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SUMMARY  

This study was carried out as a pot experiment on soil samples collected from one salt affected soil of 

Egypt at greenhouse experiment, Soil Science Department, Faculty of Agriculture, Menoufia University, 

Egypt during growing summer season of 2021. This study was done to evaluate the effect of three types 

of compost (Without any additives ''C'', treated with Sulphur ''CS'' and treated with gypsum ''CG'') in two 

forms (regular "R" and nano "N" of its particle size fractions) on some chemical properties of salt affected 

soil and its content of available macro and micro nutrients as well as their effect on tomato (Solanum 

lucopersicum castle rock) plants growth and its content of some macro and micro nutrients. 

A portion of fine prepared soil sample was taken and analyzed for its physical, chemical properties 

and the content of available macro and micro nutrients. Another fine soil sample was used in the pot 

experiment as described in section of greenhouse experiment. 

The used amendment in this study was compost which prepared from two agriculture wastes i.e. 

maize stalk "MS" and farmyard manure "FYM" in three types i.e. without any additives "C0", treated by 

elemental Sulfur "CS" and treated by agriculture gypsum "CG", where each type was used in two size 

fractions i.e. regular "R" and nano "N" particles, the composted Organic wastes were matured after 90 

days. 

Greenhouse experiment: 

During growing summer season, this study was carried out using transplants of tomato plants as a 

tested plant. A 90 plastic pots with 20 and 25 cm inter diameter and depth were used, where each pot was 

filled by 2kg of the tested salt affected soil. This study includes 30 treatments which were: compost types 

(C0, CS and CG) × 2 size fractions (R and N) ×5 application rates (0, 0.25, 0.50, 1.00 and 2.00%). The 

studied treatments were arranged within the experimental units in split-split completely randomized block 

in three replicates. 

Before transplanting by 60 days, all compost treatments were carried out and good mixed with the 

potted soil. At the same time all pots were fertilized by 100 Kg ordinary super phosphate (15.5 P2O5.fed-1) 

[0.2 gmpot-1] and good mixed with the potted soil. Then, the pots were moisturized using tap water at 

moisture content of 60% of soil water holding capacity and incubated on the room temperature (25± 2°C) 

for 60 days with moisture content at 60 % soil water holding capacity. After 60 days (incubation period) 

each pot was transplanted by three seedlings of Tomato plants (Solanum lucopersicum) with 15 cm length 

on 4th July 2021. After seedlings established (15 days of transplanting), the plants of each pot were 

thinned to one plant. 
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At flowering stage (70 days), the plant of each pot was cut above soil surface, weighted to found fresh 

weight (gm.plant-1 = gm.pot-1), air-dried, oven-dried at 70°C for 48hrs, weighted to obtained dry matter 

yield of tomato plant (gm.plant-1 = gm.pot-1), ground and kept for determine its content of some macro 

(N, P, K and S) and micro nutrients (Fe, Mn, Zn and Cu). After plant harvesting, the soil of each pot was 

taken, ground, good mixed, sieved through at 2mm sieve and analyzed for some chemical properties and 

its content of available essential nutrients as described in section of soil analysis (3.6.2). 

The found results may be summarized as follow, 

A. Compost chemical properties: 

The pH, results showed that by adding Sulfur to the compost, the pH values were lower than the 

compost without additives or with gypsum added  .It also showed that the pH values of nanocompost are 

lower than regular compost. 

Electrical conductivity, the results showed that compost with gypsum added had higher EC values 

than that untreated or treated with Sulfur, and the EC values in nano-form compost were lower than 

regular compost. 

Organic matter and Organic carbon, the results showed that the content of OM and OC in untreated 

compost is higher than that treated with Sulfur or gypsum. It is also higher in compost in nano form than 

in normal form. 

The total nitrogen content showed its highest value in compost to which Sulfur was added compared 

to that to which gypsum was added or to which no additives were added, and it was higher in compost in 

the nano form than in the regular form. 

