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ABSTRACT

The efficiency of some pesticides (malathion, pirimiphos melhyl, chlorpyrifos
methyl, carposuifan and methomyl ) were tested against melon aphid adults Ap#is
gossypii {Glover) and the fourth instar larvae of cotton leafwarm Spodoptera littorafis
{Boisd) For melon aphid adults, carbosulfan pesticide was the most effective
compound against Aphis gossypii lollowed by chlorpyrifos-methyl, pinmiphos-methyl
and methomyl peslicide. LCso values of previous insecticides were : 0.49, 0,75, 3.31
and 5.48 ppm, respectively. Malathion showed the lowes! toxicity with the LCsp value
of 3488 ppm. While, chlorpyrifos-methyl was the most effective pesticide towards
Spodoptera littorafis larvae followed by methomyl and malathion. The obtained LCso
values were 10.29, 47.84 and 270.22 ppm, respectively}. However, pirimiphos-methyl
and carbosuifan exhibited lowest toxicity against S. lifforafis larvae with the LCso
values of 1079.00 and 3245.08 ppm, respactively.

Residues of the tested pesticides were determined in watermelon peel, pulp
and seeds afler zero time, one, threé and five days from treaiments. The initial
concentrations of different pesticides tested were detected after one hour of
treatments wilh different varialions in samples and tested pesticides by using GLC
and colorimetric methods . These residues were changed in examined samples at
intervals with times to reach at the end of experiments (5 days); For Malathion (0.083,
0.052 and 0.026 ppm in watermelon peel, pulp and seeds, respectively.) For
pirimiphos methyl (0.0232, 0.0274 and 0.0083 ppm in watermelon). For chlorpyrifos
melhyl 0.975, 7.54 and 9.892 ppm) in watermelon peel, pulp and seeds, repectively.
For methomyl lhe residues were increased in watermelon peel and pulp recording
1.377 ppm and 0.764 ppm, respeclively while the residue was descended to 0.452
pem in walermelon seeds .

INTRODUCTION

The extensive and unwise use of synthetic pesticides during the last
few years has rapidly increased because of their fast action and prolonged
protection against pests, this has begun to receive much attention because
residues of .pesticides in food commodities may be hazardous to human
health and created pollution problem to the environment {Abbassy et al.,
1988, Mott 1991, Tonagai et al, 1992, Kumar etal 1993, Bayoumi ef af.
1995-a, 1985, 1897, Cabras ef al., 1997-b and Abd Allah.1698 ).

In Egypt. vegetable crops grown are subject to severe insect
infestation specially in summer season. ‘Walermelon Citrulius lanatus var.
colocynthoids which present one of the important crops that consumed by
Egyptian peoples as seeds, is attacked by a variety of insect pests . Two of
these were the Egyptian cotton leafworm Spodopiera littoralis (Boisd.) and
aphid melon Aphis gossypii (Glover) which cause a highly losses in its
production. The need to develop suitable screening tests is strongly felt as a
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result of the increase of hazards of agrochemicals with special reference to
pesticides. So, five of the commonly used pesticides which have been
recommended to control these pests in watermelon field. namety malathion.
pirimiphos methyl, chlorpyrifos methyl, carbosulfan and methomyl are tested
to study their efficiency against melon aphid and cotton leafworm and to
study their behavior in different parts of watermelon fruits as residuesa,

MATERIALS AND METHODS

t-Insecticides used:

Malathion:Malathion, E.C. 57% ( S-1,2-bis (ethoxy carbonyl} ethyl O,0-
dimethyl phosphorodithioate )Recommended rate of application: 1.5 Lifeddan
{watermelon crop ).

Pirimiphos-methyl: Actellic, E. C. 50% (0-2- diethylamino -B-
methylpyrimidin -4-yl 0,0- dimethyl phospherothioate.Recommended rate of
application: 1.5 L/feddan (watermelon).

