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Summary

This paper is concerned with the study of the clfect of some soil insecticides. kepon-
{Decachlorooctahydre-{.3. 4-metheno-2 H-cyvelobuta (ed) pentalene-2-oned, endrin (1.2.3. 4. £,
10-hexachloro-6, 7-epoxy-1.4.10,5,6,7, 8,8 a-octahydro 1,4, endo, endo. 5, 8-dimethanonaph-
thalene), dylonate (O-cthyl-S.phenyl-ethyl-phosphenodithicate), and PP 211 (Organophos-
phorus insecticide), on nitrogen transformation in treated soils. These soil insecticides wers
used at the rates of 10, 10. 5. and 5 kg. active ingredient/feddan, respectively. General results
indicated that soil insecticides decreased ammonification of peptone and nitrification of
ammonium sulphate, While nitrite accumulated in the treated soil, the nitrate decreased for
the first 15 days.

Zoil insecticides. especially chlorinated hydrocarbons, affected fungi, Actinomyces. ana
bacteria which are respousible for ammonification, and Nitrobacter which is responsible fvr
changing nitrite to nitrate, but they have no effect on Nitrosomonas which is responsible for
clanring ammonia to nitrite,

Experiments were conducted during 1969 and 1970 in eight different localities
to study the possibility of controlling the cotton leal worm in the U.A.R. by soii
insecticides (Gawaap et al. 1970, 1971). The point is whether their repeated us«
might result in the accumulation of harmful residues in the soil. thus affecting the
soll microorganisms and their activity, or not.

The effect of some soil insecticides on the number of microorzanisms and the
(L0, production was studied by the authors (Lawaap et al. 1970, 1971},

Exo and EvERETT (1958) applied heptachlor, chlordane. methoxyehlor. lindane.
aldrin. toxaphene. dieldrin, TDI. DDT, and BHC to fine sand at the rates of 12.5.
ou. and 10U p.p.m. tabout 25—200) pounds per acre) of active ingredient. Carbos
dinxide inereased by toxaphene, dieldrin, TDIE, and DD'I', while the other materials
had no effect. No significant differences oceurred in the bacterial numbers. There
was a significant decrease in the nitrifteation rate with heptachior, lindane, :na
BHUC. and an increase with toxaphene, TDE, and DY, one month alter appliva-
tion. Jixteen months after application the nitrate production was significantly
decreased by DDT, BHC: the other compounds showed no effect after this period.

BoLLEN et al. 11954) reporcted that stimulative effects of chlorinated hydro-
carbon insecticides. such as DD'E and B, act not only on the growth of micro-
orgunisms, bul also upon the physiological activity, such as ammonificalion anu
nitrification, due to intervention of traces of insecticides in eertain enzyme or other
catalvtic systems involved in cell growth,




terta and fungi or on their ahility to carry out the normal function of organic restdue
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i the soil. The breakdown of plant material was slowed down in soils treated with
aldrin where there were no earthworms. and this may have significance in snme
arable soils.

Gawaap et al. (1970 indicated that kepone, endrin, lindane. dvfonate. wnd

PP 211 at the rates of 100, 10, 10, 3, and 5 kg. active ingredient decreased the number
of microorganisms in the first week after application. followed by a great increase
for about seven davs. After 15 davs, the total number of microorganisms returned
more or less to its normal level. COs production, as indicator of the activity of
microorganismes. followed nearly the same pattern.

Malerials and Methods

Plots of 1/100 feddun at Sakha and El-Gimmeza were treated with kepone. endrin.
dylonate, and PP 211 at rates of 10, 10, 5, and 5 kg. active ingredient/feddan. respectively,
Control replicates were left untreated to estimate nitrification and ammonification rates at
field conditions,

Representative soil samples (\— 15 cm.) were taken from each plot alter 0, 7. 15. 30.
and 60 dayvs ufter application of 1he insccticides. Samples of three replicates of the same
trcaiment were mixed, air-dried, sieved through a 20-mesh sieve, and kept at 10°C,

The nitrification rate of ammonium sulphate of each of the soil samples was determined
according 1o BOLLEN et al. (1954) by placing a 300 gm. portion of the soil sample in a ypdastic
container: ammonium sulphate was added at the rate of 300 p.p.m. nitrogen, which was
dissolved in a quantity of distilled water 1o obtain 700/, of the field capacity of the tested
soil, and incubated for 20 davs at 28°C, The procedure conducted by JacRsox (1962 was
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nearly equal 1o 1the coitrol, T the ease of organophosphiorous compounds (P 211
and dyfonate). nitrification returned 1o its normal level or slighthy more than the
control GO davs after treatment. while with ¢hlorinated hydrocarbons (lindane and
Kepone) nitrilication reached its normal level. or Jess. 60 davs after treatment.
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Effect of soil inseeticides on nitrification rate in El-Gimmeza treated soil,

Effect of soil insceticides on nitrilication rate in Sakha treated soil. (1) = dvionate,
P = PP21. K = kepone, and K = ondrin)

Effect of soil insceticides on NO»-N production in Sakba treated soil.

Effect of soil inseeticides on NOo-N production in Sakha treated soil. (1) = dyvfonate,
P = PP21]. K = kepone. and E = endrin)

Fig. d and 6 indicate that tested insecticides deereased the production of NO,-N
for 715 days. followed by a gradual inerease. The results also indicate that after
tthdays the nitrogen of NUg was mare or equal to nitrogen of NOjy in the control in
the case of organophiosphorous compounds. In the case of chlorinated hvdrocarbon,
the production of NOy-N was lower than in the control.

In all treatments. NO»-N increased greatly than control. especially in the case
ol organophosphorous compounds. for 15 davs. followed by a decrease. until it
reached the level of the control (30 davs after treatment for chlorinated hvdro-
carbons, 45 days for dyfonate. and 60 davs for PP 211).

Soil inseeticides affected the nitrifving bacteria, especially the Nitrobacter.
Therefore, in treated soils ammonia was converted 1o nitrite. and most of the nitrite

accumulated in the soil for about 15 davs. Tested insceticides had no effect on
Nitrosomonas.

Zusammenfassung

Es wurde der Einflluff von Kepon. Endrin. Dyphonat und PP 211 aul die Stickstofi-
umsetzungen im Boden gepriift. Jm allgemeinen setzten dic Bodeninsektizide die Ammonifi-
kation von Pepton und die Nitrifikation von Ammonsulfat herab. Nitrit reicherte sich an,
wiihrend der Nitratgehalt zuriickging,
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Vor allem die chlorierten Kohlenwasserstoffe hecinfluBten Pilze. Aktinomyzeten, Am-
monifikanten and den Nucathildner Nitrobacter, nicht hingegen den Natritbhildner Nitro-
=IO IS,
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