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ABSTRACT

The residual behaviour of methomyl sprayed on
clover fields at recommended rate was studied.
Samples analysed by High Performance Liquid Chromat-
ography revealed that the initial deposits was 22
ppm, dropped to 12.1 ppm and decreased to 11.4 ppm
within the first three days =after spraying. A
gradual degradation occured, after this initial
fast deterioration perlod, the residues decreased
to reach 1.6 ppm and 1.5 ppm after 12 and 16 days
of spraying , respeciively.

Methomyl also showed high initial toxicity
against the second and fourth instars of the
cotton leafworm with reasonable persistance; the
percent mortality ageinst both instars amounted to
56.9% throughout the experimental period. The
results emphasize that methomyl could be one of

the most promising insecticldes against S.Littona- -

Lis  larvae.

Taking into consideration the available
tolerance level of methomyl, its daily intake for
a given animal and the bioresidual activity against
the cotton leafwom, a 12-days = -interval between
spraying and harvest would be quite safe for
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INTRODUCTION

The use of oxime carbamate, methomyl [S-methyl
N- (methylcarbamoloxy) thicacetimidate] has been
extensively increased in the last decade for
contrelling many lepidopterous jarva [Doss et al.,
1974; Sheets et al., 1982 and Shaaban et al.,
1986]. - -

The clover Talfoliun afexandiinum is the main
forage crop in Egypt, used as winter feedstuff.
During the 1991 season, the Egyptian cotiton leafworm
Spodpiena Littonalis heavly attacked clover planta-
tions and many farmers used methomyl to control
it. Some cases of cattle suffering from eating
methomyl-treated clover were noticed in Katinm
village, Giza governorate.

High performance liquid chromatography [HPLC]
has been increasingly applied for the separation
and direct determination of carbamates[Thean et
al., 1977]. HPLC technique avoids several limitst
ions of the use of gas chromatography (GC) for
methomyl analysis. Most carbamates are unstable
under common GC conditions, they have tendency to
break down to the corresponding phencl or they
show a conversion teo oxime {Lorah and Hemphil,
1974]. The methods based on the derivatization of
carbamate to thermally stable products also have
limitations that often reduce their sensitivity
and versatility [Pease and Kirkland, 1968]."

The present work was conducted to study the
dissipation rate of methomyl on clover, using high
performance liquid chromatography with the ultimate
aim of recommending the mnecessary waiting period
between application and harvest and to follow the
biological activity of methomyl against S.LitZora-
£is  larvae.
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MATERIALS AND METHODS

Clover, grown at Katta village, Gize governora-
te, was about 20 days old and 25.30 cm high. An
area of about 1/4 feddan was divided into 2 egqual
plots. The first plot was sprayed with methomyl
90% S.P. (Union Carbide Co. Product) at the rate
of 300 gm/feddan using 300 Jiters water. The
second one was left as unterated control.

Samples of the vwhole plant were randomly
coliected from the treated area one hour after
appiication and then at 0.5, 1.0,3.0, 8.0, 12.0
and 16.0 days after application. They were kept
in nylon bags at 20°C until analysis.

BExtraction and clean up

For methomylextraction and cleaning up, the
procedure of “Thean et al., (1978) was followed.
The insecticide was extracted by blending with
ethyl acetate. The agueousextract was cleaned up
by partitioning with™ redistilled hexane. The
methomyl was then extracted with chloroform after
salting-out. The chloroform was evaporated and
the extract was then reduced to a low definite
volume and diluted with the mobile phase for HPLC

analysis.

Determination:

The HPLC system consisted of a PU 4100 pump
equipped with a PU 4110 variable wavelength detector,
linked to & P 3120 chromate data system . A wavelen-
gth of 240 nm was fixed for detection, which
corresponded to the maximum absorbance of methomyl.

A 15 ul volume of the sample was injected
into a 10 um MicroPak Rp 18 column (30.cm-xuhmmi.d.)
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The eluent was acetonitrile: water (15:85 wv/v},

adjusted to a flow rate of 1 ml min ~. A chromatogram
obtained for methomyl is shown in Fig. 1.

Bioresidual activity:

clover plant were collected at the
The resisual effect

Samples of
same periods mentioned before.
of methomyl was evaluated using a &aboratoa& strain
of S.Litionalis. Ten larvae (2" or & instar)
were allowed to feed on treated clover plants in
aglass jar. Three replicates were made at each
period and an untreated control was included. The
mortality count was recorded 24 hrs later and correct-
ed using Abbott's formula. The average percent
mortality of the two tested instars was used as the
parameter ind cating the bioresidual activity {persisi

rance) of methomyl throughout the experimental
period.
RESULTS AND DISSUSSION
Residues of methomyl:
Table 1 revealed that a rapid degradation

