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ABSTRACT
The objective of this study was investigation the effects of industrial textile water

on soil and plant. For conducting this research Yazd-baf factory the major important textile
factory was selected and sampling did in 2 stages and in 2 years. The waste water pH, TDS,
TSS, sulfate, chloride, bicarbonate, N-NO3, salinity and concentration of Cu, Zn and Cd
were above permissible limit. On soils Zn and Cd were in critical range. In addition soils had
higher amounts of organic matter, N and available P and K compare to control sample.
Concentration of Zn and Cu in plants was over permissible limit and concentration of
heavy metals in shoots and roots in plants were different. Results showed that industrial
water have limitation for application of irrigation, surface water and subsurface water. Use
of these waters causes pollution of environment and transferred poisonous compounds in
food chain.
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INTRODUCTION
The contamination and quality of

irrigation water is of the main concern
especially in the regions with limited water
resources.  In such region not only the water
resources should wisely be utilized at the same
time it should be prevented from
contamination. The industrial water effluents
(EW) are one of the sources of soil and water
contamination. The EW usually contains high
level of hazardous material, which removal of
these are not possible with routine treatments.
EW in case of entrance into the soil, surface
and groundwater, cause pollutions and poison
food chain. Additionally, due to limitation of
fresh water and increasing population;
treatment and recycling of raw sewage is

needed1. Unregulated discharge and mixing of
raw sewage with the fresh water resources
causes irreversible damage to environment and
agricultural lands. Heavy metals in the EW are
among the main environmental pollutant, which
has been studied by many researchers.  In Iran
the concentration of heavy metals have been
studied in some researchers8. The cadmium
concentration in Southern Part of Iran for
several plants were 1.5 to 2 times higher than
the none pollutant area. Also in several studies,
the soil Cadmium concentration has been high.
Soils and plant in south part of Tehran has
the highest level of Cadmium8. The plant
highest Cadmium concentration has been
reported in Taiwan in brown rice contaminated
soil3.
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The budding rate and growth of trees
has been decreased by increasing Cd and Pb
concentration in EW used for irrigation2. The
Pb concentration in EW of selected industries
in City of Yazd were less than 0.01 mg/liter6.
In Bahrain Pb concentration in plants were
from 9 to 240, in Canada from 100 to 300 in
France from 50 to 400, in England from 100 to
700 and in Iran 50 to 400 mg/kg5,7.

The Yazd province in Iran is located in
a dry region, with limited water resources.  The
water resources should be wisely utilized and
allocated.  In the City of yazd 20000 cubic meter
of industrial sewage are generated daily and
discharge into old abundant Qanat, absorption
well, and use for irrigation. The practice of this
tradition has caused soil and surface and
underground water pollutions4. The major and
most important of sources of pollutant and their
effect on water, soil and plants will be study.

MATERIAL AND METHODS
The main industries in the city of Yazd

were surveyed and categorized according to
their potential pollutant capacities. Among
different industrial sectors, the Yazd-baf textile
factory was  selected and soil and plant
irrigated with effluent water (EW) from this
factory was studied for two years in two
stages.

For effluent water sampling,  the
sampling containers were washed once with
Sulfuric acid and three times with deionized
water.  The EW was sampled twice per year,
during 24 hour in 8 hours period.  The field
Measurement of pH, temperature,  and
electrical conductivities were done immediately
and TDS, TSS, BOD, COD, nitrate,
phosphorous, organic matter, total Hardness,
total nitrogen, available K, cations, anions and
heavy metals, Cu, Zn, Cd, Pb, and Cr were
determined in the laboratory using standard
methods. Soil and plant samples were taken
in a one-hectare field in 4 randomized locations,

irrigated with EW and, in a virgin adjacent field,
for 0-30 and 30-70 cm soil depth for two years.
The soil samples were passed through a 2mm
sieve and  pH, EC, texture, organic matter,
calcium carbonate, total nitrogen, available
phosphorous and Potassium, cations, anions,
heavy metal including Cu, Zn, Cd, Pb, and Cr
were measured using standards laboratory
methods.

The dominated plant (Cynodon
dactylidon) was  sampled twice from four
random locations inside and one virgin site.  The
plant samples were separated into root and
shoot.  The dry matter percent, Cl, available
P, total N, available K, and heavy metal
including Cu, Cd, Zn, Pb and Cr were
measured.  The data were analyzed using
ANOVA, and t-test.

RESULTS AND DISCUSSION
The result shows that: the EW of

Yazd-baf pH, TDS, TSS, sulfate,  Cl,
Bicarbonate, Cu, and Cd are the limiting factors
for discharge into surface water or absorption
well and, utilization for irrigation water.
Therefore, the sewage water should be treated
adequately for long and sustainable
application.

In Soils the Zn and Cd concentration
were the limiting and were in critical range.
However the soils had higher organic mater,
total nitrogen, available potassium and
phosphorous comparing to control (virgin
uncultivated soils) where it is due to application
of EW which contain nitrogen, potassium,
organic carbon and higher root derive organic,
due to more vigorous plant growth.

The Zn and Cu are the limiting factor
in studied plant.  In addition uptake of heavy
metal from soil Cynodon dactylidon , Cu in
root, and Zn in top, compare with other parts.

CONCLUSION
For all location, the soil and plant

concentaion of heavy metals were much
higher compare with the uncultivated virgin
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land, which shows the effect of EW on soil
and plant. Therefore, application of EW from
textile factory is limiting, and lack of adequate
attention and treatments in the long time may
cause on environment, food chain and
consequently human and wild life.
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