Chlorpyrifos-methyl: Reldan, E.C. 50%. (0,0-dimethy! O-3,5,6- trichloro -2-
pyridy| phosphorothioate,JRecommended rate of application: 1L/feddan
(watermelon).

Carbosulfan: Marshal (W.P.}25%. (2,3-dihydro-2,2-dimethylbenzofuran-7-yl
{dibutylaminothio) methyl carbamate.) Recommended rate of application: 0.8
kgffeddan (watermelon).

Methomyl: Lannate, WP. 90%. (S-methyl N-{methylcarbamoyloxy}
thioacetimidate.)

Recommended rate of application: 0.3 kgffeddan (watermelon crop ).

2- Insects rearing:-
2-1. Rearing of melon aphid , Aphis gossypii (Glover):

This strain  was originated from Sakha Agricultural Experimental
Station, and cultural free from insecticidal contamination for at least two
years. Watermelon seedlings, 10-days old, holding about 2-5 leaves each,
were usually used for rearing aphid individuals under laboratory conditions
Aphids were always transferred weekly from old to young seedlings by cutting
the heavily infested leaves and were placed con the new plants.
Contamination between cultures was prevented by placing these seedlings in
special muslin chambers, 50 x 50 x 60cm. These cultures were maintained in
a breeding room under the temperature 25 +2°C and 65 £ 5% RH and 12
hours daily illumination by 2 fluorescent bulbs of 40 wts each.

2-2. Rearing of cotton leatworm, Spodoptera littoralis (Boisd.):

Egg-masses of susceptible strain of spodoptera littoralis were taken
from Sakha Agricultural Experimental Station. The rearing of this strain in the
laboratery was made as described by El-Defrawy et al. (1964) to the fourth
instar larvae an castor oil bean leaves (Ricinous communis) under conditions
of 25 + 5°C and 65+ 5% RH.
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3- Toxicity tests against melon aphid, Aphis gossypii {Glover):-

The rapid-dip {FAQ method No. 17, 1580) was applied to evaluate
the efficiency of the tested insecticides against the susceptible strain of melon
aphid, Aphis gossypi {Glover). Serial concentrations of the tested
insecticides were prepared by dissolving in water. Four replicates, each of ten
adults, were done for each concentration. Batches of aphid were dipped in
each insecticide dilution for 10 seconds, partly dried and held on [eaves of
watermelon seedlings in petri-dishes (7.5 em). Control insects were dipped in
water only. Mortality counts were recorded 24 hours after application and
were corrected according to Abbott's formula (1925). The corrected
mortalities were plotted on a log-dosage probit paper and regression lines
were fitted and statistically analyzed according to Finney (1952).

4- Toxicity evaluation against cotton leafworm, Spodoptera littoralis
(Boisd.):
- Leaf dipping technique:

Serial concentrations of the tested insecticides dissolved in distilled
water were prepared. In these solutions the watermelon leaves were
immersed for five seconds; each treatment was replicated five times, and
then the leaves lefttg dry. The larvae were allowed to {eed on treated leaves
for 24 hours under laboratory conditions. Meanwhile, control larvae were fed
on untreated watermelon leaves for 24 hours. Mortality percentages of were
recorded and corrected accarding to Abbott's farmula {1925), and the LCes
values were calculated using the statistical method of Finney (1952).

5- Chemical analysis :
5-1. Field pesticides treatments:

Watermelon Citruflus fanalus var. cofocynthoides was planted on
April, 27th 1997, under tha normal field conditions and agricultural practice at
Sedi Salem district, Kafr El-Sheikh Governorate. The crop was planted in six
plots 175 m® area for each. The crop was sprayed with the recommended
rates of each insecticide according to the Ministry of agriculture and {and
reclaimation recommendation (1996). A plot for each insecticide was treated
with one of the tested insecticides. The northern plot was left as control The
insecticidal formuiations were diluted with water (200 litre/feddan) and applied
on July 22th 1997 (87 days after planting).

