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DETECTION OF PESTICIDES RESIDUES AND METALS IN
WATER AND SOIL SYSTEMS FROM CERTAIN
INDUSTRIAL AND AGRICULTURE AREAS
AT KALUBIA GOVERNORATE, EGYPT

Zidan Z.H.!; G, Gupta’; M.I. Abdel--Me%eedI; K.A. Mohamed!
and A.E. Bayoumi

ABSTRACT

The pesticide residues in drainage water. ground water, sediment and agriculture
soil samples collected from different locations through four different seasons at
Katubia governortae were monitored within the year 2000/2001. The obtained re-
sults showed that the detected pesticide residues were varizd in their types and struc-
tures between the five sites. The positive frequencies of pesticides contamination in
summer reached 44.43. 30,74, 48.15, 48.13 and 51.85 % as lotal monitored com-
pounds at El-gsinalia, El Kanater, El-sanafen. El-mazallate and El-happy land wa-
ters. respectively. On the contrary, winler witer samples were found contained the
tower number of compounds. As for ground water, organochlorne insecticides were
detected in very small amounts in some :reas and seasons. I water sediment, few
pesticides were detected. especially in auturun. On (he contrary, agriculture soil
samples recorded high pesticide residues than that detecied in sediment. The sea-
sona!l distributicn of pesticide residues was varied fromn site to site. In general, pesti-
cide residues were found in more nuinbers and amounts in sutmner, while winter
samples were contained the lowest values. In general, it was found that the detected
ainounts of pesticides residues were always under the penuissible levels of pesticide
residues. In case of the detected metals in the samples of drainage water and/or
gorund water, the obtained results indicate the negligible existence of netals, ie.
Co, Ni, Cr and Pb, while Mr was the only exception which exhibited the high
amounts in water samples at the three sclected sites.
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INTRODUCTION

The contamination of ground and sur-
facc water with pesticide residues can on
the onc hand be attributed to improper
handling of these environmentally sig-
nificant chemicals and accidents in agri-
culture. industry and trade. On the other
hand. pesticides can also reach ground
water and surface water ¢ven with good
agricultural practices. From the viewpoiny
of agriculture, the following pathways arc
of special importance (Abdel Ghany
2000): 1- Transport in the scil profilc
with leaching by rainwater through the
unsaturated zene to the ground water. 2-
DCrain flow into water bodies and proba-
blv reservoirs and runoffs from treated
crops and soils entering water bodies and
probably reservoirs. 3- Furthermore. at-
tention has to be given to: direct contami-
nation of surface water by drift and depo-
sition of pesticides by rainfall and other
kinds of emissions from atmosphere.

There are two concerns relating to
pesticide in water, namely possible public
health risks from the presence of residues
in drinking water and the potential effects
of pesticides on the aquatic environment.
During the last thirty years, conta-
mination of water with pesticides has
been investigated in several studies which
reported their fate and presence in surface
and ground water (Richard et ol 1987
and Barrett ef al 1996). The risks of the
leaching of pesticides and their
metabolites or degradation products into
ground water are discussed together with
approaches to the evaluation of such risks
{Beitz, 1994). The presence or absence of
particular organic matter, soluble salis,
etc. in water should be reported when
measuring pesticide residues in water
since adsorption and other factors may

have a greater cffect on the measurcment
than solubility of the pesticide in water
{Mansour ¢f ol 1999). In case of the
contamination of the river Nile by metals.
several investigators were detected a
significant amounis of metals in the water
of Nile river {Zayed ef al 1994; Abdct
Naser ¢f al 1996; Seddek ef al 1996).

The present investipation aimed to
study the seasonal contamination of
drainage water, ground water, sediment
and surrounding agriculture soil from
industrial and agricultural areas at Kalu-
bia governorate by pesticides and metals
during the year 2000/2001.

MATERIAL AND METHODS

1- Method of collecting water and
sediment samples

River water-composite sample of
two liters was taken. The sample was
composed from grab samples at 0.5m.
depths of a river. Commercial sampler
allows deep watcr samples to be taken. It
consists of a tube-like device with
removable stoppers on either end. As the
device drops through the water, the water
flows through the device. This insures
collecting a sample which is
representative of the water at the
collection depth. At the desired deptly, the
plugs are opened. thus collecting the
sample. A sample device can be
fashioned using 1 or 2 long cord and a
stoppered glass bottle. A tug on the cord
opens the stopper allowing the sample to
flow in with these samples , it is possible
to collect composite samiple without
anyone being in attendance. They can
provided by battery for portability.
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Samples transportation and collection
should be made using clean glass or metal
device.

1.2- Loamy (mucky) sediment

Depending on the depth of the river or
bodyv of water it may be possible to dig
with a paddle or shovel to obtain a
sample.

2- Extraction, clean-up of pesticide
residues in water and sediment

Extraction and clean-up of pesticide
residues from water samples were done
according to the method adopted by
Mann, (1981). Samples of sediment were
extracted and cleaned-up according to the
method adopted by AQAC (19%0a).

3- Determination of pesticides residues

About 2.5 to 3.5 mg from all tested
pesticides were weighed into 3 ml volu-
metric flask, dissolved and diluted with
acetone to the end volume of 5 ml A
suitable aliquot of standard solution was
injected in Gas- Chromategraphy GC
{Shimadzu 12A), at the suitable condi-
tions, The retention time (R.T.), area un-
der peak . the weight of studied com-
pounds and separation factors (R) were
established as presented in Table (1).
Amount recovered ranged between 75-85
percent for considered pesticides.

The operating conditions for the GC
were as follows:

Sixteen organochloring insecticides
were separated on GC column packed
with 2% dexile on sumikasorb Q.

