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Abstract: The study was carried out to assess the residues of main
insecticides used in tomato crops grown in greenhouses in Khartoum
State and to investigate the awareness of farmers regarding the hazard of
chemical control. A questionnaire was prepared and distributed to farmers
of tomato greenhouses to collect data. A total of nine sets of greenhouse
tomato fruit samples were collected from Khartoum State for testing. The
residues of insecticides were detected and measured using high
performance liquid chromatography (HPLC). The results revealed that, all
the samples contained lambda cyhalothrin and/or imidacloprid
insecticides residues. The LODs (limit of detection) for the imidacloprid
and lambda cyhalothrin were found to range between 0.3275 and 0.02818,
and the LOQs (limit of quantification) ranged between 0.1087 and
0.09338 mg kg, respectively. The levels of residues measured in the
greenhouse tomato samples were higher than the maximum residue levels
(MRLs) for the measured insecticides, except for lambda cyhalothrin in
one sample (Sondos Agricultural Project) and imidacloprid (Alafon) in
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another sample. Generally, high percentage of greenhouse farmers do not
take in consideration the method of application of pesticides especially
type of pesticides, time and number of sprays as well as time of
harvesting. Most of farmers do not resort to extension service. The study
suggested training the farmers, use of organic farming, biological control,
consideration of safety period before harvest and using of selective
pesticides.

INTRODUCTION

Tomato (Lycopersicon esculentum L.), family  Solanaceae, is an
important food and cash crop specially for low income farmers in
the tropics (Abdelrahman, 1994). The origin of tomato is Central and
South  America, particularly Mexico, from where tomato was
transferred to Europe in the 16™ century, then to the Old World
countries (Andersson and Palsheden ,1998). According to Horticulture
Administration Annual report (2003-2010), tomato is the second to onion
in scale of production in Sudan. The mean annual production for the last 8
years (2003-2010) was 462250 tons. It is grown in Sudan in almost all
parts of the country during the winter months and the rainy season.
Greenhouses are designed to be able to grow crops under partially or fully
controlled environmental conditions to obtain maximum productivity and
quality of fruit and vegetables (Angioni et al. 2011and Boobis et al.
2008). Greenhouse requirements for optimal tomato production are also
favourable for the development of fungal diseases (Conacher and Mes
1993). Insects and mites are usually present in greenhouses, so
insecticides are widely used in tomato protection programs.

Chemical control of crop pests is well established in many countries,
including Sudan, where insecticide spraying started in the Gezira scheme
in 1945 for the control of insects pests of cotton (Coulston and Korte
1975). However, pesticides may have negative effect if they remain on
fruit and vegetables, constituting a risk to consumers (Davey et al. 1992).
Pesticide residues refers to the pesticides that remain on or in food after
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they are applied to food crops (Dikshit et al. 2000), becoming part of food
chain. Not all vegetables contain pesticide residues, and where they do
occur, they are typically at low levels. The residues of pesticide can
include the metabolic degradation products of pesticides (Elbashir et al.
2013). Pesticide residues in tomato are monitored with reference to
maximum residue limits (MRL) and are based on analysis for residues in
tomato samples (Farah and Abdel Rahaman, 1988). With the intensive use
of pesticides in greenhouse tomato, residues may be accumulated at levels
higher than those permitted by the international MRLs (Ji et al. 1998).
Intake of active ingredients through food ingestion has been shown to be
up to five folds higher than other exposure routes like air inhalation and
ingestion of drinking water (Juraske et al. 2009 and Luke et al.1981).

Imidacloprid is used to control sucking, chewing and soil insects, and
fleas on pet animals (Utture et al. 2012). Lambda-cyhalothrin has a high
activity against a wide range of chewing and sucking insects pests, on
various crops and in public health to control vectors (Davey et al. 1992,
Mathirajan et al. 2000). From an environmental and food safety
viewpoint, the persistence of lambda-cyhalothrin in animal, soil, water
and plants can be problematic (Hill and Inaba, 1991).

To measure the levels of a large number of pesticides and derived
products, in tomato, multiresidue extraction methods and separation
techniques using gas chromatography (GC) and liquid chromatography
(LC) are required (Luke et al. 1975; Coulston and Corte 1975).

The aim of the study was to assess whether the insecticide residues in
tomato fruit grown in greenhouses, comply with the allowed MRLs set by
the European Union for many of insecticides, as well as to investigate the
awareness of farmers regarding the hazard of chemical control.

