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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 .

ﺩﺭﺍﺴﺎﺕ ﻓﺴﻴﻭﻟﻭﺠﻴﺔ ﻭﻜﻴﻤﺎﻭﻴﺔ ﻋﻠﻰ ﺒﻌﺽ ﺍﻟﻤﺤﺎﺼﻴل ﺍﻟﻤﻌﺎﻤﻠﺔ ﺒﻤﺨﻠﻔﺎﺕ ﺍﻟﻤﺠﺎﺭﻯ

ﻋﺒﺩ ﺍﻟﺤﻠﻴﻡ ﻤﺤﻤﻭﺩ ﻋﺒﺩ ﺍﻟﺤﻠﻴﻡ ﻋﻴﺩ

:ﻋﻨﻮان اﻟﺮﺳﺎﻟﺔ
: اﺳﻢ اﻟﺒﺎﺣـﺚ

دﻛﺘﻮراة اﻟﻔﻠﺴﻔﺔ ﻓﻰ اﻟﻌﻠﻮم اﻟﺰراﻋﯿﺔ

اﻟﺪرﺟﺔ اﻟﻌﻠﻤﯿﺔ:
اﻟﻘﺴﻢ اﻟﻌﻠﻤﻰ :
ﺍﻟﻨﺒﺎﺕ ﺍﻟﺯﺭﺍﻋﻰ
ﺗﺎرﯾﺦ ﻣﻮاﻓﻘﺔ ﻣﺠﻠﺲ اﻟﻜﻠﯿﺔ 2012/8/15:
أ .د .أﺣﻤﺪ أﺻﻼن ﺟﻨــﺪى
ﻟﺠﻨﺔ اﻹﺷﺮاف:

أﺳﺘﺎذ ﻓﺴﯿﻮﻟﻮﺟﻰ اﻟﻨﺒﺎت  -ﻛﻠﯿﺔ اﻟﺰراﻋﺔ  -ﺟﺎﻣﻌﺔ اﻟﻤﻨﻮﻓﯿﺔ
أﺳﺘﺎذ ﻓﺴﯿﻮﻟﻮﺟﻰ اﻟﻨﺒﺎت  -ﻛﻠﯿﺔ اﻟﺰراﻋﺔ  -ﺟﺎﻣﻌﺔ اﻟﻤﻨﻮﻓﯿﺔ
أ .د .ﻋﺒﺪ اﻟﻔﺘﺎح ﺣﺴﻦ ﺳﻠﯿـﻢ
أ.د .ﻣﯿﺮﻓﺖ إدوارد ﺳﻮرﯾـﺎل أﺳﺘﺎذ ﻓﺴﯿﻮﻟﻮﺟﻰ اﻟﻨﺒﺎت  -ﻛﻠﯿﺔ اﻟﺰراﻋﺔ  -ﺟﺎﻣﻌﺔ اﻟﻤﻨﻮﻓﯿﺔ
أ.د .ﺻﺒﺎح ﻣﺤﻤﺪ اﻟﺠﻤـــﻞ أﺳﺘﺎذ ﻓﺴﯿﻮﻟﻮﺟﻰ اﻟﻨﺒﺎت  -ﻛﻠﯿﺔ اﻟﺰراﻋﺔ  -ﺟﺎﻣﻌﺔ اﻟﻤﻨﻮﻓﯿﺔ

