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INTRODUCTION

On rtudying the cffect of the insecticide ecvin { N-methyl. 1 - naphtyl varha-
nrate ) on soil bacterin (Elwan and Khodair, 19692) using tetal viable counts
as critria, no great ecffcet was recorded. However, it was sometimes observed
that certain morphologically distinct bacterial colonies partienlarly mueoid and
non mucoid ctreulars, and lenticulars were evidently dominant on the counting
plates of various treatments as compared with controls. Therefore, interest in
lhis investigation was dirccted towards quantitative following of the development
ol murphelogically distinct bacterial colonies on the coanling plates of soil treated
with sevin, Apart from the possibility of providing a quick toel for discovering
eome aspects of bacterial stimulatious, the quantitative detenmination of (Ju:
development of these colonies might point at the nature of colonizalion of hacteria
in the soil, particularly when the medium used for the colony determination is
soil cxtract.

Revealing of certain bacterial stimulations in the soil treated with £c¥in, o1
the basis of colonial morpbology presented in this paper — raised a question
regarding the nature of this stimulation. An answer of this question was at tempted

in this investigation.

MATERIAL & METIIODS

Sevin was applied to xoil at doses of 0.3, 2.3, 5, 10,350,100, and 500 ug/em
for 2 consecutive times ; the secomd was 6 weeks after the firet. Agar mcdia for-
counts wer supplemented soil exiract and Bunt and Rovira with calcium car
henate as devised by Louw & Wehley (1959) for counting acid producing bateria.

Techniques and media were similar to these previowsly described ( Elwan and
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Khedair, 1969a ). Circulur colonies were thase more in diameter than | mm.,
lepticulars were lens - shaped eolonies, und acid producess were  thase showing
halos on valein carhonate imedium. Miteaid eolories woere these shawing evidem
mucilage.

Identification of bacteria was carried out according to the methods recont-
mended in the “Mamal of the microbiological methuds" 1957, using the kess
of Herged's mannual of determinutive haeteriology, J937.

Represcutative data of distinel stimulations only were given tabularly, other
data are dizeussed in the textc Responses of morphologicaly distinet colonies
oin CaCU3 medimn at the doxes of10, 100, & 500 wig gm soil, only were given grie
phically as represcntatives of the other medium and dases,

I aitempts ol investigating the nuture ol stinmlation of iselated bacteria,
the resistance degree and ability of wtilization of these 1o sevin were tested as
follows. Stimulated bacteriu  were  streaked separately on grulient plates
( Szybal-ki & Bryrem, 1952) containing successive concentrations ol e insecti-
cide ; streaking started at the point of higher concentration extending towards
that of the haver ene.  In another atlempl, the microorguni=ms were inoculated
in sevin powder located on supplemented =oil extract agar plates.  Thix lechnigue
was ade to reveal if growil eceurred. the nolimited degree of resistanee,

Ax for the ability o wiilize «evin, a buasal Jiquid mediung of e (lowing
comstitution was wsed, N.I0 K12POYL, 0059, KCI, 0.03, Mg SOL. TH20, traces
of FeSOL TH20.NDH chendeals were wsod. 1L03Y, sevin was supphamented as
carbon and nitrogen zource.  Ability of vtilizing sevin was tested for the highly
Tesistant forms only ( B, megaterinm, strains 2 & 9). Natrieut free cells washed
in physivlugical saline solutimn were weed as inovula,  Viable cowus were  the
criteria of growth. Plate ewliure decimal dilution teclnique was  wsal. Test

for kignificanee wa= made by the probable error ditfercuce { PED ) determination

RESULTS
Stimulations of morphelogically  distinet bucterial colonfes :

Pereentages of cirenler hacterial eolonies on Doth supplemented snil extract
and caleium carhunate complete media showed that they represenied in general
the greatest part of the colonies of both treated and undreated soils.  Their values
were more than 507, in most counts. Application of two consecntive sevin dases
showed stimulatory effect« an cirealars in some counts and mhibitory vnes< inothers,

