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INTRODUCTION

The ivereasing use of the insecticides to control pests directed the aticntion
of many investigators lownrds clucidating their ¢flcets on various aspects of Jife
in the svil. Iuvestigations earried out on the effoct of insceticides on soil microor-
gauisms deall for the meost part with chlorinated hydrocarbons ( e.g. Wilson and
Chowlri, 1946 ; Smith and Weazel, 1948 ; Fleteher and Bollen, 1951 ; Jonson
and Faliweus, 1960 ; Homed, 1965 ; Ishizawa and Matsuguchi, 1966 ; Altman
und Lawlor, 1966 ; EI- Mokadem, 1963 ) Few investigations werc mnade on
the carbamate inseeticides { Bl - Hoseiny 1964 ; Taha e al, 1966). Thercfore,
it was desirable to investigate the effect of sevin { N - methyl - 1- naphthyl car-
bamate } on the soil microorgunisms using a wide range of doses, applied for two
consceutive tines, under controlled conditions, along a relatively. long time {about
4 months ). The ain was to reveal the duration of the cffects on the microbial
groups which might be reflected on  the soil liological potency This paper
fepresenls a parl of investigations on the effeet of chemicals and drugs on the
soil micreorgenisms aiming at revealing some micrubial stimulations which might
exert elieets in the soil us regards its Ppotentiality of harbouring pathogens or its
biotic vigorr as munifested Ly the development of higher plonts or benificial
microbes.

MATERIAL AXD METHODS

Experimentad soil : This wis n ganlen soil receiving annual supply of evmpost

H was vallected from (e horizon of 2-5 jn depth, air dried, sieved in a 2 jumn

sieve and stored in wide mouth dark bottles,
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_ Seean tpplieation : siner condinsation of sevin may lake place in the soil,
the effeet ol various doses was allempted, Doses of 0.3, 2.5, 5, 10, 50, 100, and
500 v.g/gm. s6il were applied.  dny dose of these may be represented in the soil
af onc time or amether.

For applying the insecticide, 100 gur. of the experimental soil were taken
in a weighed sterile conical flask of 250 ml. capacity. The required weight of
sevin powiler was added to soil and stirred to lomogenize wsing a sterile
spatnla. In applying lower doses, 1 gin. of sevin was diluted several times by
known weight of experimental soil aud calcdated weight was added to soil ns
required. Second applicativn of sevin wa- made after 6 wecks from the stert.

-

Counting of wtal viable buecterin, vigble Dacterial spores. and actinomyceies :
Soil extract agar { pIL 7) supplomented with 0.125%,, sncrase and 0.025 %, K11, 'O,
was wsed for counts. Decimal plate cultore teclmigne wos followed. Inocala
for spore counts were heated at 90 € for 10 mins. in § wl. aliquots of the suitable

dilutions,  All counts were caleulated per 1 gni soil.

Counting of :Azotobacter : The teclmique of Elwan and El Sayed, 1964, has
been used in which o load of a standardized sterile spatala { 16 mg. of the present
soil ] was sprayed on a mitrogen -free agar plate.

Counting of acid producig bacteria : 900 nd.  of Bumt and Revira (1955)
medium as devised by Louw and Webley [1939) were mixed before. sterilization,
with 100 ml of L3%, (w/v) of CaCO2in 05 ", { w3 ) gmn arabic. Bacterial
colontes producing lLales v plates wer t:oun‘:'dcrt:d ws aeid - producing,

Counting of fungi : The woil plate cullure leehnique using Czapek < yrast
extract agar ( Warcup, 1950 5 was followed using a load of the above mentioned
standordized spatula {rewms aseptically air dried soil sample.  Idemtifieation of
fungi was made wing the hey= of Giluan (1962 ).

Incubation : All counting plutes were ineubaled at 29-31 €, Time suitable
forineubation was found to be 3 days for Asotobucter, 3 days f[or total vinble bacteria

and acid preducers, 6 days for fungi and 7 days for viable spores,

Expression of resnlts @ The vhythm of ellect  of Yarions doses is indicate

by plotting treated: control rativs in graph~

RESLLTS
Total vialble bacterin : Application of the inseeticide sevin did not apparently
goem to exert great effect on the voval viable hacteria, In some cascs slight sti-
mulatory, in others slight inhibitery ellects were recorded { Fig. 1),  For instance,
in the fizst treatment, total viable bacteria seemed tole stimulated one week and
after [rom start at the doze o £100, ug!mn seil. This sthnulatory response was
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nearly the highest one reeurded. However, on opplying sevin for a second e,
the ohserved stimulation rapidly dirappeared in2day <, and a ctimuladjone Gllowed
along 3 weeks wherealter a relatively ~light inlibition took plice for xcme weeks
peore ((Fig, 1), The common stimulatury feature which cosercd (he fipst appliva
tiva perisl was pet repeated again. However, it van be said (hat the seeod
application of sovin depleted wotal yiabl bacteria alter (wo dav -, irrespeetive
to the dose applied,

