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Abstract

This experiment was conducted to study the effect of irrigation
with treated sewage water (TSW) on the levels of pesticide
residues in plants cultivated in loamy sandy or silty loam soil.

The results indicated that an increase of organochlorine (OC)
level when the two soil types were irrigated with agriculture
drainage water (ADW) and ground water (GW) compared with
sewage water (SW), at the 1 and 2™ growing seasons. Lower
pesticide residues were found when the soils were irrigated with
TSW.

Also, water source affects greatly the level of pesticide residues
observed by plants. According to the total detected pesticide
residues, GW caused high contamination in wheat grains or radish
leaves, followed by SW, while TSW caused the lowest. However, all
detected pesticide residues in wheat grains or radish leaves did not
exceed the MRLs contamination of Codex, 2000.

Key words: Treated sewage water, Soil, Plant, Pesticide
contamination.

INTRODUCTION

The demand for water increases each year as urban and natural development
countries. In the past focus has been on providing fresh groundwater and surface
water for domestic, industrial and agricultural purposes. Opportunities for ecologically
sustainable development can be pursued by the more efficient use of traditional
sources of fresh water and by the increased used of alternative resources such as
reclaimed water. There are no comprehensive figures of the wastewater used for
irrigation but the available estimates indicate that about 900,000 hectares of farmland
in developing countries are irrigated with wastewater, and globally 20 million hectares
producing nearly 4 % of food are irrigated with wastewater (Muhammad Abbas,
2006).

But some scientific articles raise questions about possible health and the
environmental effects of sewage water uses. Recent studies support long standing
concerns about possible public health effects of reclaimed water. However, the use of
raw or treated sewage water in agriculture is not without danger. The major risk is
food contamination by pathogenic microorganisms and organic chemicals.

Therefore, this research aims to study the effect ‘of irrigation with treated sewage
water (TSW) on organic pesticides contamination levels in plants cultivated in different
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soil iypes which have been irrigated for many years with SW comparing to various
irrigation water sources.

MATERIALS AND METHODS

I- Experiment design:

Two soil types (have been irrigated from many years ago with sewage water),
loamy sand and silty loam soil were collected from the rhizosphere zone of El-Gabal
El-Asfar and Tahanoub agricultural area, Qualubia governorate. Each soil type was air
dried ground and passed through 2-mm sieve to remove rocks, plant residues, and
other large particles. Soil sample of 5.0 kg was sub-divided and placed in polyethylene
bags. Some physical, chemical properities, soil texture and organic matter percentage
of the investigated soils are presented in Tables 1 and 2.

Table 1. Chemical characteristics of soil samples

pH EC Soluble cations (meg/!) Soluble anions (meg/l)
dsm”
(1:2.5) O.M* | Sp**
Seil type 4
Ca™ | Mg** | K* Na* | HCOy ar S04~
at
Suspen % Y%
25C
Silty loam 7.5 21 1243 | 443 | 04 {212 7.75 1479 | 592 | 3.27 | 60.00

Loamy sand 7.5 131 | 7.03 | 2.27 | 0.78 | 3.91 5.75 3.36 4.88 1.97 | 19.33

* Organic matter ** Saturation percentage

Table 2. Particle size distribution of soil samples (mm).

Particle size distribution of the studied soil
Soil sample
Clay (<0.002) Silt (0.002-0.02) Sand (>0.02)
Silty loam 23.10 65.70 11.20
Loamy sand 10.42 5.98 83.60

Wheat (7riticum aestivurm) and radish (Raphanus sativus) was seeded in winter
and in summer, respectively, during 2004-2007. Wheat and radish were thinned to 3
and 5 plants per pot after 21 or 15 d from sowing, respectively.