اﻟﻤﻠﺨﺺ اﻟﻌﺮﺑﻲ
أﺟﺮى ھ ﺬا اﻟﺒﺤﺚ ﺑﻘ ﺴﻢ اﻟﻨﺒ ﺎت اﻟﺰراﻋ ﻰ ﺑﻜﻠﯿ ﺔ اﻟﺰراﻋ ﺔ ﺟﺎﻣﻌ ﺔ اﻟﻤﻨﻮﻓﯿ ﺔ ﺧ ﻼل اﻟﻤﻮﺳ ﻤﯿﻦ اﻟ ﺰراﻋﯿﯿﻦ – 2009/2008
 2010/2009ﻟﺪراﺳﺔ ﺗﺄﺛﯿﺮ اﻟﺤﻤﺄة وﻣﯿﺎه اﻟﻤﺠﺎرى ﻋﻠﻰ ﺳﻠﻮك اﻟﻨﻤﻮ واﻟﻔﺴﯿﻮﻟﻮﺟﻰ واﻟﺒﯿﻮﻛﯿﻤﯿﺎﺋﻰ ﻋﻠﻰ ﻧﺒﺎﺗﻰ اﻟﻘﻤﺢ واﻟﻔﻮل .
ﺗﻢ ﺧﻠﻂ اﻟﺤﻤﺄة ﻣ ﻊ اﻟﺘﺮﺑ ﺔ ﺑﺨﻤ ﺴﺔ ﻣ ﺴﺘﻮﯾﺎت ﺻ ﻔﺮ  15 ، 10 ، 5 ،و  %20وزن  /وزن  .وﻗﺪ ﺗ ﻢ ﺗﺨﻔﯿﻒ ﻣﯿ ﺎه اﻟﻤﺠ ﺎرى
اﻟﻤﺴﺘﺨﺪﻣﺔ ﻟﺘﺼﻞ إﻟﻰ  %75 ، 50 ، 25واﺳﺘﺨﺪاﻣﮭﺎ ﻟﻠﺮى  .وأﺛﻨﺎء اﻟﺘﺠﺮﺑﺔ ﺗﻢ أﺧﺬ ﻋﯿﻨﺘﯿﻦ ﻋﺸﻮاﺋﯿﺘﯿﻦ ﻣﻦ ﻛﻞ ﻣﻌﺎﻣﻠﺔ ﻋﻨ ﺪ 60
و  90ﯾﻮم ﻣﻦ اﻟﺰراﻋﺔ ﻓﻰ اﻟﻘﻤﺢ  45 ،و  60ﯾﻮم ﻓﻰ اﻟﻔﻮل وﺗﻢ أﺧﺬ اﻟﻌﯿﻨﺎت ﺑﻌﻨﺎﯾﺔ ﺑﻌﺪد  5ﻋﯿﻨﺎت ﻣﻦ ﻛ ﻞ ﻣﻌﺎﻣﻠﺔ ﻣﻊ اﺳ ﺘﺨﺪام
ﺗﯿﺎر اﻟﻤﺎء ﻟﺘﻘﻠﯿﻞ اﻟﻔﺎﻗﺪ ﻓﻰ اﻟﻤﺠﻤﻮع اﻟﺠﺬرى وﺗﻨﻈﯿﻔﮭﺎ .
ﺗﺤﻠﯿﻞ اﻟﻨﻤﻮ :
ﻃﻮل اﻟﻨﺒﺎت )ﺳﻢ(  ،ﻋﺪد اﻷﻓﺮع أو اﻷﺷﻄﺎء  ،ﻋﺪد اﻷوراق  ،اﻟﻤ ﺴﺎﺣﺔ اﻟﻮرﻗﯿﺔ  ،اﻟﻮزن اﻟﻄ ﺎزج  ،اﻟ ﻮزن اﻟﺠ ﺎف ﻟﻠﻨﺒ ﺎت
ﺑﺎﻟﺠﺮام ﻟﻨﺒﺎﺗﻰ اﻟﻘﻤﺢ واﻟﻔﻮل .
اﻟﺘﺤﻠﯿﻞ اﻟﻔﺴﯿﻮﻟﻮﺟﻰ واﻟﻜﯿﻤﯿﺎﺋﻰ :
ﻣﻌﺪل اﻟﻜﻠﻮروﻓﯿﻞ  ،اﻟﻜﺎروﺗﯿﻦ  ،اﻟﻜﺮﺑﻮھﯿﺪرات )ذاﺋﺒﺔ وﻏﯿﺮ ذاﺋﺒﺔ(  ،اﻟﺴﻜﺮﯾﺎت  ،اﻟﻜﺮﺑﻮھﯿﺪرات اﻟﻜﻠﯿﺔ  ،اﻟﻌﻼﻗ ﺎت اﻟﻤﺎﺋﯿﺔ