The ratio of carbon to nitrogen, C: N ratio in those treated with Sulfur was lower than that treated 

with gypsum or untreated, and it was also lower in nanocompost than in ordinary compost. 

Compost content of macro and micro elements (mg/kg), The compost content of major and minor 

essential elements was higher in the type treated with Sulfur than that treated with gypsum or untreated, 

and this content was also higher in the nano compost than in the regular one. 

FTIR 

For regular or nano compost, the treatment without additives (CRO and CNO) has the highest 

intensity of OH oscillations, followed by the treatment with Sulfur or gypsum. 

B. Effect of the studied treatments on soil chemical properties: 

The pH, of compost treated with Sulfur tends to lower the pH more than those treated with gypsum 

and untreated. High rates of addition of compost tend to lower the pH more than low rates. Compost in 

nano form tends to lower the pH more than regular compost. 

Electrical conductivity, using compost reduces soil EC compared to not using it. Regular and nano 

compost have a positive effect in reducing soil EC, but the positive effect of compost in nano form 

appeared more than compost in its regular form. The lowest average EC appeared in compost treated with 

Sulfur, and its highest average appeared in compost not treated with any additives. 

Exchangeable sodium percentage, the results showed that nano compost is more effective in 

reducing ESP than regular compost ESP. The highest decrease was in nano compost treated with 

confinement at the highest addition rate of 2%, and its lowest decrease was in regular compost not treated 

with additions at a rate of 25.0. 

Cation exchange capacity, the nano compost had a higher effect on increasing the CEC in the soil 

compared to regular compost. The highest CEC value was with the nano compost treated with Sulfur at 
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an addition rate of 2%, followed by that treated with gypsum, and the lowest CEC value was at an 

addition rate of zero. 

Organic matter content, the results showed that nano compost has the highest values of OM in the 

soil, followed by regular compost, and with increasing compost addition rate, this percentage increased. 

C. Soil content of available nutrients: 

Nitrogen: The results showed that the nitrogen content in the soil increases with nano compost 

compared to ordinary compost. It was noted that its highest value was in the soil treated with nano 

compost to which was Sulfur added, followed by gypsum added to it in the nano form as well, and the 

lowest value was in ordinary compost. The N content in the soil increased by increasing the rates up to 

2%. But there was no significant difference between 1% and 2%. 

Phosphorus: The three types of compost take the order:C0 < CG < CS According to its effect on 

increasing the availability of P in the soil, nano compost also shows a higher content of available P 

compared to regular compost with all types of compost and addition rates. 

Potassium: The potassium content in the soil increases with the increase in the rate of adding compost 

for all its types and its forms, as well as regular and nano, but it appears that nano has a more positive 

effect than regular on the K content in the soil for all its types and rates of use. Among the three types of 

compost, CG had the highest effect, followed by CS and CO. 

Sulfur: The Sulfur content of the soil increased with increasing rates of adding compost for all types, 

and it increased with the use of compost treated with sulfur, followed by treatment with gypsum, as well 

as with nano compost compared to regular one for all types and rates. 

Dry weight: of tomato plants: The results showed that the rate of biomass of tomato plants increases 

when using nano compost compared to regular, regardless of the type and rate of use of compost. 

Compost treated with Sulfur had the highest dry weight of tomato plants, followed by those treated with 

sulfur, then untreated. The dry weight increased with the increase of added rate of compost for all 

treatments and types. 

D. Macronutrients content of tomato plants: 

Nano compost treatments led to higher average values of N, P, K and S and increased uptake 

compared to regular. Treating compost with sulfur led to the highest average values and uptake of 

elements, followed by treated with gypsum, then the untreated. Increasing the rates of adding compost 

increases the concentration and uptake of these elements. 

Relationship between soil properties and its content of available macronutrients: 

CEC and OM both have a strong positive relationship with the concentration and uptake of elements 

by plant. 

ESP and EC both have a strong negative relationship with the concentration and uptake of elements 

by plant. 