- Detector ECD
- Temperature
Inj./Det. Temp. 230°C

Oven temp, prog.  180-230°C (2°C/min)

- Gas pressures

Carrier gas N: L3 kg/erd?
Bumer gas H, 1.0kg/cm?
Alr 1.0 kg/em®
- Attenuation [0x3
Eleven  pesticides  belongs to

fungicides, herbicides and insccticides
were separated on GC column packed
with 3% silicon OV-101 on Chromosorb

Q

- Detector . FID
- Temperature
Iny./Det. Temp. 230°C

Oven temp. prog.
- Gas pressures

[80-250°C (2°C/min)

Carrier gas N; 1.5 kwem?
Burner gas H, 1.0kg/em?
Air 1.0 kg/cm?
- Attenuation 10x3

{- Metal analysis

Drainage water and ground water
samples collected from the selected sites
during 2000/2001 were taken after
preparation for trace metals analysis of
Mn, Cr, Co, Pb and Ni by using Atomic
Absorption Flame Emission Spectropho-
toineter (Shimadzu, AA-6200) (AQAC,
1990b).

RESULTS AND DISCUSSION

Data concerning the detection of pes-
ticides residues belongs to different func-
tional groups in drainage water. ground
water, sediment and soil samples col-
lected from certain agricultural and indus-
trial areas at Kalubia governorate during
the year 2000/2001 are tabulated in Ta-
bles (2, 3, 4 and 3) and graphically iilus-
trated in Figures (1 A & B and 2 A& B).
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Table 1. Separation of certain pesticides on gas liquid chromatography GLC.

Compound Rt Area/ 10000 The weight Separation factor
{H2) R)
o-HCH 1,942 9.3 0.493 2.55
f-HCH 6.435 ) 0.521 2.66
Delta-HCH 7.648 12.7 0.717 1.79
Heptachlor 8.427 33.2 1.43 1.12
Aldrin 10.433 213 0.686 2.45
Heptachlor-epoxide  12.82 12.1 0.498 2.89
o.p-DDE 14.87 36.2 0.873 2,39
cis-Chlordane 13.69 6.7 0.323 0.95
p.p'-DDE 17.575 163 1.069 2.39
o.p-DDD 18.483 353 0.868 1.11
Endrin 19.282 328 2.028 1.08
o.p-DDT 20,633 347 0.887 1.63
p.p-DDD 221 1iL.7 2.648 14
p.p-DDT 21.545 19.4 0.496 0.98
Mirex 28,903 348 1.951 5.58
Endrin-keton 29.918 13.7 0.369 1.04
Thiram 2,513 12.86 1.82 2.14
Benefin 2398 16.26 0.42 1.03
Fenitrothion 5677 22.60 3.0 6.35
Parathion 6.32 13.98 0.27 1.84
Profenofos 8.975 17.32 2.58 439
Benalaxyl 11.287 25.29 0.83 4.0
Fenpropathrin 13.892 "26.77 073 4.12
Pyridaben 15.955 16.53 1.17 3.88
Alpha-methrin 17.335 26.89 0.83 2.30
Etofenprox 21.0 13.27 217 3.72
S-fenvalerate 24.7 47.9% 1.83 1.68

* Rt = Retention time
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Table 2. Monitoring of some pesticide residues (ppb) in drainage water samples collected from different locations of Kalubia governorate

during 7/2000-6/2001.
Pestcides Site B SiE Sile G

Summer Winter Auumn Spring  Summer Winter Autumn Spring Surnaer Winter Autumn Spring
a-HCH 07613 113119 11.93+79 9.7343.4 2.23£38 1.50£2.5  1980126.8  1.93x21] 1.35+2.2  3.8046.8 4.50+3.9
AHCH 16315 ND 290E5.02 243342 076412 ND ND 143424 080+18 ND 7464129 ND
SHCH 0.56tt3 ND ND 6.70£11.6  D46+08 12.88+16.5 ND NI ND 11.26419.3 ND ND
Heptachlor 0.6610.6 326156 726+125 ND ND ND 52490 ND ND ND ND ND
Aldrin N3 ND ND NI ND NI ND NI 203435 ND 626463 ND
Hept-epoxade ND 576199 270£36 6.7016.6 ND 17104296 ND ND ND 5.86+10.4 ND ND
o.p"-DDE 043107 ND ND ND 1525 ND 1.53+2.6 ND WD ND ND ND
cis-chlordane 1.3041.7 ND ND WD ND ND ND ND ND ND ND 1.76+3.3
p.p-DDLE W ND NI ND 110119 640%110 ND ND ND ND ND ND
o,p-DDD ND ND ND ND ND ND 14124 1.9613.0 NL ND NI ND
Endrin ND ND ND ND ND ND ND ND 135423 ND 4.56+4.8 ND
o,p"-DDT ND 4.06t7.0 ND ND ND ND ND ND 21011 8 ND NI NI
p.p -DDD ND ND ND NI 340449 ND ND ND ND N ND 1.06¢1.8
pp-DOT A167H0.U2 NI 19.3642] 4 29450 ND NI N[ NI ND NI NI NI
Miurex ND NG N18] ND ND 1.03:1.7 ND 3013452 ND 10317 ND ND
[indrin-keton N N[> ND NI NI N ND NE ND NI NI ND
Thiram VoG L1 ND ND 0.96t1.7 ND ND ND ND 26145 ND 2.6014.5 ND
Benefin ND ND ND ND ND ND 30.63+53.0 ND ND ND ND ND
Fenitrothion 110410 7762134 1703251 ND ND 1394340 ND NI 0.76+1.3 ND ND NI
Parathion ND ND ND ND ND ND ND ND ND ND 6.73t11.6 503387
Profenalos 093t1 6 NI ND ND ND 1.16+2.0 ND ND ND ND ND NI
Benolaxyl 0.63£E0 NI ND ND ND ND 3743464 8 ND ND ND ND ND
Fenprapathrin 073412 10401181 35164338 17.16£29.7 ND NI N3 1040£18.0 ND ND ND ND
Pyridaben ND ND ND ND 1.06+1.8 ND ND ND ND ND ND ND
Alphamethrin ND ND ND ND ND ND ND NI ND ND 6364112 ND
Etefenprox ND ND ND ND ND ND ND ND NI3 ND ND ND
S-fenvalerate ND ND 4.33+7.5 ND ND ND NI ND ND ND ND ND

Each value represent the mean + STD. Dev. NID; Not Detected under the limite of detection (1 ppb), Site B: El-Esmalia (E} Khanka). Site E: Bl Kanater (] Kanater), Site G Il

Sanatin (Benha) Summer date: 20/6-21/9 {7-8-9/2000), Winter: 20/12-21/3 (1-2-3/2001), Autumn : 217920712 (10-11-12/2000) and Spring © 21/3-2046 (3-5.62001 ).
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Table 2. Conl.