ﻣﺜﻞ ﻣﺤﺘ ﻮى اﻟﻤ ﺎء اﻟﻜﻠ ﻰ واﻟﻤ ﺎء اﻟﻤﺮﺗﺒﻂ واﻟ ﻨﻘﺺ ﻓ ﻰ ﻣ ﺎء اﻷوراق  ،ﻣﻌﺪل اﻟ ﻨﻘﺺ ﻓ ﻰ اﻟﻤ ﺎء  ،ﺗﺮﻛﯿ ﺰ اﻟﺒﺮوﻟﯿﻦ  ،اﻟﻤﻜﻮﻧ ﺎت
اﻟﻤﻌﺪﻧﯿﺔ )اﻟﻨﯿﺘﺮوﺟﯿﻦ  ،اﻟﻔﺴﻔﻮر  ،اﻟﺒﻮﺗﺎﺳﯿﻮم( واﻟﻤﻌﺎدن اﻟﺜﻘﯿﻠﺔ )اﻟﺰﻧﻚ  ،اﻟﻤﻨﺠﻨﯿﺰ  ،اﻟﻜﺎدﻣﯿﻮم  ،اﻟﺮﺻﺎص( .
اﻟﻤﺤﺼﻮل :
ﻓﻰ ﻛﻼ اﻟﻤﻮﺳﻤﯿﻦ ﺗﻢ ﺗ ﺴﺠﯿﻞ ﻋ ﺪد اﻟ ﺴﻨﺎﺑﻞ  /ﻧﺒ ﺎت  ،ﻃ ﻮل اﻟ ﺴﻨﺒﻠﺔ  ،وزن اﻟﺤﺒﻮب ﺑ ﺎﻟﺠﺮام  /اﻟﻨﺒ ﺎت وذﻟ ﻚ ﺑﺎﻟﻨ ﺴﺒﺔ ﻟﻨﺒ ﺎت
اﻟﻘﻤﺢ  .وﻓﻰ اﻟﻔﻮل ﺗﻢ ﺗﺴﺠﯿﻞ ﻋﺪد اﻷزھﺎر  /ﻧﺒﺎت  ،اﻟﻨﺴﺒﺔ اﻟﻤﺌﻮﯾﺔ ﻟﻠﻌﻘﺪ  ،ﻧﺴﺒﺔ اﻟﺘﺴﺎﻗﻂ  ،ﻋﺪد اﻟﻘﺮون  ،ﻋﺪد اﻟﺒ ﺬور ﻓ ﻰ اﻟﻘﺮن
 ،ﻣﺤﺼﻮل اﻟﺒ ﺬور ﻟﻠﻨﺒ ﺎت ﺑ ﺎﻟﺠﺮام  ،ﻣﺤ ﺼﻮل اﻟﻘﺶ ﺑ ﺎﻟﺠﺮام  .وﻟ ﻮﺣﻆ أن ﻧﻤﻮ اﻟﻘﻤ ﺢ واﻟﻔ ﻮل ﻗ ﺪ ﺗ ﻢ ﺗﻨ ﺸﯿﻄﮫ ﺑﺎﺳ ﺘﺨﺪام اﻟﺤﻤ ﺄة
وﻣﯿ ﺎه اﻟﻤﺠ ﺎرى وأﯾ ﻀﺎً ﻋﻠ ﻰ اﻟﻜﺮﺑﻮھﯿ ﺪرات اﻟﻜﻠﯿ ﺔ واﻟﻨ ﺸﺎط اﻹﻧﺰﯾﻤ ﻰ واﻟﻨﯿﺘ ﺮوﺟﯿﻦ واﻟﻔﻮﺳ ﻔﻮر واﻟﺒﻮﺗﺎﺳ ﯿﻮم واﻟﺒ ﺮوﻟﯿﻦ
واﻟﻤﺤﺼﻮل وﺗﺮﻛﯿﺰ اﻟﺰﻧﻚ  ،اﻟﻤﻨﺠﻨﯿﺰ  ،اﻟﻜﺎدﻣﯿﻮم  ،اﻟﺮﺻﺎص  .زادت أﯾﻀﺎً ﺑﻜﺜﺮة ﻓﻰ ﺟﻤﯿ ﻊ أﺟﺰاء اﻟﻨﺒ ﺎت ﻓ ﻰ اﻟﻘﻤ ﺢ واﻟﻔ ﻮل
ﺑﺎﺳﺘﺨﺪام اﻟﺤﻤﺄة وﻣﯿﺎه اﻟﻤﺠﺎرى وزادت ﺻ ﺒﻐﺎت اﻟﺒﻨ ﺎء اﻟﻀﻮﺋﻰ وﻣﻌ ﺪل اﻟ ﻨﻘﺺ ﻓ ﻰ اﻟﻤ ﺎء  ،وﻗ ﺪ ﻧﻘﺼﺖ ﻣﻊ اﺳ ﺘﺨﺪام اﻟﺤﻤ ﺄة
وﻣﯿﺎه اﻟﻤﺠﺎرى .

