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Abstract: Polluted soil and irmgation water are the most important sources of pollution of agricultural products,
with heavy metals mainly field crops and vegetables. A lysimeter experiment cultivated with field crops and
vegetables was carried out to study the effect of irrigation with treated urban effluents resulting from Adra
plant which receives waste water from Damascus. The heavy metals (As, Cd, Cr and Pb) increased in fruits and
leaves of the studied vegetables (Eggplant and Lettuce), as well as in the grain and straw of studied field crops
(Wheat and Corn), grown in the concrete lysimeters of 2x1x1m. The pollution caused by nrigation with urban
treated effluents was compared with that caused by irrigation with both ground and urban untreated effluents.
During the course of the study which extended over two years with two successive seasons per year were
grown of the selected four crops, showed the following most important results: A moderate increase of the soil
content of heavy metals (As, Cd, Cr and Pb). An increase of the heavy metals contents in the crops components
(seeds, fruuts and leaves), according to the water quality: (groundwater, urban untreated effluents and urban
treated effluents). However, with the exception of Cd, the content of As, Cr and Pb in the crops, remained within

the acceptable natural range.
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INTRODUCTION Due to the population increase in Damascus

Humean and amimal wastes had been used to improve
agricultural production in the past in several countries.
The use of such wastes goes back to 5000 years ago. The
use of solid and effluent wastes in the past intended to
reduce polluting river water and to economize water use.
In Great Britain for example, there is a slang known as rain
water for rivers and urban waste water for the soil [1].

In the Arab world Egypt was the first country who
used waste effluents and solid wastes in agriculture. Tt
started in 1911 where they used effluent as irrigation water
and solid waste as fertilizer in the yellow mountain
agricultural area near Cairo.

In Syria, Damascus city waste water drained intro
Brada River for a long period of time. The mixture was
used for urigating several crops n Damascus Ghouta
without restrictions until 1996. In Aleppo (south Aleppo
plamn) Homs and Hama provinces, the untreated waste
water was used i wrigation for several years back.

province, water shortage started to increase not only for
urigation but also for domestic supply. Hence it became
a necessity to look for other sources of irrigation water
to reduce the pressure on the fresh water. The urban
untreated waste effluents in Damascus province was
estimated to be 610 m.m’/year in 1993 and jumped to 740
m.m’/year in 2002 [2, 3].

The sewage wastewater in Damascus province
consists of sewage effluents, industrial effluents ete.,
Hamad et al. [4] has studied Damascus urban wastewater
and found it contaming several heavy metals with various
concentrations. Chromium has the highest concentration
among the studied heavy metals. Several types of
pathogenic microbes such as Salmonella, Fecal coliform
etc.... Several others [4, 5-9] found similar results. These
pathogens and heavy metals can affect both human
and animal health [4, 10, 11]. These effects depend on the
loads of the waste effluents with different components,
which depends "in tum" on local communities’ habits and
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the components of different sources of the urban waste
effluents. The urban waste effluents contents will affect
the crop components irrigated with these effluents, will
depend on the type of crop, the soil and the growing
season, their rates of accumulation in secils and their
movements out of the root zone and plant uptake rates
[12-15].

The health and environmental hazards of heavy
metals are thoroughly studied by researchers [7, 16-20].
But there is no research work done in Syria about the use
of treated urban effluents in irrigation. This study has
been carried out to disseminate the safe use of treated
urban effluents for irrigating agricultural field crops and
Horticultural crops  and to provide mformation to the
local communities and decision makers about its proper
use. The use of wban treated waste effluents in Syria
was studied for the first time 1 1998 [21]. This treated
effluents used for irrigation of 18000 ha in Damascus
Ghouta by local commumties. The major objective of this
paper is to study the expected effects on the use of such
effluents on the quality of local renewable natural
resources such as soil, water, crops etc., through the
following:

¢ Chemical characterization of this kind of water such
as soluble 1ons, pH, EC and heavy metals.

¢+ Accumulation of some heavy metals in soils.

* Crop content of heavy metals such as eggplant,
wheat, corn and lettuce tissues.

¢+ Monitoring of urban treated waste effluents and their
load of chemicals and comparing them with ground
water as a control.

MATERIALS AND METHODS

Materials:

A-soils: The soil used for this study is classified by
USDA, 1997 soils taxonomy, as calad soil, collected from
Nashabia area 20 km south of Damascus city center [22].

Table 1: Chemical properties of soil layers in lysimeters-before cultivation 1998

The soils were placed in the lysimeters according
to their natural layers in the field. Table 1 shows some
chemical properties of the used soil layers.

The soil 15 clay in texture with average bulk density
of 1.11 g ecm ™ and with real density of 2.66 g cm™* The
saturation moisture % is 58% while the field capacity is
27.5% with wilting pomts of 8.8%. The available
moisture is 18.7% and having saturated hydraulic
conductivity of 161.4x107° cm h™'. The scil is classified
as slow infiltration rate soil. Table 1 shows some chemical
properties of this soil which classify the soils as alkaline
with pH 8.5. Having EC1:5 of 0.2 dS m™', with average
CEC of 17.79 ecmol, kg ™" The soil has an average CaCO,
of 59.80 and 1.29% organic matter. The soil 15 low n
available phosphorus, potassium and nitrogen.

The total content of some heavy metals in the
studied soils are presented m Table 2.

Analysis  of these heavy metals is found to be
within their natural contents of non pelluted agricultural
soils [5, 16, 23, 24].

B-irrigation water: Three types of irrigation water were
used in this study:

¢ Under ground water with static water level at 120 m
depth in the experimental site (T1).

¢ Treated waste water from Adra treatment plant 25
km east of Damascus city (T2)

* Untreated waste water before
treatment plant (T3).

entering Adra

that under
groundwater contains low potassium values with an

From Table 3 we can conclude,

average of 0.21 mmol, 17" and with calcium, magnesium
and nitrate contents 5.14 and 3.56 mmol, 17" and 10.0
mg 17, respectively. The presence of nitrate is due to
heavy rate of nitrogenous fertilizers application to the
soil in the last four decades. Nitrate concentrations are
higher than in the urban treated effluents and urban waste

PH (1:25) E.C Soluble Tons (mmol, kg™ ')* Effective

Depth  wememmeeeemeeeee 135 Av.P TN CaCO; CaCO; OM CEC

(cm) H,0) (KC) dSm™! ¢ CO;7 HCO; SOF Nat K'Y Ca™ Mg™ SAR mgkg™? % % % % *cmol, kg™!
0-15 850 790 0.19 051 0 080 009 017 001 060 050 023 060 0.05 1813 62.00 1.35 19.35
16-30 8.50 790 0.19 070 0 095 0.09 020 002 095 045 024 040 0.05 19.00 62.00 1.31 17.39
3145 840 790 0.20 079 0 1.00 009 030 002 1.10 035 035 136 0.04 18.50 55.00 1.30 17.39
46-60 830 790 0.20 09 0 085 009 026 002 1.15 035 030 040 0.4 1938 59.00 1.30 17.39
61-75 850 790 0.20 110 0 085 009 034 002 115 050 037 220 0.4 19.00 61.00 1.21 17.39
Average 844 790 0.20 0.8 0 08 009 025 002 09 043 030 099 0.04 18.80 59.80 1.29 17.78

*cmol, kg™ = meq/100 g soil
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