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INTRODUCTICN

During the last decade a new group of agricultural
insecticides, the synthetic pyrethroid, has emerged as a
complement to the organochlorine, orgenophosphate and car-

‘bamate pesticides. Pyrethroids proved severel distinguishing
characteristics among other insecticide groups, i.e. long
residual activity, hich ef7iciency toc insects, broad spect-
rum of insecticidel activity, comperativeiy low arglication

rztes reguired for insszt Iorntrol, . . . etc. Synthetic

i

pyretnroids are recomrendel in Egypt as dual purgose agents

for controiling botn the cotton leafworm, Soodopiera littorz-

T -

lis (Boisd.) and tne tollwzocrms, Pectinophors gossypieila

.

{Sgund)ard Earias insulara {Boisd.) infesting coiton plarnts

since 1876 - 1877 seazson,
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Scybean 1 t important legumincus craop
211 over the world. Soybeean seeds have a hign nutritional
value representing & very izmportant source of focd for humars
and arnimals. Lomrercial soybean preoduction irn Egypt began ir

the early 1870's and the cultivated area has increased remar-
kabiy year after vear. The area concerned rezched 145.CCC
feddans (4200 mz} in 1882. 7o achieve nationzl food security
progremme of Egypt, the current S-year plan is to increase
soybean cultivated area up to 250,000 feddarns in 1887 (Hessar

et al., (19

—_— s

[w.0]
N
—

The cotton leafworm S. littoralis (Boisd.) and the spider
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mite Tetranychus atiarnticus {Fc G.) are the most important

(g

pests attacking soybear plants and significantly affectin

-

productivity in Egypt. Although the chemicel cortrol regre-

—h
tn

sents the main approach for this goal, yet tne crop and it
products are exposed to contamination by the lcrg persisting

residues of sprayed insecticides.

V.t

an TrESEnRT STuLIy WES 8lWel IO Tryestt gz

(131

Accocrding

synthetic pyretnrcids fcypermethrin, del-

[$2]

sersistence of sor

tamethrin and fenvalerste) on sgraye

ih
i~

ot

B

field conditions. The bio-rezidual activity agairst I-
instar larvze of the cotton leafworT wos aisc studiec.
over, the residues of used pyrethroids ir mature soycezn szeds
and extracted cil were determined. The cornzizninziion rate o7

soil cultivated by sprayed plants was alsc creked.

™
m
0
ct
(13
(AN

The degradation pattern of used pyret-roids as

(37

by the exposure to different temperatures, LV-1igh® 21d s.n-
light was studied in the lzboratory. Such experimentis were
done with technical as well as formulated products. ~1s0 ine
downward movement of tested pyrethroids in three types of
Egvpiian soil i.e..clay, sarndy loam and loamy sand uncer
leaching conditions was considered. liorecver the adsorption
behaviour of tested pyrethroids orn the sci’s was investigzted.

Finally, the effect of used syntnetic pyretrnroids on some mic-

roflora species inhibiting soil was estimated.
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I- Persistence and residual activity of pyrethroids on

different plants:

Chkawa et al., (1977) found that when (+)-trans and
(+)-cis permethrin were applied to the leaf surface of bean
nlants they were readily metabolized. The half-iife was about
7 days and 9 days, respectively fcr trans and cis permetnrin.
Both permethrin isomers and their metabclites nardly moved

from the applicatior site to cirer perts of tne plznts.

Gaughan and Casica {1878) tounc that about 30 = of tre
14C was lost within one week after applicatior of {]43) cer-
methrin to cotton leaves in the field. The 14C icss in subs-

equent periods was 12 % between the first and seccnd weeks,
~~7 % hetween the second and third weeks, and ~10 % between
the third and sixth wesks. In green nouse siucies they found
that the permethrir isomers degraded about twofolds more

rapidly on bean as compared to cottor fcliage.

Harris et al., ({(1978-2) found that pyrethroids were
considerable more persistent; at the 140 g a.i./he applicaticn
rate, residues of:> 0.1 ppwm of permetnrin, WL 47706 and WlL-

43467 were still presert on celery 21 days after treatment.

Harris et ai., (1578-b) fourd that in field tests, per-
methrin, WL 41706 and WL 43775 controlled three spp. of cut-

worms at rates as low as 70 g a.i./he when applied &s rye
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foliage, prepianting soil surface arc postplanting treatments.
Similar control was obtained with chiorgyrifos at 5£2 -1120 g
a.i./ha. Howeversresidues of tested pyretnroids of chlorpyrifos
were detected on tobacco or onions 57 and 83 days, respectively

after treatment.

Estesen et al., {157%) studiec the cdisilodgzable residuss

2 . st e
{kg/cm ) on cotton Tleaves treated with certain inseciicides.

Fervalerate, permethrin ana cdecis initially retzinsd zctivity

o

~
C

(m}

and then after 96nh, lost 35, 23 zn

their originzl levels.

Mcdonald (1975) found that in creenhkouse tests, permein-

rate &%t 0.14-C0.23

[

rin, fenvalerate, cypermethrin &and fenprog
kg/ha as sprays to barley plarts geve control of army cuiworm

Euxoa auxiliaris (Grote) conmparabie to ercdrin at 0.28 Kg/ha.