5-2. Sampling:

Thnree fruits of watermelon, with the mean weight of 1200 gm were
collected randomomely from each insecticide treatments at intervals of ane
hour after application (zero time},1, 3 and 5 days Ciean new poiyethylene
bags were used for preservation of the collected samples. The samples were
stored at -20°C in a deep-freezer until time of the analysis

5-1. Extraction procedures:

Different methods of extracton were used depending on the
chemical structure of the tested pesticides.
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5.3.1. For malathion, pirimiphos methyl and chlorpyrifos-methyl from
peel and pulp:

The extraction method for malathion, pirimiphos-methyl and
chlorpyrifos-methyl was the same. Freezed samples were left until reach
room temperature and chopped by the knife. then every part was separated
alone, then was macerated using waring blender 50 gm representative
subsamptle from each peel and pulp were transferred 1o 500 ml Jar and
blended at high speed for 3 minutes with 100 m| acetone. Then filtered with
sucticn through Whatman paper No.4 on Buchner funnel. Jar and filter cake
were rinsed with 15 ml portions of acetone and the extract was transferred
intc a graduated cylinder to reach known volume. Filtered extract was
transferred to 1L separatory funnel, extract was shaken in separatory funnel
successively three times with 35 ml chloroform each and 20 ml of sodium
chlcride solution (20%); Then the water phase was discarded. The combined
chloroform phases were dried by filteration through a pad cf cotton and
anhydrous sodium sulphale then evaporated justto dryness using a rctary
evaporator at 40 C°.

§-3-2. For carbosulfan from peel and pulp:

Freezed samples were left until reach room temperature and
chopped by the knife, then every part was separated alone, then was
macerated using waring blender. 50 gm representative subsample from each
peel and pulp were transferred tc 500 ml Jar and macerated at high speed
for 3 minutes with 150 ml chloroferm. Then filtered with suction through
Whatman paper No.4 on Buchner funne!. Jar and filter cake were rinsed with
15 ml portions of chloroform.

£.3-3. For methomyl from peel and pulp:

Freezed samples were left until reach room temperature and
chopped by the knife, then every part was separated alone, then was
macerated using waring olender. 50 gm representative subsample from each
peel and pulp were transferred to 500 mi Jar and macerated at high speed
for 3 minutes with 100 ml of isopropyl alcohol. Then filtered with suction
through Whatman paper No. 4 on Buchner funnel. Jar and filter cake were
rinsed with 15 ml portions of isopropyt alcohol. The extracts were evaporated
up to 50 ml, it is ready to clean up,

5-3-4. For tested pesticides from watermelon seeds:

The extraction method for tested pesticides was the same. Freezed
samples were left until reach room lemperature then were grinded using
grinder. 20 gm representative subsample was transferred to 500 ml Jar and
macerated in waring blender at high speed for 3 minutes with 80 ml of
methylene chloride. Then filtered with sucticn through Whatman paper No.4
on Buchrer funnel. Jar and filter cake were rinsed with 20 m! portions of
methylene chloride. Extract was refiltered through a pad of cotten and
anhydrous sodium sulphate then evaporated just to dryness using a rotary
evaperator at 35C°,
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5-4. Clean up procedures:
For peel and plup extracts:

For malathion and pirimiphos methyl from peel and pulp : the clean
up method for malathion and pirimiphos methyl was the same. The clean up
procedure was done according to the method of Mollhoff {1975). For Clean
up of chlorpyrifos-methyl extracts: the clean up procedure was done
according to the method of Ferreira and Fernandes (1880). For carbosu:fan
:Filtered extract was transferred to 1L separatory funnel, then was shaken
with 20 ml of sodium chloride solution (20%); then the water phase was
discarded. The chloroform phase was dried by filteration through a pad of
cotton and 10 gm anhydrous sodium sulphate and 5 gm activated carbon
then evaporated just to dryness using a rotary evaporator at 40°C. The
residue was quantiatively transferred to standard glass stopper test tube with
methanol, and the residues were ready for colorimetric determination. For
methomyl : The extracts were cleaned up adding 3 grams activated carbon 1o
the extract and shaked tor 30 seconds, and then filtered through a funnel
containing 2 grams activated carbon and 10 grams anhydrous sodium
sulphate, and the filtered was ready for colorimetric determination.