ﻟـﺠـﻨـــــﺔ اﻹﺷـــــــــﺮاف
ــــــــــ

ھﺬه اﻟﺮﺳـﺎﻟﺔ اﻟﻌﻠﻤﯿﺔ ﺑﻌﻨﻮان :

دراﺳﺎت ﻓﺴﯿﻮﻟﻮﺟﯿﺔ وﻛﯿﻤﺎوﯾﺔ ﻋﻠﻰ ﺑﻌﺾ
اﻟﻤﺤﺎﺻﯿﻞ اﻟﻤﻌﺎﻣﻠﺔ ﺑﻤﺨﻠﻔﺎت اﻟﻤﺠﺎرى
واﻟﻤﻘﺪﻣﺔ ﻣﻦ اﻟﻄﺎﻟﺐ  :ﻋﺒﺪ اﻟﺤﻠﯿﻢ ﻣﺤﻤﻮد ﻋﺒﺪ اﻟﺤﻠﯿﻢ ﻋﯿﺪ
ﺑﻜﺎﻟﻮرﯾﻮسﻓﻲ اﻟﻌﻠﻮم اﻟﺰراﻋﯿﺔ  -ﻛﻠﯿﺔ اﻟﺰراﻋﺔ – ﺟﺎﻣﻌﺔ اﻟﻘﺎھﺮة ) ( 1974
ﺎﻣﺟﺴﺘﯿﺮﻓﻰ اﻟﻌﻠﻮم اﻟﺰراﻋﯿﺔ )ﻓﺴﯿﻮﻟﻮﺟﻰ اﻟﻨﺒﺎت ( – ﻛﻠﯿﺔ اﻟﺰراﻋﺔ – ﺟﺎﻣﻌﺔ اﻟﻤﻨﻮﻓﯿﺔ ) ( 1992