Pesticides Sie E Site b
esticides - - : -
Summer Winter Autumn Spring Summer Winter Autumn Spring
a-HCH 0.70£1.2 323133 5.60+3.3 ND ND ND ND ND
AHCH ND ND ND 9.8+10.8 0.7:1.21 2.4314.2 2.1643.7 ND
SHCH 1.162.0 ND ND ND 1.43£2.4 ND 1.2322.13 5.10+8.8
Heptachlor ND ND 6.43x11.1 ND ND ND ND ND
Aldrin NI ND ND ND N ND NP 1731646
Hept-epoxide ND ND ND ND ND N ND ND
o,p-DDE ND ND ND ND 0.6+1.0 ND 18.33+30.0 ND
cis-chlordane 5.00+8.6 ND ND 46179 ND ND ND ND
p.p"-DDE 5.71049.8 ND ND ND ND ND ND Nb
o,p’-DDD ND ND 4.7618.2 ND 0.3:0.5 ND ND ND
Endrin 2.03+3.5 ND ND ND ND ND ND ND
o,p-DDT ND ND ND ND ND ND ND ND
pp"-DOD ND ND ND ND ND ND ND 4.56:7.9
p.p-DDT ND ND ND ND ND ND NI N
Mirex ND ND 0.2040.3 ND ND 10.36L17.9 536499 ND
Endrin-keton ND ND ND ND ND ND ND ND
Thiram 3.03x5.2 ND ND ND ND ND ND ND
Benefin ND ND ND ND 1.06+1.8 ND ND ND
Fenitrothion ND ND 1.06+1.8 ND ND ND ND ND
Parathion ND ND ND ND ND ND 684118 ND
Profencfos ND ND 47:8.1 ND ND ND ND 2.76:4.7
Benolaxyl ND ND ND ND 0.500:0.8 ND ND ND
Fenprepathrin 7.66£13.2 13.83+23.9 ND 5.86110.1 ND ND ND ND
Pyridaben 0.340.5 ND ND 13.76123.8 ND 28.46149.3 NI 1.96:3.4
Alphamethrin ND ND ND ND 5.00:8.6 ND ND ND
Etefenprox ND ND ND ND ND ND ND ND
S-fenvalerate ND ND ND ND ND ND ND

Each value represent the mean = STD. Dev. NI, Not Detected under the limite of detection (1 ppb)., Site L: El-Mazallate Site M: El-Happy land. Summer
date: 20/6-21/9 (7-8-9/2000), Winter: 20/12-21/3 (1-2-3/2001), Auvtumn : 21/9-20/12 (10-11-12/2000) and Spring : 21/3-20/6 (4-5-6/2001)

6t

1umo{eg pue PIWRYOR PISIN-19pQY ‘BIdND Uept7



UG S[euuy

S

£00C Uiy

Table 3. Moniloring of some pesticide residues (ppb) in ground water samples collected from different locations of Kalubia
governorate during 7/2000-6/2001.

Pesticides Sue 13 Sile k Site L

Sumaner Winter Autumn Spring Summer Winter Autumn Spring Sumrmer Winter Autumn Spring
wlICH 180 +31 303 229 ND 090 i35 163 28 273 124 150 26 310 153 327 156 ND 0302035 ND
/+HCH ND ND 090 £1.5 ND 043 207 070 %12 ND ND 1.50 +2.6 ND 183431 243112
GHICH 027 +04 127 11 070 1.2 ND ND 033 109 137 116 ND ND 240 £4] ND ND
lHeptachlor N3 NI ND ND 197 34 ND ND ND ND ND 1.0311.9 N
Aldnin ND ND ND NI ND ND .80 113 NI ND ND ND ND
1 ept-epoxide 333 1587 ND 150 £2 6 030 +03 ND 1.27 1.1 ND ND .10 +0.1 ND ND 6.10+ 2.3
O,p"DDE ND ND ND ND 733 #1127 ND 140 212 420472 030 105 ND 0.60£3.0 ND
cis-chlordane 237 241 ND 030105 ND ND ND ND ND ND ND ND ND
o -DDE ND ND ND ND ND ND ND ND ND ND ND ND
o.p DD Ni» ND ND ND ND ND ND ND ND ND  14.00+24 ND
lindrin ND ND ND  1.20 120 ND ND ND ND ND 210 36 0387:5 ND
o -DOT 260 22 130 22 ND N 103 £1.7 207 +33 ND HD ND ND WD ND
p.p"-DDD NI ND ND ND ND ND N ND ND ND NI ND
DT 4.33 +75 NI 8.53 £33 070112 ND NI NI 027 ga ND ND NI NI
Lley NI Wi Ni) il Nl NI NI NI lud bl s Bl [N F] IS
Fanldin-keton N NB N N N NI ND ND ND ND ND ND
Thiram ND ND ND ND ND ND 1.60 £2.7 ND ND 050 +08 NI NI
I3enefin ND ND ND ND ND ND ND ND 767 £132 ND 0102047 NI
Fenitrothion ND ND ND NI ND ND ND ND NI ND ND ND
Parathion ND ND ND N 150 +26 ND ND ND ND ND ND 1.73£3.0
Iofenofos 113 +] 9 ND 143 24 ND ND ND ND NI ND 0.27+04 ND
Henolaxyl ND ND ND NG ND NI ND ND ND ND ND ND
Fenpropathrin 500 86 203 135 363 137 ND ND ND ND ND 1967 14340 073 12 ND ND
I'vridaben ND ND ND ND ND ND ND ND ND ND ND N
Alphamethrin ND ND ND ND ND ND ND ND ND ND ND N
Litefenprox. ND ND ND 077 413 ND ND ND ND ND ND ND ND
S-fenvalerate ND ND 130122 ND ND ND 2367 1409 ND ND ND ND ND