MATERIAL AND METHODS

2.1 SamplingTomato samples were collected randomly from nine
greenhouses during the growing season of 2012/2013 in Khartoum State.
The representative samples of tomato fruits were taken from three
different locations: Khartoum (Taiba Hasanab (1), Jabal aolia (2), Sondos
Agriculture Project (3), Khartoum North (Abu Halima (4), Omdom (5),
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Alafon (6) and Omdurman (Markheyat (7), Jamoea (8) and Ahamda (9).
From each location fruits of 1kg sample of tomato fruit were collected
randomly and placed into polyethylene bags, labelled and immediately
taken to the pesticides laboratory for analysis. The samples from each
area were finely chopped using a pre-cleaned knife and mixed thoroughly
to homogenise the samples prior to extraction.

2.2 Questionnaire

A questionnaire of 14 questions was prepared and distributed to tomato
greenhouse farmers. Ten farmers were questioned while they were
working in their greenhouses. The questions included: types of pesticides
used, farmer’s knowledge of pesticides, intervals between spraying,
recommended doses, signs in treated greenhouses, use of short duration
pesticides, levels of spraying per season, safety periods, MRLs and other
points.

2.3 Chemical and reagents

Analytical standards of imidacloprid and lambda-cyhalothrin (99.9%
pure) were obtained from the Plant Protection Directory (Ministry of
Agriculture, Bahri, Sudan). The standards were stored in a freezer at -
10°C. Standard solutions of 2 mg.ml™ of these insecticides were
made by dissolving 20 mg from each of the analytical standards in 10
ml from the mobile phase (7:3 water: methanol). All solvents used were
of analytical grade or similar quality. The solvents used (acetone (C3Hg0),
dichloromethane (CH,C;;) and N-hexane (Cs Hg)) were HPLC grade
(Scharlau, Spain). The toluene used (CsHs-CH3) was analar grade. Other
reagents such as anhydrous (Na,SO,), Florisil® (60-100) mesh and
sodium chloride (NaCl) were purchased in Khartoum, Sudan.

2.4 Extraction

Extraction was done according to the methods of Specht and Winkleman
(1980) and Pang et al. (1999). Forty grams per sample were blended with
5 ml water and 100 ml acetone in a high speed chemical resistant blender
(National Analytical Corporation, Mumbai, India) for two minutes. The
extract was collected in an Erlenmeyer flask and filtered through a fast
rate filter paper (Whatman no. 1) in a Buchner funnel. The Erlenmeyer
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flask was rinsed with a little water and cleaned with acetone and the
extract was filtered. The combined filtrates were collected in an
Erlenmeyer flask for partitioning.

Extracts from each sample were put into a 500 ml separation funnel. Fifty
ml of dichloromethane and 10 ml of saturated NaCl solution were added.
The mixtures were carefully shaken for 2 minutes (with an open top to
reduce pressure), and left to stand for 10 minutes to allow separation of
layers. The organic layer was collected and then re-extracted with 50 ml
dichloromethane. The combined extracts of dichloromethane were filtered
through cotton wool and mixed with 25g of anhydrous Na,SO,4, which
was added to improve the extraction of polar pesticides and for its
moisture absorbing ability. The products were then collected in 500 ml
round-bottom flasks. Extracts were again re-filtered through cotton wool
and a 3 cm layer of anhydrous Na,SO, in a separation funnel. The solvent
was removed to dryness by a rotary evaporator (Buchi, Postfach,
Switzerland) operating under vacuum at a temperature of 40°C. Dried
extracts were dissolved in 10 ml of hexane and kept in closed vials at -
10°C for clean-up and insecticide residue analysis.

2.4.1 Clean-up

Sample clean-up followed the methods of Specht and Winkleman (1980)
and Pang et al. (1999). Sample clean-up was done using a solid phase
extraction (SPE) column containing Florisil® and anhydrous Na,SO,. The
column was first rinsed with a few ml of hexane. Extracts from each
sample were added as soon as the hexane dried in the top of the Florisil®
layer and was then eluted by 200 ml of toluene: acetone in a 19:1 mixture.
The elutes were concentrated to dryness by a rotary evaporator (Buchi,
Postfach, Switzerland). The dry powder was dissolved in 10 ml of water:
methanol (7:3) and then was transferred to a 10 ml volumetric flask and
stored at —10°C for subsequent residue analyses by HPLC.

