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INTRODUCTION

5~il insects are a serious nrohlean to agriculture.
Until recently they were controlled satisfactory hy cer-
tain orgenochlorine insecticzides. However becouse of the
prohlems of resistance, some alieraztive iasecticides has
haeen developed, vprimarily the orcanophosphorus insect-
icides. Cremiecal eontrol as sueh involved the problem
contamivation of g0il with inaecticidal residnes. The
traislocation of some residues from soils iato the edible
portion of crons hos been reported. Because of the pot-
ential hagzards to humans and wildlife, knowledge of the
fote of insecticides in soil is esgentizl. Accordingly,
giilies of residues of iaczcticides in s0il aand the fac-
tors responsible for the disappearance or percistence of
these residues seem %o be rathrer important in order to keep

ragidues of insecticides in soil at reasonable l-vels,.

Tne present investigation was carried out %o drter-
mine ftre fate of certain insecticides in soil under A4Aif-
farent exrerimental covwditions, i.e, chemical nature, dose,
period, soil tvpe, tenperature. noisture, sterilization,

ghinring o~rgen’ s mather and robilitv.
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PART (I )

REVIEW OF LITERATURE

Jurinak 1957, iadicated that adsorption of EDB by
aaturally oceurring soils is a funetion of the predom-
inant clay mineral present in the soil. ZXaolinite and
illitic soil m2d higher adsorption per unit surface than
montomorillonitic soils, which presenting a porous aggr-

epote whose capillaxry restriot adsorption.

Erheling and Wagner 1965, reported at previous
work in 196%, 1962 +that at 40 to 60% R,H. insects in
direct contaet with toxic residues were more likely o
adsorb & lethal quantity from fine sand or pyrophillite
[ nop-s~rptive ) then from clay loam soil or Olancho
{ highlvy sorptive ).

Stndies conducted bv Harris 1967, on three soil
trpes ! osandy loam, clay ard muck indiecated that insect-
icides Tiocactivity was dependent on soil *tvype.

Jarivak 1957, reported that vapour adsorption of
.i,7-dibrome-3-chloropropare) was limited to external sur-
roes of the elay fraction, whie'. determining the adscrp-

“ion sapacivy of the dry soil.
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Swanson et al. 1954, found that the retenftion cf
Llind~re wag related =0 =ril porosity. This could e oup-
1ein why fine textured =0il. require heavier appiications

nf 38 for effective results than 4o coarse textured soils.

Lichtenstein 1959, reported that insecticides
rece most readily absorbed by earrots from sandy learm and
‘eass from 1 muck soil. lindane was highly phytotoxzic
S g3y loam, less on a Miami silt loam and olmost =on-

toxic 1n ruck soil.

Getzin and Chapman 1959, reported that greater
residues end Jonger periods of insect kill resulted from
s0il dreach aprlications wilh phosdrin, Demeton and phorete
to eands ang sandy soil than from applications to silt .

loam. clay lecam and muck scils.

Litgemage et 2l, 1952, showed thot the decline
97 aldrin, Dieldrir and Heptachlor was almost cgual for
cov Fnver dreanticides o2t swkd 11 months ard the recovery

ranged from 32% to 38% in silt loam.

Mamw =t al., 1960, stated that Trithion (5-C-.

iggradei in loamy soll much faster than several ohlerin
" Yed ineecticides and would offer seasonal control of soil

Sorne cinsact peets withoul leaving residues.,

verdhaas et al, 19€1, reported that the nature
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of the *furcrional group of insecticides appears to piav
. very important role in adsorption. The degree of loss
nf parathion and DDT from cogueous solution to soil was

2ot oa funetion of the wnte» solubility of the two insect-

Alexander 1961, revorted that a rise in itenmper-
ature and the liming of acid soils tended to shorten the

reriod of persistence of herbicides.

Zarlow and Hadaway 1958 b, concluded that temp-
aratnre appearad to have & small effect upon the rate of

diffugior of DDT, while appeared more effect with Dieldrin.

Bailey 2nd White 1964, reported that an increase
in temperaturas would be expected to reduce adsorption and

selability ., while favour the desorption.

Talbert and Fletchal 1965, reported that the ads-
epicon ol Oimazine and Atrazine ( Herbicldes ) was denr-
22sed by raising temperature.

pasgon 1966, stoted that high temperature res:-ited
irn aore vapid decomposition, thus surface appli:d iasect-

toides broke dowr sooner than those tilled into the soil.

Wniteney 1967, indicated that the mois’ potting

014 zontnining 5 p.r.m., Durghan, stored in closed
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polyethvlans haes for 8% orvs at 187C. Joet no Aactivitr,,

duich apreared slightly fagier lost whea agsd aw 507C

S

“sigemege ot Ll. 195%, reported thai soil temp-

zrzfbore mav be a contributing factor in the hreakdown of
algriv, Ui=ldrin and Hepbachlor. High temperature aa-
aitliey wnoelerate the breakdown of the maTerial or it may

sroae g loss throvgh volatilization.

3, Effect ot Soil Moigtuxre

Svanson et =l.

1954,

e adsorphtive power of

Larris 1964, stoted

reported that moisiure red-

501l for ILindane.

that Heptachlor, DDT, Pars-

whic and Diagzinon were more toxie in moist thar in  Arv
seaty wnils dvy muck soil find not inactive the inseetirids

oxten®t, He ilso repo—ted that goil moicture ine-

rersad the initial biologiernl sctivity of several organc-

O - o
Latal e 1o beit =

ivsechicides.

