIAL AND METHODS

Avotobacter strmin used proved to be 4. chrosceccem. It was identified ae-
cording to the keys of Bergeys mauual of Determinotive Bacteriology 3 the keys
of Norris and Chapman { 1968} were alio conzulted. Llentifications of bacterin
stimulated in sevin treated soil were previeusly given (the authors, 1909 b ). Thexe
bacteria are B, megaivrinm strains 2,9 & 11 and preudomonad strains 0,7, 10 & 13-
Variahility in characteristies between these strains ha< brea alqo paevieusly
given { the authers, 1969 L ).
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Azotabacter inoculum : Azotobacter cells were transferred from the surface
of 72 Iwurs ald Nitrogen free agar plates, into a bottle of 250 ml. eapacity con-
taining 160 ml. of sterile distilled water. The hottle was shaken Ly Land for 2
minutes and 1 m!. of the oblained hemogenous suspension was used as an ino-

culum.

Fffect of bacterial exudates : Dacteria were allowed 1o grow in Czapek ’s liquid
medim witl 0.1% NaN03 for 48 hours at 30° €. The supernatents of cultures
eentrileged at 4000 r.pn. for 5 minutes, were filtered through bacteriological
cintered glass flter under aseptic conditivns to get cell-free filtrates. One ml
of a nentral N-free liquid medium ( x 10 strength ) and 9 ml. of the
prepared bdcterial filtrate were mixed in a sterile conical flask of 25 ml capacity.
The eontenls were inveulated with the above mentioned Azotobacter inoculum.
Putentinlity of N -fixation was determined in treatments and in the respective
unconsuwed lquid medinm as control. Effect of bacterial exudates in the Bltrates

it activity of Azotobocter could thus be determined.
Effect of diethvl ether extract of bacterinl exudctes :

Cell-free filtvates of the mest potent strains were extracted with diethyl cther
“Merck ¥ (1:1, vfv). Theresidue of the ctherical layer was raized to the original
volume by neutral N-free liquid medium. The extract was dispensed under
aseptic conditions, in conicsl flasks of 25 ml. capaeity ( 10 ml. for each ) and ino-
culated with Azotebacter jnoculum. Control in this case was an equal amount

of N-Iree Liquid medium similarly inoculated with the Azstobacter inoculum.

Inoculation of Azotobacter and bacteria into soil : One ml. of actively growing
48 hours old homogenized bacterial culture in modificd Crapek ’s liquid medium
was used as bacterial inoculum for 100 gm. of 3 2 mm. eieved air dricd garden soil.
100 grans of the air dried soil were weighed in sterile conieal flask of 250 ml. capa-
city. One ml. of the prepared homagenous bacterial culture wos dispensed asepa-
tically in mall drops on the surface ofthe 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
nusutes of allowing for percolation, homogenization was similarly made. 8 mls
of sterile distilled water were then dispensed on the even surface of the soil to
adjust the waler content at 289 of the saturation capacity, allowed to scttle for
30 minmtes, and then rehomogenized by the sterile spatula,  All possible precau-
tiols to gt uniformity in coil were 1aken in consideration. The amount of water
last by evaporaiion during inenhation was eompen-ated for, every week. Tneu-
bation was at 30 C, for 3 weeks. Centrol was <oil inoculated with Azotobacter
only to be comporeld with soil treated with A. chroccoccum together with a

baelerinl strain.
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Sompling and counting of A. vhroecoccum @ \ ~ample oF woil wa: transferred
aseptically to heat sterilized Petri - dish and lelt to dry. A load of o standardized
sterile spatula (16 mg. in the present eose ) an wsed by Glwan and Bl - Bayed
(1964 ), was sprayed upper the eurlace of solid N - free agnr plate:.  One, two,
and sometimes more than 2 spatula were vsed as inoculwn for cach plate.  Tripli-
cates of cach treatment were ircubated in au inverted position at 30° C, counting
was made after 3 days.

Nitrogen determination : Digestion wus made using coue, H2504 and H202,
Ammoniz was disiilled in a semimicro kjeldall distilling wpparaius, after adding
an cxess amount of 407, NaOH.  Ammonia was received in 2, boric acid { Hawk
et al. 1947 ). The indicator used was that described by Sobel, Mayer & Gottlried
(1944 ). The N - content of the samples was ealeulated from the vlume ef the
standard H2504 necded for the back titration (1 ml N;70 H2S04 — ¢.2 mg.,
nitrogen ). ‘The amounts of nitrogen were caleulated as mgm. per 100 sul. i 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

from 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 potentislity of nitrogen fixation in culture :

The cell - free exudates ef all hacterial strains stimulated in soil treated with
the ipsecticide sevin, had exerted significant depressive clicet on potentivlitty of
nitrogen fixation by A. chraoceccum (Table 1}, The most potcut sirains were
B. megaterium 2 & 11, and pseudomonad 13, These strains were selected to in-
vestigate the cffect of the dicthyl ether extracts of their cell - frce exudates on the
potentiolity of nitrogen fixation. Significant depressive cffects ( Table 1) were
excrted in all cases. The substauces responsible for the depressive  effest

were therefore ether soluble.

