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ABSTRACT 

 

Two filed experiments were conducted during 2015 and 2016 seasons at the Research Farm of El-Sirw Agricultural 

Research Station, Damietta Governorate, Egypt. The experiments were performed to study the response of Giza179 rice cultivar 

to eight nitrogen sources Viz; ammonium sulfate (AS), ammonium nitrate (AN), urea (U), Di-ammonium phosphate (DAP), 

mono ammonium phosphate(MAP), calcium ammonium nitrate (CAN), and calcium nitrate (CN) and potassium nitrate (KN) 

under saline sodic  soil conditions. The experimental soil was clay with salinity level 7.5 and 7.3 dSm-1 and sodicity (ESP) level 

41and 40% dSm-1 in 2015 and 2016 seasons, respectively. The experiment was performed in randomized complete block design 

and repeated four times. The main obtained results could be summarized as follows; The nitrogen source had significant 

differences on nutrients leaf contents (NPK), rice growth (leaf area index, dry mater production and chlorophyll content), yield 

attributes and grain yield in both seasons. Ammonium sulphate showed good and better regarding nitrogen leaf content, while, 

CAN and KN recorded the highest values of K leaf content. However, DAP and MAP recorded the highest values of P leaf 

content in both seasons. Ammonium sulphate recorded the highest values of studied growth traits while, the sources contain 

nitrate (AN, CAN, CN and KN) had the lowest values. The DAP and MAP were comparable regarding their favorable effect on 

rice growth occupying the second position after ammonium sulphate. The ammonium sulphate had high yield component giving 

high grain yield followed by DAP and then MAP. Generally, urea or ammonium nitrate as well as any sources contains nitrate is 

not efficient to apply it for rice under the same saline sodic soil conditions.                   
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INTRODUCTION 
 

Rice (Oryza sativa L.) is the most important crop 

after wheat. It is a staple food for nearly one half of the 

world population since most of them live in developing 

countries. Moreover, it is a very important cereal crop in 

Egypt for consumption and exportation, in which an 

important source for hard currency. In Egypt the total rice 

cultivated area is about 1.54 million fed which produce 

about 6.08 million tons of paddy rice (RRTC, 2014). Rice 

is mainly cultivated in the Northern Nile-Delta of Egypt, 

where, salt affected soils are prevailing. Furthermore, poor 

quality water is used as irrigation water in the target 

domain area about (30-35% of rice cultivated area) of salt 

affected soils. The area of saline soil is expected to increase 

in Egypt as a result of fresh water shortage and climate 

change. Rice under saline soil needs especial management 

rather than normal soil. Nitrogen (N) is usually the most 

yield-limiting nutrient in lowland rice production. Intensive 

agricultural production systems have increased the use of 

nitrogen fertilizer. Urea and ammonium sulfate are the two 

main sources of inorganic N fertilizer for lowland rice. 

Nitrogen content is an important criterion; however, other 

factors should also, be taken into consideration when 

choosing a fertilizer carrier. These factors include content 

of nutrients, chemical reactions in soil and nutrient 

availability to plants in soil. Recovery of N in crop plants is 

usually less than 50% worldwide (Fageria et al. 2010). 

Worldwide, N recovery efficiency for cereal production 

(rice, wheat, sorghum, millet, barley, corn, oat, and rye) is 

approximately 33%. Jan et al. (2010), and Fageria et al. 

(2011) Sekhar et al. (2014) found that maximum grain 

yield was obtained at 168 mg N kg
−1

 soil in form of 

ammonium sulfate and at 152 mg N kg
−1

 soil as urea. 

Maximum grain yield at average N rate (160 mg kg
−1

) was 

22% higher with the application of ammonium sulfate 

compared to urea. Rice yield components, N uptake and 

use efficiency were significantly and positively influenced 

with the increase of applied ammonium sulfate. Under 

saline soil conditions, Assefa et al. (2009), Fageria et al. 

(2010), Chien et al. (2011) and Zayed (2012) found that 

applied ammonium sulfate as nitrogen source significantly 

surpassed urea application regarding rice growth (LAI, dry 

matter, chlorophyll content), number of panicles, number 

of filled grains/panicle, thousand grain weight, panicle 

weight, grain and straw yields as well as harvest index. 