Following the stimulations ol cirenlar bacterial colonies on soil extract ager,
11 wats observeld that sevin dece of 500 wz g soil, resulted i maeximum  stimala.

tion elfeet (abowr 799 of thie whebe viable hacteria) colonies ), three weeks athier
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the ~econd application ( Tuble 1), Thesc cireulurs were nonmucoid, a representa-
tive of which was subeuliured purificd, and identitied. Tt was “uggestive of heing

Bacillus megaterium. T was given the nwioe a strain 11,

An imteresting ebsersation hased on the morplwlogival chacacters ol the
cireular colenies was the mucoid ntire,  Mucoid circular colonies were dviinant
on seil extract counting plates of the treated <ojl whereas ey werne nol o0 on
the control plates.  This happened at the time when the stiulation of the tatnl
viable bacteria and the total cireulurs (Table 1) was vather slight.  This was
reconded 4 wecks alter applying 100 ug ol sevin per gram soil for the fiest tine.
This mucilaginous circular was subiew tured. purilied and indentified as a member
of Pseudomonads ( Prendomenad spes strain 6 ). Psewdomonad straine were thus
called since they produee gus and acid from carholiydraces, ivnce comld not be
related te the genus Pseudomonas. On the wiier hand, they conld noL grow in
nitrogen free liguid medium, henee not related to the genus Azotontonas. They e

or the moment considered as mewlers of Preodomonadales,

Table (1) : Stimulation of civeular hacterial colonies in soil treated with sevin,
Representatives were the nonmucoid B. megaterium, 11 in 500 vy gm dosc and the
muccid Pseudomnonad sp. 0in W00 ug 'gin dose, The medium wsed was supplemenied

soil extract agar,

Bl S Sy == =L, =S Tz s

Dose and time of Total viable Total eirculars
stimulation bacteria 106gm, (%)
control Ireated coulrol treated
500 ug/gm. soil (3 weeks 4.77 3.40 13.0 .3
after 2nd application ).
100uyigm. soil {4 wecks 1.748 2.935 5t.1 02.4

after 1st application ).

Table 2 : Stimulation of circular acid producing calonies ( representative
B. megaterium, strain 9) in soil treated with the insecticide revin (500 ugigu soil),

4 weeks after application,

=
Total viable  Total circulars  Acid producing
hacterial(v o) circulars { 9,)
Medium gim. soil

control Treated Control Treated control Treated

Bunt & Rovira with CaCo3 1.241%  0.035 al.7 43.2 20.3 63.2

Ao e s e o o == —— -

(1))
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Ta%ie 3 Stinndation of tatal mucoid lenticular colonics on supplemented
oil  x'ract agar (reprseutatives, pseudorionad sp., strains 10 & 13) in

reil treated with «evin, 4 days after second application.

Total s1able Total lenticulars
bacterin (%)
Dyse 106 g, soil
Control Treated Control Treated
5 ugfgnu. soil 2,50 3.97 5.30 14.4
500 ug/pm, soil  2.50 3.37 5.30 15.5

Tuble 4 : Stiwwulation of lenticular acid preducing volunies ( representative B
megaferium, <rain 2) in soil treated with sevin (2.5 ugfgm ), few hours

after application,

Total viable  Total lenticulars Lenticular
buacteria acid producers (%)
Media 109 gque -0l
Control  Treated Control  Tircated Contral  Treated
Buni & Rovira 1.06 0.89 3.1 3.4 4.1 66.7

with CaC03

supplemented 1.92
soil extract :

10.5 6.2 — —_

2
=]
(]

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

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

Number of cells

( x106) fml culture
Differcnce PED Significance,

Barteria SR
before incuba- after + weokr x3
tion imcabativn
B. mcgaterium, 2 31.25 134.060 -1-102.8 38.5 (S)
D. megaterium , 9 63.50 105.975 +42.5 76.1  (NS)
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in ke first count of ol snpplied with 500 ug'ain, a negligible difference was
ohiserved hetween pereentages of 1otal circulars un control & treated plates, yet
a partieslar civealar (fading while colenics ) has dominated the treated counting
plates, while 21 was et ah=erved at all encthe control vnes. Although time clapsing
alter preatineat was oy few hours, vet prompt bactericidal action might have
aboli-hed a probable competitive offect, thus allowing space for their dcvelopx;lrut.
Thi= tape of colony las been subculiured, purificd and identified as a member

ol Pscudonwonads  { Psetdmnonad  sp., strain 7).

