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ABSTRACT: The present investigation was performed in the Department of Agricultural
Botany, Faculty of Agriculture, Minoufiya University, during the two successive seasons of
2008/2009 and 2009/2010 to test the effect of sewage sludge and sewage effluent on the
growth, the physiological behavior and the biochemical constituents of wheat and faba bean
plants.

The sewage sludge was mixed with soil at five levels i.e., 0, 5, 10, 15 and 20% w/w. The
sewage water used in this study was diluted with water to give rates of 25, 50 and 75% used
in irrigation.

During the experimental period of both seasons, two samples were successively taken at
random from every treatment starting 60 and 90 days after sowing. At each sampling time,
five plants were taken out carefully from each treatment, using a stream of water to minimize
loss of root system, and were then cleaned from any adherent dirts using wet muslin clothe,
the following data were recorded.

Growth analysis:

Plant height cm., number tillers / plant, number of leaves / plant; leaf area / plant, fresh
weights (g) of plant parts, dry weights (g) of plant of wheat and faba bean plants.
Physiological and biochemical analysis:

Chlorophyll and carotinoids, carbohydrate concentrations (soluble and non-soluble sugars and
total carbohydrates), water relation i.e., total water content, relative water content, leaf water
deficit, rate of water loss (R.W.L) and proline concentrations. Mineral composition (nitrogen,
phosphorus and potassium), heavy metals (Zn, Mn, Cd and Pb), enzymes (peroxidase and
phenoloxidase), total protein content.

Yield and its components:

In both seasons, the following data were recorded number of spikes / plant, spike length,
number of kernels / spike, weight of grains (g) / plant for wheat plant and number of flowers /
plant. Set percentage, shedding percentage, number of pods and number of seeds / pod, seed
yield / plant (g), straw yield (g) / plant for faba bean.

Growth of wheat and faba bean was stimulated by application with sewage sludge and
sewage water. The stimulation of growth was accompanied by induction in total
carbohydrates, activity of enzymes, N, P, K, proline and yield. The concentration of Zn, Mn,
Cd and Pb increased greatly in the different wheat and faba bean organs in response to
sewage application. Photosynthetic pigments, rate of water loss (R.W.L), relative water content
were decreased by amendment of sewage sludge.

Key words: crops, sewage sludge , sewage water .
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ABSTRACT

Title: Physiological and chemical studies on some crops treated with

sewage sludge
By: Abd El-Haleem Mahmoud Abd El-Haleem Eid

For: The Degree of Ph.D. in Agricultural Science (Plant Physiology).

The present investigation was performed in the Department of
Agricultural Botany, Faculty of Agriculture, Minoufiya University, during
the two successive seasons of 2008/2009 and 2009/2010 to test the effect of
sewage sludge and sewage effluent on the growth, the physiological
behavior and the biochemical constituents of wheat and faba bean plants.

The sewage sludge was mixed with soil at five levels i.e., 0, 5, 10, 15
and 20% w/w. The sewage water used in this study was diluted with water
to give rates of 25, 50 and 75% used in irrigation.

During the experimental period of both seasons, two samples were
successively taken at random from every treatment starting 60 and 90 days
after sowing. At each sampling time, five plants were taken out carefully
from each treatment, using a stream of water to minimize loss of root
system, and were then cleaned from any adherent dirts using wet muslin
clothe, the following data were recorded.



Growth analysis:

Plant height cm., number tillers / plant, number of leaves / plant; leaf
area / plant, fresh weights (g) of plant parts, dry weights (g) of plant of
wheat and faba bean plants.

Physiological and biochemical analysis:

Chlorophyll and carotinoids, carbohydrate concentrations (soluble and
non-soluble sugars and total carbohydrates), water relation i.e., total water
content, relative water content, leaf water deficit, rate of water loss (R.-W.L)
and proline concentrations. Mineral composition (nitrogen, phosphorus and
potassium), heavy metals (Zn, Mn, Cd and Pb), enzymes (peroxidase and
phenoloxidase), total protein content.

Yield and its components:

In both seasons, the following data were recorded number of spikes /
plant, spike length, number of kernels / spike, weight of grains (g) / plant for
wheat plant and number of flowers / plant. Set percentage, shedding
percentage, number of pods and number of seeds / pod, seed yield / plant (g),
straw yield (g) / plant for faba bean.

Growth of wheat and faba bean was stimulated by application with
sewage sludge and sewage water. The stimulation of growth was
accompanied by induction in total carbohydrates, activity of enzymes, N, P,
K, proline and yield. The concentration of Zn, Mn, Cd and Pb increased
greatly in the different wheat and faba bean organs in response to sewage
application. Photosynthetic pigments, rate of water loss (R.W.L), relative
water content were decreased by amendment of sewage sludge.
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