Furthermore, applying ammonium sulfate significantly 

reduced spikelet sterility resulted in heavy panicle and 

grains as well as high number of filled grains. The attempt 

was performed to find out the pertinent N sources under 

saline sodic soil conditions to fetch imperative rice grain 

yield.   
 

MATERIALS AND METHODS 
 

Two filed experiments were conducted during 

2015 and 2016 seasons at the Research Farm of El-Sirw 

Agricultural Research Station, Damietta Governorate, 

Egypt. The experiments were performed to study the 

response of Giza 179 rice cultivars to various nitrogen 

sources Viz: AS- ammonium sulfate ((NH4)2SO4, 20% 

N), AN- ammonium nitrate (NH4NO3, 33%N), U- urea 

(N2H4CO, 46%N), DAP- di-ammonium phosphate 

((NH4)2 HPO4, 17%N), MAP- mono ammonium 

phosphate (NH4 HPO4, 18%N), CAN-  calcium  

ammonium nitrate  (Ca(NH NO3)2 27%N), CN- calcium 

nitrate (Ca(NO3)2, 15%N) and KN- potassium nitrate 

(K2NO3 15%N). Representative soil samples were taken 

from the experimental sites then were analyzed  to 

chemical soil prosperities followed the standard 

procedures by Cottenia et al. (1979) and Page et al. 

(1982) and the data  are listed in Table 1.  

The nursery was well fertilized with calcium super 

phosphate (15.5% P2O5) at the rate of 71.5 kg ha
-1
 on the 

dry soil before plaguing. After bundling zinc sulfate was 

applied at the rate of 23.8 kg ha
-1
. Rice seeds of Giza 179 at 

the rate of 142.8 kg ha
-1
 were soaked, in running water, and 

incubated for 36 hours each to enhance germination then, 

pre-germinated seeds were manually broadcasted in the 

nursery. Weeds were chemically controlled using Saturn 



Zayed, B. A. et al. 

 1366 

(50%) at the rate of 4.75 liters ha
-1
 dissolved in 200 liters of 

water which sprayed using Knapsack sprayer seven days 

after sowing. The rice seeds were sown in nursery bed on 

April, 25
th
, in the two seasons of study.  The previous crop 

was Egyptian clover (Trifolium alexandrinum, L) in the 

two seasons of study. The permanent filed soil was well 

prepared. Calcium super phosphate (15.5% P2O5) and 

potassium sulfate (48% K2O) were applied in the dry soil 

before flooding. When the recommended P and K 

fertilizers were applied, the amounts present combined 

with some nitrogen sources were deemed to be cut from 

the recommended rates. The recommended nitrogen rate of 

165 kg ha
-1
 for rice under saline soil was applied. Thirty 

days old seedling was transplanted 20 cm row-to-row, 3-4 

seedlings hill
-1
 with 20 cm hill to hill. Each plot included 

ten rows with five-meter length, (area 10 m
2
). The other 

usual agricultural practices of growing rice were performed 

as the recommendation of Ministry of Agricultural and 

Land Reclamation.  

 
 

Table 1. Chemical soil prosperities of the experimental sites during 2015 and 2016 seasons. 

aosaes Hp ESP 
CE 

dSm-1 
EsqeesaootaC-1 LseesaootaC-1 

Ca+2 Mg+2 Na+ K+ SO4
- _EC  3pEH 

2015 8.0 0.41 7.5 24.0 20.0 31 0.30 32.0 40 11 

2016 7.9 0.40 7.3 24.0 20.0 29 0.31 30.0 43 12 

 

At heading stage, plant samples (five hills), were 

randomly taken from each plot to estimate the following 

characteristics; heading date, Leaf area index, 

chlorophyll content, dry matter weight, Leaf nitrogen, 

phosphorous and potassium contents were measured in 

taken plant samples. Plant height (cm) was measured 

from the soil surface up to the tallest panicle tip for each 

plant, however, number of tillers hill
-1

 was estimated. 