Different irrigation water sources, Nile water (NW), ground water (GW), and
agricultural drainage water (ADW) were collected monthly during winter and summer
seasons from Tahanoub, while sewage water (SW) and treated sewage water (TSwW)
were collected from El-Gabal El - Asfar Station . The pesticide contamination levels of




MARZOUK, A. S. 1385

the collected water are shown in Table 3. During the experiment, fertilizers (urea 46
%, and super- phosphate 16 %) were added to the pots with the rate of 0.6 and 0.35
g/pot of wheat and 0.6 and 0.9 g/ pot of radish, respectively. Irrigation was practiced
to keep soil almost at their field capacity for a period of growing season.

Table 3. Mean concentration of detected pesticides in different irrigation water sources at

Qualubia_governorate during winter and summer season, 2005 & 2006.

Sources* Pesticide (ppb)
sampling | mg‘:'w ok ﬁcu DHCH pp-  OP- Pp- PP-  endin  trans-  choro- Total
time Water obD  DDT oDT DDE chlordan  thalonil oc
NW 012 001 ND ND 0.06 ND ND 0.01 ND ND 020
s GW. 0.01 ND 0.19 ND 0.40 0.18 ND ND 0.03 ND 081
a ADW. 023 0.09 0.05 ND 0.30 0.19 ND 0.02 ND ND 088
LE SW. 013 005 ND ND 0.26 0.05 ND ND ND ND 049
TSW. ND ND ND ND 0.16 ND ND ND ND ND 016
» NW ND 002 004 006 0.59 0.06 0.12 3.66 ND 0.43 4.98
H GW. ND 002 002 ND 1.66 0.13 0.14 3.62 ND 0.45 604
§ ADW. ND ND 0.05 ND 0.54 ND 0.25 3.88 ND 0.40 512
E SW. ND ND 0.02 ND 0.40 ND 0.11 4.00 0.02 0.25 480
a
T.SW. ND ND 0.02 ND 0.21 ND 0.11 3.19 0.02 0.17 372
* NW= Nile water, GW= Ground water, ADW= Agricultural drainage water, SW= sewage water and TSW= treated sewage
** Total organcchlorine pesticide residues ND = not detected
2- Sampling:

Soil samples were collected after of the growing season from irrigated pots, air
dried, and ground and sieved through 2 mm, while wheat grains and radish leaves
were collected at the harvest stage of each season. The ground soil, wheat grains and
radish leaves samples were kept in refrigerator at 4 °C for pesticide residue analysis.
3- Pesticide residue analysis
3-1-Extraction

3-1-1 Soil: -

Residue analysis was carried out according to the multi-residue method
recommended by Pesticide Analytical Manual, 1978. In such method, 50g soil was
placed in 250-ml Stoppard flask containing 100 ml of 50% acetone in n-hexane
(analytical grade) overnight. The slurry was shacked for 4 h and filtered through
Whatman No. 1 filter paper. After filtration, soil was re-washed with an additional
amount of 50 % acetone/n-hexane. The extracted filtrate was transferred into 500 ml
separatory funnel containing 200 ml distilled water with slight amount of saturated
sodium chloride solution, and then shacked vigorously for 2min. After separation, the
lower aqueous layer was drained off and re-extracted in a second 500ml separatory
funnel with 20ml of 15 % methylene chloride / n-hexane mixture (15 + 85). The
solvent layers were combined and washed with additional amount (100 ml) of distilled
water in 500 ml separatory funnel (two times).
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The extract was drained off into 250ml spherical flask through Whatman No.1
filter paper with a moderate amount of anhydrous sodium sulfate and activated Celite
(30 ~ 80 mesh), and evaporated under vacuum at 40 °C to dryness. Then, the
extracts were kept in refrigerator for clean — up.

3-1-2 Plant:-

3-1-2-1- Leaves: -

According to Health and Welfare Canada, 1990, 50 g sample were blended with
100 mi acetonitrile at high speéd for 3 min. Ten grams of sodium chloride were
added, and the sample were blended for another 3 minutes. The slurry was filtered
through Whatman No. 1 filter paper. Extract was evaporated to 10 ml and decanted
into 15 — ml centrifuge tube containing anhydrous sodium sulphate to bring the liquid
to 15-ml volume. Tube was centrifuged at 5000 rpm for 5 min. Aliquot of 10 ml
(equivalent to 50 gm sample) was transferred to second tube and evaporated to 0.5
ml for clean — up.