Thie, jselation  of 1wo stimulated strains of Pseedomonads and ane I3°
megaterinm strain, was the result of fullowing the effect of various doeses of sevin

on cireular hacterial colonics on soil exiract aar,

In an attempt 10 combine phy ~ivlogical and  morphlogical bases of distinction,
cireular acid producing colonies ( eolonics clearing the medinm around them;
also considered a morphological character ) on caleivin carbonate medium were
cotnted and expressed as percentages of total eireular haeterial colonies recorded
on the same plates. At the time when 1o1al viable bacteria (Tuble 2 ) and total
cireulars (Table 2 & Fig. 1) were not greatly aflected, acid producing circular
colonies (Tables 2 & Fig. 1) were evidently stimulated in sevin treated soil 4 weeks
aficr first appliation. A representative of these colonies was isolated, puriiied
and ddenuilinl as B, megateriuny, strain 9.

The thytdou of response of cirewlar acid preducing colunies was in general
different from that of the total cirenlars ( Fig. 1, upper ). Fluctuations were
more drastic in carc of total cireulars than incase of acid producing ones particu-

Ladly in the second application,

With regard to lenticuar colanies (lens shaped from top view), induction
of botl ~timalatory and inlibitory cflcets was observed ( Fig. 1, lower ). Twe
catteular types of eolonics (one type was snaller than the other ) were producing
mucilage ad were dominating lenticadars stimulated on soil extract agar plates
( Tuble 3} in the eounts made 4 davx afler xevin xccond application. These 1wo
iy per wore subcultured, one from i lower dose (5, ugfgm ) andthe other [rom e
Iighest dduse wsed { 300 ugfgm. ). Tie two subcultures, afier beig purificd and

identified, proved to be preudomonads { Preudomenad spp. 10 & 13, rospeetively).

Following acid producing lenticular colonies revealed zome interesting obhserva-
tions, A\t the time when stimulation of total leaticular pereentages war observed
one week after first application, acid producing lenticulars were rather inhibited
inmost cases (e.g. Fig. 1), However, few hones ulter applyig sevin for the first

time. fenticulr acid producers were found 1o dwminate counting platex of most
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of the dose. (e.g. Table 4). At the time when total lenticulars werc suppressed
on both calcium carbonate ard supplecmented soil extract agar media, acid produe-
iny kenticvlars were stimulated ( Table 4 ). Purified subcultures of these stimulated

lenticular »cid producers proved tc be B. megaterium strain 2.

» Lenticular acid producing bacteria ( represcntatives esuggestive of being B.
megatorivm ) were highly stimulated at the doses of 10, 100 & 500 ug/pm soil after
il.> second apyplication ( Fig. 1, lower, right). One strain of these bacteria (B,
nigaterium, 2) proved to he able to utilize sevin as only corbon and nitrogen source
{Table 3 ).

Strain “rariations of sumuleted bacteria :

Preudomenad strains No. 6, 7, 10, & 13 differed wrorphologically on counting
plates.  Peeudomonads 6 & 7 were circular colonies isolated from soil cxtract
plates and calcium carbonate ones respectively. Pscudomonads 10 & 13 were
Jenticulars praducing mucilage, the coloay of the former was - relatively minute
dvminating the soil extract counting plates of 5 ugfgm dose, while that of the
latler was rclatively long and dominaling soil extract plates of 500 ugfgm dosr.
Pseudomonad strains 7 & 13 were relatively short rods (about huif the length
of ztrains 6 & 10). Strain 10 was of relstively thicker rods. Pseudomenad strin
13 grew well in saline brotic wp to 57, NaCl, while the other strains grew well in
ruline broth only up to 3%,  Strain 7 could not utilize lnctose us sole carbon source,
Luder anaerobic conditions strain 6 was the only organism which produced gas
from alkaline nitrate broth, while strain 10 was the only strain which could not
produce gas from alkeline pglucose broth, The ahove mentioned diflcrences are
in vvidenee of morphological, pliysiological, and hiochemical variations of strains
6, 7, 10 & 13.