Nutrient rice leaf contents were analyzed according to 

Yoshida et al. (1976). At harvest, ten main panicles 

were randomly taken to determine the grain yield 

attributes; i.e., number of panicles hill
-1

, panicle length 

(cm), panicle weight (g), number of filled grains 

panicle
-1

, number of unfilled grains panicle
-1

, and 1000-

grain weight (g). The grain and straw yields, of six inner 

rows for each sub plot, were determined and converted 

into t ha
-1

, based on 14% moisture content.  

All the data collected were subjected to analysis 

of variance according to (Gomez and Gomez 1984). 

Treatment means were compared by Duncan's multiple 

range test (Duncan, 1955).  All statistical analysis was 

performed using analysis of variance technique by 

means of “COSTAT” computer software package. 
 

RESULTS AND DISCUSSION 
 

1-Nutrients rice leaf contents: 

Data allied in Table 2 revealed that the tested 

nitrogen sources differed significantly regarding the leaf 

content of the three measured nutrients (NPK), since the 

nutrient rice leaf contents varied in their response to 

nitrogen fertilizer sources. It as observed that ammonium 

sulphate showed good and better regarding nitrogen leaf 

content in both season. In this concern, Urea and DAP 

forms were comparable to Ammonium sulphate regarding 

nitrogen content in both study seasons. Calcium 

ammonium nitrate came after the above mentioned 

nitrogen sources in its effect on N% of rice leaf. However, 

potassium nitrate and ammonium nitrate gave the lowest 

values of N% in rice leaf in both seasons. The N sources 

corresponding to high N% in rice leaf might be improved 

soil proprieties and induced such soil reclamation in the 

soil reflected nitrogen availability and its uptake.  
 

Table 2. Nutrients leaf content (NPK) of rice as affected by different N sources under saline sodic soil in 2015 

and 2016 seasons. 

Nitrogen  

source 

N% P% K% 

2015 2016 2015 2016 2015 2016 

AS 2.73a 2.61a 0.171ab 0.173ab 1.89cd 1.79cd 

AN 2.37c 2.35c 0.153b 0.159b 1.58e 1.53e 

U 2.66a 2.59a 0.154b 0.151b 1.79d 1.72d 

CAN 2.40b 2.51ab 0.132.c 0.128c 2.18a 2.18a 

DAP 2.61a 2.6a 0.192a 0.196a 1.92bc 1.95bc 

CN 2.22c 2.17c 0.136c 0.137abc 2. 18b 2.15b 

MAP 2.51b 2.45b 0.197a 0.199a 1.90c 1.93c 

KN 2.32c 2.20c 0.167b 0.163b 2.38a 2.34a 

F test ** ** ** ** * ** 
In a column, means followed by a common letters are not significantly different at 5 % level according to DMRT. 
  

 

The other N forms failed to increase N% that 

owing to its high nitrogen losses under submerged 

conditions. Regarding P % in rice leaf, great variation in 

rice leaf P content was due to various nitrogen forms in 

this study and that was hold true in both seasons. The 

nitrogen sources contain phosphate nutrient (DAP and 

MAP) exerted high P content of rice leaf followed by 

ammonium sulphate and calcium ammonium nitrate 

(Table 2).  The favorable effect of forms containing 

phosphate contributed to increase the P availability of soil 

solution. With respect to response of K leaf content to 

varying N forms, the form containing potassium (KN) 

also, elevated K leaf content followed by calcium 

ammonium nitrate sulphate. Potassium nitrate gave the 

highest values of leaf content in both seasons without any 

significant differences with those recorded by calcium 

ammonium nitrate. Mono- and di-ammonium phosphate 

came in the last order regarding its effect on K leaf 

content. The ammonium sulphate occupied the fourth 

rank that might be due to its high NH4 content restricted 

K uptake. Similar findings have been reported by Fageria 

et al. (2010), Zayed (2012) and Sekhar et al. (2014).  
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2-Growth characteristics: 

Data in Tables (3 and 4) showed that nitrogen 

sources had a significant difference on all the studied 

traits in both seasons. Ammonium sulfate gave the 

highest values of leaf area index and came in the second 

rank for dry matter production. At the same time, di-

ammonium phosphate produced the highest dry matter 

in both seasons that might be due to its efficiency to 

increase adenosine-triphosphate (ATP) compound 

resulted in higher activity of metabolism and 

differentiating as well as dry matter production. 