For seeds extracts:
The clean up method for tested pesticides was the same according 1o
the procedure of the ADAC, (1980).

5-5. Pesticides determination :
5-5-1. Recoveries percentage:

Rate of recoveries of the insecticides on peel, pulp and seeds of
watermelon were determined by adding known amounts (100 ug a.i.) of each
insecticide to portions (50 gm) of untreated samples from peel and pulp, (40
ug a.i.) of each inseclicide o portions {20 gm) of untreated samples from
seeds. The average recovery values of each insecticide in each sample was
used to correct all obtained values of each insecticide residues.

5-5-2. Determination of pesticides residue by GLC:

Shimadzu chromatographic GC-4CM  equipped with flame
photometric detector (FPD) with phosphorus filter was used to determine
malathion, pirimiphos-methyl and chlorpyrifos-methyl.  The calibrated
conditions of the gas chromatographic were carefully checked before
injecting any sample. The working conditions for the gas chromatographic
GC-4CM viere as follows.

Conditions |Pasticides

Column 1S.G.L3mx 10.3 mmid was packed with OV-17
Column temperature  [230°C
Detector temperature  [280°C
Injector temperature  1280°C

Carrigr gas N2

N2 flow rate 40 mimin.
H2 Flow rate 0.8mlfmin.
Air Flow rate 1.0L/min.
Chart speed Smmimin.
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5-5-3. Colorimetric methods:

Carbosulfan insecticide was determined according lo the method of
Rangaswamy e! al. (1976) While methomyl pesticide was determined
according to the method of Meagher et af. (1967).

RESULTS AND DISCUSSION

Laboratory tests were conducted to evaluate the efficiency of the
tested insecticides ((malathion, pirimiphos methyl, chlorpyrifos methyl,
carbosulfan and methomyl ) against melon aphid, Aphis gossypii (Glover).
The rapid-dip (FAO method No.17, 1980) was applied. Results are recorded
in Table (1).

Table (1): Toxic effect of watermelen leaves treated with five pesticides against
laboratary strain of melon aphid,Aphis gossypii Glov<r, under
laboratory conditions after 24 hour of freatments.

Confid Limit N
. LCsq onfidence Limits

Pesticides Ppm 95 | 99 Slope

upper | lower | upper | lower

Carbosulfan 049 0.58 0.39 C60 | 0.38 17
Chlorpyrifos- methyl 0.75 1.16 027 | e | —mnee- 3.18
Pirimiphos- methyl 3.31 4.05 2.70 4.50 243 | 1.64
Methomyl 5.46 6.80 | 4860 740 [ 438 | 1.88
Malathion 3480 [ 3981 [3057 | 4159 [2925]| 2.12

From the oblained results {Table1) it is obvious that, the insecticide
carbosulfan had the highest toxicity followed by chlorpyrifos-methyl,
pirimiphos-methyl and methomy! insecticide (LCs, values were: 0.49, 0.75,
3.31 and 5.46 ppm, respectively). Malathion showed the iowest toxic effect
against the melon aphid, with the LCsq value of : 34.89 ppm . These results
are in agreement with that of Drishpon ef af {1989);Shalaby e! af{1991)
Khalafalla and Abo-Sholoa {(1993); and Abd-Allah. (1998}, they found that,
carbosulfan was the most effective pesticide against A. gossypii. Also with
that of Sagar and Jindia {1984) who found that, the O.P compounds
malathion and dichlorvos gave less satisfactory resuits when tested various
compounds in field against Aphis gossypii. Qn the other hand, Omar et al.
(1988) showed that, in field experiment 50% pirimiphos-methyl used alone or
in mixtures with foliar fertilizers produced satisfactory conirol of Aphis gssypii.
However, Saito et al. {(1989) reported that, on the basis of LCs; s, aphids from
melons, cucumbers, watermelons, chrysanthemums and strawberries were
more resistant to malathicn than those from potatoes, aubergines, Hibiscus
syriacus and Celastrus orbicufatus. In contrary of our results, Zidan et al.
(1988) reported that, pirimicarb and malathion were very effective against
both nymphs and adults of Apfis gossypii in field and laboratory studies .

