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Studies on Soil Insecticides

X. Effect of some Soil Insecticides on Soil Microorganisms
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Summary

Ia resmnption of our previons studv on the control of the cotton insects hy the use of
soil jnsecticides, this work is concerned with the side effeet of seil insecticides on the number
of soil microorgunisis snd twir activity, In 1969, five soil inseciivides were chosen for von-
tralling the cotton leaf worny in @ight different regions in the Nile Delra, These soil inseeticides,
kepone, eadrin, lindane, dyvfonate. and PP 211, wore used at the rate of 10, 100 100 5 and 5 kg,
active ingredient/leddan, respectively. In the lirst weck after application. the total namber
of microorgamisms leercased, followed by a great inerease for shout seven dave, Miee L3 days,
the total number of mieroorganisms returnid more or less ta its normal lovel. €O, production.
as an indicator of the activity of mieroorganisms, followed neardy the same pattern,

Soil insecticides. tested herewitl, were sereened hefore by the same authors
against the cotton leal worm in bersim aad cotten plantations, Alsa their persistance
in soil was discussed. The present work is a eontinuation of the previeus studies,
dealing with the possibility of vambating the cotton leaf worm and nther colton
pests by using soil insecticides. \n attempt was made to study the effect of soil
insectivides on the activity of soil microarzanisms.

Severnl workers discussed the effect of soil inseetivides on the soll microorganisms,
Gouen (1Y43) indicated that the application of small amounts of carbon di-sulphide,
to the soil inercased the number of fungl. BoLiEN et al. (1U54) repocted that DD,
when applicd to the soil at a eate of 3 to 200 p.p.ni. was not definitely injurious,
and in some cases was stimulative to heterotrophic bacteria, They added that
chlordane was [ess toxic than BHC, while toxaphene was stimutlating to bacteria
and molds, as shown by plate counts. and appurently was utilized as a varbon
souree,

StMKOVER and SHENEFELT (1951) veported that sands. treated with BHC at «
rite of 1 povind of ganuna isomer or 10 poinds of chlordane per acre. respeetively.
showed no dillereaces a root nodulation in the black locust seedlings, groswn for
8 weeks,

Boriey et al, (1954) foand that feld applieation of BITC at the rate from 5 to
20 1bs. per acre depressed mold counts in spyveral types of soils, Toxaphene. at the
rate of 20 1bs,, signilicnotly inereased wolds and percentage of Penieillinm in peat
soil. Chilordane at rates between 5—20 lbhy. per acre in the same spils showed na
definite toxie elfect. Aldein at a rate of L pounds per aere inhibited awlds, while
dhicldein at the same rate inereased teir nuimbers.

BonLES et al. (1454) also ceported thut, DDT aod BHE, in amoants vonsiderably
exeveiling ponetical lield applivation, hal L

o significant effect on the development
-
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of bacterin and maolds ar oo vertain of heir phivsiological activities which sape
important o soil Tertilite. DD as & Tomigantodelnitely decreased the number of
molds aid Daeteria, ot when simmonia was added with DDT. molas were inereaged
and haeterin were Jess depressed. NMARTIN and PRatr 1455 reported that bacterin
multiply after fumigation or fungicida) treatment, and actinomyeetes ave afleeied
in a manner similar to baeteria, while soil fangi are uznally more rendily killed Iy
soil Tumigants, Exe and Evenerr (1058) used heptachlor. chlordane. methoxy-
chlor: lindane, aldrin, toxaphene, dieldrin, TDE. DIYT. and BUHC applied 1o fine
sand at rates of 12.5, 50 and 100 ppom. (abont 23 =200 poands per aree) of active
ingredient. Microbial data obrained for one month after application of the insec-
ticides indicated that the number of fungi was not sienificantly chanzed comwpared
with that of the check Tor any Insectivide, except dieldrin which emitsed un inerease
in -all above rates. Carbon dioxide was increased biv toxaphene. dieldrin, TDE,
DT, while the other materials had no effect. Alsa no sienificant differences oc-
curred in bacterial numbers.

GUNTBER and Jeppsox (1960) reported that the initial Kill of vertain types
of urganisms may bere-established very quickly nnd reach numbers excecding these
originally present. while others will return more slowly after treatment with soil
insectivides. nematicides, lungicides, and fumigants,

ALEXANDER ({1961 reported that the use of DDT. BHL, chlordane, aldrin,
dieldrin, parathion. or toxapliene as soil inseciicides causes little or no mhibition
1o the soil faun:.

Materials and Methods

Plots of 4 sguare melers at Sakha. El-Gimmera, and ElNalda were treated with
keponet), endrin? ), lindanes;, dyfonated). and PP 2445) gt rates of 10, 10 10, 5. and D kg, aclive
ingredient Teddan. respeetively. Control replicates were left untreated with insceticides at
ench experimental station 1Gawaap et al, 10702 and b). Three samples from. cach replicate
were mixed with equivalent samples from similar replicates. dried o air. and sieved tirough
a 20-mesh sieve. Sumpling oceurred immedintely alter treatment. alter 3.7, 150 81, and 45 days
from treatment, Moisture contenl was detarmined according 1o Jacgsox 1901 Metliods of
Howrey et al. 1454) and Goxax (1964) were used for Lacterial. actinomyectes. amid mold
comits. The activity of microoreanisme in terms of GOy, cluberated in treated and i tntreated
plote. was assessed after the method of NLuzsown (1460

Results and Discussion

Table 1 shows 1he echemicnl and physical propertiss of the tested soils,

At Sakha. the tested insceticides caused reduction in fungi counts during the
__first week alter application. except in the case of PP 211, followed by rise in counts

whivh reached a maximum at 15 days after application in all insecticides, On the
other hand. PP 211 returned to suppress fungi counts more than the other three

t1 Decachlorooctalivdroe- 1,3, 4smetheno-2 H-cvclebatared pentilone-Z-one.