Each value represent the mean + STD. Dev. NI, Not Detected under the linite of detection (1 ppb)., Site B: El-Esmalia (E! Khanka), Site E: El Kanater (El Kanater), Site G: El-
$anafin (Benha). Summer date: 20/6-21/9 {7-8-9/2000), Winter: 20/12-21/3 (1-2.3/2001), Autwmn : 21/9-20/12 (10-1 1-12/2000) and Spring - 21/3-20/6 {4-5-6/2001 )
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Tabic 3. Cont.

Pesticides Site L Site M A
Sunumer Winter Autumn _Spring Sumumer Winter Autumn Spring
a-1ICH ND ND ND ND 077 +1.33 ND ND ND
BHCH 1.30 £1.50 ND 1.87 +3.23 ND ND ND 0.50 +0.87 ND
SHCH 0.90 +0.79 ND ND ND 1.57 £2.06 ND ND ND
Heptachlor ND ND ND ND ND ND ND ND
Aldrin ND ND ND ND NBD ND ND ND
Hept-epoxide 7.45 14.90 ND ND ND ND ND ND ND
o,p-DDE 6.50 +7.51 ND ND ND ND ND ND ND
cis-chlordane 5.50 £6.35 ND 0.23 £0.40 ND 1.83 £1.96 ND ND ND
0. “DDE ND ND ND ND ND ND ND ND
a,p -DDD ND ND ND ND ND ND ND ND
Endrin ND ND ND ND 16.20 2501  ND ND ND
0,0 -DDT ND NI ND ND ND ND ND ND
|p.p -DDIY ND ND ND ND ND ND ND ND
|p.p -DDT ND ND ND ND ND ND ND ND
Mirex ND ND ND ND ND ND 1.70 +2.94 ND
Endrin-keton ND. ND NI ND ND ND ND ND
Thiram 13.75 £10.10 ND NP ND 17.00 £1493  ND ND ND
Benefin ND WD NP ND ND ND ND ND
Fenitrothion 7.50 +8.66 MD 2.27 £3-93 ND ND ND ND ND
Parathion ND ND " ND ND ND ND ND ND
Profenufos ND ND ND ND ND ND ND ND
Benolaxyl ND ND ND ND ND ND ND ND
Fenpropathrin ND ND ND ND 2.77 +4.79 ND ND ND
Pyridaben ND ND ND ND 3.23 +5.60 ND ND ND
Alphamethrin 3.45 +3.98 ND ND ND ND ND ND ND
Etefenprox 7.00 +8.08 ND ND ND ND ND ND ND
S-fenvalerate 10.00 +11,55 ND ND ND 40.67 +4562 ND ND ND

Each value represent the mean + STD. Dev. NI, Not Detected under the limite of detection (1 ppb)., Site L: El-Mazallate Site M: El-Happy land, Summer date: 20/6-21/9 (7-8-

9r2000), Winter: 20/12-21/3 (1-2-3r2001), Auturon : 21/9.20/12 (10-11-12/2000) and Spring : 21/3-20/6 {4-5-6/2001).

96¢

nunoAes] pue paweyo ‘pdo-Ppqy ‘eidng) ‘ueprz



€007 “(T)gt 19§ oY speuuy

Table 4. Monitoring of some pesticide residues (ppb) in sediment samples collected from different locations of Kalubia
governorate during 7/2000-6/2601.

Pesticides Site B SitE Sie G
Summmer Winter Autimin Spring Surruner Winter Autwmnn Spring Summer ‘Winter Autupn Spring
o-HCH ND 13.834230 16734289 407474  8500+147.  7T10+123  413+71 20704 4367736 13.87+240 ND 403+69
AHCH 1793342111 6.37+11.0 ND 0.63+1.10 ND 10.83+18.7 ND ND 10334179  1833+163 130.1+121 ND
&-HCH 306.00+530.0 ND 150.8+293. ND 177004306 3.43+595 413471 0.83+]144 ND 380455 ND 0.50+0.8
Heptachlor 38.33+66.4 ND ND 1.63+2.83  3700+640 3204554 633+109 NI» 53.61+92.9 NI ND ND
Aldrin ND ND ND ND Nk ND ND NP ND 303452 ND 0.83+1.4
Hepl-epoxide ND ND 1017+176  250+433 ND 3.5716.18 ND 0.50+0.87 ND 31.30+36.1 3.37+3.83 ND
ap-DDE 879.33+963.1 ND ND ND ND ND 0.43+0.7 ND ND ND ND ND
cis-chlordane ND 217+3.7 ND ND ND ND ND ND ND TO7+122 ND ND
pp-DDE 137674238 ) ND ND ND ND L5H2.60  083+14 ND ND ND ND ND
o,p DD NI ND ND ND ND " ND 6.67411.5 16.90+29.2 ND ND ND ND
Endrin NI ND ND 0.40+0.6 ND ND 3.53+6.1 ND ND 253+43 ND 0.50+0.8
o.p-DDT ND 3.50+6.58 B.77+15.1 ND ND 3434595 3123+56 ND NI 3764 6.43+11.1 ND
2.p-DDD ND NI ND ND ND ND ND ND ND 0.47+0.8 ND ND
2.0 -DDT NI NI 15.23+263 ND 325008562 205435 5 S8OF100 NI ND NI NI NI
Mirex Hi) N2 NI 3071548 NLY NiJ Nl NI ND 7430128 0305 NI
Endrin-keton ND ND ND ND NI ND ND 10.47+18.] ND ND NI 10.73+18
Thirarn ND ND ND ND ND NI 385740668 ND ND 11934206 23.47+40. ND
Benefin ND ND ND NI 314.00+264  1.50+2.60 ND ND WL NI ND ND
Fenitrothion ND ND ND ND ND ND ND ND 411.33+712 ND ND ND
Parathion ND ND ND ND ND ND ND ND ND ND 276.0+478 ND
Profenofos ND ND ND ND ND ND 10.57+18.3 ND ND 1 7042.9 ND ND
Benolaxyl ND ND ND 0,43+0.75 ND ND ND NI ND ND ND NI
Fenpropathrin =~ 243.33+421.1 13.70+23.7 5.1748.95 ND 273334473 30.10+52.1 70.50+122 ND ND ND ND ND
Pyridaben ND ND ND ND ND ND ND ND ND 117422 ND ND
Alphamethrin ND 0.83+1.44 ND ND ND ND ND ND ND ND ND ND
Etefenprox ND ND ND ND ND ND ND ND ND ND 3.77+6.52 ND
S-fenvalerate ND ND ND ND ND ND ND ND ND 26 50+46.4 ND ND