2.5 Residue analyses

A Shimadzu (Kyoto, Japan) CLASS-VP, Version 5.22 high performance
liquid chromatography (HPLC) device with a UV/visible detector was
used for identification and quantification of insecticides. Separation was
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performed on a Luna C18 column. The instrument system consisted of
LC-10 ADvp binary pump, DGU- 14 A online degasser, SPD-M10-Avp
Luna absorbance detector, Sil-10 ADvp auto injector, CTO-10 ASvp
column oven fitted with Shim- Pack VP-ODS (150 mm x 4.6 mm 10um)
column and a similar pre- column (4mm x 4mm i.d) were used for the
separation. Samples were auto-injected. The detector was connected to
the computer for data processing. The working condition of the HPLC
was a binary gradient, with the mobile phase being acetonitrile: water
(70:30), the flow rate was 1 ml min™, injection volume was 10 pL and the
wavelength of the UV/Visible detector was fixed at 210 nm for the
residual analysis of two insecticides, imidacloprid and lambda-
cyhalothrin.

A total of 5 minutes per sample was necessary to assay the insecticides.
Four concentrations (2, 10, 16 and 24 ppm) of the analytical standard
solution of the insecticides were prepared in mobile phase solution and
injected under the same instrument condition. The response was used for
the construction of standard curves (Fig. 1, 2, 3, 4, 5 and 6). Insecticides
residues were identified by comparing the retention time and calculated
peak area. The limit of detection (LOD) and limit of quantification (LOQ)
of the method (sensitivity) for imidacloprid and lambda cyhalothrin were
determined from the signal-to-signal ratio using the equations:

LOD = 3*SD (standard deviation) of intercept/slope
LOQ = 10*SD (standard deviation) of intercept/slope

RESULTS AND DISCUSSION

3.1 Questionnaire

A simple questionnaire was distributed to ten greenhouse farmers. All
farmers were using pesticides to control insects and disease pests. The
majority of farmers (80%) were using pesticides not specific for
greenhouse crops, only 40% of them were using recommended doses,
80% were using short half-life pesticides, 40% were harvesting their
crops before the safety period, they ignored pre-harvest intervals of
pesticides and 30% of them did not put signs in treated greenhouses. 40%
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of the farmers did not know about the maximum residue levels (MRLS)

and

only 60% of the interviewed farmers using protective clothing when

applying pesticides. Tomatoes fruit grown in greenhouses were sprayed
with pesticides every 4-6 days from the first week after seed germination
to the last picking. These findings are in agreement with the report of
Abdelrahman (1994) who found that tomato crops were sprayed with
pesticides every 3-6 days from the first week of seed germination to the

last
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Fig. 1: Chromatogram of lambda cyhalothrin and imidacloprid
standards (2 ppm) by HPLC

Insecticide Retention Standard
) Area . .
name time concentration Unit
imidacloprid 2411 39270 2.000 ppm
Lambda
) 3.488 184193 2.000 ppm
cyhalothrin
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Pesticide name Retention Area Standard Unit
time concentration
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Fig. 3: Chromatogram of lambda cyMHuglothrin and imidacloprid standards
(16 ppm) by HPLC

Insecticide Retention Standard

) Area . Unit
name time concentration
imidacloprid 2.400 824506 16.000 ppm

Lambda
cyhalothrin 3.499 1432822 16.000 ppm
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Fig. 4. Chromatogram of lambda cyhalothrin and imidacloprid standards (24
ppm) by HPLC
Insecticide name Retention Area Standard Unit
time concentration
Imidacloprid 2.400 1272589 24.000 ppm
Lambda 3.488 2237058 24.000 ppm
cyhalothrin
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Fig. 5: Calibration curve of imidacloprid standards
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Fig. 6: Calibration curve of lambda cyhalothrin standards

3.2 Residue analysis

A total of nine greenhouse tomato fruit samples collected from Khartoum
State were analyzed. High performance liquid chromatography (HPLC)
was used to analyse all samples for the presence of two pesticides in
greenhouse tomato fruit samples in the present study. The LODs (four
replicates) for the imidacloprid and lambda cyhalothrin were calculated
and ranged between 0.3275 and 0.02818, and the LOQs were ranged
between 0.1087 and 0.09338 mg kg™, respectively (Table 1).