ﻟﻠﺤﺼﻮل ﻋﻠﻰ درﺟﺔ اﻟﺪﻛﺘﻮراه ﻓﻰ اﻟﻌﻠﻮم اﻟﺰراﻋﯿﺔ ) ﻓﺴﯿﻮﻟﻮﺟﻰ اﻟﻨﺒﺎت(

وﻗﺪ ﺗﻤﺖ ﺗﺤﺖ إﺷﺮاف اﻟﺴﺎدة :
 -1اﻷﺳﺘﺎذ اﻟﺪﻛﺘﻮر /أﺣﻤﺪ أﺻﻼن ﺟﻨﺪى

……………………………

أﺳﺘﺎذﻓﺴﯿﻮﻟﻮﺟﻰ اﻟﻨﺒﺎت  -ﻛﻠﯿﺔ اﻟﺰراﻋﺔ  -ﺟﺎﻣﻌﺔ اﻟﻤﻨﻮﻓﯿﺔ

 -2اﻷﺳﺘﺎذ اﻟﺪﻛﺘﻮر /ﻋﺒﺪ اﻟﻔﺘﺎح ﺣﺴﻦ ﺳﻠﯿﻢ

……………………………

أﺳﺘﺎذﻓﺴﯿﻮﻟﻮﺟﻰ اﻟﻨﺒﺎت  -ﻛﻠﯿﺔ اﻟﺰراﻋﺔ  -ﺟﺎﻣﻌﺔ اﻟﻤﻨﻮﻓﯿﺔ

 -3اﻷﺳﺘﺎذ اﻟﺪﻛﺘﻮر /ﻣﯿﺮﻓﺖ إدوارد ﺳﻮرﯾﺎل

……………………………

أﺳﺘﺎذﻓﺴﯿﻮﻟﻮﺟﻰ اﻟﻨﺒﺎت  -ﻛﻠﯿﺔ اﻟﺰراﻋﺔ  -ﺟﺎﻣﻌﺔ اﻟﻤﻨﻮﻓﯿﺔ

 -4اﻷﺳﺘﺎذ اﻟﺪﻛﺘﻮر /ﺻﺒﺎح ﻣﺤﻤﺪ اﻟﺠﻤﻞ

……………………………

أﺳﺘﺎذﻓﺴﯿﻮﻟﻮﺟﻰ اﻟﻨﺒﺎت  -ﻛﻠﯿﺔ اﻟﺰراﻋﺔ  -ﺟﺎﻣﻌﺔ اﻟﻤﻨﻮﻓﯿﺔ

ﺑﻘﺴﻢ اﻟﻨﺒﺎت اﻟﺰراﻋﻰ
ﻛﻠﯿﺔ اﻟﺰراﻋﺔ ﺟﺎﻣﻌﺔ اﻟﻤﻨﻮﻓﯿﺔ
–
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ﻧﺒﺬة ﻣﺨﺘﺼﺮة
ﻋﻨﻮان اﻟﺮﺳ ﺎﻟﺔ  :دراﺳ ﺎت ﻓ ﺴﯿﻮﻟﻮﺟﯿﺔ وﻛﯿﻤﺎوﯾ ﺔ ﻋﻠ ﻰ ﺑﻌ ﺾ اﻟﻤﺤﺎﺻ ﯿﻞ اﻟﻤﻌﺎﻣﻠ ﺔ
ﺑﻤﺨﻠﻔﺎت اﻟﻤﺠﺎرى