Iiable bacterial spores: Willl the exceplion of few determinations. the comaton

featare was e favouring of sporulation irrespective 1o the doxe level Fig. 1y
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Fig. 1| — Responses of the total viable bacteria (dois) and the viable hacterial spores

(circles), to the application of sevin to the soil.

Actinomycetes : Fluctuations ( Fig.2) could be ob=erved iy the reconls uf
any desc after both first and second applications. However, these Muetuitjons

wero relatively more drastic at Iigher doses than at lower ones,

Acid producing bacteria : [n mast cases, acid producers were higher in treatnient
values than in centrl emes, directly after application {Fig. 3). The ellect alter
2weeks of the first application was not similar 16 that of the sceond applieation,
It might he said in gencral that there was a tendeney tewards stimulation efiect
some weeks after the secoud application in most of the doses. Howgver, fluctua-
tions vecwrred in every dose, \ decreasing temdeney wus observed, § weeks and

after i the second application (10 weeks from stan, Vig, 3). This continued
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Fig. 2 — Responses of actinomycetes to the application of sevin to the soil.
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Fig. 3 — Responses of the total acid producing bacetria, to the application of sevin
to the soil.

for about 5 weeks at the doses of 50 ugfgm, 100 ugfgm, and 500 ug/gm with the
exception of one count at the dose of 100 ugjgm.

Azotobacter : Azotobacter was seriously affecred ot higher doses of sevin,
This becomes more cvident at the dosc of 500 ugfgm when treated :control xatio
decreased markedly below unity as compared with lower doses. The depressive
effect exerted on Atotobacter at such doso lasted for 18 weeks covering the 2 con
secutive applications with the exception of onc count only ( Tig, 4).

Fungi : A common feature of the total numbers of fun:i was the increase of
the depression cffect with the inercase of the dose {Fig. 5)along about 12 werke
from the start.

Aspergillus viger ropresnted the major exitenee among the fungal species
on counting plates being about 5095 of the total fungi. Aspergilli, in general
were the most dominant species. A, niger, however, responded to sevin application
in a manner different from that of the total fungi It was not depressed at higher
doses ns at lower onmes (Fig. 5 ).

4. flavus : (control distribution frequency of 3 -179% of the total fungi)

was highly stimulatedin all doses of sevin ( Fig. 3) ; sometimes, no single depreszive
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effect was recorded (doses of 2.5 and 3 wg'gin). A waximnum treated : control
Value ol about 10was recordel at the dose of 10 wr'gmt soil. An evident ohservation

was Lhat maxinal stinudution elfect of this fungus oecurred 1 week aftr 1he first

and 2 wecks afier the second applications,

A terrens (vonteol distribation frequency of 2.5 - 149, of the ttal fungi)

was similar (o total [ungi in response (0 sevin application,
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Fig. 4 — Responses of Azotobacter to the application ol sevin to the soil

A, svdowi and A, niduluns ( of moderate frequencies in contrel soil) were
more ¢ ¢ less similar to A, tarrews in their responses 1o sevin ; botht the higher doses

ansl application for a second tine, tended to depress them.

Penicillii, Fusaria, Helminthosporium sp. and other fungi were all of low fre-
quency and were not of regular appearance on control plates at the same dilution
level. However, they were Rot recorded on coneentratin more tho 3 ugjpm

with few exceptioms,

DISCUSSION
The observed stimdations which followed jin manv eases imhibitory cfleers
might indicate an altempt of some groups of bacteria to fourish when inhibitory
uetion was exerted on ather groups.  This may iMteepret the common fluctuations
undd varishility of effeet on various group= or speeies of Microorganisms, The
soid = even  under  controlled conditions - i never a staitionary system. Living
entities in the sail are dvnamically cquilibriated, Characteristies of the biady-

namics ol 4 soil will specify the biatic puteney of this soil. 11 i+ diffienlt 10 specify
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Fig. 5 — Responses of the total fung! upper and 2 of their dominant species juwer

( Aspergillus niger indicated by dots and A, Mavus by circles } to the application of sevin te
the soil.
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the nuture of e evelving group in the dynumic interaction of microbes i the
soil. T A guick 100l is requited io follow various stimulatory or inhibitory cffecty
on baeterin,  Morphologically diztinct bacterial eolonies developing on counting
plates are febt TWelpful in thix respect. This will De the subject of ansther investi-

galion.