All the samples were contaminated with lambda cyhalothrin and/or
imidacloprid pesticides residues. Samples obtained from the Khartoum
State (Sample 1, 2 and 3) contained imidacloprid residue in Taiba
Hasanab at level of 1.53 mg.kg™. lambda cyhalothrin and imidacloprid
residues in Jabal aolia were at levels of 0.37 and 0.71 mg.kg™, and 0.01
and 0.859 mg.kg™ in Sondos Agriculture Project. In tomatoes from the
Khartoum North (Abu Halima, Omdom, Alafon) lambda cyhalothrin
degradation residues were found at levels of 0.12, 0.16, and 15 and
imidacloprid at levels of 1.53, 2.6 and 0.47 mg.kg™, respectively. Two of
the tomato samples from the Omdurman (Markheyat and Ahamda) were
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contaminated with lambda cyhalothrin at levels of 0.11 and 0.13 mg.kg™,
respectively. In Jamoea and Ahamda imidacloprid residues were at levels
of 1.17 and 3.56 mg.kg™, respectively. The highest concentration of
pesticide residue was 3.56 mg.kgof imidacloprid found in Ahamda
collected from the Omdurman (Table 2). The positive residue values
measured in the greenhouse tomato samples were all higher than the
maximum residue levels established by either Codex Alimentarius
(FAO/WHO, 2009) for the two insecticides, except for lambda
cyhalothrin in Sondos Agriculture Project and imidacloprid in Alafon
(Table 1).

These findings are similar to those of Elbashir et al. (2013) who found
that the pyrethroid residues levels in tomato fruit exceeded the MRL. The
high levels of insecticide residues in tomato fruit in Sudan raise questions
over the safety of food commaodities sold across the country. The presence
foregoing insecticides on tomatoes indicates misuse of pesticides by
Sudanese farmers. These results also are similar to other studies on
residues in tomato fruit but the levels of the residues found were higher
than those reported by others (Jayakrishnan et al. 2005; Tahany et al.
2011; Chauhan and Kumari, 2012; Elbashir, 2013).

Table 1: Retention time, LOD and LOQ for lambda cyhalothrin and
imidacloprid screened in greenhouse tomato fruit samples by

HPLC
Pesticide Retention peak LOD LOQ MRL
names time Area  (mgkg?) (mgkg') (mg.kgh)
(min)

lambda
cyhalothrin 3.499 1187420 0.00142 0.02818 0.1
imidacloprid 2411 642740  0.00331 0.3275 0.5
LOD; limit of detection, LOQ; limit of quantification, MRL; maximum

residue level
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Table 2: Concentrations of Lambda cyhalothrin and imidacloprid residues
in greenhouse tomato fruit samples collected from different
locations in Khartoum State, Sudan

Location and sample number Mean of pesticide residues (mg.kg-")

Lambda cyhalothrin ~ Imidacloprid

Khartoum (Taiba Hasanab) ND 1.1
Khartoum (Jabal aolia) 0.37 0.71
Khartoum (Sondos Agriculture 0.01 0.85
Project)

Khartoum North (Abu Halima) 0.12 1.53
Khartoum North (Omdom) 0.16 2.6
Khartoum North (Alafon) 0.15 0.47
Omdurman (Markheyat) 0.11 ND
Omdurman (Jamoea) ND 1.17
Omdurman (Ahamda) 0.13 3.56
MRL 0.1 0.5

ND: not detected

REFERENCES

Abdelrahman, A.A. (1994). Prospects of vegetable IPM implementation
in the Sudan. Integrated Vegetable Crop Management in the
Sudan. 33-34.

Andersson, A. and Palsheden, H. (1998). Pesticide analytical methods in
Sweden. Part 1, National Food Administration, Uppsala,
Sweden 17: 45-48.

Angioni, A., Porcu, L. and Dedola, F. (2011). Determination of
famoxadone, fenamidone, fenhexamid and iprodione residues
in greenhouse tomatoes. Pest Management Science 68 (4):
543-547.

60



Detection of Insecticide residues on Tomato

Boobis, A.R., Ossendorp, B.C., Banasiak, U., Hamey, P.Y., Sebestyen I.
and Moretto, A. (2008). Cumulative risk assessment of
pesticide residues in food. Toxicology Letters 180: 137-150.

Chauhan R.M and Kumari B.S (2012). Effect of processing on reduction
of cyhalothrin residues in tomato fruits. Bull Environ Contam
Toxicol 88:352-357.

Conacher, H.B and Mes, J. (1993). Assessment of human exposure to
chemical contaminants in foods. Food Additives and
Contaminants 10 (1): 5-15.