The results of the leaf dipping technique to evaluate the efficiency of
the tested insecticides{(malathion, pirimiphos methyl, chlorpyrifos methyl,
carbosulfan and methomyl) against the fourth instar larvae of cotton
leafworm, spodoptera liltoralis (Boisd). From the recorded resulis in Table
(2).
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Table {2):Toxic effect of five pesticides against the 4% instar larvae of

the susceptible strain of cotton leafworm Spodoptera

littaralis (Boisd) after 24 hour of treatment
Confidence Limits

Pesticides Los 95 35 Siope |

PP upper | lower | upper ;lower :

Chlorpyrifos- methyl 10.29 11.54 8.89 11.96 | 834 | 579 |
Methomyt | 4784 | 8926 | 38.41 | 8836 | 3586 | 2.54
Malathion | 27022 | 334.35 | 204.97 | 356.37 |182.15] 25§ |
Pirimiphos- methyl 1079.00 | 1156.32 | 983.17 | 1180.12 [942.19] 7.92 |
Carbosulfan 3245.06 | 3620.95 | 2480.31 | 4154.33 [2169.53] 3.07 |

Resuits in Table (2), it is clearly that, chiorpyrifos-methyl had the
highest toxic effect towards S. fitloralis larvae followed by methomyl and
malathion The obtained LCs values were 10.29 47 84 and 270.22 ppm.
respectively. However, pirimiphos-melhyl and carbosulfan exhibited the
lowest toxicity with the LCs values of 1079.00 and 3245.06 ppm,
respectively. These results are somewhat in agreement with those of other
authors, EN-Gayar et al/ (1979) who found that. pirimiphos-methyl was
classitied among other tested insecticides as the less potent against the 2
and the 4% instar larvae of 8. fittoralis. On the other hand El-Dahan. (1991)
found that, the oxime carbamates thiodicarb and methomyl were less potent
than organophosphate against S. fittoralis. Also, Mourad et al. (1991)
enhanced our results when found that, different organophosphorus were
more toxic than different carbamate insecticides based on residual activity.
The same results were found by Abd-Allah. (1998) who reported that,
chlorpyrifos-methy] had the highest toxicity to S. fittoralis and carbosulian
showed the lowest potent compounds to . fifforafis. In contrary of our results
Ashry ef al (1991) reported that, methomyl was the most potent compounds
against S. fittoraiis larvae than other insecticides tested {O P and carbamate
compounds .

2- Determination of pesticides residues :

In recent years, both legislators and consumers in Egypt showed
great interest towards the safety of 'ood products from different
contaminants. As a malter of fact pesticides have become universal
contaminants found in all segments of the environment and food chain. The
high concentration of some pesticides residues have already been reporied
in different food items in different parts of the world. (Panel 1977,
Hadjidemetriou 1988. Hasegawa et &f 1992 and Dejonckheere ef al. 1996
a&b). Also, the accumuiation of such residues in the human body via the food
chain is considerable interest, because of their chronic toxic potential ( Hayes
1975). So, the residues of the tested peslicides were determined in all parts
of watermelon fruits (peei. putp and seeds) after one hour, one, three and five
days after field application. Ther parcent of losses was calculated as follgw.

