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foeilb o b mippled o vineta it mvuilatle aopiente
=5 In i~itors for Yiolosical zrstems, pest cides ey evert
slmaltanioisly  a deleterions effect pon the savrophvtie
soil pop:lation. DNumerous groups of microoranisms, on
thee other hand, can after a lag period, adapt themselves
to ‘lecompose these toxie chemicals. Several strains of
hacteria, veast, and alsae were isolated which ecan BTOwW on
different pesticides with the formation of various metah-
olites. ilost insecticides, subiect to mierobial attack,
are nltimately degraded to inactive produets like DDT and
Toxaphene; converted to tovic rrodacts with creater per-
sistence than the pareat compoinds like 4ldrin and Dieldrin
or decomposed to vield numereoasz metabolites, manv of which

axe

U]

yrergistic among themselves and with pareat compounds

like Dimethoate and Phorste ( Whitnev, 1967 )

e ain oaf this etady wae to investizate 6 metar-
»lism of some pesticides, erxtensively usged in Egvpt, W
s0il micrcorsanisms, & great deal of work has bheen devoted
to the isolation and identification of several Tacterial
strains that can degrade the used pesticides. The studv
was also foecused on the metabolic hyprodiets of these
peaticides released hv the active isolates in both pure

culture avnd anil



REVIEW, 0F LITBRATURE

1. Insecticidal Effects of Toxicants -

Dimethoate *

A1] the introduced formulations of Dimethoate were
applied to soil by several investigators to combat num-
erous insects. Besides their foliage spraying, Dimethoate
emilsions were used as soil drench, sprayed to the ground,
applied parallel to the seed furrow, or seed pieces dip-
ping to control : potato tuberworm, two-spotted spider mite,

Lyeus hesperng, potato aphids, green peach aphid, alfalfa

seed chaleid, Bactra verutana ( stem borer ), thrips, and

+no Hemlock fiorinia scale ( Bacon, 1960; Wilcox and
Howland, 1960; Xoehler, 1963; Pond, 1963; Shorey, 19633
Bacon et al., 1964; Jefferson and Humphery, 1864; Jdefferson

et al., 1964 and John et al., 1964 ).

Dimethoate granuless were used as side-dressing, seed
bed treatment, usual mixing with the soil surface, and
apnlied parallel to the seed furrow. Shread ( 1960 ) ,
Toush et al. ( 1963 ), Tappan ( 19€3 ) and Jefferson et
21. ( 1964 ) applied Dimethoate granules to the s0il eur-
face by usual mixing against scale jngects, leaf miners,
lace bugs, southern corn rootwarm on peanuts, green peach

aphid, and thrips. Wilcox and Howland ( 1960 ) applied



s B s DENE =R cHNIE IR /A VTN A AP R B S S A {
sere.  belie o 1907 3 oanolied 1hiocron emaisions to oroan
toan plants.  He provide?d evidence of translocation  of

ricoron throuesy e vascular svstems by toth hicassay

and chemical analysis tests.

Thiocron emilsionswere found by many investigators

to combat the potato leafhopper, Tetranychus cipnabarinus

and alfalfa weevil ( Wressell and Driscoll, 1964;El-defrawi

et 2l., 1965 and Armbrust and Gyrisco, 1966 ).

Delnay :
Several investigators stated that Delnav effect-
ively suppressed rust mite in citrus trees, potato leaf
hopper on alfalfa, brown cotton leaf warm, Tetranvchus

orlanticus, Alabama ergillacae, Metateranvehus citri

Vastes fockeui, Tetranychus telarius, Epilachna varivestis

and Tetranvehus cinnabarinugs. ( Leiderman, 1950; Curtis

and Cleveland, 1955: Lloyd and Martin, 1956: Hohertson and
Ayant, 1956: hAnthan, 1957; Jeppson et al., 1957: Adkisson,
1058: Attiah, 1958; Brett and Bruboher, 1958; and El-
Defrawi et al., 1965; with respect to the previous

