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INTRODUCTION

On «tudying the cffect of the insecticide scvin { N-methyl. 1 - naphtyl varba-
mate ) on seil bacteria (Elwan and Khodair, 19692) using total viable counts
as critria, no great effcet was reconled. Howcver, it was somelimes observed
that certain morphologically distinct bacterial colonies partienlarly mueoid and
non mucoid ecirculars, and lenticulars were evidently dominant on the counting
plates of various treatments as compared with contzols. Therefore, interest in
lhis investigation was dirceted towards quantitative following of the developient
of morpholegically distinct bacterial colonies on the counting plates of soil treated
with sevin Apart from the possibility of providing a quick twel for discovering
some aspeets of bacterial stimulations, the quantitative determinatinon of (lue
development of these colonies miglt point at ke nature of colonizalion of bacteria
in the soil, particularly when the medium used for the colony determination is
go0il cxtract.

Revealing of eertain bacterial stimulations in the soil treated with sevin, on
the basis of colonial morpholegy presented in this paper — raised a question
regarding the nature of this stimulation. An answer of this question was attempted
in this investigation.

MATERIAL & METHODS
Sevin was applied 1o xoil at doses of 0.3, 2.5, 5, 10,530,100, and 300 ug/om
for 2 consecutive times ; the secomd was 6 weeks afier the first. Agar media for-
counts wer supplemented soil extract and Bont and Rovira with caleium car
bouate as devised by Louw & Webley (1959) for counting acid producing batecia.

Techniques and media were similar to thesce previowsly deseribed ( Elwan and
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k]lu}lair,-lqﬁ‘)u Jo fireular eolonies were these more in digmeter than | mm.,
lenticulars were lens - shaped eolonies, und acid producess were  tlse showing
halo= on valeinn carhowate mediume Muteaid eolonies were these hawing evident
mucilage.

Tdentification of hacteria was earried out accozding o the methods recont-
mended i the “Mannual of the microbiological methods" 1957, using the kevs
of Bergey’s mapmunal of determinutive laeterinlogy, 1937,

Bepresentanive data of distinel stimulations snhy were givens wabulaely, other
data are diseussed in the text. Responses of morphologicaly di=tiner colonies
on CaCUJ medium at the doses of 18, 100, & 500 wg'gm soil, andy were given gre
plieally as representatives of the other nediem and do<es,

In aitempis ol investigating the nature ol stinmlation of isolated  bacteria,
the resistanee degree and ability of wilization of these 1o sevin were tested as
follows, Stimulated  bacteria  were stzcaked separalely on gralient plates
( Szybal-ki & Brysem, 1952 ) containing suvcessive concentrations ol the insecti-
eide ; streaking started at the point of higher coencentration extending towards
that of the lower ene.  In apether atlempl, the micrsorgunizm: were inoculated
in sevin powder located on supplemented =oil extract agar plates.  This 1echnique
was anaule to reveal if growih necurred. the unlimited degree of resistanee,

As for the ability w wlilize «evin, a basal liquid medimn of e [llowing
constitulion was waedd, 0700 K2POH, d.05¢  KCL 0,037, Mg SOL. 7120, iraces
of FeSOL TH20.MINDH chenieals were wseds (0L03Y,, sevin was =upplomented  as
carhon and nitrogen source.  Ability of vtilizing revin was tested for the highly
Tesistant fonms only (B, megaferinm, strains 2 & 95, Nutrient free cells washed
in physivlogical suline solution were wsed as inocula,  Vialle counts were  the
criteria of growth. Plate ewliure deeimal dilution teclnigque was wserl. Test

for xignificance was made by the probable error differcuce { PED ) determination

RLESULTS
Stimulations of morphologically distinet bucterial colonfes :

Pereentages of cirenler haeterial eolenies on both sapplenented »nil extract
and ealcium carhunate complete medin showed 1hat they represented in general
the greatest part of 1the volonies of botl teated and unlreated soils.  Their values
were more Uran 50, in most counts. Application of two conseentive ~evin doses

showed <timalutory effects an cireulars in sone counts and inhibitory vnes i others,
Following the stimulations ol cirenlar bacterial ecolonirs on soil extraet ager,
1 wis observerl that sevin dose of 300 ug,gm soil, resulted i a muximwm stimula.