Alhnap) resuli= have shown that responses of microbes were for the most
part Nuctuating, there were some cfleets that extended for long time such as the

inhibition ol vhe 10tal  myeoflora,

The differences in responses 1o application of sevin between lotal Aelerminat
ions and theic species (such as fungi} or group eomponents { such as baeteria)
are against fixing the ories elaimig  (hot fluctuations in numbers  of mirroorgaisms
are due to the activity of only one group (protozoa) of these microorganizms
( Russel and Hatchinsun, 1913 protoxoan theary of miceobial eguilibrium in soil,
as quoted by Thitmann, 1967 ). Scveral groups or species are respousible for the
observed fuctuntions. Muny authors lave reported that argan ic pesticides may
influence the aetivities of =oi®l microbes by sexvmg ax carbon amd encrpy sdurcese
for the selective growth and multiplication of specific ergonizms (e.g. Zo Bell
1946 ; Walker and Newman, 1936 : Eno & Everert, 1958 ; Martin & Pratt, 1958 ;
Martin, 1963 ; \ltman wnd lLawlor, 1966 ).

Comparing the cfieets of sevin on total viable baeteria with  those of certain
other insecticides, some difierences are obtained. Total viahle bacteria wert
very littde if at all affeeted by sldrin or benzene hexachloride { Wilkkon & Choudri
1948 ; Jouson & Falireus, 1960 ) and were stimulated by chlorinated camphene,
pentachiorophenol and lindane { Smith and Wenzel, 1948 ;  Ishinzawn  and
Matsuguehi, 1966 : El - Mokademn 1968). However the effect of sevin was mor®
or less similar to the effeet of dieldrin ( Ll - Mokadem, 1968 ) who observed on
early stinmalztion followed by an inhibition and then a marked inerease in some
cases. [n the pretreated soil, marked inhibition was noticed which was more
pronounced in Ligher dose.  El-loseiny, 1964 observed slight deleterious effects
of sevin carly in the experimental period of a eexlain duse (2.5 Ky feddan ). He
observed Nigler counts later in the experimental period.  This was claimed to
he duc to the growth ¢f the mutant s and adapled o1ganism= on the dead wicrobial
protein of the susceptible orpanizms. Results of the present investigation sre
nat in porallel with the previous amthor’s claim.  If the =timulution observed
was due to the Rourishing of adapted crganisms the second application of the in-
sccticide at the same dose wewld have incroased this stimulatory  efleet which
wias not the ense in many eases.  Two days after seconid applieation., the total

viable hacterin were depleted irvespective to the dose applied. It must be
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mentioned that the durntion of the experiment in the previens mvestuation was
only 60 days at n maximum dose of 2.5 Kgefeddan { 2.5 uy gm =oil, considering
4000 m? with 20 an depth as 1000 tons ) whereas the present investigation wax
on 7 doscs covering a range of 0.5—500 ug/gm. Variability of tempervature and
water content, and pollution [rom the air microflora were eleminated, 1t seems
more likely that the activity of the erafring microbe: through exnding cerlain,

stimulators or inhibitors, was ihe aetor resper sible for the ob-erved cleets.

Favouring of baeteriul sporulation was zimilar to the effeet of lindone { EL
Mokadem, 1968}, und not similar to the results of El - hoseiny, 1961 who found
that spure counts showed marked reduction later after application of sevin amd
other insecticides. Sporulation increase might be refllected on the general activity
of Daecteria in the soil, Hawever, activily growing vegetative bacterial cells
represent more than 909, of the total bacteria in nearly all the dosex.  This might
show that the geoeral viuhility of Lacterin in the soil was not <eriowsly injured

by cevin application, olthough sporulation was generaly induced,

The observed fluctnating response of actinomycetes wag different fron the
response to inescticides such as benzene hexachloride ( Harnke, 19538), endrin
( Hamed, 1965 ) where nu effeet was vhserved, or lindane { El- Mokadem, 1968)
where stimutation eccowrred, Fl-hoseiny, (1961) abserved ne deleterious effect

of sevin on  actinemycetes,

Results showed indication of an indirect effcet on acid praducing bacteria
Toth depressive and stimulative regpouses were recorded, with no parallelism with
cither the total bacteria or any of the other groups, irrespective 1o dose applicatiow
Any one of suchresponses may last for o time aslong a= several weeks ; this aceurred
at the dose levels of 50 and 500 ug/pm soil where o decrrasing tendency lasted