3-1-2-2- Wheat grains:

Ground grain was extracted for pesticide residue analysis according to the
previous mentioned method, (II-3-1-1).

II-3-2-Clean — up: -

The previous extract was cleaned ~ up according to Thompson (1974)
method. Fifteen grams of florisil (60 — 100 mesh) activated at 130 °C over night were
introduced over a piece of cotton into chromatographic glass column (250 x 22mm
id.). Anhydrous sodium sulfate was then added to the top of the column with 2-cm
thickness. The column was pre-washed with 15-ml n-hexane. Sample extract was
gently transferred to the top of the column and the solvent was allowed to move until
the extract just reaches the surface of sodium sulfate. The column was re-washed
with 100 ml of eluting mixture, petroleum ether / diethylether (94 + 6) followed by
same volume of 85 % (85 + 15) and 50 % (50 + 50) petroleum ether / diethylether
solution solvents (analytical grade).

The filtrate was evaporated under vacuum in rotary evaporator to dryness at
about 40 °C. The residue was dissolved with 1 ml of n-hexane for GLC analysis.
II-3-3- Determination: -

Determination and quantification of pesticide residues were carried out using gas
liquid chromatography (HP 5890 II, chromatographic capillary columns). Conformation
was carried out by injection into two different columns. Detected pesticides were

calculated relative to aldrin as internal standard to avoid deviation in Rts,
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Calibration Standard Curve: -

Single analytical standard of a-HCH, B-HCH, &-HCH, HCB, p,p -DDD, p,p -DDE,
¢ p “DDT, p,p -DDT, aldrin, dieldrin, endrin, heptachlor, heptachlor epoxide, alachlor,
chlorothalonil, #rans-chhlordane, cis-chlordane, and dicofol, were obtained from
Central LAB of Residue Analysis of Pesticides and Heavy Metals in Foods , Agricultural
Research Center, Ministry of Agriculture, Giza, Egypt. The pure samples were mixed
at concentration of 0.1, 0.5, 1.0, and 2.0 pg / ml in n-hexane and injected into GC.
Calibration curve was established. Chromatogram of the monitored pesticides is
shown in Figs. 1 and 2.

Recovery: -

Known concentration of the mixed standard of analytical pesticides were
added to virgin soil, leaves, grains and distilled water. The same procedures as used
in the samples were essentially followed. Recovery percentage of the compounds was
calculated by the following equation and represented in Table 4.

% Recovery = Concentration of sample (mg/l) x 100
Concentration of standard (mg/l)

Table 4. Recovery of standard pesticides (%).

Pesticide =
Silty Loam Loamy Sandy wheat G* Radish L**
a-HCH 75 83 85 90
b-HCH 80 91 80 94
d-HCH 83 94 90 94
HCB 85 95 80 86
alachlor 87 96 93 83
heptachlor 86 95 92 82
H.epoxide 78 87 88 -89
dieldrin 69 86 95 87
endrin 71 82 86 86
cischlordane 78 84 88 83
trans-chlordane 78 84 88 83
p,pDDE 82 91 90 91
p,pDDD 88 93 80 83
o,pDDT 81 89 96 88
p,pDDT 80 89 84 86
chlorothalonil 80 89 93 88.
dicofol 86 . 85 92 82
*G= Grains

**| = Leaves
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RESULTS AND DISCUSSION

III -1- Soil: ;

At the beginning of the experiment, soil pre-irrigated with SW was analyzed to
determine the existed pesticide residues. The organochlorine (OC) pesticides, f-HCH,
p,p -DDE and endrin, and chlorothalonil, being 0.05, 0.131, 0.276 and 0.156 ppb,
respectively. In loamy sand soil p,p ~DDE, endrin, and chlorothalonil were found with
different concentrations reaching, 0.08, 0.10 and 0.202ppb, respectively.