An inverse relationship also appears between pH and the plant’s concentration and uptake of 

elements. 
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 الاسع ٚإٌجبد ػٍٝٚرأص١ش٘ب  خٛاص اٌىّجٛعذ ػٍٝرأص١ش ثؼغ الاػبفبد  عٌىاى الزسالت:

 طجبػ أؽّذ ٌج١ت ػ١بد اسن الباحـث :

 اٌّبعغز١ش فٝ اٌؼٍَٛ اٌضساػ١خ   الذرجت العلوُت:

 ػٍَٛ الأساػٟ القسن العلوً :

 35/5/4246حارَخ هىافقت هجلس الكلُت : 

   أعزبر و١ّ١بء الاساػٝ، و١ٍخ اٌضساػخ، عبِؼخ إٌّٛف١خ / طلاػ ػجذ اٌّغ١ذ سػـــــــٛاْأ.د لجٌت الإشزاف:

   أعزبر و١ّ١بء الاساػٝ، و١ٍخ اٌضساػخ، عبِؼخ إٌّٛف١خاٌغفبس أثٛ ؽغ١ــٓ / اٌؾغ١ٕٟ ػجذ أ.د 

أعزبر ِغبػذ لغُ اٌف١ض٠مب ٚاٌش٠بػ١بد إٌٙذع١خ و١ٍخ إٌٙذعخ عبِؼخ ؽٕطب ٚوج١ش    ػٍٝد/ ٔٙبي اثٛ اٌفزٛػ  

 ِذ٠ٕخ ص٠ًٚ ٌٍؼٍَٛ ٚاٌزىٌٕٛٛع١ب –اٌجبؽض١ٓ ثّؼًّ ا١ٌّىشٚعىٛة سثبػٟ الاثؼبد 

 :لعزبٍاالولخص 

أعش٠ذ ٘زٖ اٌذساعخ وزغشثخ أطض فٟ اٌظٛثخ اٌخبطخ ثمغُ ػٍَٛ الأساػٝ و١ٍخ اٌضساػخ عبِؼخ إٌّٛف١خ خلاي ِٛعُ 

" CS" ِٚؼبًِ ثبٌىجش٠ذ "C0ٚرٌه ٌزم١١ُ رأص١ش صلاصخ أٔٛاع ِٓ عّبد اٌىّجٛعذ )ثذْٚ إػبفبد " 4243إٌّٛ اٌظ١فٟ 

"( ػٍٝ ثؼغ اٌخٛاص اٌى١ّ١بئ١خ ٌلأساػٝ اٌّزأصشح ثبلأِلاػ Nٕبٔٛ "" ٚاRٌثظٛسر١ٓ )اٌؼبدٞ "  "(CGِٚؼبًِ ثبٌغجظ"

 ِٚؾزٛا٘ب ِٓ اٌؼٕبطش اٌغزائ١خ اٌىجشٜ ٚاٌظغشٜ اٌّزبؽخ ٚرأص١ش٘ب ػٍٝ ّٔٛ ٔجبد اٌطّبؽُ ِٚؾزٛاٖ ِٓ ثؼغ اٌؼٕبطش.

شفخ خٛاطٙب اٌف١ض٠بئ١خ ٚرؾ١ٍٍٙب ٌّؼ ثبلأِلاػ اٌّؼذحٌٚزؾم١ك اٌٙذف ِٓ اٌذساعخ، رُ أخز عضء ِٓ ػ١ٕخ الأسع اٌّزأصشح 

 ٚاٌى١ّ١بئ١خ ِٚؾزٛا٘ب ِٓ اٌؼٕبطش اٌغزائ١خ ِٓ ِشوض ادوٛ ِؾبفظخ اٌجؾ١شح.