Lot eliect [abowt 799, ol 1l wlede viable hacterial colomies ) three weeks abler
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the second applivation { Tuble 1), These cireulucs werne nontweoid, a representa-
tive of which was subeuliured purified, and identified. Tt was “uggestive of heing

Bacillus megaterinm. It was given the name a sirain 11

An interesting ehaervation basedd un the morplwlogical chacacters of the
cireular colonies was the mucoid nature,  Mucoid circular colonics were dominant
on seil extraet counting plates of the Ueatod soil whereas ey were nol 4 on
the control plates.  This happened al the time when the stinwulation of the 1atal
Viable baeteria and the total cireulurs (Table 1) was rather slight.  This was
reconded 4 wecks alter apply ing 100 ug ol sevin per geam sofl lor the fiest tinge
This mucilaginous circular was subeultured, puriied and indentified as 2 member
of Pseudomonads ( Prendomenad wp., strain 6 ). Premdomuonad wrains were thus
called since they produce gas and acid from virhuhydrates, nce could ot be
related ty tle genus Psewdomonas.  On the uiler hand, theyv could not grow in
nitrogen frec liquid medium, henee not related to the poenus Azolomonas, They are
Preodomonadales,

or the moment considered as mewhers of

Table (1) : Stimulation of eircular hacterial colonies in soil treated with scvin,
Representatives were the nenmucoid B. megaterivm, 11 in 500 ug gm do=c and the
muceid Preadomonad 5P 000 100 ug'min dose, The medium used was supplemended

soil extract agar,

TRy

Dose and time of

Total eirculars

stimulation hacteria 106gm, (%)
control Lreatea couilrol treated
500 ugfgm. soil (3 weeks 4.77 3.40 15.0 7.3
aflter 2nd application ).
100ug/gm. soil {4 wecks 1.748 2.935 3.1 62.4

after 1st application ).

=

Table 2 : Stimulation of circular acid produeing colonies ( representalive

B. megaterivm, strain 9) in soil treated with the insecticide revin (500 ugjpm soil),

1 weeks aflter application,

Total viabhle
hacterial(t ,

Tatal circulars
u) cirealars { 9)

Medium

S o m—— e -

Buou & Rovira with CaCo3

i, =il

e L
Acid producing

contvol Treated Control Treated control Treated

1.214

0835 31,7

43.2 20,3 63.2

)
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Talde 3 ¢ Stimulation of tatal muecoid lenticular colomies on supplemented
il xfract agar (veprseutatives, pseudomonad sp.,, strains 10 & 13) in
eil reated with «rvin, 4 days after second application.

Tatal viable Total lenticulars

Dutteria (%)
Dyse 108 [ am, soi)
Contrel Treated Control Treated
5 ugfgm. soil 2,50 3.97 5.30 14.4

500 ng/gm. svil  2.50 3.37 5.30 15.5

Tuble 4 : Stimulation of lentieular acid produring colunies { rcpresentative I
megaferiun, <rain 2 ) in soil treated with sevin { 2.5 ugfgm ), {few hours
after application,

Total viable  ‘Total lenticulars Lenticular
baeteria acid producers (%)
Media 00 gur -0l
Conirol  Trealed Control  Tircated Contral  Treated
Bunt & Rovira 1.06 0.89 8.1 3.4 4.1 066.7

with CaC03

supplewented 1.92
soil extract :

10.5 6.2 — -

-
=1
LY

Table 5 : Test for significance of growil of baeterial cells in a medium with sevin

as only carbon and nitrogen sources. S = significant, NS = non signi-

ficant.
Number of cells
{ x106) fml culture
Barteria S e ~~—-—--—  Differcnce PEID Significance,
before incubs- after + weoks x3
tion incabativn
B. megaterium, 2 31.25 134.060 +102.8 38.3 (S)

B. megaterium , 9 63.50 105.975 +42.5 76.1  (N5)

e o e ———— e . - i = o2
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{n ke fiest count of seil sapplied with 5300 ug'mn, o negligible difference was
observed helween pereentages of tetal circulars en control & treated plates, vet
a partieslar civendar (fading while colonics ) has dominated the treated counting
plates, while i1 was not ohrerved at all onthe control ones.  Although 1ime clapsing
alter treatipent was ouly few hours, yvet prompi bactericidal action might have
aleli-hed a probable competitive effvet, thus allowing ssp'acc [or their dc\'clopn;mut.
Thi= tape of colony lhas Deen cubcultured, purified and identified as a member

ol Prcudomonads  ( Preudomonad  sp., straim 7).