III -1- 1- Wheat pots: -

After harvesting the analyzed soil samples of the grown pots showed that ADW
and GW irrigation sources increased the total detected OC pesticide residues in the
grown soil compared to SW, at the end of the 1% and 2™ season in silty loam and
loamy sand soil, while, irrigation with TSW decreased the total pesticide residues in
silty loam soil (0.59 and 3.60 ppb) and loamy sand soil (0.45 and 3.09 ppb) than soil
irrigated with SW at the 1% and 2" seasons, respectively.

At the end of the 1% wheat season (Table 5), the major detected pesticide
residues were g,p “DDT, p,p "DDE and endrin, which were detected in silty loam or
loamy sand soil when irrigated with all irrigation water sources. o,p “DDT and p,p -
DDE reached its peak in the soils when irrigated with GW and ADW, and endrin
residue reached its peak in soils irrigated with ADW. The lowest contamination with
endrin, p,p "DDE and o,p “DDT was detected in silty loam soil irrigated with TSW.
These results showed that all detected pesticide residues in the grown soil were
readily correlated with the contamination concentration of endrin, p,p -DDE and o,p -
DDT in irrigation water during wheat season and soil type. The organochlorine p,p -
DDT was not detected in soils irrigated with NW and TSW, while, the amounts of 0.41,
0.39 and 0.11 ppb or 0.31, 0.30 and 0.08 ppb were found in silty loam and loamy
sand soil irrigated with GW, ADW and SW, respectively. This because of p,p - DDT
was not detected in NW or TSW as well as the cultivated soil at the beginning of the
season. Chlorothalonil was not detected in silty loam or loamy sand soil when irrigéted
with all irrigation water sources, because of its absence in the irrigation waters.

At the end of the second wheat season (Table 5), endrin, 0,0 “DDT, p,p "DDE
and chlorothalonil residues were found in the two soils irrigated with all tested
irrigation water sources. p,p “DDT and ¢-HCH were detected when irrigated with all
irrigation waters, except of that irrigated with TSW in silty loam or loamy sand soil.
The highest concentrations of ¢-HCH, AHCH and p,p DDE were found in ADW
irrigated soils. p,p"-DDT and p,p -DDT reached its peak in soil irrigated with GW. The
highest value of endrin was found in soils irrigated with NW being 2.45 and 2.10 ppb,
respectively. In contrast, the lowest soil contamination with o,p “DDT, p,p DDE, and
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endrin pesticide residues were found in soils irrigated with TSW, while, a-HCH, SHCH
and p,p "DDT were not detected.

In comparison with the 1% wheat season, the concentration of detected
organochlorine pesticide residues at the 2™ season were much higher, due to that
wheat was planted in consequence with radish plant, grown in the same pots during
the summer season and irrigated with different irrigation water sources. These waters
sources were highly contaminated with different organochlorine pesticides during
summer than winter season.

III -1- 2- Radish pots: -

In pots where radish was consequent to wheat, the results showed the same
pattern of wheat pots. Data in Tables 6 showed that GW and ADW irrigation sources
increased the total OC pesticide residues in the grown soil compared with SW being
7.84 and 7.17 or 5.95 and 5.44 ppb at the end of the 1% season, and 12.37 and 11.06
or 10.76 and 9.62 ppb at the end of the 2™ season in silty loam and loamy sand soil,
respectively. Irrigation with TSW decreased the total pesticide residues in silty loam
soil (4.08 and 5.99 ppb) or loamy sand soil (3.10.and 5.22 ppb) than soil irrigated
with SW at the 1% and 2™ season.