Calcium ammonium nitrate gave the highest values of 

chlorophyll content in both seasons that could be 

attributed to enhancing plant pigment formation by 

increasing Mg and N uptake as result of decreasing Na
+
 

and improving rice growth. As previously mentioned 

applying different sources on nitrogen increased the 

various nutrients such as NPK that might alleviate the 

harmful effect of salt, elevate it growth and tolerance. 

From going discussion, the improved previous 

mentioned items by studied N forms, particularly 

ammonium sulphate reflected tillers number since 

ammonium sulphate gave the highest values of it   and 

tallest plants in both seasons.  
 

Table 3. Leaf area index, dray matter and chlorophyll content of rice as affected by different N sources under 

saline sodic soil in 2015 and 2016 seasons. 

Nitrogen 

source 

Leaf area index Dray matter (g m-2 ) Chlorophyll content 

2015 2016 2015 2016 2015 2016 

AS 6.05a 5.75a 48.00ab 46.27ab 42.47bc 41.10cd 

AN 3.59d 3.44d 33.9c 33.9c 44.08ab 42.80ab 

U 5.29b 5.06b 41.53bc 40.3bc 43.34ab 42.20abc 

CAN 3.67d 3.31d 44.17abc 42.77abc 44.63a 43.33a 

DAP 4.27c 5.14c 50.5a 48.9a 41.40c 40.20d 

CN 3.59d 3.43d 38.87bc 42.2abc 42.84bc 41.46bcd 

MAP 4.64c 4.18c 39.27bc 37.13bc 44.01ab 42.73ab 

KN 3.00e 2.94e 35.67c 34.43bc 42.81bc 41.56bcd 

F test ** ** ** ** * ** 
In a column, means followed by a common letters are not significantly different at 5 % level according to DMRT.  

 

Regarding the flowering date, it was significantly 

affected by various investigated nitrogen sources in both 

seasons of study (Table 4). It was marked that nitrogen 

sources containing phosphorous significantly shortened 

the period from sowing to heading date that might due 

to phosphorous in the term of DAP and MAP  

accelerated fluorine hormones that fasten heading 

panicle exertion and flowering. The rest of N forms 

were at par regarding flowering date. The current data 

are in good harmony with those reported by Fageria et 

al. (2010), Zayed (2012) and Sekhar et al. (2014).  

 

Table 4. Some growth traits of rice as affected by different N sources under saline sodic soil in 2015 and 2016 

seasons 

Nitrogen  

source 

Flowering (day) Plant height (cm) Number of tillers hill-1 

2015 2016 2015 2016 2015 2016 

AS 90.32a 92.16a 97.08a 96.66a 24.82a 23.41a 

AN 90.81a 92.66a 76.32e 80.08cd 16.78de 15.83de 

U 90.32a 92.16a 85.84cd 85.41bc 20.37bc 19.21bc 

CAN 90.32a 92.16a 85.34cd 84.91bc 18.02cde 17.00cde 

DAP 85.98c 87.73c 89.10bc 87.91b 21.82b 20.58b 

CN 90.65a 92.5a 80.48de 75.91d 18.99bcd 17.91bcd 

MAP 86.83b 88.60b 93.38ab 92.91a 19.43bcd 18.33bcd 

KN 90.32a 92.16a 83.19d 82.75bc 15.61e 14.73e 

F test * ** ** ** * ** 
In a column, means followed by a common letters are not significantly different at 5 % level according to DMRT.  

 

3-Yield components  

Data listed in Table (5 and 6) showed that the 

tested nitrogen sources markedly affected all yield 

components, (number of panicles, panicle length, 

panicle weight, number of filled grains panicle
-1

, 

number of unfilled grains, panicle weight, 1000-grain 

weight) in 2015 and 2016 seasons. The data related to 

above-mentioned traits came to confirm the superiority 

of ammonium sulphate since it gave the highest values 

of yield components in both seasons. Di-ammonium 

phosphate and mono-ammonium phosphate came 

immediately after ammonium sulfate in this concern and 

urea form recorded third order. CAN showed reasonable 

amount to some extent in the issue. Ammonium 

sulphate possessed the lowest values of unfilled grains 

panicle
-1

, while, the ammonium nitrate had the highest 

values of unfilled grains panicle
-1

. 