رﺳﺎﻟﺔ ﻋﻠﻤﯿﺔ ﻣﻘﺪﻣﺔ ﻣﻦ اﻟﻄﺎﻟﺐ :

ﻋﺒﺪ اﻟﺤﻠﯿﻢ ﻣﺤﻤﻮد ﻋﺒﺪ اﻟﺤﻠﯿﻢ ﻋﯿﺪ

ﻟﻠﺤﺼﻮل ﻋﻠﻰ درﺟﺔ دﻛﺘﻮراه اﻟﻔﻠﺴﻔﺔ ﻓﻰ اﻟﻌﻠﻮم اﻟﺰراﻋﯿﺔ )ﻓﺴﯿﻮﻟﻮﺟﻰ ﻧﺒﺎت( .
أﺟ ﺮى ھ ﺬا اﻟﺒﺤ ﺚ ﺑﻘ ﺴﻢ اﻟﻨﺒ ﺎت اﻟﺰراﻋ ﻰ ﺑﻜﻠﯿ ﺔ اﻟﺰراﻋ ﺔ ﺟﺎﻣﻌ ﺔ اﻟﻤﻨﻮﻓﯿ ﺔ ﺧ ﻼل اﻟﻤﻮﺳ ﻤﯿﻦ اﻟ ﺰراﻋﯿﯿﻦ
 2010/2009 – 2009/2008ﻟﺪراﺳﺔ ﺗﺄﺛﯿﺮ اﻟﺤﻤﺄة وﻣﯿﺎه اﻟﻤﺠﺎرى ﻋﻠﻰ ﺳﻠﻮك اﻟﻨﻤﻮ واﻟﻔﺴﯿﻮﻟﻮﺟﻰ واﻟﺒﯿﻮﻛﯿﻤﯿﺎﺋﻰ ﻋﻠﻰ
ﻧﺒﺎﺗﻰ اﻟﻘﻤﺢ واﻟﻔﻮل .
ﺗﻢ ﺧﻠﻂ اﻟﺤﻤﺄة ﻣﻊ اﻟﺘﺮﺑﺔ ﺑﺨﻤﺴﺔ ﻣﺴﺘﻮﯾﺎت ﺻﻔﺮ  15 ، 10 ، 5 ،و  %20وزن  /وزن  .وﻗﺪ ﺗﻢ ﺗﺨﻔﯿ ﻒ ﻣﯿ ﺎه
اﻟﻤﺠﺎرى اﻟﻤﺴﺘﺨﺪﻣﺔ ﻟﺘﺼﻞ إﻟﻰ  %75 ، 50 ، 25واﺳﺘﺨﺪاﻣﮭﺎ ﻟﻠﺮى  .وأﺛﻨﺎء اﻟﺘﺠﺮﺑﺔ ﺗﻢ أﺧﺬ ﻋﯿﻨﺘﯿﻦ ﻋﺸﻮاﺋﯿﺘﯿﻦ ﻣﻦ ﻛﻞ
ﻣﻌﺎﻣﻠﺔ ﻋﻨﺪ  60و  90ﯾﻮم ﻣﻦ اﻟﺰراﻋﺔ ﻓﻰ اﻟﻘﻤﺢ  45 ،و  60ﯾﻮم ﻓﻰ اﻟﻔﻮل وﺗﻢ أﺧﺬ اﻟﻌﯿﻨﺎت ﺑﻌﻨﺎﯾ ﺔ ﺑﻌ ﺪد  5ﻋﯿﻨ ﺎت ﻣ ﻦ
ﻛﻞ ﻣﻌﺎﻣﻠﺔ ﻣﻊ اﺳﺘﺨﺪام ﺗﯿﺎر اﻟﻤﺎء ﻟﺘﻘﻠﯿﻞ اﻟﻔﺎﻗﺪ ﻓﻰ اﻟﻤﺠﻤﻮع اﻟﺠﺬرى وﺗﻨﻈﯿﻔﮭﺎ .