Also, results showed that, at the end of 1% growing season, residue of
chlorothalonil, endrin, and p,p “DDE, o,p “DDT, pp DDT and B-HCH was higher in
the soil irrigated with all water sources than TSW. The major detected pesticide
residues were endrin, o,p “DDT, p,p "DDE and chlorothalonil reaching its high peak in
soil irrigaied with SW, GW, ADW and GW, respectively. The highest concentration of
a-HCH and B-HCH was found in soil irrigated with ADW. Irrigation with TSW showed
the lowest pesticide contamination level, and p, p - DDT, @ - HCH and - HCH were
not detected in the two soil types. Similar to the previous wheat season, pesticide
contamination of radish pots depends essentially on water contamination levels.

At the end of the 2" radish season (Table 6), the detected pesticides showed
that irrigation with GW represent the highest contamination level of chlorothalonil,
op "DDT and p,p -DDT residues. Also, irrigation with ADW caused the highest
content p,p “DDE and B-HCH in addition to a-HCH. Soil irrigated with SW containing
the highest endrin concentration, while, Irrigation with TSW represents the lowest
contamination leve! of all detected pesticide residues.

Reviewing the obtained results of mean pesticide residues in wheat and radish
showed that the soil contamination with organochlorine pesticides was readily
influenced with irrigation water source according to the contamination level (Ni et af,
2002). Although trans-chlordane was detected in GW, no residue level was found in
the soil. This is because of its faster breakdown compared to other organochlorine
pesticides, (EPA, 1999).
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Table 5. Effect of irrigation water sources on pesticides contamination
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in different soil types at the end of wheat 2004-2005 and 2005-
2006 growing seasons.

. Soil | Irrigation* Pesticide concentration (ppb)
o
[7Z]
© type water 3 5 > choro- Total
3 oHeH | pion |2 { OF L PP Lo
sources S5 ST _— thatonil | oc™
K 015 - D 012 016 0.13 ND 065
c GW 0.01 0.03 0.41 0.88 930 el ND 180
("]
8 aow | oso - — 064 0.38 016 ND 212
>
= i St e Gat 0.52 027 0.09 ND 129
& —_— 5 i - 0.38 0.14 007 ND 0.59
o
< 1.29
<‘_‘ Mean 0.13 0.10 0.18 0.51 0.26 0.1 ND :
<
S NW 0.14 0.05 ND 0.09 012 0.10 N 0:50
N
gl oW 0.01 0.02 031 067 027 0.0 ND 1.87
[
2 ADW 0.23 0.19 0.30 0.49 0.29 012 N 162
£
g SW 011 0.11 0.08 0.40 0.20 0.07 ND g9z
-
TSW ND ND ND 0:25 0.1 0.05 ND, 0:45
Mean 0.10 0.07 0.14 039 0.20 0.09 ND 0.9¢
NW 0.39 015 0.10 1.39 0.41 245 0.56 548
£ oW 0.03 ND 0.84 3.60 0.58 2.05 0.59 769
S 7.85
9 ADW [ o0s4 047 0.80 2.21 0.80 237 0.56 ;
= sw 0.36 0.31 0.23 1.85 045 232 029 5.81
7
i TSW ND ND ND 1.12 0.37 2,07 0.04 250
3
o
& Mean | o028 0.19 0.39 203 0.52 225 0.41 8.08
W .
=] NW 0.34 0.13 0.08 1.19 0.35 210 048 487,
N
9 oW 0.02 ND 0.73 3.10 0.50 176 051 6,52
©
2 ADW 0.55 041 069 1.90 068 204 0.48 8.78
£ 499
S sw 0.31 0.26 0.20 159 0.38 2.00 0.25 :
ol
TSW ND ND ND 0.96 0.32 178 0.03 3.0
Mean | 024 0.16 0.34 175 045 194 0.35 522

* NW= Nile water, GW= Ground water, ADW= Agricultural drainage waler, SW= sewage water and TSW= treated sewage water
ND = Not detected

** Total organochlorine pesticides residues.
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in different soil types at the end of radish 2005-2006 and 2006-
2007 growing seasons.