B. megaterium straiue 2, 9, & 11 diffcred in certain characters. B, megaleriem
strains, 2 & 9 were acid produecrs, the former was Iens shaped while the latter
was circulor. 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
2 lower dose (2.5 uglgm. ).

Degrec of iesistunce of stimulvted bacteria to seivn :

On sevin gradient plates, all the stimulated bacterial sirains showed growth
but differed in the length of the streak.B. megaterium strains 2, 9 & 11 only pgrew
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.

Pecudomonad strains 6,7, 10 & 13 were less resistant than B. nregaterium ones,
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(hilirc of sevin wtifization :

Mighly resistamt forms ( B, megaterinm 2 & 9) were clinsen to test tleir ability
of utilizing sevinc as only earbon and nitregen source.  Definite growth was ob-
seeved visuslly in both strains.Connts showed in strain 2 about 4—5 times -
crease. This increase proved to be signiticant { Table 5).  However, the ebserved

growth al the inerease in ecell counts of strzin 9 proved to be not sigaificant,

DISCUSSION

The wse of the morphological character of the bacterial celonies as criterion
for lollowing the effect of sevin on soil micreorganisms enabled to obecrve certaim
~timulations of bacleria. Although the shape of the colimy may change with the
clunge of the inedium and probably on the same medium because of other factors,
yer if conditions sere wniforne the shape of the siagl well isalated colony would
he almost the same. As carly as 1923, Lohinis and Fred stated that under practieal-
Iy wnilorin conditions the pictures presented by growing colonies arc remarkably
constant, characteristic, and of considerable diagnostic valur, Familiarity with
morpholagical characteristies hecomes very helpful as a gaide for the recognition
of major groups of bueteeia (Pelezar & Reid 1958 ). Tn this investigation, re~
rresentatives of stimulated acid producing hacterial colonies were B. megaterium
strains either eiveular or lenticular in shape. These colonivs were not muecoid
i conepared with the ncoid stimulated eireulars and lenticulars which proved
Lo Pseudomonad strains, in mos1 cosce,  In other words, it might be claimed that
non-acid preducing mucoid circulars or lenticulars on the media used in this mvesti-
gation were most probably members of the pseudomonads whercas acid producing
non-mucoid eicculars or Ienticulars were strains of B. megaterium.  In on investi-
gation on the effect of sulpha compounds on soil microorganisms, using the same
media employed here, representatives of stimulated non mucoid circular and lemt
cular acid producing bacterial colonics and mucoid circulars and lenticulars were.
B. megarerinm & Pseudomonad strains, respectively ( Elwan & Khodair, 1969b )
However, these authors isolated alsn plunose I, megaterium colonies and star-
shaped Pscudomonads among the representatives of the stimulatad bacteria

the ~oil treated with sulpha compounds,

Lushould be stressed that it is not the ain to claiug that a certain nor phological
rharacter on a certain medinm =lwuld he of pacticular speeies, bat it is to claim
that certain single or combined morphologicalidentitics might be a useful 100l
some ma ked eflvets in soil treated with additives,