As soil treatments, the pyrethraids were ~ore etfective tnan

endvrin at comparable raztes of application.

Ruzo and Casida (1879) found that urnder the greenhouse
conditions, the half-Tife of decametrrin on cotion plants was
1.7 weeks. Decamethrin degraded more rapidly,under the field

than under the greenhouse conditions.

Jain et al., (1980) studied the persistence of fenvale-
rate on cotton when applied as a 0.0% % spray 6 times at 17-
day intervals at the rate of 500 litre/ha against bollworms

ir India. The percentage damage by bollworms in treated plots
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was less than 4 as compared with €7 in wuntreated plots. How-
ever, excessive residues were found in cotton seed {(0.62 ppm),
1int (1.20 ppm) and leaves [16.0 ppm) in cpen bolls at tne

time of harvest.

Leeper and Reissig (1980) studied the persistence of 4

insecticides in contrelling the pear psyila Psylla pyricolea

(Foerster) Fifty percent mortality cccurred at zproximately
20 days for fenvalerate, 13 days for pervethrin and 6.86 days

for amitraz. Phosalcre trovided poor ccirel in this respect

.......

Ohkawa et al., (1980) studied the 7etabolic 7ate cof 7Ten-
valerate in bean plants under laboratory conditicns. when fen-
valerate was applied to the leaf surface at J0 pg per leaf, it
disappeared with hali-1ife of approximezely 14 days. Fenvalerate
underwent decarboxyliation, ester cleavage, hydroclysis of the

CN group to COOH group, hydroxylaticn at 2'- and 4'- phenoxy
positions, conversion ¢of the alcohol moiety to 3-phernoxybenzyl

alcohcl and 3-phenoxybernzeoic acid, and conjugation of the re-

sulting carboxylic acids and alcchols with sugars.

Wright et al., (1980) examined the metabolism of cyper-
methrin in lettuce plants grown and treezted twice under out-
door cenditions with 74C-cyc10propy1 labeled material. The
application rate at each treatment was eguivalent to C.3 kg/ha.
At harvest, 21 days after the last application, the plants
contained mainly unchanged cypermethrin (33 % of the total

radiolabel percent) and pclar materials {54 %) which were
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shown to be conjugates of trans-2(2.,2'-dichlorovinyl)=-3,3 di-
methyl cyclopropane carboxylic acid. Cne of these was identi-

fied as the B,D-glucopyrancse sster.

Greenberg (1981) found that when the cottonseed crog
received two sprays of 200 ancd 630 g a.i. of fenvalerate/
ha at 10 days intervals, the average values of fenvalerate
residue in cottcn seeds were C.012 ppm for the lower rate anc
0.053 ppm for the higner rate of appitication at 77 days afzer

the last application.

Kimbelkar and Airi {1981) determired the residual tox-
icities of permethrin, cypermethrin, fenvalerate and deltamz-
thrin on ckra by btioassaying first imtear larveze of the oOkrz

pest Earias vittelia (F.). They found that cypermeihrin hac

the maximum residual toxicity, its LTSO beirng 20, 58 days as
compared with 20.05 days for deltamethrin, 17.18 days for

fenvalerate and 13.75 days for permethrin.

Bajzath (1982) studied the persence of residues of
cypermethrin on apple and peach. He concluded that cypermeth-
rin wes guasipersistent, i.e. fast decay cccured the first
week but the rate of decay tended to decrease thereatier .
Residues <:1 mg/kg cypermethrin were found at first week

following applicaticn.

Braun et al., (1982) found that cypermethrin, fenvale-

rate and permethrin aill applied at the rate of {0.08 kg/ha,
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disappeared rapidly on bcth celery and lettuce, whiie the
residues fell below 0.1 mgfkg within 8 - 14 daeys on celery

and within 3 - 7 days or leituce.

Buholzer and Mabrouk {19£2) conciuded that resuits of

biopassays and field trials on Spodoptera littoralis {Boisd.)

revealed that fenvalerate, cypermethrin, and decametnrin had
a high intrinsic activity, but a Tow activity ageainse Tieild

1

king penetration

~

populations. A reasor for tnis is trei

v
[

ry

iy

irstars.

m
51
—
w
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into the Teaf, resuiting irn poor ccocrnire

Cole et al., (1982) studied the degracation of the
pyrethroids tralomethrin, tralocythrin, deltamethrin and
cypermethrin when applied to individuzl lezves of cctton
plants at about 0.3 ug/leaf. Tney found that degradaticn

wzs similar for 211 tested compounds.

Dejonckheere et_ij., {1982) studied the residues of
permethrin and deltamethrin applied on autumn-and spring-
grown Ytettuce in glasshouse, When &pplied at the norma’
prescribed dose rates of 25 and 12.5 g,xha,<1 mg/kg of

either compounds, was found in the lettuce &t harvest,

even when applied only a few days befcre harvest.