Soil | Irrigation* Pesticide concentration (ppb)
o
o
(2]
@© type water v " g choro- Total
o o-HeH | pHcH |—EF OF | AP 1 endrin
sources DOT DOT DDE thaloni! oc*
i ; % 74 ;
NW 0.08 015 014 1.46 0.54 279 0 5.90
} T 7 ;
e GW 0.01 ND 0.49 3.08 il i 978 154
©
3 ADW - _— gur 1.80 1.0 268 0.74 7.17
2
= sw . 0123 s 1.44 0.59 3.07 0.38 591
© oW ND D o~ 0.81 0.49 273 0.05 4.08
8
o Mean 0.06 0.13 0.25 1.72 0.69 2.80 0.54 6.18
w
= NW 0.06 0.11 0.10 1.11 0.41 2.12 0.87 4
N
2 GW ND ND 0.38 2.34 0.58 2.06 9:28 b8
©
g ADW 0.10 0.22 0.36 1.36 0.80 2.03 957 g
g S
g SW 0.05 0.16 0.10 1.09 0.45 2.33 92 44z
-
TSW ND ND ND 9.1 0.37 2.08 0.04 2410
Mean 0.04 0.10 0.19 1.30 0.52 2.12 0.41 4.69
NW 0.22 0.17 0.22 2.52 0.62 4.25 1.46 848
e GW 0.02 0.05 0.74 5.35 0.81 3.87 1.53 1287
o 11.06
S ADW 0.36 0.33 0.56 3.10 1.17 4.08 1.46 5
> 8.90
= sSwW 0.20 0.21 0.16 2.54 0.63 4.41 0.75 :
R - TSW ND ND ND 142 0.56 393 0.08 5eo
o
o
N Mean 0.16 0.15 0.34 2.99 0.76 4.11 1.06 9.56
8 8.23
= NW 0.19 0.15 0.19 219 0.54 3.70 1.27 :
&
10.76
z GW 0.01 0.04 0.64 4.66 0.71 3.37 1.33
] 962
2 ADW 0.31 0.29 0.49 269 1.02 3.55 1.27 g
£ 7.75
s SW 0.17 0.19 0.14 2.21 0.55 3.84 0.65 )
o]
TSW ND ND ND 1.24 0.49 3.42 0.07 522
Mean 0.14 0.13 0.29 2,60 0.66 3.58 0.92 8.32

* NW= Nile water, GW= Ground water, ADW= Agricultural drainage water, SW= sewage water and TSW= treated sewage water
ND = Not detected

** Total organochlorine pesticides residues.
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Generally, soil irrigated with GW or ADW was highly contaminated with the total
organochlorine pesticide residues either in the 1% or 2" season. That may be due to
its high organochlorine pesticide residues content, and to the high salinity of these
sources which decreased plant uptake, (Romero ef a/, 2001). Conversely, TSW was
less contaminate soils compared with other sources, because of lower organochlorine
pesticide residues and the surfactants contents of TSW, which reduces the
accumulation of organochlorine pesticide residues and enhances the biodegradation,
(Walters and Aitken, 2001).

Concerning the total pesticide residues, it could be concluded that, irrigation with
ADW or GW caused the highest pesticides contaminati’on level in irrigated silty loam or
loamy sand soil. That was in related with irrigation water source according to the
contamination level (Ni ef a/, 2002). In addition, the high salinity o% ADW and GW,
reduces plant uptake, (Romero et al, 2001), and consequentially pesticide
accumulation. Conversely, TSW irrigation showed the lowest pesticide contamination
in the growing soil that may be due to the microbial content of TSW which induces
pesticide biodegradation, (Edwards et al.,, 1992 and Buyanovsky, ef al., 1995).

Also, the surfactants content reduces the accumulation of organochlorine
pesticide residues and elevates the biodegradation, (Walters and Aitken, 2001). The
lowest pH value of TSW induces plant uptake, (Alloway, 1995). In addition, SW or
TSW contains the lowest total pesticide residues during summer and winter seasons
comparing with ADW, GW or NW (Marzouk, 2003).