طٛس. اٌىّجٛعذ اٌّغزخذَ فٟ ٘زٖ اٌذساعخ، ِؾؼش ِٓ ِخٍفبد صساػ١خ )ع١مبْ اٌزسح( ِٚخٍفبد اٌّضسػخ فٟ صلاس 

ؼبٍِخ ثبٌغجظ اٌضساػٟ، ؽ١ش رُ اعزخذاَ وً ٔٛع فٝ ثذْٚ أٞ إػبفبد ٚاٌضب١ٔخ ِؼبٍِخ ثبٌىجش٠ذ اٌؼٕظشٞ ٚاٌضبٌضخ ِ ٝالأٌٚ

ب ِٓ ثذا٠خ ػ١ٍّخ اٌىّش. 02طٛسر١ٓ. عض٠ئبد ػبد٠خ اٌؾغُ ٚعض٠ئبد فٝ ؽغُ إٌبٔٛ، رُ ٔؼظ اٌىّجٛعذ ثؼذ  ًِ ٛ٠ 

 

 :حجزبت الشراعت

١ض ثلاعز١ه أط 02اعزخذاَ  ٚرُأعش٠ذ ٘زٖ اٌزغشثخ ثبعزخذاَ شزلاد ٔجبد اٌطّبؽُ.  4243خلاي ِٛعُ إٌّٛ اٌظ١فٟ 

اط١ض ِّضً  52عُ، ٚشٍّذ ٘زٖ اٌذساعخ صلاس ِغب١ِغ سئ١غ١خ، رؾذ وً ِغّٛػخ سئ١غ١خ  47ٚ  42رٚ لطش ٚػّك 

 وغُ ِٓ اٌزشثخ إٌبػّخ. 4ٌٍضلاصخ أٛاع وّجٛعذ اٌّغزخذ١ِٓ. رُ ًِء وً اط١ض ثّمذاس 

اٌؼبدٜ ٚإٌبٔٛ(. وً ِغّٛػخ رؾذ ٚوً ِغّٛػخ سئ١غ١خ لغّذ اٌٝ ِغّٛػز١ٓ رؾذ سئ١غ١خ رّضلا طٛسرٟ اٌىّجٛعذ )

 %( ِٓ اٌىّجٛعذ.4, 3، 2.7، 2.47، 2ِؼذلاد اػبفخ ) خّظسئ١غ١خ رفشػذ اٌٝ 

رُ خٍؾ اٌىّجٛعذ اٌّؼبف ِغ اٌزشثخ فٝ وً اط١ض، ٚسرجذ اٌّؼبِلاد اٌّذسٚعخ ػّٓ اٌٛؽذاد اٌزغش٠ج١خ فٟ رظ١ُّ 

ػبدٞ وغُ عٛثش فٛعفبد  ١322غ الأطض ثـ فٟ ٔفظ اٌٛلذ رُ رغ١ّذ عّ وبًِ اٌؼشٛائ١خ فٟ صلاس ِىشساد.

(37.7P2O5( ٞا )ْثؼذ رٌه، رُ رشؽ١ت الأطض ثبعزخذاَ ِبء اٌظٕجٛس ثّؾزٜٛ سؽٛثخ ٠ظً إٌٝ 2.4/فذا .)عشاَ/اط١ض

ب ٌؼّبْ اٌزغبٔظ  82دسعخ ِئ٠ٛخ( ٌّذح  4±  47% ثغؼخ ؽم١ٍخ ٌىً ِؼبٍِخ. ٚرُ اٌزؾؼ١ٓ فٟ دسعخ ؽشاسح اٌغشفخ )82 ًِ ٛ٠

 % ِٓ لذسح اٌزشثخ ػٍٝ الاؽزفبظ ثبٌّبء. 82ؽٛثخ ثٕغجخ ِغ ِؾزٜٛ س

٠َٛ ِٓ  37. ٚثؼذ رضج١ذ اٌشزلاد )١ٌٛ٠4243ٛ  ٠6َٛ رُ صسع وً أط١ض ثضلاصخ شزلاد ِٓ ٔجبد اٌطّبؽُ فٟ  82ثؼذ 