occured shortly after treatment.
22 ppm, dissipated 12.1 ppm and contiuned to decrease
to 11.4 ppm within the first 3 days after spraying.
This indicates that the percentage of loss of methomyl
after three days was 48.2% / ef the initial deposit.
El-Sayed et al .. (1977) found that about 92%
degradation of methomyl occured during the same
period on moloukhia leaves {(from 123,42 ppm to 9.57

ppm) . The initial residues usually vary according
to different factors , mainly crop type, pasticide
formulation and method of application as well as

weather conditions. A slower gradual degradation,
however, occured after this initial fast detevicrati-
on period. The residues decreased to reach 1.6 ppm
and 1.5 ppm after 12 and 16 days after spraving, respeci-
ively. Mansour E1 Galili (1985) concluded that
methomyl was the mosti persistent compound on clover

The initial deposits, -

|

_ Table 2;
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2 Table 1 Residues of methomyl in clover at different days after application.
Initial residues (deposits) - residues in a given day
% Deqg. = X 100
Initial residues
! 00 | &B 1.0 1 3.0 8.0 | 1201 16.0
Residue (ppm)#* 220114611211 1141 52 | 181 15
Degradation (%} 00 | 3364501 482 | 764 ] 927§ 932

* Corrected according to the percent recovery(78.3%).

Bioresidual activity of methomy! sprayed on clover against ond

and ath instar S, littoralis larvae.

Instar % mortality at indicated days Avg. %
afler treatment Maortality
0.0 0.5 1.0 3.0 8.0 12.0
Second 100 88 a2 53.3 25 6.0 ---
Fourth 100 100 74 34.0 0 0 e
" |Average 100 99 . 83 43.7 | 125 3.0 56.9
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among six tested insecticides. Sheets et al.,
(1982) also indicated that residues of methomyl on
Coastal Bermuda grass decline rapidly with time
after application, and by days about 7% of the
initial deposit remained regardless of the rate
applied. In our results, about 23% of the initial
deposit of methomyl remained around the same period.
The residue of methomyl on clover reached 7% of the
initial deposit 12 days after application. Moreover,
Braun et al., (1980) found that methomyl residues
remaining on head lettuce at 7 days were above the
Canadian tolerance level which is 2 mg/Kg. They
suggested that a longer waiting period is required
to harvest for human consumption.

To recommend a time elapse between application
and harvest, data about the tolerance level must be
available, which is not available in the case of
methomyl on clover. The tolerance level of methomyl
on fresh sorghum forage is 1 mg/Kg (CAC, PR, 1990).
It may be assumed that the consumption of sorghum
forage as summer feedstuff was roughly equal to that
of clover in winter. Accordingly, the tolerance
level of methomyl on clover will rank between 1
mg/Keg and 2 mg/Kg depending on the daily intake.

In order to calculate time lag required between
spraying and harvest we may use an example of the
daily intake for an animal (400 kg body weight). It
will consume 40 kg clover/day. This corresponds to
64 mg methomyl daily intake. Assuming that the
residue level of methomyl on clover after 12 days
was 1.6 ppm 3 this level is considered safe for
animals.However, Hussain et al., (1989) found that
administration of methomyl in doses starting from 1
mg/Xg or higher decreased erythrocytic and leucocytic
and haemoglobin and packed cell volme percentages in
rats.
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Bioresidual activity of methomyl:

The results in table 2 showed that methomyl
gave complete control im the initial samples against
both instars of S. Litforalis 1larvae. In spite
of the rapid degradation observed in the first hour
after spraying (table 1), methomyl kept its toxicity
against the two instars and represented 99% and 83%
mortality at 0.5 and 1.0 days after application,
respectively (table 2).  Afterwards, its activity
started to decline gradually and the treated plants
become free from any effective residues 12 days
after spraying . However, the average percent
mortality of methomyl throughout the experimental
period accounted to 56.9%., Shaaban et al., (1986)
found that spraying 150 gm methomyl/fed. on lettuce
for controllig S.&it{foralis gave 89.5% intial
mortality and 48.03% average mortality throught a 14
days-interval., Increasing the rate to 300 gm /fed
gave 96.6 and 58.83 % respectively. They concluded
that heads of lettuce were free from any detectable
residues at the former rate whereas they were still
contaminated by 5.8 ppm methomyl, 14 days after
spraying in the last case.

Our results agree with those of Watson et alt.,
(1982) who found that methomyl applied on cotton
plants proved to have good initial kill against S.£i-
ATonalds larvae with relatively long residual action
which amounted to 53.3% mortality during 12 days-inte-
rval . Although the degradation pattern of methomyl
when measured biologically was not identical with
that determined chemically, vyet it seems that the
results in both assessments followed an almost
similar trend (Fig. 2).

It could be concluded that the high nitial kill
and the suitable persistance of methoemyl make it one
of the promising insecticides against the Egyptian
cotton leafworm. The residues remaining 12 davs
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