Coulston, F. and F. Korte, (1975). EQS: Environmental Quality and
Safety: Supplement. 1st Edn., Thieme, New York, USA.

Davey, R.V., Ehrens, E.H. and George, G.E. (1992). Efficacy of
cyhalothrin  and lambda-cyhalothrin  against Boophilus
microplus (Acarina: Ixodidae). Journal of Economic
Entomology 85: 2286-2290.

Dikshit, A.K., Lal, O.P. and Srivastava, Y.N. (2000). Persistance of
pyrethroids and nicotinyl insecticides on okra fruits. Pesticide
Research Journal 12: 227-231.

Elbashir A.A, Albadri A.E.A, Ahmed H.E. (2013). Effect of post-harvest
and washing treatments on pesticide residues of fenpropathrin,
A-cyhalothrin, and deltamethrin applied on tomatoes grown in
an open field in Sudan. Focusing on Modern Food Industry
(FMFI) 2(2):103-109.

Farah, S.M. and Abdel Rahaman, A.A. (1988). Effects of water stoppage
on yield and quality of cotton variety Baract (67) B. Annual
Report of the Gezira Research Station and Substations,
Khartoum, Sudan. pp 38-41.

61



Ahmed M.A. Hammad et al.

Fernandez-Alba, A.R., Valverde, A., Ag€uera, A. and Contreras, M.
(1994). Determination of Imidacloprid and Benzimidazole
Residues in Fruits and Vegetables by Liquid
Chromatography—Mass Spectrometry after Ethyl Acetate
Multiresidue Extraction. Journal of Chromatography A 686:
263-271.

Hill, B.D. and Inaba, D.J. (1991). Dissipation of lambda-cyhalothrin on
fallow vs. cropped soil. Journal of Agricultural and Food
Chemistry 39: 2282-2284.

Hoyu, M. (2005). Environmental Toxicology biological and health of
pollutants. 2" ed, CRC Press, Corporate Blvd., Boca Raton,
Florida 33431: 127-130.

Humbert, S., Margni, M., Charles, R., Salazar, O.M.T., Quirs, A.L. and
Jolliet, O. (2007). Toxicity assessment of the main pesticides
used in Costa Rica. Agriculture, Ecosystems and
Environment 118 (1-4):183-190.

Jayakrishnan SD, Singh AK, Pachauri JP (2005). Dissipation of lambda-
cyhalothrin on tomato Lycopersicon esculentum and removal
of its residues by different washing processes and steaming.
Bull Environ Contam. Toxicol. 75: 324-328.

Ji, M.S., Cheng, G.W., Zhang, Y.X., Bai, J.Y. and Huang, L.H. (1998).
Studies on resistance to carbendazim and diethofencarb of
Botrytis cinerea. Journal of Shenyang Agricultural
University 29: 213-216.

Juraske, R., Mutel, C., Stoessel, F. and Hellweg, S. (2009). Life cycle
human toxicity assessment of pesticides: comparing fruit and
vegetable diets in Switzerland and the United States.
Chemosphere 77 (7): 939-945.

62



Detection of Insecticide residues on Tomato

Luke, M.A., Froberg, J.E. and Masumoto, H.T. (1975). “Determination of
pesticide residues in food matrices using the QuEChERS.”
Journal of the Association of Official Analytical Chemists 58:
1020- 1026.

Luke, M.A., Froberg, J.E., Doose G.M. and Masumoto, H.T. (1981).
Improved multiresidue gas chromatographic determination of
organophosphorus, organonitrogen, and organohalogen pesticides
in produce, using flame photometric and electrolytic conductivity
detectors. Journal of the Association of Official Analytical
Chemistry 64: 1187-1195.

Mahajan, G. and Singh, KG. (2006). Response of greenhouse tomato to
irrigation and fertirrigation. Agricultural Water Management
84:202-206.

Margni, M., Rossier, D., Crettaz, P. and Jolliet, O. (2002). Life cycle
impact assessment of pesticides on human health and ecosystems.
Agriculture, Ecosystems and Environment 93 (1-3): 379-392.

Mathirajan, V.G., Natarajan, K., Kuttalam, S., Chandarasekaran, S. and
Regupathy, A. (2000). Efficacy of lambda-cyhalothrin (Karate 5
EC) against brinjal shoot and fruit borer (Leucinodes orbonalis
Guen.). Pesticide Research Journal 12:117-1109.