 ٚاؽذ.اٌغشط(، رُ خف ٔجبربد وً أط١ض إٌٝ ٔجبد 

ب(، رُ لطغ ٔجبد وً اط١ض ِٓ فٛ 02فٟ ِشؽٍخ اٌزض١٘ش )ثؼذ  ًِ ق عطؼ اٌزشثخ، ٚرُ ٚصٔٗ ٌٍؾظٛي ػٍٝ اٌٛصْ ٠ٛ

عبػخ، رُ  64دسعخ ِئ٠ٛخ ٌّذح  02اٌفشْ ػٕذ دسعخ ؽشاسح  ٚفٝاٌطبصط )عُ/ٔجبد = عُ/اط١ض(، ٚرُ رغف١فٗ ثبٌٙٛاء، 

 (.N ،P ،K ،Sٚصٔٗ ٌٍؾظٛي ػٍٝ اٌٛصْ اٌغبف ٚرُ ؽؾٕٗ ٚؽفظٗ ٌزمذ٠ش ِؾزٛاٖ ِٓ ثؼغ اٌؼٕبطش اٌىجشٜ )
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ُِ ٚرؾ١ٍٍٙب ٌجؼغ اٌخٛاص  4أخز رشثخ وً اط١ض، ٚؽؾٕٙب، ٚخٍطٙب ع١ذًا، صُ غشثٍزٙب ثّٕخً  ثؼذ ؽظبد إٌجبد، رُ

 اٌى١ّ١بئ١خ ِٚؾزٛا٘ب ِٓ اٌؼٕبطش اٌغزائ١خ اٌّزبؽخ.

 ٠ّٚىٓ رٍخ١ض إٌزبئظ اٌزٟ رُ اٌزٛطً إ١ٌٙب ػٍٝ إٌؾٛ اٌزبٌٟ،

 اولاً: حأثُز الاضافاث علً الخىاص الكُوُائُت للكوبىسج؛ 

الً ِٓ اٌىّجٛعذ ثذْٚ اػبفبد أٚ  pHأظٙشد إٌزبئظ أٔٗ ثإػبفخ اٌىجش٠ذ اٌٝ اٌىّجٛعذ وبٔذ ل١ُ  :ُذروجُيالزقن اله

 اٌّؼبف إ١ٌٗ اٌغجظ.

 فٝ اٌىّجٛعذ إٌبٔٛ ألً ِٓ اٌىّجٛعذ اٌؼبدٜ.  pH وّب أظٙشد أ٠ؼبً أْ ل١ُ 

ػٓ رٌه اٌغ١ش ِؼبًِ اٚ  EC فٟ ل١ُ أظٙشد إٌزبئظ أْ اٌىّجٛعذ اٌّؼبف ا١ٌٗ اٌغجظ أػٍٝ :الخىصُلُت الكهزبُت

 ثظٛسح إٌبٔٛ الً ِٓ اٌىّجٛعذ اٌؼبدٜ  فٝ اٌىّجٛعذ EC اٌّؼبًِ ثبٌىجش٠ذ ٚوبٔذ ل١ُ

فٟ اٌىّجٛعذ اٌغ١ش ِؼبًِ أػٍٝ ِٓ اٌّؼبًِ  OM,OCأظٙشد إٌزبئظ أْ ِؾزٜٛ  :الوادة العضىَت والكزبىى العضىٌ

 جٛعذ فٝ طٛسح إٌبٔٛ ػٕٗ فٟ اٌظٛسح اٌؼبد٠خثبٌىجش٠ذ أٚ اٌغجظ وّب أٔٗ اػٍٝ أ٠ؼب فٟ اٌىّ

ظٙشد أػٍٝ ل١ّخ ٌٗ فٝ اٌىّجٛعذ اٌّؼبف ا١ٌٗ وجش٠ذ ِمبسٔخ ثزٌه اٌّؼبف ا١ٌٗ عجظ أٚ  :الوحخىي الكلً للٌُخزوجُي