Thi-, jselatien of 1wo stimulated strains of Psewdomonads and one B-
megaterinm strain, was the result of {ullowing the effect of various doses of sevin

an cireular lhacterial colonies on #0il exiract agar,

In an attempt 10 combine physivlogical and morphlogical bases of distinction,
cireular ackl producing eolonies ( eolonics clearing the medinm around them;
also considered a morpholegical character } on calcium carbonate medium were
comnted and expressed as percentages of total cireular haeterial colonies recorded
o the same plates. At the time when 1o1al viable bacteria (Tuble 2 ) and total
civculars { Table 2 & Fig, 1) were uot greatly aflected, acid producing circular
colunies {Tables 2 & Fig. 1) were ovidently stimulated in sevin treated soil 4 weeks
aflier first appliation. A representative of these colonivs was isolated, purified

ard adentilinl ax B, wmegaterium, strain 9.

The rhytou of response of cireular acid preducing colunies was in gencral
different from that of the total cirenlars ( Fig. 1, upper). TFluctuations were
more drastic in carc of total circulars than incuse of acid producing oncs particu-

latly in the second applicalion,

With regard to lenticdar colanies (Jens shuped frem top view ), induction
of both stimulatory and inlibitory effeets was observed ( Fig. 1, lower ). Twe
cutieular types of colonies (one type was smaller than the other ) were producing
mueilage and were dominating lentiealars stimulated on soil extract agar plates
( Tuble 3} in the eounts made 4 davs afler sevin sccond application. Thesc 1wo
i3 pex were subenltured, one from 2 lower dose (5, ugfgm ) andthe other from e
Iigliest sluse wsed { 300 ugfgm. ). The two subecultures, after being purificd and

identified, proved to be pseudomonads { Preudomenad spp- 10 & 13, respeetively).

Following acid producing lenticular colonies revealed =ome interesting ohserva-
tion~, At the time when stimulition of total lenticular pereentages war observed
one week after first applicativn, acid producing leniculars weie rather inhibited
i mosl  cases (e.g. Tig. 1) However, few honrs ufter applyig wevin for the first

time, Tentiowdr acid producers were found to dwminate counting plates of most
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of the dose- {e.g. Table 4). At the time when total lenticulars werc suppressed
on beth caleium carbeonate and supplemented soil cxtract agar media, acid produc-
inx lenticvlars were stimulated { Table 4 ). Purified eubeultures of these stimulated

lenticular »eid producers proved te be B. megaterium strain 2.

+ Lenticular acid prodecing bacteria (represcnialives euggestive of being B.
megaterium ) were higbly stimulazed at the doscs of 10, 100 & 500 ug/gm soil after
tli> second application ( Fig. 1, lower, right ). One strain of these bacteria (B,
niegaterium, 2) proved to he able to utilize sevin as only carbon and nitrogen source
{ Table 5 ).

Strain “variatrons of stimulated bacteria :

Prewdomenad strains No. 6, 7, 10, & 13 differed morphologically on counting
plates. Peeudomonads 6 & 7 were cireular colonies isolated from seil cxtract
plates and calcium carbonate ones respectively. Pscudomonads 10 & 13 were
Jenticulars producing mueilage, the coloay of the former was - relatively minute
duminating the <ol extract counting plates of 5 ugfgm dose, while that of the
fatler was relatively long and dominaling soil extract plates of 500 ugfgm dose.
Preudomonad strains 7 & 13 were relatively short rods (about hulf the length
of ctrains 6 & 10),  Strain 10 was of relatively thicker rods. Pseudomoenad strain
T3 grew well in saline brotiy vp to 57 NaCl, while the other strains grew well in
saline broth enly up to 3%,  Strain 7 could not utilize lnctosc us sole carbon source,
Luder anaerobic conditions strain 6 was the only organism which produced gas
from alkalineg nitrate broth, while strain 10 was the only strain whieh could not
produce ges from alkeline gilucose brotlh. The ahove mentioned diffcrences are
in evidence of morphological, physiological, and hinchemical variations of strains
6 7, 10 & 13.

B. megaterium strains 2, 9, & 11 differed in certain characters. B, megalorium
strains, 2 & 9 were acid produecrs, the former was Iens shaped while the latter
was circelor. B, megaterium, 11 could not utilize lactose as sole carbon source
Strain 9 was shorter in dimensions than strain 11.  Both strains 9 & 11 were isolated
from plates of the highest dosc (500 ug/gm.), while strain 2 was isolated from
a lower dose (2.5 uglgm. ).

Degrec of zesistunce of stimuluted bacteria to seivn :

On sevin gradient plates, all the stimulated bacterial sitains showed growth
but differed in the length of the streak.B. megateriune strains 2, 9 & 11 only grew
at ligher concentration ; strains 2 & 9 were Lighly resistunt to sevin since they
were able to grow on sevin powder located on supplemented soil cxtract agar.