III -2-Plant:-

Data presented in Tables 7 and 8 show that S-HCH, HCB, lindan, cis chlordane,
p,p "DDE ,endrin , chlorothalonil and heptachlor were detected in wheat grains and
radish leaves .

III -2- 1- Wheat grains: -

Data of total contaminated pesticides in Table 7 Show that irrigation with GW
highly contaminates wheat grains more than other water sources, being 9.95 and
11.44 ppb at the 1% season and 16.65 and 19.16 ppb at the 2" seéson; in silty loam
and loamy sand pots, respectively. Conversely, irrigation with TSW showed the lowest
pesticide contamination reaching 2.11 and 4.25 ppb in that grown in silty loam soil

and 2.80 and 4.88-ppb in loamy sand pot at the 1% and 2™ seasons, respectively.
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III -2- 2- Radish leaves: -

Data of total contamination organochlorine pesticides in Table 8 showed that
irrigation with GW caused high contamination of radish leaves over the other irrigated
water sources, being 17.24 and 19.84 ppb at the 1% season and 18.80 and 21.62 ppb
at the 2™ season, in silty loam and loamy sand pots, respectively. Conversely, as
wheat trend, irrigation with TSW showed the lowest pesticide contamination to radish
leaves, reaching 4.71 and 5.20 ppb in that grown in silty loam soil and 5.42 and 5.98
ppb in loamy sand pot at the 1% and 2™ seasons, respectively.

The above mentioned results clear that GW highly contaminated wheat grains
and radish leaves, followed by SW, while TSW caused the lowest. That could be
related to the contamination status of irrigation water, water salinity, organic wastes
content of irrigation water and soil as mentioned before, as well as, physical and
chemical properties of soil, pH, temperature, aeration and humidity, (Buyanovesky et
al., 1995 and Tarek and Osama, 2008).

However, all detected pesticide residues did not exceed the MRLs (Codex, 2000).

Though this study confirms that the treated sewage water can effectively
increase water resource for irrigation especially in light soil, but there is a need for
continuous monitoring of the concentration of potentially toxic elements in soil, plants

and ground water.
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Table 7. Effect of irrigation water sources on pesticides contamination in
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wheat grains planted in different soil types at 2004-2005 and 2005-
2006 growing seasons.

= Soil  |rrigation Pesticide concentration (ppb)
§ type water cis PP choro- hepta- Total
3 a-HCH HCB lindane - endrin
sources chlordane DDE thalonil chlor oc™
it 55 57 _ 014 076 0.56 ND 208 579
c W D . s . 231 0.50 ND 096 9.95
§ T 5 - 0.80 162 067 ND 075 6.35
= sw 17 — o 0.22 1.29 0.41 ND 0.67 6.40
2 b i - s i 015 1.03 0.35 ND 058 211
8_ Mean | o070 068 1.30 053 1.40 0.50 ND 1.00 6.12
§ NW 1.03 112 047 0.16 0.84 0.65 MR 2.36 &2
« ] oW ND 1.99 3.59 153 265 058 p) 110 | M4
E ADW | 178 045 270 092 1.86 077 ND 0.86 899
§ SW 123 0.37 0.74 0.25 1.49 0.47 ND 0.77 532
- Tsw | D ND ND Giop 119 0.40 ND 067 280
Mean | o081 078 1.50 0.68 161 0.57 ND 115 7.10
NW 1.08 112 062 0.15 153 0.84 0.83 2.30 B8
£ oW ND 1.99 468 1.46 461 0.75 1.30 1:88 16,66
§ ADW | 186 0.37 0.96 0.88 324 1.01 0.93 108 i
% sw 1.28 0.45 3.53 0.24 259 062 165 .95 11:30
@ TSW | ND ND ND 0.17 2,06 0.53 0.66 084 #iad
o .
S Mean | o084 0.78 1.96 0.58 281 075 1.07 140 | 1049
g NW 1.24 1.28 0.71 0.18 1.76 0.97 0.95 264 973
) Gw ND 229 538 1,68 5.30 0.86 1.50 214 1816
§ ADW 2.14 0.42 1.10 1.01 3.73 1.16 1.07 1.21 184
§ SwW 1.48 0.52 4.05 0.28 2.98 071 1.90 100 | 1299
- TSW ND ND ND 019 2.37 0.60 075 0.97 480
Mean | o097 0.90 2.25 0.67 3.23 0.86 1.23 161 11.72
MRL* & < 50000 | 2000 | 100.00 . 10000 | 20.00