pests ). Milla ( 1960 ) used Delnav emnlsions =as soil

treatment agsainst the Bve Gnat, Hippelates collusor.
Bartlett { 1863 ) stated that Delnav as a 25« wettable
powder formilation was highly toxic to 5 species of par-

asitic hvmenopterans and 3 species of predatorv coccinellids,




cnrris und dazareg L 300 D evaluated soae cand-
idate moteriais ag poteotisdl =0il insccticides. Phey
found frat T 21749 0 Teadic ) ois an exeellent w0il insect-
icide. Thev atated that several materials, including
sowe of the most coamonly used scil insecticides showed
good activity in moist mincral s0il but were strongly in-

activated in hoth dry mineral soil and moist muck soil.

Although Temic is & new compound in the field of
application, extensive investigations were nmade concerning
its toxicity. Many investigators applied Temic to soil
directly, in the furrow at planting time or in the fert-
ilizer band, and gave almost complete control of hirch
leaf miner { for 2 yvears J, holly leaf miner, 4Andromeda
lace bug, cotton thrips and aphid, serpentine leaf miner,
potato psvllid, green peach aphid, tobacco thrips, caged
boll weevils, two spotted snider mite and tarnighed plant
bug ( datson, 1965: davis -t al., 19¢6; Gerhardt, 19C6-

i - ~ ¢ [l . T \
cerimmer, 1776 and Shread, 1966 ).

paranowski { 1966 ) added Temic +to the mabrient
solution of hvdroponically grown roses. Lenmie provided
control of mites withont phvtotoxicity. However, Boling
and Hacskaylo ( 1966 ) observed slisht or no marginal bur-

1ing on cotton seedlings treated with 107 gramlated Temic



surited ©oat Lo pron b Lemic soce early oo

acontrol of powdery uildew i1 new apple foliace wi reas

doges more thun 200 ppm were phyvtotoxic.

IL, Degradation of Festicides in Soil :

Unlike some of their inorganic predecessors,organic
pesticides are decomposed by hiological and physicochem-
ical processes which influence the amount that will be

fo%nd in the environment { Mitchell, 1967 ). Generally,
-

(RS VIR Wy
their are two contradicting groups of investigators con-
cerning whether the degradation of pesticides in s=o0il is
a biological process or due to the phvsico-c¢hizanical pro-

perties of soil.

The first group of investigators shiorized that
the bagic factor involved in the interaction hetween
iasecticides and mincral soll ig the physical phrnomenon
of adsorption. EHarris ( 19564 ) stated that the toxicity
of the insecticide, %o an extent, is inversely propor-
tional to twe degre~ to which the insecricide is adsorted

S e meail

.

The prenomenon of ivsecticide sorption by soil was
first recognized by Hadawav and Barlow ( 1951 Jand Downs

et w1, 0 1951 ) who estarlished that solid particles of




Lswe s L rnmt o whe Gone o7 dngectioioe activity on omud
surfaces cermars by a phvcical mechaniem: «laorokion, 11
is gencral for insecticides exawmined, =nd iz not restric-
ted to those of one particular croup with similar chemical

properties.

In other studies it has bheen established that the
degree of insecticide adsorption is reduced under cond-
itions of high relative humiditv ( Wade, 1955; Baralow
and Hadaway, 1956 b; and Gerolt, 1971 ). Baralow and
Hadaway ( 1956 » )} theorized that their results could be
explained on the hagis of competrtion hetween the water and
the insecticides. The toxicity of an insecticide in moist
soll will he dependent on both the affinity of the soil
particles for that specific insecticide and to the ability
of the insecticide to compete with water molecules for the
active sites on the soil particles. Bohn (1964) gstudied
the decomposition of Dimethoate following its application
to a cultivated sardy loam scil at the rate of 1 1h.getual
Jacre of an B formulation. Half of the inseccticide in the
upper 3 inches of scil disavpeared in 4 days in drought
conditions and 2.5 dayvs afier moderate rainfall, On the
other Yand, Bacon et al ( 1964 ) stated trat Dimethoate

was effective when applied Lo wet soil vhile it was not
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U b doqt Diacingn wae jese hovio in lpe owntl L0 rel-
. - - N - . i —~ . t s AY *

ative mumiditv  than ir» wet =soil @ 124 D.0. 1 in the

order of 134.t times. e sugrested trnat the el Tect  of

801l moisture on toxiecity srhould be taken into congider-

ation wren outlining control recommendations.