“ariey and Hadaway

19653 a, showed

that an inecrense
‘A relitive aumidity was followed by an increased effeet-
iveness nf L-BHC, DD and Dieldrin deposited or mt 73

m PRRaSY f

iue rates of sorpbior ( initisl and diffusion ) were .lmo

simectlr related tc humidity, decreased ac humidif iner-

saged .
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fhe tonger persistence of Aldrin and Heptachlor
ro1dues in 30ils of low miecrobiclogical activity was
demoustrat=d by Iichtenstein and Schulz 19€%5. Ther ~i:o
report -1 that mder these conditions practically no Aldrin
wag converted into Disldrin. Results showed that Fara-
thion was mast persigtent in the autoclaved soil,in which
pH was scae what lower than that of the other soils.
Therefore the stability and degradation of FParathion in
snil is a fPunetion of soil *tvpes, vhich differ widely in
tTheiy biologics!l aoviviiies.

nlayarsdar 1961, r=ported that ervironmental mod-

ificaticn ruisulhing ir enhanced mierobial develomment
e R, - .

L \! .

3

A . - - - .! . .
and meSacouism.,  He aiso adasd that gsome of the insect-
i~ldes exhihited a very loag persistence, i.e. BRC, and

Chiardsne vhich parsigited for more than 10 years.

rougn 16445, reportsd that naphthalene disappeared
moze rapidlt rom =01l previously treated with ceortain
apecies o hasteria.

il ongtein and Sehuliz 19460, showed “hat Powra-
vhicn wee os? in the loam not by volatilizsticn but by
rrdroly-ie o oreduction 22perding or the microflora. Yeast
me nvinarl.y rasporsible fer its reduction to aminopara-

Li0n hlile nacteria non to 2 facd thie veldueticon.

1950, 06, shewed that the persistance

tr
e
y

RIS AR AR IV
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of Trithicn inereased in s1toclaved or funigated soil.They
2i=0 reporited that partizl destruction of soil micro-
nrmanisms increased the pe:sistence‘of Imidan (H-C~meroapto-
aethy) phthalinide-5-(0,0-dimethyl-phosphorodithioate)in

trhe soil by approximately 50%,

Hzil and Sun 19465, reported that soil miecrobial
=cLivity wac an important factor in the decomposition of
siarin (3-nydroxy-N,N-dimethyl-cis-croton-amid dimethyl
.rnosphate}. Such statement agreed with the results obt-
ained %y Ahmed and Cagide 1958, who reported that micro-
srganisms played an important factor in the breakdown of

drganopresphorius insecticides.

Bollen et al. 1958, reported that microbial act-
ivitr appeared Yo be unimportant in the change of Aldrin
to Dialdrin in soils.

;-

and Hadaway 1958 b, concluded that on

-

Barlow
“ganda v, (~BHC wag almost vniform in its concentration
thriugheour the Hlocks within eight weeks after spraying
ac vieldriv. after 24 weeks. On the other hand, loss of
‘raectioides from glass plates by evaporation was rapid
woa progrecziva.  About 50% was lost after 1 & 4 weeks

ragoeetively, and almost non remained 4 & 52 weeks.

Ligrtengtein et al. 1°62, reported that volati i-

1o apnearad to be the smajor factor in the loss of
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~1ldrin and deptachlor insecticidal residues in Treated

s0ils.

-. Effect of Organic Mattexr
Gotzin and Chapman 1959, reported that the depree

of binding was correlated within organic zonbtert of ths

21
203,

Bailey and White 1964, showed that the biocact-

ivity of both tested herbicides and insecticides were
F ST - [ - Ly

lowest in soilsfhig.he;_in c')rganircrmafter or clay content
hile the bioactivity was highest in the light textursd
soils.

The organic matber has the highest cation 2Xec ange cap-
aecity of all the soil constituents, and acecordingly, a

wigh potential adsorption capacity for both those pest-
~cides which may act as ca’ions as well as those that can

7z 2beorbed Dy physieal adscrption. The presence an” amount
of such “funetional groups as the carboxyl, aminc, aydr-

nxyl and alcoholie hydroxyl would have a great effent sn

“he cation and anion adsorntion of pesticides.

Harris 1964, reported that in moist goils, i
activation of Heptachlor, DIUT, Parathion and Diazinon wvae

proporiional to the organic matter content of the sofl.

Sutnsor =t al. 1954, reported that organis siiter

Central Library - Ain Shams University



- 10 -

might be sxpected to incre-se the retentior of Lindene.

Jurinak 1957, studied the adsorrtion of 1,°
D bromo-2-chloropropan« vspour by scils ana rervorted that
tl.e adsorption capacity of & 4ry organie coil was rel-

atively low when compared with mcist mineral soils.

i ehtenetein 1959, reported that insecticides
are absorbed tc the organic matter of the soil 4o such sn
extent “that in a muck soil wo phvtotoxicity was notice-
able and the breakdowm of Znsecticides was slowed down.
it is also possible that the insecticides are dissolved
“n the orranic matter of a muck soil, and therefore are
Lees aveilanhle Por metabolism or piek up by plants. The
binding of insecticides to the organic matter in soils
1ight explain why most of “he Lindane was found ir cropa
grown Ir 2 sandy loam and leest in erops grown in a muck
coil,

Harrie and Waxren 1964, reported that desorption
of herbicides was more xeady from “entonite than fror org-
gnic soil.

Talbert and Fletenall 1965. coneluded that rhe
adscrption of Simazine and dAtrazine increased by increas-
ing organic matter and cr clay in the soii. Organic mat-

arials © peat, pea’ mass ) were generally much more
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