Initial residue - residue
%Loss = « 100
{nitial residue
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2-1. Recovery percentages of tested Pesticides from watermelon fruits:

The accuracy of the analytical procedure for tested pesticides
{malathion,pinmiphos methyl chlorpyrifos methyl, carbosulfan and methomyl )
was determined using the pure, spiked and fortified samples. The recovru
values were determined using GLC methed for the O.P compgounds and
using colorimetric method for carbamate compounds.

2-1-1. Recoveries from peel :

Recovery values of watermelon peel which spiked with tested
pesticides are reported in Tabie (3).The recoveries percentage of watermelon
peel weare 87.07, 101.13, 50.14, 78.65 and 986.40 % for malathion, pirimiphos
methyl, chlorpyrifos methyl, carbosulfan and methomyl, respectively .

Table (3): Recoveries percentage (R%) of the tested pesticides in

fermeionpeei
Pesticides Recoveries percentage
iMatathion * 87.07
Firimighos methyl * 101.13 ]
Chlorpyrifos methyl * 50.14 |
Carbosulfan ° 78.65
Methomyi ® 86.40

* mathod of determination. (a): using GLC method.(b) using colorimetric method

2-1-2. Recoveries from pulp :

Recovery values of walermelon pulp which spiked with tested
pesticides are shown in Table (4). The recoveries perceniage for watermelon
pulp were 91.38, 114,12, 32.84, 87.60 and 91.30 % for malathion, pirimiphos
methyl, chlorpyrifes methyl, carbosuifan and methomyl, respectively .

Table {4): Recoveries percentage (R%]) of the tested pesticides in
watermelon E'ulp

Pesticides Recoveries percentage
Malathion ® 91.38
Pirimiphos methyt ° 114.12 !
Chiorpyrifos methyl 82.84
Carbosulfan © 87.60
Methomyi ° 91.30

“ method of determination . (a): using GLC method (b):using celorimetric  method

2-1-3. Recoveries from seeds :

Recovery values for walermelon seeds which spiked with tested pesticides
are presented in Table ( & ). The recoveries percentage for watermelon
seeds were 82.90, 82.40, 91.40, 80.20 and 79.93 % for malathion, pirimiphos
methyl, chlorpyrifos methyl, carbosuifan and methomyl, respectively .
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Tahle (5): Recoveries percentage {R%) of the tested pesticides in
Watermelon seeds

Pesticides ~ Recoveries percentage
Malathian * | 89.90
|Pirimiphos methyl J 82.40
[Chlorpyrifos methyi ® l 91.40
[Carbosulfan ® [ 80.20 |
(Methomy ® | 7883

" method of determination.{a) using GLCmethod (h) using celorimatric method

<-2. Determination of malathion residues:-

The detected concentrations of malathion pesticide in watermelon at
different intervals are shown in Table (6) These concentrations were 0.398,
0.215 and 0.017 ppm in watermelon peel pulp and seeds, respectively at
zero time, These residues were decreased after 24 hours to 0.201 and 0.147
ppm in peel and pulp, respectively while it was increased to 0.053 ppm in the
watermelon seeds. On the other hand, the residues of this pesticide were
decreased to 0.150, 0.078 and 0.042 pprn after three days of treatments and
reached to the concentrations of 0.083, 0.052 and 0.026 ppm at the end of
the experimental period (5 days) in peel, pulp and seeds, respectively. Also,
these data indicated that, the percent losses in this pesticide residue was
found 1o be coniinued on prolonging the time after application for watermelon
peel and pulp, where the percent loss rates amounted to 49.49 62 31,
79.14% and 31.63, £3.72, 75.81% for watermelon peel and pulp, respectively
after one, three and five days after treatment with malathion.

Table { 6 ): Residues of malathion in watermelon fruits using GLC.