Each value represent the mean & STD. Dev. NDj; Not Detected under the limite of detection (1 ppb)., Site B: El-Esmalia (E} Khanka), Site E: E} Kanater
(El Kanater}), Site G El-Sanalin (Benha).Summer date: 20/6-21/9 (7-8-9/2000), Winter: 20/12-21/3 (1-2-3/2001), Autumn - 21/9-20/12 (10-11-12/2000)
and Spring : 21/3-20/6 (4-5-6/2001).

RIQNTEY] TE [10S PUE J3JEAL UT SAMPISA [RISUN PUB S3PIONSad

L6t



€007 (18t ‘1§ DUy s[euuy

Table 4.Cont.

F Site L Site M
Pesticides Sumumer Winter Autumn Spring Sununer Winter Autuinn Spring
a-HCH 304.00 +526.5 7.43 £12.87 447 +7.7 ND 240,77 415.0 ND ND ND
AHCH ND ND ND 1.50 10.61 ND ND 1043 187 1.25 1.4
&HCH ND 52.00 £50.25  13.87 12402 0351031 ND 7.55 +8.7 ND ND
Heptachlor ND ND ND ND 26,67 146.1 ND ND ND
Aldrin ND ND 0.77 £1.33 ND ND ND  137.67 12384 0.75 0.8
Hept-cpoxide ND 3.67 £3.33 ND ND ND ND ND ND
o.p-DDE ND ND NB ND ND ND 3833 +66.4 ND
cis-chlordane 173.67 1300.8 ND 71.23 £123.3 ND ND ND ND ND
p.p-DDE ND ND 143.67 +248.8 ND 3700 £549.0 1105 +12.7 ND ND
o.p-DDD ND ND ND ND ND ND ND ND
Endrin ND ND ND 0.63 1.1 16.20 +25.0 ND ND ND
op-DDT ND ND ND ND NI ND ND ND
p.p -DDD ND ND 25.00 433 ND ND ND ND ND
p,p-DDT ND ND ND ND 10.67 118.4 ND ND ND
Mirex ND ND 4.77 8.2 ND ND ND  41.87 t68.} ND
Endrin-keton 23.67 +40.9 ND ND ND ND 095 1.1 6.33 £10.9 ND
Thiram ND 5773 ¥9.93 30433 £527.1 ND ND ND ND ND
Benefin ND ND ND ND NI} ND ND 1.45 £1.6
Fenitrothion ND ND ND ND 23.33 +40:4 10.05 £11.6 ND ND
Parathion ND ND ND 0.83 £0.7 ND ND ND ND
Profenofos 533 9.2 ND ND ND 57.67 +99.8 NI ND ND
Benolaxyl NI ND 3.03 152 ND ND ND 0.50 +0.8 ND
Fenprepathrin ND ND ND ND ND ND ND ND
Pyridaben ND ND ND ND ND ND ND ND
Alphamethrn ND ND ND ND ND ND ND ND
Etefenprox ND ND ND ND ND ND ND ND
S-fenvalerate ND ND ND ND ND 109.50 +126 ND ND

Each value represent the mean + STD. Dev. NIX; Not Detected under the limite of detection {1 ppb)., Site L: El-Mazallate Site M: El-Happy land.

Summer date; 20/6-21/9 (7-8-9/2000), Winter: 20/12-21/3 (1-2-3/2001), Autuen : 21/9-20/12 (10-11-12/2000), and Spring : 21/3-20/6 (4-5-6/2001).
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Table 5. Monitoring of some pesticide residues {ppb) in soil samples collected from different locations of Kalubia

governorate during 7/2000-6/2001.

Posticides —— __ SweB ‘ Site E . . e —
Suhizner Winter Autumil Spring Swnmer Wanter Autums Spiug Saimnes Wuiter Auhizon Spnng

ei-HCH S 33+ 451 4 183118 243442 lu2itic s 416 00+4643 I47+275 2540024133 37046 4 2370744116 o43rll. 1000£172 t47+25
jFHCH TL67t124] ND ND 1.50£26 ND 1.07+1 8 ND ND ND 10.50£18 1 N 1710129 ¢
&HCH ND ND T3.001126.4 11.30£ 23 ND ND 39746.8 ND 307153 ND ND ND
Heptachlor 202621750 NL 67671172 ND 6603342200 438759 31.00£536.0 ND 30.33252.5 ND ND ND
Aldnin ND 1.87£3.2 ND 1107191 510334883 ND ND ND ND ND ND ND
H-cpoxide  2667£56S8 1173203 12550204 1.4312.4 ND ND ND 417272 103.67£179.5 ND ND ND