 ٚأػٍٝ فٟ اٌىّجٛعذ فٟ طٛسح إٌبٔٛ ػٕٗ فٟ اٌظٛسح اٌؼبد٠خ إػبفبد اٞا١ٌٗ  غ١ش اٌّؼبف

رٌه اٌّؼبًِ ثبٌغجظ اٚ اٌغ١ش ِؼبًِ, وّب ِٓ فٟ اٌّؼبًِ ثبٌىجش٠ذ ألً  C:Nوبٔذ ٔغجخ  :ًسبت الكزبىى إلً الٌُخزوجُي

 وبٔذ فٟ اٌىّجٛعذ إٌبٔٛ الً ِٓ اٌىّجٛعذ اٌؼبدٞ. 

وبْ ِؾزٜٛ اٌىّجٛعذ ِٓ اٌؼٕبطش الأعبع١خ اٌىجشٜ  :هحخىي الكوبىسج هي العٌاصز الكبزي والصغزي )هجن/كجن(

وّب وبْ ٘زا اٌّؾزٜٛ أػٍٝ فٟ  ِؼبًِ،ًِ ثبٌىجش٠ذ ػٓ رٌه اٌّؼبًِ ثبٌغجظ أٚ اٌغ١ش ٚاٌظغشٜ أػٍٝ فٝ إٌٛع اٌّؼب

 اٌىّجٛعذ إٌبٔٛ ػٓ اٌؼبدٞ.

FTIR 

، OH( رزّزغ ثأػٍٝ وضبفخ ِٓ رزثزثبد CRO ٚCNO) ثبٌٕغجخ ٌٍىّجٛعذ اٌؼبدٞ أٚ إٌبٔٛ، فإْ اٌّؼبٍِخ ثذْٚ إػبفبد 

 ر١ٍٙب اٌّؼبٌغخ ثبٌىجش٠ذ أٚ اٌغجظ.

 

  :: حأثُز الوعاهلاث الوذروست علً الخىاص الكُوُائُت للخزبتثاًُاً 

، ِؼذلاد ًٚاٌغ١ش ِؼبِأوضش ِٓ اٌّؼبًِ ثبٌغجظ  pHاٌىّجٛعذ اٌّؼبًِ ثبٌىجش٠ذ ١ّ٠ً ٌخفغ  :الزقن الهُذروجٌٍُ

أوضش ِٓ  pHِٓ إٌّخفؼخ اٌىّجٛعذ فٟ طٛسح إٌبٔٛ ١ّ٠ً ٌخفغ  أوضش pHالإػبفخ اٌّشرفؼخ ِٓ اٌىّجٛعذ ر١ًّ ٌخفغ 

 اٌىّجٛعذ اٌؼبدٞ.

اٌزشثخ ِمبسثخ ثؼذَ الاعزخذاَ. اٌىّجٛعذ اٌؼبدٞ ٚإٌبٔٛ ٌّٙب رأص١ش  ECاعزخذاَ اٌىّجٛعذ ٠مًٍ  :الخىصُلُت الكهزبُت

ِٓ اٌىّجٛعذ فٝ طٛسرٗ اٌؼبد٠خ. وبْ ألً  أوضشاٌزشثخ ٌىٓ ظٙشد ا٠غبث١خ اٌىّجٛعذ فٟ طٛسح إٌبٔٛ  ECإ٠غبثٟ فٟ خفغ 

 ظٙش فٟ اٌىّجٛعذ اٌّؼبًِ ثبٌىجش٠ذ، ٚأػٍٝ ِزٛعؾ ٌٗ ظٙش فٝ اٌىّجٛعذ اٌغ١ش ِؼبًِ ثأٜ اػبفبد٠ ECِزٛعؾ ِٓ 

 ESPِٓ اٌىّجٛعذ اٌؼبدٜ  ESP أظٙشد إٌزبئظ أْ اٌىّجٛعذ إٌبٜٔٛ أوضش فبػ١ٍخ فٝ رم١ًٍ :ًسبت الصىدَىم الوخبادل