* NW= Nile water, GW= Ground water, ADW= Agricultural drainage water, SW= sewage yvaler and TSW= treated sewage water

** Total organochlorine pesticides residues.
(--) = not listed

ND = Not detected

*** Maximum residues limit (according to Codex, 2000).
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Table 8. Effect of irrigation water sources on pesticides contamination in
radish leaves planted in different soil types at 2005-2006 and 2006-
2007 growing seasons.
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Soil |lrrigation’} Pesticide concentration (ppb)
=
O
8 type water cis PR choro- hepta- Total
3 a-HCH | HCB | lindane - endrin
i -
sources chlordane DDE thalonit chlor ocC
0.3 .87 . 0. 1.8 105
NW 1.71 1.34 0.64 4 28 98 A . ’
1.21 333 0.72 1.44 1.67 17.24
€ GW 1.66 2.39 4.82
o ; ; 0.70 1. 0.9 10.08
8 ADW 1.48 0.44 0.99 e 891 % d
>
= 0.94 3.18 0.78 075 0.72 11.96
b sSw 1.42 0.54 3.63
- Tsw s N — _— 2.26 0.66 0.45 0.55 471
o
S
o Mean 1.34 0.94 2.05 0.64 3.11 0.75 0.93 1.15 10.91
19 12.15
S NW 1.97 1.54 0.73 0.40 3.30 1.01 1.08 212
N
19.84
- GW 1.91 2.75 5.54 1.39 3.83 0.83 1.66 1.93
c
s 11.60
= ADW 1.70 0.51 1.14 0.61 4.50 0.81 1.24 1.09
£
8 sw 1.63 0.62 4.18 1.09 3.66 0.90 0.86 0.83 18
-l
5.42
TSW 0.50 ND 0.21 0.21 2.59 0.76 0.52 0.63
Mean 1.54 1,08 2.36 0.74 3.58 0.86 1.07 1.32 12.56
11.79
NW 1.80 1.39 0.67 0.35 2.98 0.97 1.22 2.41
c GwW 1.74 2.49 5.01 1.26 3.45 0.79 1.87 217 1880
s 11.07
5 ADW 1.55 0.46 1.03 0.55 4.07 0.77 1.40 1.24
= 12.88
5 sw 1.49 0.56 3.78 0.98 3.31 0.86 0.98 0.94
5.20
” TSW 0.45 ND 0.19 0.19 2.35 0.73 0.59 0.72
8
I Mean 141 0.98 213 0.67 3.23 0.82 1.21 1.49 11.95
8
S NW 2.06 1.60 0.77 0.41 3.43 1.11 1.41 277 1502
o GW 2.00 2.86 5.76 1.45 3.98 0.91 2.15 2.50 21,62
=4
] 12.73
= ADW 1.79 0.53 1.18 0.63 4.68 0.89 1.61 1.42
% 14.81
S SwW 171 0.65 4.34 112 3.80 0.99 112 1.08
o
TSW 0.52 ND 0.22 0.22 2.70 0.83 0.67 0.82 208
Mean 1.62 1.13 2.45 0.77 3.72 0.95 1.39 1.72 13.74
MRL***
- - 100.00 | 20.00 - 50.00 - -

* NW= Nile water, GW= Ground water, ADW= Agricultural drainage water, SW= sewage water and TSW= treated sewage water

** Total organochlorine pesticides residues.
(=) = not listed

ND = Not detected

*** Maximum residues limit (according to Codex, 2000).
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