ap ‘DDE 306.00+330.0 ND ND ND 96 67+167.4 ND 7071122 19.17¢176 ND ND ND 303:52
ris- cllor ND ND 12.53£21.71 ND ND ND 296 67+5118 NI ND NI NI ND

v -DDE NBD NI Ni» Hao71309 ND ND NI ND ND NI ND ND
ap-DLD 83331443 ND ND ND ND ND ND 1063184 ND ND £.3042.0 ND
Endrne ND 14834256 ND ND 174333019 0.73t1.2 ND 17732307 3B00658 ND ND ND
ae-DDT 637.00x125.0 NI ND 17.80£30.8 ND 21.50+37.24 1771411 ND ND NG ND ND
pr»-DDD ND 10.70+18 5 ND ND ND ND ND ND 306.004£530.0 N ND 067165
re-DOT ND 13504233 ND ND ND 30401526 ND ND ND 0.77+13 836711449 ND
Mirex ND ND 130£2.25 NI ND ND NI ND NI T3 E ND NI
End-Keton ND ND ND ND ND ND 6571137 ND ND ND ND ND
Thuran N NL 304.33£527.1 ND ND ND ND ND i0.33x179 ND ND ND
Benetin ND ND ND ND 3243315617 ND 38.00+658 ND ND ND ND
Fenitrothion ND N ND 3593+434.0 ND ND ND 16.07+27.8 20,03+34.7 ND 374.331648 ND
Paration ND 2442 ND ND 447.66£774.2 ND ND ND ND NI ND ND
Profenofos ND ND ND ND ND ND ND 10 50+ 18.1 ND ND ND NI
Bemalyyl ND ND ND ND 473331819 ND ND ND ND ND ND ND
Fenpropathn - 437337574 4067436 87 TH03£1230 ND ND ND ND 31731549 ND ND ND ND

ne

Pynidaben ND ND ND ND 843.67£125.0 ND ND ND ND ND ND ND
Alpha meth ND ND 10.53118.1 ND ND ND ND ND ND ND NI ND
Etefenprox ND ND ND NG ND ND ND ND ND ND ND ND
S-{enmvalerate ND ND 50 231K7.1 ND ND ND ND ND ND 2350440 7 N ND

Each value represent the mean + 1D Dev, NDv, Not Detected under the limite of derection (1 ppb) | Sire B: El-Estnalia (1] Khanka), Site FEDRanta (81 Kaater ), Site G- ERSangdin (Benha) Sunine
dale: 20/6-24/9 (7-8-9/2000), Wariter 20712-2173 (1-2-3/2001), Autunni : 20/9-20012 (10-11-12/2000) andd Spring © 21432000 (4-5-0,2001).
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Fig. 1: Average levels of the detected pesticides residues (ppb) in

samples of drainage water (A) and ground water (B) collected from
different location of Kalubia governorate during 7/2000-6/2001.
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Pesticides residues in drainage water

Data in Table (2) and Fig. (1-A), indi-
cate the detection of pesticide residues in
drainage water of the five selected sites,
but in different values from site to site.
The positive frequencies of pesticides
contamination reached 44.44, 40.74,
48.15, 48.15 and 51.85 % as total moni-
tored compounds at El-Esmalia, El
Kanater, El-Sanafen, El-Mazallat and El-
Happy land waters, respectively. Among
the analyzed 27 pesticides, the number of
absent ones from checked sites reached
12.11, 13, 13, and 14, respectively, Water
samples collected during Summer were
found contained, in general, the higher
numbers of pesticides. The contrary was
recorded with Winter water samples. Au-
tumn and Spring samples were contained
different numbers of pesticides according
to location and site. The detection of high
numbers of pesticides in Summer water
may due to the extensive and wide use of
pesticides in controlling pest complexes
in cotton, rice, orchards and vegetable
fields.

Data also indicate that the majority of
detected pesticides was found belongs to
organochlorines, representing 50 — 50 %
as positive unexpected. The pyrethroid,
fenpropathrin found in amount, (15.87
ppb as average) in El-Esmalia water
distributed as 0.73, 10.40, 35.16 and
17.16 ppb at summer, winter, autumn and
spring, respectively, Alpha-HCH and
p.p'-DDT came next in the same water
source, reached 35.89 and 3.56 ppb,
respectively. Our findings are in harmony
with that obtained by Abdel Hamid et «f
(1992); Abdel Razik et ol (1988);
" Dogheim ef a«f (1992); El-Dib and
Badawy (1985); Hassan ef o/ (1996) and
Ragab et al (1997).

-

2- Pesticides residues in ground water

Data in Table (3) and in Fig. (1-B),
indicate that pesticide restdues were not
detected during winter and spring in
water collected from El-Mazallate and El-
Happy land. Also, these sites were found
to contain minute residues, mainly
organochlorine during Summer and
Antumn, It is quite interesting to notice
the existence of high amount of the
pyrethroid S-fenvalerate reached 10,0 and
40.67 ppb in water from El-Mazallate and
El-Happy land, respectively. Alpha-
methrin was found in small amounis,
(345 ppb) during Swmnmer at EI-
Mazallate. The  organophosphorus,
fenitrothion was detected in water of El-
Mazallate at 7.5 and 2.27 ppb in Summer
and Autumn. The fungicide thiram was
detected in summer at two sites. El-
Mazallate and El-Happy land, i.e., 13.75
and 17.00 ppb, respectively.

Organochlorine  insecticides  were
detected in very small amounts at some
areas and seasons.