أخفبع ٌٗ فٝ اٌىّجٛعذ  % ٚأل4ًِؼذي اػبفخ  جظ ػٓ أػٍٟغاٌّؼبًِ ثبٌ إٌبٔٛٞفىبْ أػٍٝ أخفبع ٌٗ فٝ اٌىّجٛعذ 

  47,2اٌؼبدٞ اٌغ١ش ِؼبًِ ثبلاػبفبد ػٕذ ِؼذي 

ثبٌزشثخ ِمبسٔخ ثبٌىّجٛعذ اٌؼبدٞ ٚوبٔذ  CECوبْ ٌٍىّجٛعذ إٌبٔٛٞ رأص١ش اػٍٝ ػٍٝ ص٠بدح  :السعت الخبادلُت الكاحُىًُت

ػٕذ  ١ٍ٠CECٗ اٌّؼبًِ ثبٌغجظ ٚالً ل١ّخ  %،4ي إػبفخ ِغ اٌىّجٛعذ إٌبٜٔٛ اٌّؼبًِ ثبٌىجش٠ذ ػٕذ ِؼذ CECأػٍٝ ل١ّخ 

 ِؼذي إػبفخ طفش.

١ٍ٠ٗ اٌىّجٛعذ اٌؼبدٞ  ثبٌزشثخ  OMأظٙشد إٌزبئظ اْ اٌىّجٛعذ إٌبٔٛٞ ٌٗ أػٍٝ ل١ُ ِٓ  :الوحخىي هي الوادة العضىَت

 ِٚغ ص٠بدح ِؼذي إػبفخ اٌىّجٛعذ صادد ٘زٖ إٌغجخ. 
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 :لغذائُتهحخىي الخزبت هي العٌاصز ا ثالثاً:

أظٙشد إٌزبئظ أْ ِؾزٜٛ ا١ٌٕزشٚع١ٓ ثبٌزشثخ ٠ضداد ِغ اٌىّجٛعذ إٌبٔٛٞ ِمبسٔخ ثبٌؼبدٞ ٌٚٛؽع أْ أػٍٝ  :الٌُخزوجُي

ل١ّخ ٌٗ فٟ اٌزشثخ اٌّؼبٍِخ ثبٌىّجٛعذ إٌبٜٔٛ اٌّؼبف إ١ٌٗ اٌغجظ ١ٍ٠ٗ اٌّؼبفخ إ١ٌٗ وجش٠ذ فٟ اٌظٛسح إٌب٠ٛٔخ أ٠ؼبً ٚالً 

% ٌٚىٓ ٌُ ٠ىٓ ٕ٘بن فشق ِؼٕٜٛ وج١ش 4ثبٌزشثخ ثض٠بدح ِؼذلاد الإػبفخ ؽزٝ  Nدٞ ٚلذ صادد ل١ّخ ل١ّخ فٟ اٌىّجٛعذ اٌؼب

 %.4% ٚ 3ث١ٓ 

 

ثبلأسع، اٌىّجٛعذ  Pٚفمبً ٌزأص١ش٘ب ػٍٝ ص٠بدح ر١غ١ش  C0<CG<CS: أٔٛاع اٌىّجٛعذ اٌضلاصخ رأخز اٌزشر١ت :الفىسفىر

 .اعزخذاِِٗغ ع١ّغ أٔٛاع اٌىّجٛعذ ِٚؼذلاد  اٌؼبدٞثبٌىّجٛعذ ا١ٌّغش ِمبسٔخ  Pإٌبٔٛ أ٠ؼبً ٠ظٙش ِؾزٜٛ أػٍٝ ِٓ 

٠ضداد ِؾزٜٛ اٌجٛربع١َٛ ثبلأسع ثض٠بدح ِؼذي إػبفخ اٌىّجٛعذ ٌغ١ّغ أٔٛاػٗ ٚطٛسر١ٗ أ٠ؼبً اٌؼبدٜ  :البىحاسُىم