The soil type, percentage of organic matter, pi
and other properties of soil have profound influence.
on the rate of pesticidez degradation in the =o0il as has
been gtated by several authors. Getzin and Chapman(1960)
devtermined the persistence and the degree of binding of
Priorate in three soils and quartz sand. Fhorate was los™
rapidly from quartz sand than the three soils. Zaki and
Reynolds ( 1961 ) reported more rapid toxicant uphtake by
plants from sandy soils than from clav soils. They also
reported more rapid loss through leachivg in sandy soil.
Leigh ( 1963 ) stated that gsidedressing application of
Dinethoate controlled spider mites iv some locations but

failed in the others. Thias failure appeared to relate to

soil type.

Beran and Guth ( 1966 ) found that persistsice of
Parathion increased in soils having a high pll as well as
a low silt and clay content. Tarathion also showed less

persistence in soils vigh in humus content, Getzin and
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DMarzinor and Jinophos i fonr solls ander paroratory con-

IV R
0% _Diazinon

'jl‘ﬂfw

Aitions at 26870, Tre dicappearance rate of
wig similar in the 4 soils while the persist ice of
Zinophos varied considerably in the 4 soils. The time
required for 50% logs in an organic, sandy loam, silt loam,
and clay loam soils was approximately, 10, &, 4 ard 1.5
weeks respectively, Harris { 1966 ) stated that, in moist
s0ils, the biocactivity of the insecticides was dependent
on the organic content of the soil. Heptachlor wos less
sotive by a factor of 204, Diazinon by 283, Nemacide bv

546, DDT by 965 and Parathion by 1137 in mick soil than in

quartz sand. Bryce { 1967 ) found that the adsorption of
Disulfoton hvy 17 types of so0il was closely related tTo the

amount of organic matter in the soil.

The second group of investigators stated that almost
couplete inactivation of the insecticides occurs in soils
containing active microhial population. The ingecticides
persist for longer periods in soils of low rumber of micrn-
orcanisms or of low microbial activitvy. Neumann ( 1959 )
atated that Parathion was rapidly decomposed by hacteria
in soil and stimalated the increase of various physiolog-
jeal groups. Lichtenstein and Schulz ( 1960 ) stated that
Aldrin and Heptachlor were epoxidized by microorganisms to

form tovic proiucts with greater persistence than the parens
T 4 T



At Lvitiion doero- acs miscarfieantly ool 0ogen
wig autocliaved op fmics ool ity vapan. iI'e loager per-
utence v osaer andl apcor atly reanltedl fron oo onertial
dectruction of the =s0il micrrorranisms. Bl-roseinv(1964)
found trat the rate of decoaposition of LDT, Toxaphene,
Sevin, Di-syston and Meta-iso-systox in nonsterile soil
wag apparently higher than in sterile soil. Liehtenstein
and Schulz ( 1964 ) reported that the degradation of
Parathion was either by hydrolysis or by reduction to its
amino form depending on pomlation of soil microorsanisms,
Dewev and Parker ( 1965 ) and Farker and Dewey { 1965 )
stated trat Dimethoate and FPhorate when appli~d to soil
are attacked by microorzanisms and yvield numerons metab-
olites, manv of which are synergistic among thems:lves
snd with parent material. Hall and Sun { 1965 ) stated
thet Bidrin was guickly detoxified in soil. dowever,con-
siderable stahilization of Bidrin in soil was ohserved
when treated with 500 ppm of several fungicides and anti-
Wiotics. Detoxication of Bidrin was also greatly reduced
in sterilized or air dry soil. Tasuno et nl. ( 1966 )
gtndied the inactivation of Ffenitrothion, Parathion, and
Methvl paratrion by bacteria in pollnuted water. They found
that the inactivation wes zssociated with the presence of

living macterial cells, since no sisns of the decomposition



