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ABSTRACT

The residual behaviour of Malathion, pirimiphos-methyl
and profenofos applied tp ‘tomatoe field, at recommended
rates was studied. This investigation was carried out in
summer and in winter. Samples of tomato fruits and leaves
were analysed by gas chromatography using N-P detector for
residues determination.

Initial deposits were higher on leaves than on frults.
Residue values at different days after applications revealed
an initial fast degradation of the products, followed by a
gradual elimination period. The dissipaticn pattern of three
organophosphorus insecticides are presented

Mathematical eguations, resulted from numerical analy-
sis, shows that Malathion =and pirimiphos-methyl follow a
linear elimination pattern. However, the degradation behav-
jor of profencfos fits a Gompertz and logisitic curves.

Dpifferent eguations presented can be used for forecast-
ing +the residual Dbehavior of Malathion, pirimiphos—methyl
and profenofos applied to tomato fieléds.

INTRODUCTION

Tomatos is a widely a grown crop in Egypt, 1t is culti-
vated in different seasons. Fresh tomasto frults are avail-
able, in Egyptian markets throughout the year. HNumerous
pests attack tomatoes fields, mainly, white fly Bemisia
tabaci, Some lepidopterous jarvae, aphid {(Aphididae) and
grass hoppers (Acrididae).

The most commoen of the insecticides used was Malathion
for the control of aphids and white flies. Pirimiphos methyl
Was introduced as a substitute for malathion with an
additional advantage of lower mammalian toxicity. Profenofos
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reported to be particularly effective against white fly.
s insect is, so far, the major pest cf tomatoes, because
its role in transmission of viral diseases.

The purpose of the present work is to investigate the
jdues of the three organic phosphorus insecticides, Mal=-
idon pirimipheos methyl and profenofos applied to temétoes
wn in two seasons: summer and winter. With the ultimate
 of recommending time to elapse between application and
-vest for human consumption.

MATERIALS AND METHODS

Temato seedlings Lycopersicum gsculentum variety Bz-86
~e transplanted, in the farm of the faculty of agriculture
Moshiochor, at two seasons. In February 12th 1989 as Sum~
- crop and in October 5th 1989 as summer crop. The Plants
setved normal horticultural practices.

Malathion, pirimiphos-methyl and profencfos were used ?n
=. formulation of the trade names (carbefos 57%), (Actelic

-

%) and (Selecron 72%).

raying and Sampling )

An experimental area of 1400 m? was divided into three
ots, each, consisting of 60 rows (90 *30 cm). Each_ plot
s sprayed with one of the three insecticides und?r inves~
gation, using a Knap-sac sprayer filled with 20 liters of
ter contalning 83.33 ml of malathion in the first plot.
e pirimiphos methyl was sprayed in the second plot (125ml

20 liters of water). The profenofos was applied to the
ird plot (62.5 ml in 20 liters of water). These co?cen?ra—
ons correspond +to the recommended rates of applications
r +the three insecticides. Some raws were left as
ikreated control.

Samples of leaves and frults were randomly collected
-om every treated area one hour after application and then
: 1,3,6,9,12 and 15 days. They were kept %n polyethylene
1gs at -200¢ until time for analysis

ctraction and Clean Up

The procedure of Steinwander (1985) for extraction was
- L Ceee ieidiimm bl maAd e hYandw
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evaporated to dryness and then transferred quantitatively to
it ml wvolumetric flask brought to voiume with hexane to be
used for .C. determinations.

Determination

A gas chromatograph Pye Unicam, series 304 equipped with
flame thermionic detector (N, P detector) was used for
determination. The column used was 1.5 m % 6.6 mm od. Dyrex
glass packed with OV-17 on chromesorb (80-10C mesh).

The running <temperature was 260¢c , 255¢¢ , 265¢c for
the Injector, the cclumn and the detector respectively. The
apparatus was connected to a 3390 Hewlet Packard integrator
for calculaticns.

RESULTS AND DISCUSSION

Reslidues of Malathion:

The amounts of residues of malathion recovered and
detected in  tomato fruits and leaves grown for the summer
and winter crops are given in Table (1). The initial deposit
was 41.%9 ppm and 42.02 ppm on and in fruits while leaves
retained a higher deposit of 62.51 and 62.93 ppm one hour
aiter application in summer an winter crops respectively.
From the above results, the initial deposit was greater on
leaves than con fruits. This is probably due to the effect of
the large surface per wWweight unit of leaves in comparison to
fruits. These results are in accordance with reports by El-
Sayed et al., (1976) and Ahmed et al., (1982).