Residues :

Time after Watermelon Watermelon |Watermelon

Application {days) peel pulp geeds |

Ppm | %ioss | ppm_ |%loss ppm |

{Zero time * 0.398 | 00.00 0.295 (0000 0017
1 0.201 49 49 0147 3163 | 0053
3 | 0.150 | 62.31 0.078 [8372] 0042
|5 [ 0083 | 79.14 0.052 [ 7581 0.026

* ohe hour after application

2.3, Determination of pirimiphos methyl residues:-

Data in Table (7) indicate the concentrations of pirimiphos methyl
residues in watermelon peel, pulp and seeds at different intervais afler
application. The initial concentrations were 0.398, 0.1097 and 0.0083 ppm in
watermelon peei, pulp and seeds. respectively. These residues were
decreased to 0.0895 and 0.0854 ppm n watarmelon peel and pulp,
respectively and was increased in watermelon seeds to 0.0077 ppm after 24
hours from treatment. The residues of this insecticide were dropped to 0.0379
and 0.0498 ppm for watermelon peel and pulp, respectively and was
increased in watermelon seeds to 0.0113 ppm after three days of reatments.
While, at the end of the experimental period (5 days) the residues were
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decreased to 0.0232, 0.0274 and 0.0083 ppm in watermelon peel, pulp and
seads, respectively. Also, these data indicated that the percentlosses in
pirimiphos methyl residues was found to be continued con prolonging the time
after application in watermelon peel and pulp, where the percent losses
reached to 77.51,90.48, 94 17% and 22.15, 54 .60, 75.02% for watermelon
peel and pulp, respectively after one, three and five days after treatment with
pirimiphos methyl. However the faster disappearance of pirimiphos methyl
couid be attributed to its higher vapor pressure {(Hegazy etf ai., 1882).

Table (7): Residues of pirimiphos methyl in watermelon fruits using

GLC.
Residues
Time after Watermelon Watermeion |Watermelon |

Application (days) peel pulp seeds
ppm | %loss ppm | %loss ppm
Zero time * 0.398 00.00 G.1697 | 0G.0Q 0.0063
1 0.0895 | 77.51 00854 | 22.15 0.0077
3 0.0379 | 890.48 (0.0498 | 54.60 0.0113

5

[ 0.023 94.17 | 00274 | 75.02 0.0083

* one hour after application

2-4. Determination of chlorpyrifos methyl residues:-

The concentrations of cholrpyrifos  methyl residues in watermelon
peel, pulp and seeds are presented in Table (8) .The determined initial
residues after one hour of treatments were 0,455, 0.084 and 0.0272 ppm in
watermelon peel, pulp and seeds respectively. These residues were
decreased to 0.384 and 0.022 ppm in peel and pulp in watermelon fruits,
respectively, while it was increased in watermelon seeds to 0.0294 ppm after
24 hours from treatments. Pesticide residues were dropped to 0.089 and
0.014 ppm in watermelon peel and pulp but it was increased to 0.0393 ppm in
watermelon seeds after three days of treatments. Al the end of the
experimental period after five days the residues in watermelon peel, pulp and
seeds reached to the concentrations of 0.021, 0.0084 and 0.020 ppm
respectively. Also, these data indicated that, the loss percentages of residues
was found to he continued on proipnging with time after application in
watermelon peel and pulp, where the loss percentages reached to 15.60,
80.44, 9538% and 73.81, 83.33, 90.0% in watermelon peel and pulp,
respectively after one, three and five days from treatment with chlorpyrifos
methyl.

Table {B): Residues of chlarpyrifos methyl in watermelon fruits using GLC.

[ ] Residues

! Time after Watermelon Watermelon Watermelo

Application {days) eel pulp seeds |
ppm_[%loss| ppm %loss Ppm |

Zero time * 455 0000 [ 0.084 00.00 0.0277

1 0384 [ 1560 0.022 £3.81 0.0284

3 0085 [ 3dD44 ] 0014 8333 | 00383

E 0021 195387 0.0084 [ 9000 | 0.020

* ane hour after application
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2-5. Determination of carbosulfan residues:

The carbamate insecticide carbosulfan is systemic and characterized
by a high liposolubility and easy metabolism in soil and plants. It 1s
metaholized in several plants {cotton, corn and citrus) to carbofuran. 3-keto
carhofuran and 3-hydroxy carbofuran {Clay and Fukuto 1984) and (Nigg et al.
1984). Carbosulfan, as a parent compound, and carbofuran as a major
metabolite, have been reported in soil (Clay ef a/,, 1880) and in cotton and
corn (Umetsu ef al, 1979, 1980). Table (8} show the residual fevels of
carbosulfan in watermelon peel, pulp and seeds. Results indicated that, the
initial residues of this insecticide were 24.11, 14,88 and 7.366 ppm in
watermelon peel, pulp and seeds, respeclively. These residues were
decreased to 1566 and 1447 ppm in walermelon peel and pulp,
respectively, while it was increased in watermelon seeds to 7.77 ppm after
24 hours from application. The residues of this pesticide were decreased to
15.42 and 13.11 ppm in watermelon peel and pulp, respectively On the other
hand, the concentration of this insecticide was increased to 11.092 ppm in
watermelon seeds, three days afier treatment. At the end of the experimental
period (5 days) the residues were dropped to 0.975, 7.54 and 9.892 ppm in
watermelon peel, pulp and seeds, respectively. Also, these data showed
that, the loss percentage of residues was found to be continued on
prolonging the time after application for watarmelon peel and pulp. where the
percent losses rates amounted to 35.04, 36.04, ©5.95% and 2.75, 11.89,
49.32% for walermelon peel and pulp, respectively after one, three and five
days from treatment with carbosulfan.

Table (9): Residues of carbosuifan in watermelon fruits using
colorimetric method**

Residues
Time after Watermelon Watermelon |Watermelon
Application{days) __peel puip seeds
Ppm %loss | ppm | %loss ppm
Zerp time * 24,11 00.00 | 14.88 | 00.99 7.366
1 15.66 3504 | 1447 2.75 7777
3 15.42 36.04 | 13.11 11.89 11.092
5 0.975 9595 | 7.54 49.32 9.892
“*Rangaswamy ef al. (1976) * one hour after apglication .

2-6. Determination of methomyl residues -

The residues of methomyl as a parent compeund in watermelen fruits
{peel, pulp and seeds ) treated under field conditions at intervals with time of
treatment are presented in Table (10) The presented data showed thal, the
initial concentrations of methomyl in watermelon peel, pulp and seeds at zero
time were 3.133, 1.359 and Q.063 ppm, respectively. These previous
concenirations were dissipated by time in watermelon peel and pulp, the
recorded concentrations were 1.043, 0.681 ppm and 0.807. 0.372 ppm,
respectively after one day and three days. On the other hand, the residues in
watermelon seeds were increased to 0.330 ppm after one day and increased
to 0.493 ppm three days after treatment. At the end of the experimental
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period (5 days ).the residues were increased in watermelon peel and pulp to
reach 1.377 ppm and 0.764 ppm, respectively while in watermelon seeds the
residue was decreased to 0.452ppm .

Table {10): Residues of methomyl in watermelon fruits using
colorimetric method

Residues
Time after Watermelon Watermelon Watermelon

Application {days) peel pul seads

Ppm |%loss| ppm |[%loss Epm
Zera time * 3.133 | 00.00 1.359 0D.00 0.063
1 1.043 [66.70 0607 55.33 0.330
3 0.681 | 78.26 0.372 7262 0.493
3 ¢ 1.377 | 56.04 0784 | 43.78 0.452

** Meagher et al. (1967 ) * one hour after application .

From the previous restlts it could be concluded that, at the end of the
experimental period chlorpyrifos methyl showed the minimum rasidue
concentration in watermelon peel and pulp, however methomyl showed the
highest residue concentration in walermelon peel. On the other hand,
carbosulfan showed the highest residue concentration in watermelon pulp.
The minimum concentration of pesticide residues in watermelon seeds was
showed with pirimiphos methyl, while the highest residue concentration was
shown with the carbamate insecticide carbosulfan.
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