B—Development of A. chroococcum and its potentiality of nitrogen fixation when

inaculated into the soil tagesher with B. mezaterium and psendomonad sirains

Development of Azotobacter cells as determined by their counts pet gram
coil, was depressed by hoth B. megateriunt aud pseudomonad strains. (Table 2)

Nitrogen fixation in the sail was significuntly depleted { Table 3 ).
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Table L—Effect of exudate aud exwilale sther extracts of strains of B. megaterium
and Pscudomonad sp., on the poteatialitn of nitrozeu fixation by .,
chroococcum ([ mean nug. nnruga n 100 mi mllur- )

—T—— _— T T L AT TR T oFTmTE S LD e S . TTTTT a Tt
B. megalerinum Prewdomoad =p.
strains : strauns 3
Control ——- o . . L . - ..
o/ 9 it 0 T 10 13
Exwdotes® la a.] 2 H.12 648 1121 10,28 8.11 (.92
Lxtracts® 12.0 4.04 - 6.92 ~ - . 610

* Differences from control wore all sigsiificant,

Table 2 : Development of Azotobucter chrovroceunt noeulatedin snil together
with bacteriu stimulated in “ Sevin ™ treated soil.  Contral was soil ina-

culated with  Adzorahacter only,

B
f

Mean tolal number of Azotobacter eclls lwt gL il

Soil murululul \\Illl :

Weeks  Azotn-  Azotobucter and \?nlub.u:ttr sl

after bLaeter B. megalerium predomenad sp.

ingeu-  only e e e & e e -
lativn Strum Struin  Strain  Strain Strain Strain Strain

2 9 11 G 7 10 13

Starl 16875 1041 1041 2083 1011 lB 2083 2293
1 7833 K] 875 601 1604 2063 2071 729
2 1702 937 117 625 Hi5 175 1851 729
3 4250 979 512 o221 08 616 667 1104
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Table 3 : Effect of B. mrpaterium and psendnmoand <p., strains ou the potentiality
of N-fixation by A. chrovcoceuns { mean mg. aitrogen. 100 gm. soil ) when

inoculated together at the same time in the il

Soil ineculated swith @

Time after Azoto- Azotobacter + B. Azotohucter 1 Pseudomonad
inoculation baeter

( weeks ) mAgaieriim,strois &y struins

2 9 11 6 T 10 13

Start 57.6 61.2 50.4 34.8 56.4 60.0 39.2 35.8
1 93.4 73.6 56.8 70.4 53.6 62.0 67.2 o3
2 116.0 80.4 72,0 2.4 82.0 69.0 71.2 1.4
3 108.0 51.0 73.6 68.0 82.0 6.8 90.1 7.8

— e

. Differences from conuiels-cxcept start values were all significani.

DISCLSSION

The finding that all the bacterial straivs isolated from ilie soil treated with
scvin, had excried depressive action on Azotobacter in eultwwe and soil, is very
intercsting. 11 contributes to the understandig of the mature of cffect of (his
ipsecticide on soil micreorganismns, Azotobacter was lound depleted 1 she s0il
due to application of sevin nt the timc when certain bacterial stinulations were
recorded (the awtlors 1969, a & b). The recorded -uppression of _dzosobacter
aud its activity, might indicate thut the direct cffect of sevin i the soil seens
unlikely 10 bo the enly effect. The stanulated bacteria heing rosistant te sevin
might have cxuded cextain dicthyl ether soluble substanees wlhich are able te
suppress Lthe developuent of Azotobucter and its potentiality of nitragen fixntion
The actioa of these stimulated hactcria on Azotobacter might be diflerent feam their

action on other migroorganisms ; it might be stimulatory.

These stimulated bacteria which are zesistant to sevin ( the authors 1969, b )
might 1ot only cxert their inhibitory action on less esistant microbes but al<e on
highly resistant oucs as well.

Both stimulations and inhibition~ of microorgani=zms were recorded in snif
preated  with sevin along + months { the authors 1969, o ). The present findings
cowld clucidaie the significat role of the microorganisms i causig these fluctua-
tions. The effect of sevin on soil microhes is therefore not for the whels diveetly

exerted.  The activity of the microlies which were stimulated in Lreated soil allenly
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tue to their resistapee conld be conzidered an evidence of the also exerted indirect
eflect of the insecticide ou soil microorganisms, If the cffcct was only direct the
stimulared resiztant Dacterial strains would have caused the existence of alinear
relation of bacterinl development in response to sevin application tosoil. This

was Iy no means the case { the authois 1969 a).

Azotebucter, however, has been reported Lo he susceptible to the antagonistic
action ol wither soil micrvorgonisms { e.z. Nickell & Burkholder, 1947 ; Iuzhina,
1958 : Kuznetsov, 1961 ; Rudalovie, 1962 ; Tehan & Jackeon, 1966 ; Tribe and
Williapss, 1967 ; Elwan and El - Naggar, 1969 ). Decreasc in Azotobacter counts
noted in the soil innculated with it only, might be due to competition exerted by
soil micreorganisms ( Tehan & Jackson, 1966 ) or to soil noncultivation { Rakhno
and Ryys, 1963 ). However, the aclual canse nceds further elucidation. .

It was intersting to record parallelism between cell counts and nitrogen fixation
being all suppressed. In another investigation dufinite gains of nitrogen were
obtaizned when definite drecreases in counts were reeorded [ Elwan and El - Noggar
1869 ). This wonld be dixeussed clsewhere.

Results have indicated that sevin application to soil might alfeet its fertility
lelvel through the microbial exudation of certuin substauces which deplete the

proeess of nitrogen lixation in the seil,
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