On the other hand, the lowest values of all above-

mentioned traits were recorded by potassium and 

calcium nitrate or/ and ammonium nitrate among the 

nitrogen sources in 2015 and 2016 seasons (Tables, 5 

and 6).  The advantages of ammonium sulfate mainly as 

source for both of nitrogen and sulfur assimilated might 

have played a vital role in growth and development of 

rice plants because of their active role in plant metabolic 

processes. Also, application of ammonium sulfate might 

improve soil physical and chemical proprieties, under 

current saline soil with high pH which, in turn, resulted 

in improving nutrients availability, low pH and bulk 

density leading to increase rice salt tolerance, improve 
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rice growth, proper yield components and subsequently 

high grain yield. Also, ammonium had ability to 

increase soil aggregates resulted in improving system of 

soil drainage. Losses happened from nitrogen under 

sodic condition is more from urea but it is less from 

ammonium for that can deemed as one of the beneficial 

effect of ammonium sulphate. Sulfur in exciting in 

ammonium sulphate is playing district role in amino 

acids formation that could increase rice salinity 

tolerance. Sulfur bridge formed under sodic soil protect 

cytoplasmic protein from degradation that might be 

boosted  rice slat tolerance and its survival, as well as 

improving rice growth,  resulted in higher grain yield 

components. As previously seen ammonium sulfate 

showed its favorability in most of studied traits in both 

seasons that are mainly contributed to the readily 

soluble nature of the former. Regarding the benefit 

effect of DAP or MAP that might be due the present of 

phosphate which increase the availability of P in saline 

sodic soil relieving its deficiency reflected nucleic acids 

and ATP formation a resulted in higher growth rate and 

well yield components. Furthermore, the role of 

nitrogen present in DAP and MAP at the form of NH4 

that plant can take without more energy for reduction, 

saving energy and converted it directly to amino acids. 

The excessive of P in soil solution reduced rice plant 

chloride uptake and keep them healthy. The low 

effective of urea under saline sodic soil might be due to 

nitrogen losses via volatilization. The failure of forms 

involving NO3 such as KN (KNO3), AN (NH4NO3) and 

so on that is probably due to nitrogen losses by NO3 

leaching under submerged saline sodic soil.  The form 

of CAN had a reasonable improvement in rice growth 

and yield components that because Ca remediation and 

removing Na present in saline sodic soil. Similar 

findings were reported by Assefa et al. (2009),  Chien et 

al. (2011), Zayed et al. (2012) and Sekhar et al (2014). 

 

Table 5. Some yield components of rice as affected by different N sources under saline sodic soil in 2015 and 

2016 seasons. 

Nitrogen  

source 

Number of  panicles hill
-1

 Panicle length (cm) Panicle weight (g) 

2015 2016 2015 2016 2015 2016 

AS 23.42a 22.09a 18.53a 18.53a 3.59a 3.40a 

AN 15.30de 14.43de 16.00cd 16.33bcd 2.92bc 2.77bc 

U 18.92bc 17.85bc 17.66abc 17.71abc 2.56cd 2.42cd 

CAN 16.55cde 15.61cde 16.23cd 16.90a-d 2.77bcd 2.62bcd 

DAP 20.38b 19.23b 16.80bcd 16.13cd 3.18ab 3.14cd 

CN 17.53bcd 16.54bcd 18.00ab 18.00ab 2.52cd 2.39cd 

MAP 17.98bcd 16.96bcd 17.90ab 18.08ab 3.09b 2.93b 

KN 14.12e 13.32e 15.80d 15.80d 2.31d 2.18d 

F test ** ** ** ** ** ** 
In a column, means followed by a common letters are not significantly different at 5 % level according to DMRT.  
 

Table 6. Some yield components of rice as affected by different N sources under saline sodic soil in 2015 and 

2016 seasons. 