Pang, G.F., Cao, Y.Z., Fan, C.L., Zhang, J.J. and Li, X.M. (1999). Multi-
residue GC method for determination of synthetic pyrethroids in
agricultural products: collaborative study. Journal of the
Association of Official Agricultural Chemistry International
82:186-212.

Prior, P., Grimault, V. and Schimth, J. (1994). Resistance to bacterial wilt
(Pseudomonas solanacarum) in  tomato: Present status and
prospects. Pages 209-233 in: Bacterial Wilt. The Disease and its
Causative Agent, Pseudomonas solanacarum. Hayward, A.C. and
Hartman, G.L. eds. C.A.B. International, Wallingford, UK.

63



Ahmed M.A. Hammad et al.

Rick, C.M. (1976). Tomato in N.Y. Simmonds (Ed), Evaluation of Crop
Plants. Longman, London. pp. 286-273.

Robert, J.M.F., Hodgson, C.., Jackai, L.E.N., Thottappilly, G. and
Sinagh, S. (1993). Interaction between two synthetic pyrethroids
and the spread of two non-persistent viruses in cowpea. Annals
of Applied Biology122: 57-67.

Specht, W. and Winkleman. (1980). Manual of Pesticide Residue
Analysis. Pesticides Commission VCH, ISBN 3-527-27017-5.
Hamburg, Germany, pp 384-400.

Stevenson, WR. (2009). Late blight control strategies in the United States.
Acta Horticulturae 834: 83-86.

Tahany A, Nasr N, Hend M. (2011). Behavior of some pesticide residues
in and on tomato and kidney beans fruits grown in open fields in
Egypt. American-Eurasian Journal of Toxicological Sciences 3
(3): 213-218.

Utture, S.C., Banerjee, K., Kolekar, S.S., Dasgupta, S., Oulkar, D.P.,
Patil, S.H., Wagh, S.S., Adsule, P.G. and Hnuse, M.A. (2012).
Food safety evaluation of buprofezin, dimethoate and
imidacloprid residues in pomegranate. Food Chemistry Journal
131(1): 487-795.

Wang, C.J. and Liu Z.Q. (2007). “Foliar uptake of pesticides — Present

status and future challenge.” Journal of Pesticide Biochemistry
and Physiology 87(1): 1-8.

64



2015591 33al) — ¢y sl 5 A1 sdaall e )30 sl o gl A s Al

dtaaal) cﬂgﬁl\‘;kg)}d\ alalakal) 3).43@&\).«1;3‘ Gldiie Cilidiia padd
psha Al 4 g

e a0 e@land 3o3all de (Gan Cpall sl cdlea e dess daal
SuY &l 5 Aullae

Mgl 2 gl All daaly As) )3l AS | Sualaal) 438 g acd
daala Al g o2 Y asle A3 A paal) il ol gl (awds
LB 80 cisia 8w Aube il JUU- 51516

Lol Gl pdall Gl cldie padl au ol oy Cidan 1 alitial)
o sk Al Y o dpaaall gl 8 e 5 ) 3l alalalall J seane o dediil)
a5 Aglell AadlSal ae Jaladll 3 e el o5 20 A yral Lyl
el Bpenal) gl 3 alaladall Jpimna ol e e Dlgul a5 5 dlac)
WY e Aeaddl Gl ahlea e Gl dand Gaaa | Glagladl)
CES el e Bl Ll e gilas S e andinl LA 4 gk Al
A el Slapall Ciliasia a8

O isllean 1Y e Cliie e (g siad ciliall JS ol w2l & ekl
o gl laes 12U 1/ 5 2 50518 TanaDU il s S8y 50 51 el 5
0.09338 5 0.1087 e pill aa Jels 0.028185 0.3275 o W
Clise 8 Cpanall Al @l gl o) il cay WS gl e aas/de
hae) e lae Lo zsewall 2all e ef dpeadl Gl b allekl)
Lo (A 2nlS el amey el ol (i g e de (B (n il
; - O silell

@ e Y eadl Gall ol e e dlle A ) 2 ddle 3 gea
Ne g ), dmall g ool Glah lad 4aald Glawal aladii) A4k e Y)
Agali Y cleasd) A cpe ) el abiee WL Y alaad) (e 5 il Gl g
Aaii) ¢ Ay gumall ded 3N aladiu) ¢ Cpe )l cupa Al el s |
Bl Glanse aladind g dbaall J8 Gla¥) 5 i sle ] je ¢ 4y pall 4a8l<l

65