The other sites showed the presence
of pesticide residues during the four
scasons In very small amounts and
munbers, S-fenvalerate was found in
Autumn water samples from the EI-
Esmalia (1.3 ppb) and El-Kanater (23.67
ppb). Alpha-methtrin was not detected at
these sites. Fenpropathrin was found in
El-Esmalia water (3.0, 2.03, 3.63 ppb &
ND) and El-Sanafin (19.67, 0.73 ppb, ND
& ND) at Summer, Winter, Autumn and
Spring, respectively. The organophos-
phorus profenofos was detected in
Summer and Spring (El-Esmalia) and in
autumn  (El-Sanafin). Parathion was
found in two sites, El-Kanater and El-
Sanafin, but in very small amounts (1.5
and 1.73 ppb), while the widely used

Annals Agric. Sci., 48(1), 2003
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OP’s fenitrothion was not detected in any
samples of water from these sites. Our
findings are in harmony with (that
obtained by Brunetto et al (1992);
Borner (1994) and Barrett ¢f al (1996).

3- Pesticides residues in water sediment

Data in Table (4) and Fig. (2-A),
indicate the detection of few pesticides in
low numbers and levels in sediment
samples collected from El-Mazallate and
El-Happy land sites, especially at autumn.
A remarkable trend of contamination was
occurred with El-Happy land samples,
where the lowest incidence of pesticides
was recorded in spring (3/27), followed
by Winter (5/27), Autumn (6/27) and
Summer samples (7/27).

It is quite interesting to notice that
some compounds were found in
unexpected high amounts, i.e. «-HCH in
summer (304.0 and 240.7 ppb) at El-
Mazallate and El-Happy land, respec-
tively. The same was found in winter
samples of El-Mazaliate, ie. 8-HCH
(52.0 ppb), cis-chlorane (173.67 ppb) in
summer, p,p-DDE (143.67 ppb) in
Autumn, cis-chlordane (71.23 ppb) in
Autumn, thiram (304.33 ppb) in Autumn.
El-Happy land samples showed high
amounts of pp-DDE (3170 ppb,
Summer), mirex (41.87 ppb, autumn),
profenofos (57.67 ppb, Summer) and S-
fenvalerate (109.50 ppb, Winter). The
other three sites, showed different trends
of contamination. Sediments from El-
Esmalia were found contained few
numbers (6-7/27) of pesticides during the
studied seasons. The detected pesticides
in sediments from El-Esmalia at Summer
were found in higher amounts than the
other seasons, i.e. 179.33, ppb (B-HCH),
306.0 ppb (3-HCH), 879.33 ppb (o.p-

DDE), 13767 ppb (pp-DDE) and
243.33 ppb (fenpropathrin). Delta-HCH
was found tn 180.83 ppb in Autumn
samplcs.

Sediment from El-Kanater was found
contained 1853 % of the monitored
compounds belongs to the organo-
chlorines (0.5 — 16.90 ppb) in spring.
Autumin samples were contained 44.44 %
but in very small amounts, except thiram
(38.57 ppb) and fenpropathrin (70.30
ppb). Summer samples were found
contained high values of o«-HCH (85.0
ppb). &-HCH (177.0 ppb), p.p-DDT
(325.0 ppb), benefin (3140 ppb) and
fenpropathrin (273.33 ppb), while the
other pesticides in Benha sector were
found contained high amounts of o-HCH
(43.67 ppb), heptachlor (53.67 ppb) and
fenitrothion (411.33 ppb) in summer.
Spring samples were contained 18.5 %,
compounds in very minuie amounts
(0.50-10.73 ppb), while Autumn samples
containgd high amounts as B-HCH (130
ppb) and parathion (276.0 ppb) even it
was banned since 1985 in Egypt. Winter
samples were contained 51.85 % of
monitored pesticides, most of them
belongs to organochlorine (10/27). Qur
findings are in harmony with that
obtained by Abdel Razik ef a! (1991);
Abu-Elmayem et al (1979); Iwata ef al
(1995) and Osfor ef af (1998).

4- Pesticides residues in agriculture soil

Data in Table (5) and Fig. (2-B),
indicate that no pesticides residues were
detected in Winter and Spring soil
samples from El-Happy land, while o-
HCH was found in El-Happy land at
Autumn (311.33 ppb). Summer soil were
contained high amounts of six com-
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pounds, ie. o-HCH (38333 ppb),
heptachlor (20633 ppb), o.p-DDE
(137.33 ppb), op-DDD (104.0 ppb),
p.p-DDT (27.¢ ppb) and fenpropathrin
(373.33 ppb). El-Mazallate soil was
found free of pesticide residues during
winter and spring, while contained: o-
HCH (238.67 ppb) and p,p -DDD (73.0
ppb). Summer samples showed the same
trend of El-Mazallate site, showing the
existence of o-HCH (437.33 ppb),
heptachlor  (23.67 ppb). o,p-DDE
(104.67 ppb), pp-DDT (237.67 ppb).
Parathion (71.67 ppb), profenofos (27.33
ppb) and alphametrhrin (106.33 ppb).

The other three sites showed the
presence of greatest numbers of pes-
ticides, representing 81.43, 81.46 and
51.85% as total at El-Esmailia, El-
Kanater and El-Sanafin, respectively. Soil
of summer collection was found cont-
ained high amounts of pesticides, reached
237.67 ppb (a-HCH), heptachlor-epoxide
(103.67 ppb) and p,p-DDD (306.0 ppb)
in El-Sanafin.

A different trend of contamination
was found in El-Esmailia and El-Kanater
sites, where 22 compounds were detected
among the analyzed 27 pesticides. The
seasonal existence of pesticides were
8/27, 8/27, 10/27 and 8/27 with samples
collected at Summer, Winter, Autamn
and Spring, respectively.  Again,
pesticides residues were found in high
amounts in Summer soil of El-Esmailia
site, i.e. o-HCH (54433 ppb). B-HCH
(71.67 ppb), heptachlor (202.67 ppb),
heptachlor-epoxide (326.67), o,p'-DDE
{306.0 ppb}, 0,p-DDD (83.33 ppb), 0.p -
DDT (637.0 ppb) and fenpropathrin
{437.33 ppb).