Nitrogen  

source 

1000-grain weight (g) Filled grains panicle
-1

 Unfilled grains panicle
-1

 

2015 2016 2015 2016 2015 2016 

AS 28.21a 27.96a 106.16a 97.40a 15.31c 13.33c 

AN 24.48d 24.23d 83.56c 76.66c 30.85a 28.00a 

U 27.51a 27.26a 94.90b 87.06b 18.04bc 15.66c 

CAN 25.38c 25.13c 99.91b 91.66b 20.85b 18.01bc 

DAP 26.61b 26.36b 105.29a 96.60a 18.50bc 16.00bc 

CN 28.35a 28.10a 83.56c 76.66c 32.45a 29.60a 

MAP 27.61a 27.36a 100.1b 91.80b 22.71b 19.86b 

KN 24.18d 23.93d 85.31c 78.26c 29.51a 26.66a 

F test ** ** ** ** * ** 
In a column, means followed by a common letters are not significantly different at 5 % level according to DMRT.  

 

4-Yields 

Data in Table (7) indicate that various nitrogen 

sources had pronounced effect on rice yields (grain and 

straw yields) as well as harvest index in couple study 

seasons. 

 

Table 7. Yields of rice as affected by different N sources under saline sodic soil in   2015 and 2016 seasons. 
Nitrogen  
sources 

Grain yield (t ha
-1

) Straw yield (t ha
-1

) Harvest index 
2015 2016 2015 2016 2015 2016 

AS 6.94a 6.73a 7.99a 7.83a 0.465a 0.463a 
AN 4.52d 4.39d 6.12c 6.00c 0.425b 0.422b 
U 6.31b 6.13b 7.24abc 7.58ab 0.468a 0.465a 
CAN 5.55c 5.39c 6.61bc 6.72abc 0.456ab 0.454a 
DAP 6.80ab 6.60ab 7.82ab 7.66ab 0.465a 0.462a 
CN 5.27c 5.12c 6.85abc 6.18c 0.436ab 0.433ab 
MAP 6.28b 6.10b 7.73ab 7.10abc 0.448ab 0.445ab 
KN 5.45c 5.29c 6.31c 6.48bc 0.463a 0.433ab 
F test ** ** ** ** * * 
In a column, means followed by a common letters are not significantly different at 5 % level according to DMRT.  
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Interestingly, ammonium sulphate is being the 

superior N form, whereas, it gave the maximum values 

of rice grain yield, straw yield and harvest index in both 

seasons of study.  Urea occupied the second order after 

ammonium sulphate and DAP come in the third rank 

followed by MAP. It was clear that applying ammonium 

sulphate as N form had high affinity to increase dry 

matter partitioning and improve rice grain filling in 

terms of panicle characteristics resulted in more grain 

yield against straw yield. The latter advantage of usage 

of ammonium sulphate and urea as well as DAP and 

MAP under saline sodic soil enable plants to produce 

high harvest index in the terms of economic yield. On 

contrary, the forms containing NO3 produced the lowest 

yields in both seasons (Table7). The obtained high yield 

with ammonium sulphate are attributed to their 

beneficial in improving nutrient plant content rice 

growth , yield attributes and main yield components. 

Several authors such as Fageria et al. (2010), Zayed 

(2012) and Sekhar et al (2014) reported similar findings. 
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a

aمصادرتأثٍرaانسمادaمنaمختهفتaاألاننٍتروجٍنaظروفaتحتaاألرزaومحصىلaنمىaعهىaانمهحٍهىaرضaانصىدٌهa
 وaامٍرةaمحمذaعكاشهa،aمحمذaمحمذaعبذانحمٍذa،aaوائمaحمذيaانكالويaبسٍىنaًعبذaانرازقaزاٌذ

aاألرزaبحىثaقسم–aبحىثaمعهذaaانحقهٍتaانمحاصٍم–aaانسراعٍتaانبحىثaمركس–aمصر 
  

بِةذ   م.1025ّ1026هصةز الة م هْيةوٖ  بةذه٘ا  السةزّ الشراػ٘ةَبحةْ   حطةةالوشرػة البحث٘ة بوبأجزٗت تجزبتاى حقل٘تاى 

ًتةةةةزام  ،ى( %10) كبزٗتةةةةام االهًْ٘ةةةةْم ُّةةةةٖ  الٌ٘تزّجٌ٘ةةةةٖالسةةةةواد  هختلفةةةةَ  وصةةةةادرل 279 ج٘ةةةةشٍاالرس  فصةةةةايةةةةتجابة درايةةةةة 