لاد اعزخذاِٗ، ِٚٓ ٌغ١ّغ أٔٛاػٗ ِٚؼذ ثبلأسع Kػٍٝ ِؾزٛی  اٌؼبدٞٚإٌبٔٛ ٌىٓ ٠ظٙش أْ إٌبٔٛ ٌٗ رأص١ش أوضش إ٠غبث١خ ِٓ 

 .COرُ  CSٌٗ اػٍٝ رأص١ش ١ٍ٠ٗ  CGث١ٓ أٔٛاع اٌىّجٛعذ اٌضلاصخ وبْ 

صاد ِؾزٜٛ اٌزشثخ ِٓ اٌىجش٠ذ ِغ ص٠بدح ِؼذلاد إػبفخ اٌىّجٛعذ ٌغ١ّغ أٛاػٗ ٚصاد ِغ اعزخذاَ اٌىّجٛعذ  :الكبزَج

 بٌؼبدٞ ٌغ١ّغ الأٔٛاع ٚاٌّؼذلاد.اٌّؼبًِ ثبٌىجش٠ذ ١ٍ٠ٗ اٌّؼبًِ ثبٌغجظ وزٌه ِغ اٌىّجٛعذ إٌبٔٛ ِمبسٔخ ث

أظٙشد إٌزبئظ أٔٗ ٠ضداد ِؼذي اٌىزٍخ اٌؾ٠ٛ١خ ٌٕجبد اٌطّبؽُ ػٕذ اعزخذاَ اٌىّجٛعذ إٌبٔٛ  :الىسى الجاف لٌباث الطواطن

ِمبسٔخ ثبٌؼبدٞ ثغغ إٌظش ػٓ ٔٛع ِٚؼذي اعزخذاَ اٌىّجٛعذ. اٌىّجٛعذ اٌّؼبًِ ثبٌىجش٠ذ وبْ ٌٗ أػٍٝ ٚصْ عبف ِٓ 

ٌطّبؽُ ١ٍ٠ٗ اٌّؼبًِ ثبٌغ١ظ صُ اٌغ١ش ِؼبًِ ٠ٚضداد اٌٛصْ اٌغبف ِغ ص٠بدح ٔغجخ إػبفخ اٌىّجٛعذ ٌغ١ّغ اٌّؼبِلاد ٔجبد ا

 ٚالأٔٛاع.

 -الكبزي: رابعاً: هحخىي ًباث الطواطن هي العٌاصز الغذائُت 

ىّجٛعذ اٌؼبدٞ. أدٜ ِزظبص ِمبسٔخ ثبٌص٠بدح الاٚ N,P,K,Sِؼبِلاد اٌىّجٛعذ إٌبٔٛ ادد إٌٝ اسرفبع ِزٛعؾ ل١ُ 

جظ صُ اٌغ١ش ِؼبًِ. ص٠بدٖ ِؼذلاد غٚاِزظبص اٌؼٕبطش ١ٍ٠ٗ اٌّؼبًِ ثبٌ ل١ُِؼبٍِخ اٌىّجٛعذ ثبٌىجش٠ذ إٌٝ أػٍٝ ِزٛعؾ 

 ٚاِزظبص رٍه اٌؼٕبطش. ٠ض٠ذ رشوضإػبفخ اٌىّجٛعذ 

CEC, OM  خلاي إٌجبد  ٌّٙب ػلالخ إ٠غبث١خ ل٠ٛخ ِغ رشو١ض ٚاِزظبص اٌؼٕبطشوً ِّٕٙب 

ESP, EC وً ِّٕٙب ٌّٙب ػلالخ عٍج١خ ل٠ٛخ ِغ رشو١ض ٚ اِزظبص اٌؼٕبطش خلاي إٌجبد 

 ٚرشو١ض ٚاِزظبص إٌجبد ٌٍؼٕبطش. pHوّب رظٙش ػلالخ ػىغ١خ ث١ٓ 
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