ﺗﺤﻠﯿﻞ اﻟﻨﻤﻮ :
ﻃﻮل اﻟﻨﺒﺎت )ﺳﻢ(  ،ﻋﺪد اﻷﻓﺮع أو اﻷﺷﻄﺎء  ،ﻋ ﺪد اﻷوراق  ،اﻟﻤ ﺴﺎﺣﺔ اﻟﻮرﻗﯿﺔ  ،اﻟﻮزن اﻟﻄ ﺎزج  ،اﻟﻮزن
اﻟﺠﺎف ﻟﻠﻨﺒﺎت ﺑﺎﻟﺠﺮام ﻟﻨﺒﺎﺗﻰ اﻟﻘﻤﺢ واﻟﻔﻮل .
اﻟﺘﺤﻠﯿﻞ اﻟﻔﺴﯿﻮﻟﻮﺟﻰ واﻟﻜﯿﻤﯿﺎﺋﻰ :
ﻣﻌ ﺪل اﻟﻜﻠﻮروﻓﯿ ﻞ  ،اﻟﻜ ﺎروﺗﯿﻦ  ،اﻟﻜﺮﺑﻮھﯿ ﺪرات )ذاﺋﺒ ﺔ وﻏﯿ ﺮ ذاﺋﺒ ﺔ(  ،اﻟ ﺴﻜﺮﯾﺎت  ،اﻟﻜﺮﺑﻮھﯿ ﺪرات اﻟﻜﻠﯿ ﺔ ،
اﻟﻌﻼﻗﺎت اﻟﻤﺎﺋﯿﺔ ﻣﺜﻞ ﻣﺤﺘﻮى اﻟﻤﺎء اﻟﻜﻠﻰ واﻟﻤﺎء اﻟﻤﺮﺗﺒﻂ واﻟﻨﻘﺺ ﻓ ﻰ ﻣ ﺎء اﻷوراق  ،ﻣﻌ ﺪل اﻟﻨﻘﺺ ﻓ ﻰ اﻟﻤﺎء  ،ﺗﺮﻛﯿﺰ
اﻟﺒﺮوﻟﯿﻦ  ،اﻟﻤﻜﻮﻧ ﺎت اﻟﻤﻌﺪﻧﯿﺔ )اﻟﻨﯿﺘ ﺮوﺟﯿﻦ  ،اﻟﻔ ﺴﻔﻮر  ،اﻟﺒﻮﺗﺎﺳﯿﻮم( واﻟﻤﻌ ﺎدن اﻟﺜﻘﯿﻠ ﺔ )اﻟﺰﻧ ﻚ  ،اﻟﻤﻨﺠﻨﯿ ﺰ  ،اﻟﻜ ﺎدﻣﯿﻮم ،
اﻟﺮﺻﺎص( .
اﻟﻤﺤﺼﻮل :
ﻓﻰ ﻛﻼ اﻟﻤﻮﺳﻤﯿﻦ ﺗﻢ ﺗﺴﺠﯿﻞ ﻋﺪد اﻟﺴﻨﺎﺑﻞ  /ﻧﺒﺎت  ،ﻃﻮل اﻟﺴﻨﺒﻠﺔ  ،وزن اﻟﺤﺒﻮب ﺑﺎﻟﺠﺮام  /اﻟﻨﺒﺎت وذﻟﻚ ﺑﺎﻟﻨﺴﺒﺔ
ﻟﻨﺒﺎت اﻟﻘﻤﺢ  .وﻓﻰ اﻟﻔﻮل ﺗﻢ ﺗ ﺴﺠﯿﻞ ﻋ ﺪد اﻷزھ ﺎر  /ﻧﺒ ﺎت  ،اﻟﻨ ﺴﺒﺔ اﻟﻤﺌﻮﯾﺔ ﻟﻠﻌﻘﺪ  ،ﻧ ﺴﺒﺔ اﻟﺘ ﺴﺎﻗﻂ  ،ﻋ ﺪد اﻟﻘﺮون  ،ﻋﺪد
اﻟﺒ ﺬور ﻓ ﻰ اﻟﻘ ﺮن  ،ﻣﺤ ﺼﻮل اﻟﺒﺬور ﻟﻠﻨﺒ ﺎت ﺑ ﺎﻟﺠﺮام  ،ﻣﺤ ﺼﻮل اﻟﻘﺶ ﺑ ﺎﻟﺠﺮام  .وﻟ ﻮﺣﻆ أن ﻧﻤ ﻮ اﻟﻘﻤ ﺢ واﻟﻔ ﻮل ﻗﺪ ﺗ ﻢ
ﺗﻨﺸﯿﻄﮫ ﺑﺎﺳﺘﺨﺪام اﻟﺤﻤﺄة وﻣﯿﺎه اﻟﻤﺠﺎرى وأﯾﻀﺎً ﻋﻠﻰ اﻟﻜﺮﺑﻮھﯿﺪرات اﻟﻜﻠﯿﺔ واﻟﻨ ﺸﺎط اﻹﻧﺰﯾﻤ ﻰ واﻟﻨﯿﺘ ﺮوﺟﯿﻦ واﻟﻔﻮﺳﻔﻮر
واﻟﺒﻮﺗﺎﺳﯿﻮم واﻟﺒﺮوﻟﯿﻦ واﻟﻤﺤﺼﻮل وﺗﺮﻛﯿ ﺰ اﻟﺰﻧﻚ  ،اﻟﻤﻨﺠﻨﯿ ﺰ  ،اﻟﻜ ﺎدﻣﯿﻮم  ،اﻟﺮﺻ ﺎص  .زادت أﯾ ﻀﺎً ﺑﻜﺜ ﺮة ﻓ ﻰ ﺟﻤﯿﻊ
أﺟﺰاء اﻟﻨﺒﺎت ﻓﻰ اﻟﻘﻤﺢ واﻟﻔﻮل ﺑﺎﺳﺘﺨﺪام اﻟﺤﻤﺄة وﻣﯿﺎه اﻟﻤﺠﺎرى وزادت ﺻﺒﻐﺎت اﻟﺒﻨﺎء اﻟﻀﻮﺋﻰ وﻣﻌﺪل اﻟﻨﻘﺺ ﻓﻰ اﻟﻤﺎء
 ،وﻗﺪ ﻧﻘﺼﺖ ﻣﻊ اﺳﺘﺨﺪام اﻟﺤﻤﺄة وﻣﯿﺎه اﻟﻤﺠﺎرى .
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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.