Peeudomonnd strains 6,7, 10 & 13 were less resistant than B. wregaterium ones.



TREATED: CRUITRCL RATIOS

— 133 —

APPLICATION
ST ;

F 5uCOND
13, —= . i
’5] ugfoar
14,
. e e m—— " 6.
l,.’ \ ftugsfgm } g £ \
Lol /\_‘_,_,-_/__\..-:-_-;.1‘- - o ;g e ) i
e TR
K ——
&5 0151
t . Bl
e -~ / 100 ol
" e Lo
Lot SN __ L N T T ‘
- u -E.\jl \H-A—ﬂqu/'.'\:h\‘-'ﬁ"-—n———i 1ap
=]
e Wit
-
gj:q\
L fx\f\ll—‘;m: 500 &
‘ HAAme
es
r T T v ™ T M T T r o T v
810 12 1% 16 4% o 3 e %
O Ak n il bk o W2 T
ERTLCRTIGE
Finsq. '
tg,— e
|2i
&
T
APPLICATION a L
FIAST SECOND = . \
- 1 00SEs i LT S P
2 tugigm = 55} .
1 -,A\_.._ /..\___/_\__,d:_—""__' 10 &2y
TS - Yooy 100
2 = 1
2 [
' C: Al :..Z\}__“‘::\.,.._ et — e,
NN o &
’ -;!'_5.?
z L

' /_\*_/&/_:’_\ _______ —— 00 : i s00

) - ‘V’.\'\/ & /.\/.\ / 1
mr— T Tr= T . r——y = A e e e e
4 & B 1% r——— — —
! TIME |:| \JEELZS = & 2 4 & a 0 12 12 15 1p

YTIME IN WEEKS
Fig- 1 — The rhythm of Tesponses tu sevin, of 1oal eircular hacetrial eolopjes ( upper,
left ), circular acid Producing colonies { upper, right ). total lenticular colonies { lower,
left ) ana Ienticular acid producing culonjes { lower right ). The medium jn all cases
was Ca COa complete apar,



— 134 —

thadir of serin mifization :

[Tighly resistant forms { R, megateriem 2 & 9) were chosen to test their obility
of utilizing sevin as only earbon and nitrogen source.  Definite growth was ob-
served visnally in bt sivaine.Counts showed in strain 2 abowt 4—5 times -
evease. This inereuse proved te be signilicant { Table 33, However, the observed

growth amd the inerease in eell counts of strain § proved to be not significant,

DISCUSSION

The use of the morpholegical character of the bacterial colonies os criterion
for Tollowing the effeet of sevin on soil micreorganisms enahled to obecrve certam
stimulations of bacteria. Although the shape of the coluny may change with the
cliange of the inedivm and probably on the rame mediam because of other factors,
vel if eonditions were wniforne the sliape of the siagl well izaluted colony would
he almost the some. As carly as 1923, Lohnis and Fred stated that undet practieal-
Iy wnilemn comditions the pictures presented by growing colonies arc remarkably
eonstan(, characteristic, and of considerable diagnostic valus, Familiarity with
motpholagical characteristies hecomes very helpful as a gaide for the recognition
of major groups of bueteeia [ Pelezar & Reid 1958 ). In this investigation, re-
presentatives of stimulated aeid producing bacterial eolonjex were B. rcgaterium
strains either eivenlar or lenlreulny in shape, These colonics were not mueoid
as compared with the mucoid stimulated eireulars and Jenticulars which proved
lo Pseudomonad strains, in mos=t cascs, In other words, it might be claimed that
non-acid preducing mucoid cirewlurs or lenticwlars on the media used in this investi-
galion were mtost probably members of the pseudomonads wihercas acid producing
non-mueaid circulars or Ienidenlars were strains of B. megateriwm. In an investi-
gation on the effect of sulpha compounds on soil microorganisms, using the saue
media employed here, representatives of stimulated non mnucoid cireular and lent
cular acid producing bhacterial colonies and mucoid cireulars and lenticulars werc,
B. megarerinm & Pseudonponad, strains, respectively { Elwan & Khodair, 1969h }
However, these authors isolated also plumose B. megalerium colonies and star-
shaped Preudomonads amoung the repreaentatives of the stimulatad hacteria in

the soil 1reated with sulphat compeunds,

Li <hwuld be stressed 1hat it is not the ain to claiug that a certain mor phological
rliaraeter en a eertain mediune =louwld be of patticulay speeies, but it is to claim
that certain single or combined morphelogical identitics might be a nreful 100}