of revealing
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In point of fact, if totul viable bacteria were found stimutated dne to a certain
treatment, isolation of representatives of such stimulation c[eets, would be con-
fronted with difficultics, Morphologically distinet eslonics on cownting plates —-
if found respending in similar to their totals - - would he helpful in isolating more
correci reprcsenlnti\-‘es’ as compared with random izolation of representatives of
the stimulated total viablc bacteria. Therefore, following up of morphologically
‘distinet colonies is important ; its importancc increascs when the response of these
colonies appears diffcrent from the response of ilicir mnther groups ( hacterial
or fungal totals). B. megaterinum, 2, a lenticnlar acid producer, rcpresented more.
than G6%, of the total lenticulare on the counting plates of CaC03 completc medium
of soil treated with sevin as compared with 44Y%, value of the respective control
At this time, total lenticulars represented about 39,&B89 of the total viable bacteria-
appearing on the counting plates of the treated and the cuntrol soils, respeetively”
Without follewing the balo appearance (indicative nf acid production ) on the
counting plates, B. megaterium, 2 cowld not he isolated, and the conclusion would
have been an inhibition of total Jenticudars and total viable Lacteria. B. mega-
terium, 2 however proved to be able to utilize sevin as only carhon and nitregen
source, which would interpret its stimulation which was masked by excrting some
inhibitory effect on its mother totnl colonics. The finer the morphological character
is the greater becomes its reliability for isolating corrcet representatives of effects

in soils treated with additives.

Not all the isclated respresentatives of the rccorded stimulations were able
1o utilize sevin as cuergy or nitrogen source although all of them were resistant
to this insccticide Therefore, the ability of utilization of sevin as a cause of the
recorded stimulation effects seems wnlikely. Resistance might allow for sclection
of the etimulated strains but if this is the major factor which interprets the re-
corded stimulatory effect, the ‘atter would have continued which was not the ensc
in the present investigation, where HRuctuations occurred. The nature of the
microbial balanec in the soil treated with sevin was not stationary ( Elwan and
Khodair, 1969a ). The ever changing microhiological uctivity in a dynamic mic-
robial balance, might thereforo acenunt for the nature «f the recorded bacterial
stimulations, together with reaistance to and utilizability of scvin,  The microbial
ulilization of various substances added to the <vil has been recorded Ly many
authors (e.g. Evans, 1947 ; Walker, 1954 ; Fernley and Evans, 1958 ; Gottlich
and AMandcl, 1959, Rogofl and Wender, 1959 ; Kaneda arnd Roxburgh, 1959 ;
Rogoff, 1960 ; Macrae ot al, 1962 : Tersalimskii and Skrvabin, 1965; Altam and
Lawlor, 1966 ).

Exudates of certain hacteria stimulated in soil ircated with sulpha eompounds
decreased the development of Azstobucier in soil { Elwan and Khodair, 1969 ¢ )
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which wiglit poinl at 1he importance of 1ex aaicrobial aetivity i a micra'nal

equilibrium o dynamir nature,

Acknowledgement : The authers affer their thanks to Professors 0L Moutesiv &

M.G.A, Hafez for encouragement.

SUMMARY

A garden soil was treated with varions doscs of the insecticide sevin.  Count
of total viable bacteria were made on the agar media of soil extruct supplemented
with sucrose and phosphate, and an Bunt & Rovira { with CaC03) wsing the decinil
dilution technique.  The latter medium was used to count acid producing bactenial
forming halos). Certain stimulutions of bacteria have been quantitatively
revealed on the basis of colonial morpology. Identification of represcntatives
of recorded stimulations showed that nen-mucoid circular orlenticular acid preduc-
ing colonick were suggestive of being B. megaterinnm strains, whereas mucoid eireutar
or lenticular non-acid producing colenivs were snggestive of heing nanbers ol
Pscudomonads. In some cases stimulations on hasis of colonial morplhologs,

were tecoriled at the time of slight inlibitions of total viable bacteria,

The stimulated bacteria were Junad resistant Vo sevin. I3, nwwegaterivm. 2
showed growth in sevin powder lorated on the used supplemented soil extracl
Tt was alse able 1o utilize sevin as only easbon and nitregen soutee as
indicated by the stati=tivally significant inercase of it viable counts afier 1
weeks of ineubation as compared with those before ineubation.

The nature of the recomled stimulations was suggested o he due te one or
more of the fellowing:resistance aud then selection of microbes, aljlization of

sevig, and micrabial activity of selectively stimulated wmicrobes.
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