" for 5 wecks. This might exert hmportant eficets on soil biological puotency.

The depressive effece on Adxotobacter few days alter second application might
show a direct cTect. However, indirect cflcet in an ever chaging system eould
not be excluded. In evidence of this was the occasional recorded tendencies of
stimulating Azotobacter. The depression of dzotobacter for a relatively long time
at the dose of 500 ug, might notify the significance of controlling dose applicution
of this insecticide. Inhibition of Azetobacier in coil was similarly obzerved ju soil
treated with DDT (Callao and Montoya, 1956) and endrin { Hamed, 1963 ).
El- hozeiny, 1961 observed inhibition of Azotobacter by “sevin” at the does of

12 and double field application,

Results showed that the depression effect vu the tutal fungi seemed o be

direct, since it was ebserved in all doses after oue week of hoth first and zecond
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applications, The observed dominance of azpergilli might help in the decomposi-
tion processes of the organic matter complexes rendoring them aceesaible fur

utilization by both microorganisms and higher plunts

The obsorved response of A. flavus fuvours ths ureessity of investigating
physiological groups { individual spesies if possible ) of microbes rathee than their
totalx, if the action of 2 substance is required Lo he determined ; the percentages
of such groups or individua! spceies in the total population have to be the criteria
used for comparizon ( Elwan and Diah, 1969). Responze of totals might mask

an opposite response of their species or gronp eompinents,  This was evilent

in A, flavus response.

It eon be conelued that although a depressive efleet of total fimgi was reconled
yet o stimulatory effect of some speeies enmponents was observed.  The contribu,
tion of the stimalnted fungal species to the physical and biolagical charoeteristic-
of the soil, needs cvaluation with special reference to the relation of their activity
oud sporulation levels to the soil biological potenev.

The responsc of total fuugi to sevin was dissimilar to their response to other
insecticifles such as chlordance which inereased the numbers of fungi (Smith and
Wenzel, 1948).
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SUMMARY

Two consccutive applications of various doses { 0.5, 2.5, 5, 10, 50, 100, 500
ugfgm 8¢il) of the insecticide sevin ( N - methyl-1-naphthyl carbamate) did
not exert great effect on the total viable hacteria, as detennined by the decimal
dilution plate culture technique on supplemented spil extract. In some cascs,
slight stimulatory and in others slight inhibitory effects werc recorded The
consequentinl inhibition and stimulation for several times at various doscsrevealed
a dynamic (and not static) mirohial response, indicating an ever changing

wicrobial balance and not a staticnary one, in respense to application.

Sevan appheation favoured bacterial sporulation, greatly ot slightly, irrespec-
tive of the dose level. Fluctuetions were observed in the tecords of counting
uetinomwycetes as deleymined by the decimal dilution plate culture teehmique
ou supplemented soil extruet.  The same was observed witl regard to the response
of ncid producing bacteria. Asotofacier os detrmined by the standardized spatuln
spray technique { air dry 16 10g of the present soil sprayed on N - free agar pluic)
was seripusly afferted at higher do:es, The lasting of this ffect for 4 months*
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is suggestive of being direct. However, (uetuations al lower doses of second
application, suggest an jpdirect effect through the action of nricrubes dominating

al certain intervals alang the experten.

Tual fungi-a:s dejermined by a devised «oil plgie ecimique on Cagpee’s
veast extract were  lepressed, Uie depression ineteased witle the do=e jnerease.
Aspergilius niger (1he most deminunt ~pecies ) respended 10 sevin applicatien in
different from the response of the total fongi.  This indicated tlal the response
of ( totals ) might mask an opposite response el their species or group conponents,

In evidence of this, was the stimulation of A, flacas at the time olinhibition of

total fungi Evalnation is reguired, of the impurtanes of stimulated wmicrabes

in so1l Diclogical potency.
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