ًتةزام االهًْ٘ةْم  ،ى( %28) احادٕ فْيةفام االهًْ٘ةْمّ ،ى( %28) ام االهًْْ٘مثٌائٖ فْيف ،ى( %66) ْ٘رٗاالى(,  %5...)الٌشادر

ّكاًةةت التزبةةَ التةةٖ اه٘وةةت بِةةا التجزبةةَ  ٌ٘٘ةةَ  :ى( %25) ، ًّتةةزام البْتايةةْ٘مى( %25) ًّتةةزام الكالسةةْ٘م ،ى( %17) سةةْهَ٘الكال

القطاػةام ّهذ ايتخذم تصو٘ن  .م 1026ّ 1025 ةالذراي فٖ هْيوٖ %60ّ  62ّالصْدَٗ كاًت  دٗسن..7ّ 7.5ّهستْٓ الولْحَ بِا 

ّٗوكةةي تلخةة٘م اُةةن الٌتةةائل الوتحصةة  ػلِ٘ةةا  .ّ الوحصةةْم ّ هكًْاتةةَالٌوةةْ  ّهةةذ تةةن تقةةذٗز صةةفام.هكةةزرام ةربؼةةأفةةٖ  الكاهلةةَ الؼشةةْائَ٘

)دل٘ةة  هسةةاحة  الٌوةةّْصةةفام  (NPK) هحتةةْٕ الٌبةةام هةةي بؼةةر الؼٌاصةةز :كةةاى لوصةةادر السةةواد الٌ٘تزّجٌ٘ةةٖ تةةاث٘زهؼٌْٕ ػلةةٔ تٖكاال

 ح٘ة  ّهكًْاتةَ فةٖ كة  هْيةوٖ الذرايةَ الحبةْ  هحصةْماألّراق ّالْسى الجا  ّهحتْٓ الكلْرّف٘  ّػذد الفزّع ّ ةْم الٌبةام( ّ

٘تةزّج٘ي ّالفسةفْر االتلفت هؼٌْٗةا فةٖ تاث٘زُةا ػلةٖ هحتةْٕ الٌبةام هةي الؼٌاصةز الوقةذر  ُّةٖ الٌدر الٌ٘تزّج٘ي ااظِزم الٌتائل اى هص

احةادٕ أػلٖ هحتْٕ ّرهٖ للٌتزّج٘ي ّك  هي ثٌائٖ فْيفام االهًْ٘ةْم ّتزّجٌٖ٘ يلفام االهًْْ٘م ٘ػطٖ الوصذر الٌأح٘   يْ٘مّالبْتا

 ػلةٖأ يةلفام االهًْ٘ةْم ػطةتأ فةٖ ًفةا الْهةت فقةذّ .ػلٖ هحتْٕ بْتايٖأتايْ٘م أػلٖ هحتْٕ فسفْرٕ ًّتزام البْفْيفام االهًْْ٘م 

سةفام االهًْ٘ةْم ّجذ اى  ثٌةائٖ فْيةفام االهًْ٘ةْم ّ احةادٕ فكوا ْم ّ هكًْاتَ فٖ ك  هْيوٖ الذرايَ. هحص أػلٌٔوْ ّال صفامل الق٘ن

ٖ ٗحتْٕ ػلٖ الٌتزام يْاء كاى هٌفزدا اّ هغ االهًْْ٘م هث  ّجٌ٘زإٔ هصذر ً٘تأّضحت الٌتائل أى يلفام االهًْْ٘م . تلت فٖ أفضل٘تِا 

ّتْصةٔ  ام البْتايْ٘م لن تظِز إٔ كفاءٍ ػالَ٘ فٖ تحس٘ي الٌوْ اّ الوحصْم كوا كاى هفتزضا.ًتزام الٌشادر اّ ًتزام الكالسْ٘م اّ ًتز

يةلفام األهًْ٘ةْم كوصةذر للسةواد الٌ٘تزّجٌ٘ةٔ  ػطةاء أػلةٔ هحصةْم هةي  ُذٍ الذراية بشراػة األرس فٔ هث  ُذٍ األراضٔ هغ إضةافة

  األرس.