The same trend of pesticides
distribution was found in soil from El-
Kanater site, showing the existence of

9/27, 6/27, 8/27 and 8/27 compounds
during Summer, Winter, Autumn and
Spring, respectively. Samples of spring
season were contained low amounts of
the eight compounds. Autumn samples
contained «-HCH (254.1 ppb), heptachlor
(31.0 ppb), cis-chlordane (296.67 ppb)
and other five compounds in low values.
Winter soil was found contained six com-
pounds in small amounts of organo-
chlorine pesticides.

It is interesting to notice that the
detected pesticides in soif samples
collected from Ei-Kapater at Summer
which were found in high amounts, i.e. «-
HCH (416.0 ppb), heptachlor (660.33
ppb), aldrin (510.33 ppb), op-DDE
(96.67 ppb), endrin (174.33 ppb) benefin
(32433 ppb), pararthion (447.0 ppb),
benalxyl (473.33 ppb) and pyridaben
(843.67 ppb).

Our findings are in agreement with
that obtained by Askar (1980); Cogger
& Connell (1991); Iwata ef al (1993)
and Osfor et af (1998).

Reviewing the aforementioned results,
it could be concluded the detection of
some pesticides belongs to different
functional groups in drainage water,
ground water , sediment and agriculture
soil samples collected from selected sites
at Kalubia governorate. The seasonal
distribution of pesticide residues was
varied from site to site. In general,
pesticides residues were found in more
numibers and  amounts in  sunumer
samples. Winter samples were contained
the lowest numbers and amounts of
pesticides residues,

However, the existence of the
detected pesticide residues mav be
explained by the extensive use of
pesticides of various groups, especially

~ insecticides and fungicides in summer

Annals Agric Sci.. 48(1). 2003
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Table 6. Detection of some metals (ppb) in the drainage water and ground samples coltecled from different markets of
Kalnbia governorate during 7/2000-6/2001,

Aletuls (pph)
Localion Season Dranage waler Ground waler
Nln I’b Co My Cr ki b Co Ny Cr __(
lismathia Swnmer NI 4334751 133+231 ND ND 83341443 NI ND ND ND
B) Winter ND ND ND ND 267462 ND ND 1033179  ND 3.0045 20
Sectar-
¢ Aulumn 23 6744099 ND ND 3+5.20 ND ND a7+ 15 ND ND ND
Eikhanka
Spring, ND 007+1 15 ND | 33+231 NI BRIk 77 i) ND ND ND
Averagesyeal 342 125 033 108 067 b ul7 258 0 075
R ngter S Ssuise s Toltdol INis ND ML 1> U125 98 N ND ND ND
{E) Winter ETHA099 16T 8 ND 167+2.89 ND  S000+8660  J 674289 4334751 ND ND
(Sector-
Aulumn ND NI ND NI ND ND 30U+5 20 ND ND ND
ElKanaler
Spruyy G6THIT S5 631097 ™Mby NI NI EIRESIF AT P ND NI N2
Average/year 2008 2o ¥ 042 0 17 33 116 Tug 0 U
El-Sanalin Summer 100+1 73 N ND NI NI NO 100+1 73 ND ND ND
anler 3 e ) 3742
Q) w 300520 ND ND ND ND NI ND 16742 §9 ND ND
Seclor-
¢ Autwnn ND +33+7 51 ND 0.33+0 58 ND ND N[ ND ND ND
Banha)
Spring ND NI ND ND N XSS TRNTY [P N NI NI
Averageiyesr I 108 1] 03 0 n7s 0325 042 v 0

NI, Not Deteeted under 1 1 .nte ol detection (1 ppb)., Sunmmer date: 20/6-21/9 (7-8-9/2000), Winter date. 20°12-21/3 (1-2-3/2001), Autwmn date @ 21/9-
20¢12 (10-11-12/2000), and Spring date: 21/3-20/6 (4-5-6:2001)
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crops while the contrarily was occurred in
winter. In addition, (ransfer and imove-
ment of pesticides from treated area to
water resources arc greatly responsible
for such contamination with low levels of
pesticides. Moreover, it is quite strange
and interesting to detect mirex which was
never imported and/or applied in Egypt
for agriculture as well as health purposes.
This may be attributed to the fact that
inirex was derived from (hie conversion of
some long lasting organochlorine pesti-
cides remained from 1960°s.

On the other hand, considering the
permissible levels and maximum residue
limits of pesticides in water, it could be
menticned that such levels are available
only for drinking water (WHO, 1984),
while not available for drainage and
ground water. Accordingly, the high
levels in the aforementioned Tables and
finding should be considered for risk and
hazards assessments.

5- Metals in water samples

Data in Table (6) indicate that minute
amounts of metals were occasionally
detected in drainage water during some
scasons. Most samples were found free of
metals contamination. The number of
positive samples reached one (Cr, 2.67
ppb), four (Ni, 3.00, 1.33, 1.67, 0.33), six
(Pb, 4.33,0.67,2.67,1.67,6.33, and 4.33
ppb} and six (Mn, 23.67, 50.00, 23.67,
6.67, 1.00 & 3.00 ppb).

As for ground water, data in the same
Table indicate that Nickel was not
detected in any of the collected and
analyzed samples. Chromium was found
in winter samples from El-Esmailia only
(3.00 ppb). Cobalt was detected in three
samples during winter, reached 10.33,
4.33 and 1.67 ppb with El-Esmailia, El-

407

Kanater and Bcenha, respectively. Lead
was found in four samples compared with
six ones with manganese. Mangaicse was
detected in high amount during spring at
Eil-Esmailia (88.00 ppb) and winter at
EL-Kanater {(50.0 ppb). Our findings arc
in harmony with that obtained by Zayed
et al (1994); Abdel Naser ¢t al (1996)
and Seddck ef al (1996).

In general, the detected mctals in
abnormal high concentrations in water
may be attributed to the aggregate
amounts of these metals from different
sources, i.e pesticides, fertilizers and
waste water from different industries.
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