ﻟـﺠـﻨـــــﺔ اﻹﺷـــــــــﺮاف
ــــــــــ

: ھﺬه اﻟﺮﺳـﺎﻟﺔ اﻟﻌﻠﻤﯿﺔ ﺑﻌﻨﻮان

دراﺳﺎت ﻓﺴﯿﻮﻟﻮﺟﯿﺔ وﻛﯿﻤﺎوﯾﺔ ﻋﻠﻰ ﺑﻌﺾ
اﻟﻤﺤﺎﺻﯿﻞ اﻟﻤﻌﺎﻣﻠﺔ ﺑﻤﺨﻠﻔﺎت اﻟﻤﺠﺎرى
 ﻋﺒﺪ اﻟﺤﻠﯿﻢ ﻣﺤﻤﻮد ﻋﺒﺪ اﻟﺤﻠﯿﻢ ﻋﯿﺪ: واﻟﻤﻘﺪﻣﺔ ﻣﻦ اﻟﻄﺎﻟﺐ
( 1974 )  ﻛﻠﯿﺔ اﻟﺰراﻋﺔ – ﺟﺎﻣﻌﺔ اﻟﻘﺎھﺮة- ﺑﻜﺎﻟﻮرﯾﻮسﻓﻲ اﻟﻌﻠﻮم اﻟﺰراﻋﯿﺔ
( 1992 ) ﺎﻣﺟﺴﺘﯿﺮﻓﻰ اﻟﻌﻠﻮم اﻟﺰراﻋﯿﺔ )ﻓﺴﯿﻮﻟﻮﺟﻰ اﻟﻨﺒﺎت ( – ﻛﻠﯿﺔ اﻟﺰراﻋﺔ – ﺟﺎﻣﻌﺔ اﻟﻤﻨﻮﻓﯿﺔ

ﻟﻠﺤﺼﻮل ﻋﻠﻰ درﺟﺔ اﻟﺪﻛﺘﻮراه ﻓﻰ اﻟﻌﻠﻮم اﻟﺰراﻋﯿﺔ ) ﻓﺴﯿﻮﻟﻮﺟﻰ اﻟﻨﺒﺎت(

وﻗﺪ ﺗﻤﺖ ﺗﺤﺖ إﺷﺮاف اﻟﺴﺎدة :
 -1اﻷﺳﺘﺎذ اﻟﺪﻛﺘﻮر /أﺣﻤﺪ أﺻﻼن ﺟﻨﺪى

……………………………

أﺳﺘﺎذﻓﺴﯿﻮﻟﻮﺟﻰ اﻟﻨﺒﺎت  -ﻛﻠﯿﺔ اﻟﺰراﻋﺔ  -ﺟﺎﻣﻌﺔ اﻟﻤﻨﻮﻓﯿﺔ

 -2اﻷﺳﺘﺎذ اﻟﺪﻛﺘﻮر /ﻋﺒﺪ اﻟﻔﺘﺎح ﺣﺴﻦ ﺳﻠﯿﻢ

……………………………

أﺳﺘﺎذﻓﺴﯿﻮﻟﻮﺟﻰ اﻟﻨﺒﺎت  -ﻛﻠﯿﺔ اﻟﺰراﻋﺔ  -ﺟﺎﻣﻌﺔ اﻟﻤﻨﻮﻓﯿﺔ

 -3اﻷﺳﺘﺎذ اﻟﺪﻛﺘﻮر /ﻣﯿﺮﻓﺖ إدوارد ﺳﻮرﯾﺎل

……………………………

أﺳﺘﺎذﻓﺴﯿﻮﻟﻮﺟﻰ اﻟﻨﺒﺎت  -ﻛﻠﯿﺔ اﻟﺰراﻋﺔ  -ﺟﺎﻣﻌﺔ اﻟﻤﻨﻮﻓﯿﺔ

 -4اﻷﺳﺘﺎذ اﻟﺪﻛﺘﻮر /ﺻﺒﺎح ﻣﺤﻤﺪ اﻟﺠﻤﻞ
أﺳﺘﺎذﻓﺴﯿﻮﻟﻮﺟﻰ اﻟﻨﺒﺎت  -ﻛﻠﯿﺔ اﻟﺰراﻋﺔ  -ﺟﺎﻣﻌﺔ اﻟﻤﻨﻮﻓﯿﺔ

ﺑﻘﺴﻢ اﻟﻨﺒﺎت اﻟﺰراﻋﻰ
ﻛﻠﯿﺔ اﻟﺰراﻋﺔ ﺟﺎﻣﻌﺔ اﻟﻤﻨﻮﻓﯿﺔ
–

ﺷﺒﯿﻦ اﻟﻜﻮم

……………………………