UL 284, 1 J0-hexachlore-G. 7-rpoxv-1,4, 42,5.0. 7. Ba-octabydro 1. 4. endo, endo, b,8-
dimuothamoenaphthaleie,

Ty -12.304.5, 6-hexachloreyeloliexani.

4) Qrethyvi-S-phenyl-etliyvl-phosplienodithioate.

5 Orgonophesphorons insccticide,




292 AAL A Gawaad, M H. Ilammad, and F. IL El-Gayar

Table 1
Analysis of the tested soils Sakha. Ll-Nahda, and El-Gimmeza)

- Soils of
Sakha El-Nahda El-Gimmeza

Type of analysis

1. _Mechani ‘al analysis
Clay 0/, s, 424 32.9
Sile 04 10.5 n2
Sand v 47.1 24.9
Texture clay loam  Calearcous elay  Clay
Chemical analysis
pH
Organic malter
Electrie conduetivity
(M. mohs, em?)
a) Soluble cations
Na+ meq. L.
K+ meq., L.
Car+ meq., L.
Mg++ meq. L.
b) Soluble anions
1l meq,, L,
HCO5 meq./L.

Physical properties

Field capacity

Microbial analysis
Fungi 18861
Bacteria 1508514 de X 2669343
Actinomyeetes 2091957 2 3101674

insecticides. \ctinomycetes and bacteria in Sakha soil were similarly affected by
insecticide application Figure 1). Soil insecticides decreased the number of actino-
mycetes and bacteria for 7 davs, followed by great increase after 13 davs, then
followed by a decrease in number for 45 days, except in the case of PP 211 and
dylonate. [t is worthy of notice that actinomyeetes in the case ol endrin nnd kepone,
and bacteria in all cases. do not return Lo theie normal counts alter 453 days [rom
treatment, COy production showed also a reduction in the activity of the micro-
organisms during the first week alter application, [ollowed by a rise which rveached
a maximum after 15 days. Sixty days alter treatment, COy production was nearly
normal, exeept in the case of endein (Figure 1),

At El-Gimrmeza, the tested insccticides reduced the microbial counts in the
first 3 «avs following treatment with inseeticides. After the Tiest 3 days. fungi and
actinomyveetes were able to recover, and their counls surpassed control counts,
while bacteria were more sensilive and were only-able to return to Uie normal counts
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Fig. 1. Elfect of Soil Insecticides on Soil Microorganisms and COy-Production in Sakha Soil
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alter 45 days from treatment (Figure 2}, In this experiment, dyfonate was relativelv
the most injurious to the soil microorgnnisms, CO» production followed the same
pattern, as evidenced by the mierobial counts, and returned to its normal level
after 45 days from treatment (Figure 2).

At El-Nahda., the
Percentage . tested insecticides affect-
e ed the_* soil microorgan-
: sms in the sdme way
as in the other exper-
imental stations. Ilere
as well, the bacteria
were more sensitive to
sl jnsectieides  than
fungi and aetinonmyeetes

- \Figure 3.,
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Elffect of 3oil Insecticides
on *oil Mieroorganisns in
El-Nahla Soil

i
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It may be coneluded that application of insecticides to the soil causes reduction
in the microbial counts and activity during the first week alter treatment as a result
‘of the toxic effact of the tested insecticides. A great rise in microbial counts, especinlly
i fungi and actinomycetes, oceurred alter 7— 15 days of treatment. because of the
degradation of the insecticides by the soil microorganisms themselves or Ly other
factors. The normal rise of microbial counts 7—153 days alter application of the
insectivides may be attributed to the nutritive value of the degradation products
of the toxivants, to the nutritive: value of dend iicroorganisns. or to the absence
of cumpetitors in the new medium, Lator on, 43 duys after treatment, a stute of
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equilibronm returas, and the micraliial comits and activity become as normal as in
the case of the control replicates. Slight differences in the results hetween difforent
experiments in different locations ave due to vaviation in seil types and eco-systems.

CO; production testes, as a technique for the detection of the activity of soil
microorganisms, proved to be helpful and gave a clear picture of the activity of the
soil microflora.

Generally, although certain of the microbial relutions in 1he soil are disturbed
by extremely ligh wpplication of insecticides, the effect from normal usage is not
great enough 1o cause u marked reduclion in the soil fertiiftx, but in some cases
it may increase the soil fertility.

This fact is very well established ns a result of 1his weork which proved to be
in accordance with the results of lie previously reviewed workers. working with
other insecticides and under different conditions,

Zusammenfassung

In den dargestellten Untersuchungen wurden Nebenwirkungen von Bodeninsektiziden
aul Bedenmikroorganismen und deren Aktivitat ‘gepriift, Finf verschiedene Insckiizide
{Kepon. Endrin, Lindan. Dyphonat und PP 111y wurden in Freilandversuchen in verschie-
denen Mengen (sktive Substanz) angewendet, Die Gesamtkeimzahl Bakterien, Aktinomy-
zeten und Pilze) ging in derersten Woche nach der Anwend ung zuréci stieg in den folgenden
7 Tagen stark an und erreiclne nach 15 Tagen wieder den Ausganzawert. Die CQpProduk-
tion yverhielt sich ilinlich.
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