of revealing seme ma ked ellvets in soil treated with additives,
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In point of fact, if 1otul viable bacteria were found stimulated due to « certain
trentment, isolation of represeniatives of such stinulation cfeets, would be con-
fronted with diflicultics, Morphologically distinet colonies on counting plates —-
if found responding in similar to their totals - - would he helpful in isolating merc
correei rcpresenlnti\-‘es' as compared with random izolation of representatives of
the stimulated total viable bacteria. Therefore, following up of marphologically
distinet colonies is important ; its impertance increases when the response of these
colonirs appears diffcrent from the response of ilieir mother groups { bacterial
or fungal totals). B. megaterinm, 2, a lenticular acid producer, rcpresented more,
than G662 of the total lenticulars on the eounting plates of CaC03 complete medium
of soil treated with sevin as compared with 44Y%, value of the respective control
At this time, total lenticulars represented about 3%,&8%/, of the total viable bacteria-
appearing on the counting plates of the treated and the cuntrol sails, respeetively”
Without following the balo appearance (indicative nf acid production ) on the
counting plates, B. megater{um, 2 could not he isolated, and the eonclusion wonld
have been an imhibition of total Jenticulars and total viable bacteria, B. mega-
terium, 2 however proved to De able to utilize sevin as only carhon and nitrogen
source, which wonld interpret its stimulation which was masked by cxerting some
inhibitory effect on its mother total colonics. The finer the morpholagical character
is the greater becomes its reliability for isolating correut representatives of effects

in soeils treated with additives.

Not all the isclated respresentatives of the rccorded stimulations were able
1o utilize scvin as encrgy or nitrogen source although all of them were resistant
to this insecticide Therefore, the ability of utilization of sevin as a cause of the
recorded stimulation effects seems unlikely. Resistonce might allow for sclection
of the stimulated etrains but if this is the major factor which interprets the re-
cord~d stimulatory eflect, the latter would have continued which wos not the case
in the present investigation, where Huctuations oecurred. The nature of the
niicrobial balanee in the soil treated with sevin was not stationary ( Elwan and
Khodair, 1969a ). The ever changing microhielogicel activity in a dynamic mic-
robial balance, might thereforo gecount for the nature of the recorded bacterial
stimulations, together with resistance to and ntilizability of scvin,  The microhial
utilization of various substances added to the <vil has been rccorded by many
authors (cg. Evans, 1947 ; Walker, 1954 ; Fernley and LBvans, 1938 ; Gottlich
and Mandel, 1959, Rogofl and Wender, 1959 ; Kaneda and Roxburgh, 1939 ;
Rogoff, 1960 ; Macrae et al, 1962 ; Lersalimskii and Skrvabin, 1965; Altam and
Lasdor, 1966 ).

Exudates of cerinin bacteria stimulated in soil troated with sulpha eompoundg
decrensed the development of Azatolucter in 20il ( Elwan and Khodair, 1969 ¢ )
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which wiglit poinl at the lmportance of 1l wmicvolial aetivity i s micrehial

cquilibrium o dynamir nature,

Acknarwledgement : The authors offer their thunks to Professors Al Montusiv &
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SUMMARY

A garden soil was treated with various doses of the inseetichle sevin.  Gount
of rotal viable hacteria were made on the agar media of soil extracl supplemented
with sucrose and phuespliate, and on Bant & Ravira { with CaC3 ) using the decimil
dilution technique.  The latter medium was used to count acid producing bhacterial
forming halos). Certain stimulations of bacieria have been quamtitatively
revealed on the basis of colonial morpelogy. Dlentification of representatives
of recorded stimulations showed that pen-mucoil circwdar or lenticular acid produe-
ing colonick were suggestive of heing B. megateriunt strains, whercas mucoid eireatar
or lenticular non-acid producing colonivs were suggestive of heing mambers of
Pseudomonods. In some caces stimulations on basis of colonial morplology,

wers recotiled at e time of shight inlibitions of tetal vialle Iracterin

The stimulated bacteriy were fumnd resistant to sevin. b megelerimm. 2
showed growth in sevin powder located on the wed supplemented soil extracl
Tt was aise able to wtilize sevin as only carbon and nitrogen source as
indicated by the statistically siznificamt inercase of it+ viable counts afler 1
weeks of incubation as coanpared willl thase before ineubation.

The nature of the recorded stimulatinns was suggested to e dne 1o one or
more of the fellowing:resistanes aud then seleetion of mirrobes, utilization of

sevin, and microbial activity of sclectively stimulated microhes,
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