E1-Sayed et al., (1982) studied the persistence of
permethrin, cypermethrin, decamethrin and fenvalerate on
cotton plants. The residue half life values were 110.4 ,

62.4, 91.2 and 136.8 hrs for the above mentioned pyrethroids,
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respectively. Mature seeds collected £%5 deys efter application

contzined no detecteble amounts ¢f any oFf the four pyretrroids.

Yearin and Mueller (1582, evaluated ine insecticidzl
activity of permeihrin and cypermethrin formulations egainst

sovbean looper {(Pseudoplusia includens (wik)), Heiiothnis,

velvetbean caterpillar (Anticarsia gemtatelis ‘Huberl),green
H ) ]

ciover worm {(Plathvpena scatra

hopper {Spissistilus T=sctinus (Sey)), &2 tean leaf beetle

{{erotoma trifurcata

|
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of one permethrin treetment, (J.3% ib/zcre acainst scybezn
looper}, all treatment markedly reducec the ponulation level
of each species at both 24 and 48 h post treztment in com-

parison to untreated controls.

kgnihotri et al., (1383} found t-at in general, the rate
of dissipaticn o7 the tested pyrethroics was lower tharn tnat

of gquinalphos or pirimphos methyl. The maximum residue Tevels
of permethrin and cypermethrin (3.5 ppr' were detected 2t 7
days on okra and 15 days ¢cn chilli, while fenvalerate (G.2 ppn)
at 10 and 25 days on okra and chilli, resgectively. For onions,

residucs of all the used insecticides were below the maxinum

residues limit within one hour after applicatiorn,

Atique and Rashid (1983) reported that the evaluated
pyrethroids were ineffegctive agzinst whitefly at all spray
intervals (15, 20 and 25 days). On the other hand jassid pop-
ulation and boliworm damage was significantly lower in pyreth-

roid treatments as compared to triazophos and the untreated
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check, Alsc pyretroids were ineffective 13 days after spray
0

during Septewher when temgperatures were Z22.75 - 37°(,

Awastni and Arand (1983-a) found a2 Taster rate of diss-
iration of residues fTor 211 the tested pyrethcids as comrpared
to guinalchss. The haif-1ife value for pyretnoids ranged bet-

~

ween 1.0 and 2.2 dzys ageinst 4.5 - 5.7 days fcr gquinalghos.

J
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Thne persistence of these syrethreoids et eff
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ciive zpplic
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s for fernvelerate and permethrin, & day
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Fwastir? and Anand {1383-b) studiecd tre persi

~=

nce on

oF
m

[¥3]

certain pyrezhroids and guinalphos on ceuliflower durin

)

winter. Irsscticides were sprayed at trneir recommended con-

h

centraticrs along with a 20 times nhigher cf each. Fermetnrin
persisted for> 271 days, with RL50 of 2.6 and 3.5 days; fenv-
alerate persisted for 15 gays with RL:g of 4.7 and 5.2 davs

and cypermeinrin persistec for 10 days, with RLSC cf 2.2 and

2.8 days. Zuinalphos had 2 15 day persistence, with RLEG cf

2.9 and 5.

[9)]

days, respectively. The waiting pericds were:
fenvalerate 5.35 anc 15.6; permethrin 22.7 and 29.4 days;
cypermethrir £.3 and 12.8 days; and guinalphos, 20.C and

21.0 deays, respectively.

Charmiilot and Blaser {1583) studied the persisterce of
acephate, phosmet and deltamethrin used in the control of the

fruit-peel tcriricid Adoxophyes crana (Fisch. v. Roesl.).They

found that the efficiency of the compounds remained above 930:
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for about 40 deys (after the second applicatiorn' for phosnet

and:> 10C days for celtamethrin.

Chen et al., {13832) found trat deltameth~<in was hi

Ky

D]

effective against infestations with lesidoptercus larvae and
cicadellids on tea. Degrzdation cr tez shozts in the field
was very slow and penetration was very weak. whnesn aprplied at

a rate o7 0.44 - .73 Jhosm o (20087 Rer, the heli-TiTe in

Ue]
4]

fresh leaves and made tez was 2.8 cays. Tnz dezradz*icn rate
0f residues during Tee manutaciure wes Tow zhIili 286,73

because of low vapour pressure, Less than 1 . 27 the residuss

—_
8]
P
D
—
ot
-3
8l
L7s

were removed from made tea by the infusion tecnni
recommended that the permitted residue level ir made tez 3houl

be 2 ppm.

Dobrin and Hammond (1883 studied the resicual toxici-

ties of certain insecticides against adult Ecilachine variv-

estis Mulsant (Coleoptera : Coccinellidae) cr scybears. FPer-

methrin and cypermethrin were active for 14 days wher trezted
at 0.11 and 0.04 kg cf a.i./ha. Trese two pyretrroids aprer-

ently provided further protection to soybeans by repellin:

the adults,.

Harris et al., (1983) found that tricrlorfon and ace-
phate insecticides gave acceptable contrcl against hornwcrm.
Acephate previded some degree of residual activity, wherezs
trichlorfon did not. Permethrin, fenvalerate, cypermethrin

and deltamethrin applied szt g:70 c/ha were at least as
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