The loss of malathion after 24 hours was slow but in
subsequent samples decline of residues was accelerated. The
rate of decline of the insecticide was faster 4in and en
fruits +than in and on leaves in the crops of the two sea-
sons. The pattern of degradtion of malathion 1s shown in
{Fig 1). These vresults are in agreement with the results
obtained by Linskinc et al., (1965). For example, in fruits
of summer crop, the loss of residue were 18.97, 53.38, 84.49
and 95.84% of the initial deposit at 1, 3, 6 and 9 days
respectively. 1In leaves of the same season. the losses were
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The tolerance limit for malathion in 3 ppm (Anon, 1989)
This limit was reached after 9 days in fruits (1.73 ppm) in
Summer and after 12 days in winter. While on leaves +he
limit was reached after 12 days (2.81 ppm) in summer and
after 15 days in winter. The half lifes of malathion calcu-~
- lated for different treatments are given in Table (1).
a
5 a w oo ow o+ w ol The weather differences between the spraying times in
E win - A the two seasons had an intermediate effect on malathion
2 gl. .= *. 8 =~ =21 residues.
: B5l.8a 2 58 88 |4
g 2 £ 3§ & ¢ g 3 g|° Residues of Pirimiphos-Methyl:
g E . 3 ga! 3 3_ Q ] 9% 3 Residues of pirimiphos-methyl detected on and in tomato
8 By = gi 9 [ @ o9 © 9 fruits and leaves grown in two seasons {summer, winter) are
p g B P e shown in Table (1). The initial deposits determined one hour
é g a2 05 2 2 5 3la after application were 47.56 and 47.99 ppm in %ruits and
g B © 9 - - 9 9 2 66.91 and 67.82 ppm in leaves in summer and winter respec-
4 n &8 3 8 8 8 % g8}3 tively. These results showed the same phenomenon observed in
3 E g~ 5 5 8 ¢ 5 g z. i malathion greater initia) deposit on leaves than on fruilts.
g . E § 12 s e s e g ale i The pattern of deteioratlion of residues are given in (Fig
"é-é 217 5 g 9 8 oo * & K 2). In comparing the rate of residue deterioration in the
Rl g 2 o e o o o Ta 3 two seasons, noticeable dlfference could be observed, In all
E ? S gl g 3 2 :f g ‘g g ; ﬁ cases losses during the first day were relatively small and
.§' ) = g U OO U O R S . 8 ranged hetween 19.85 and 16.41 ppm in summer crop and 19.48
§‘5 & Bidlel & & 8 8§ ¢ g g & and 15.26 ppm in winter crop in frults and leaves respec-
3 % % 5 8§ & 8 8 S tively.
S e SR+ B RN B © o
E g 5 § = § § j‘?: ; ?8" g g & B The tolerance level of pirimiphos-methyl on and in toma-
%% 8 WL L e . . 3 toes is 1 ppm (Anon, 1989).
g3 5|« 8 = % 5 & g d]% | »
E E. E 5 % & & 8 In +the +two seasons, loss of residues resached a peak on
g 8 g . n % 5 3 & & a2 3rd day after application. This was followed a plateau +till
5 & 17 08 8 3 = 5 g *f« g the 6th day. The major bulk of the residue disappeared on
§§ g :;. """ :.[,; """ G """ é """ \_? ?3 """ 5 Q @ E the 9th day for fruits of summer crop (0.42 ppm) and on +the
gg ® ; 2 @ g 5: =z = ;: 12th day for leaves of summer crop (0.8B2 ppm). In winter
@ x5 - - crop the residue undetected on the 12th day for fruits and
:g EE %S on 15th day for leaves.
- = o =~ © w o o wiH
:@ p QE - EE This may be taken as an indication of the importance of
EE ambient temperature on the rate and pattern of deterioration
T T of pirimiphos~methyl which needs further investigation. The
half life of pirimifos-methyl is given in Table 1.
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The persistance of the insecticide was more or less sim-
ilar in both seascns. When the residue determined in tomato
fruits and leaves grown for the two seasons, it was noticed
that in both plant organs there was an initial period of
rapid loss in the first 2.5days in summer crop and 6 days in
winter crop. BAfter that, +the rate of deterioration was
slowed down (Fig 3).

In fruits, +the largest difference was found +to be
between the first and the third day, after which the differ-
ence became small indicating a gradual type of residues loss
somewhat different from the patterns observed for malathion
and pirimiphos methyl. In leaves, high differences between
subsegquent readings wWere persistent up to the 6th day. Then
came the gradual fall in differences.

The loss in residues in winter crop was slightly less
than summer. This may indicate +that +the differences in
weather had little effect. On the other hand, difference in
rate of degradation were of a more pronounced nature between
fruits and leaves.

By refering to Codex Allmentarius published in 1989 by
FACO and WHO Food Standard Program no reference was found to
tolerance limit of profenofos. Accordingly, it is recom-
mended, not +to wuse this insecticide on tomatoes until the
time required for the complete disappearance of residues of
this insecticide was determined.

Forecasting of Reszidual Behavior:

The graphs plotted in figures 1,2 and 3 were cbtained by
using the Application System (AS) package on IBM (Main
frame) computer model 4381.

As shown, and after statistical manipulatien, the degra-
dation pattern of Malathion and pirimiphos-methyl follow a
linear relatien with a suitable correlation coefficient,
First degree equations with different constants, correlation
coefficient and residual standard deviation for each treat-
ment are presented in Table (2). The degradation behavior of
profenofos in fruits a Gompertz curve. A logisitic curves
represent profenofos elimination pattern in leaves.

The presented results of statistical analysis coincide

Studies

Numerical analysis for residue data of malsthion and pirimphos - methy! and

Table (2):

on residues on tomato plants

profencios in tomato leaves and fruits cultivated as summer and winter crop.
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fields using only practical analytical point. This +type of
calculated fore cast may be of value when exporting fruits
to countries where Jlegislation prevents +the presence of
residue above certain levels.

By +the application of the above mentioned equations it
was found that residues of malathion and pirimiphos-methyl
completely disappeared from £ruits before twelve days,

while they persisted in leaves beyond that period and disap-
peared before 15 days. However, up to 21 day after applica-
tion residues of profinofos were calculated in both plant

organs.
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