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 تأثیر بعض محسنات التربة على خصوبة التربة وإنتاجیة الطماطم تحت
 ظروف الاراضى الملحیة  

 
 فاتن عبد العزیز عباس الكمار ، وفاء عبد الكریم حافظ محمود ،خالد عبده حسن شعبان 

 مصر. -الجیزة  –مركز البحوث الزراعیة –معهد بحوث الاراضى والمیاه والبیئة

 الملخص العربي 
شـرق قنـاة  ٧م في مزرعة خاصة بمنطقـة جلبانـة  قریـة  ٢٠١١ – ٢٠١٠تجربة حقلیة لموسمین صیفین  أجریت

میـاه نیـل ومیـاه صـرف زراعـي  ١:  ١مصر والتي تروى بمیاه ترعة السلام المخلوطـة بنسـبة  -السویس شمال سیناء
 –الكبریــــت الزراعــــي  –. الهــــدف مــــن البحــــث هــــو تقــــیم أفضــــل نــــوع مــــن المحســــنات المضــــافة ( الجــــبس الزراعــــي 

الكمبوســت ) وأفضــل معــدلات الإضــافة  لكــل مــنهم علــى خصــوبة التربــة وإنتاجیــة محصــول الطمــاطم صــنف ســوبر 
 ٠.٢) و(  ٥ – ٢.٥أسترین بى   تحت ظروف الأراضي الملحیـة حدیثـة الاستصـلاح. وكانـت معـدلات الإضـافة ( 

یت و الكمبوست علـى الترتیـب وكانـت النتـائج كالتـالي ) میجا جرام للفدان من الجبس والكبر ١٠ -  ٥(  ) و ٠.٤ –
 : 

وجد أن إضافة الجبس والكمبوسـت والكبریـت أدت إلـى انخفـاض الملوحـة وكـذلك رقـم حموضـة التربـة . زاد إنتـاج 
 ٢٤.٨١٩إلـى  ٤.٩٨٦الطماطم للفدان في الموسم الثاني عن الموسم الأول حیث تراوح إنتاجیة الفـدان مـن للكنتـرول

للكنتـرول  ٤.٩٨٩للمعاملـة الكبریـت وكـذلك  ٢٧.٤٣٠للكنتـرول إلـى  ٤.٩٨٨م للفـدان للمعاملـة بـالجبس و میجا جـرا
ـــى  ـــوى مـــن العناصـــر الكبـــرى والصـــغرى فـــي ثمـــار  ٢٧.٦٩٤إل ـــة بالكمبوســـت .زاد المحت ـــدان للمعامل میجـــا جـــرام للف

 ست .الطماطم وخاصة في المعاملات ذات المعدلات العالیة من الإضافة وخاصة الكمبو 

نتیجــة اســتخدام جمیــع المحســنات التــي تــم اســتخدامها فــي تلــك الدراســة زاد محتــوى التربــة مــن العناصــر الكبــرى 
 والصغرى  المیسرة (نتروجین ، فوسفور ، بوتاسیوم ، حدید ، منجنیز و زنك).

ادي طـن للفــدان لإعطـاء محصــول اقتصــ ٥ومـن خــلال الدراسـة نســتطیع أن نوصـى باســتخدام الكمبوسـت بمعــدل 
جیـــدة صـــالحة لإنتـــاج الطمـــاطم تحـــت ظـــروف الاراضـــى الملحیـــة حدیثـــة  تربـــة ذات درجـــة خصـــوبةوالحصـــول علـــى 

 الاستصلاح.
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ABSTRACT:  Field experiment was conducted in two summer growing seasons; of 2010 and 
2011 in a private Farm, Gelbana Village 7. This area locate at east of the Suez Canal, at North 
Sinai Governorate, Egypt. The irrigation source is from, El - Salam Canal (1: 1 Nile water mixed 
with agricultural daring water). The objective of this work is to evaluate the best one of three soil 
amendments added (gypsum, sulfur and compost) and the best rate of application on soil 
fertility and yield of tomato (Super Strain B) variety under saline conditions of newly reclaimed 
soil. The results were as follows: the addition of gypsum, compost and sulfur led to reduce soil 
salinity and soil pH and increase production of tomatoes per feddan in the second season than 
first season. The productivity ranged from 4.986 to 24.819 Mega grams per feddan for the 
gypsum treatment and 4.988 to 27.430 for the sulfur treatment, as well as 4.989 to 27.694 Mega 
grams per feddan of the compost treatment. On the other hand the soil treated with all soil 
amendments led to increasing the content of the macro and microelements in the fruits of 
tomato. The soil treated with all soil amendments led to increasing the content of the macro and 
microelements available in soil .From the results of the study it can be recommend using the 
compost at a rate of 5 tons per fed to give an economic crop and get on the fertility of the soil 
suitable for the production of a good tomato yield. 
Key words: Gypsum, Sulphur, Compost – Soil fertility- Tomato production - Soil salinity.  
 
INTRODUCTION 

Total salt affected area in the world about 
955 Mg ha out of which 0.9 Mg ha in Egypt. 
The majority of salt-affected soils in Egypt 
are located in the northern-central part of the 
Nile Delta and on its eastern and western 
sides. However, fifty five percent of the 
cultivated lands of northern Delta region are 
salt-affected, twenty percent of the southern 
Delta and middle Egypt region and twenty 
five percent of the Upper Egypt region are 
salt-affected soils,  FAO (1995). 

Tomato (Lycopersicon esculentum, Mill.) 
is the most popular vegetable with great 
nutritive value and good source of 
potassium and vitamin A & C. It is 
moderately sensitive to salinity and few 
cultivars are salt tolerant up to some extent, 
(Rafat and Rafiq, 2009). 

Sulphur is a good efficient amendment 
for improving the physical, chemical and 
nutritional properties of the soil and in 

increasing crops yield production especially 
when it is followed by organic manure 
application. Sulphur addition decreased soil 
pH values and increased the nutrients 
uptake by many plants especially with 
organic manures (Kandil and Gad, 2010). 
Mostafa et al. (1990) stated that sulphur 
addition enhances plant growth parameters, 
reducing soil pH, soil solution and 
consequently increase the solubility of the 
un available minerals and hence its 
concentration in the root zone .Farmyard 
manure significantly increased both fresh 
and dry weights of tomato shoots and roots. 
On the other hand, the application of 
farmyard manure contains microorganisms 
has the ability to supply plants with un 
available N, P and release phytohormones 
which could increase N, P and K content in 
tissues of tomatoes. (Gad, 2007). Mohsen , 
(2006) reported that application of farmyard 
manure combined with the recommended 
dose was the most favorable interaction 
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treatment for N, P, K content in different 
parts of tomato plants. The organic matter in 
both chicken and farmyard manure improves 
soil physical properties, such as 
aggregation, soil aeration and bulk density, 
insisting surface crust, water retention and 
supply plant nutrients, (Yafan and Allen, 
2004). 

Gypsum application improved the soil 
chemical properties by reducing the SAR 
and pH. FYM, should be applied before the 
crop sowing and mixed thoroughly with soil 
that may help in improving infiltration 
thereby increasing salts removal and thus 
increasing yield, Mohamad et al (2010) . 
Rafat and Rafiq (2009) found that the 
application of gypsum has own advantages 
due to operating antagonistic effects of 
calcium against sodium and sulphate ions 
help in lowering pH of rhizosphere which 
improves growth conditions.  Joachim and 
Hubert (2010) reported that gypsum 
incorporating 20 cm depth, ECe was 
lowered by 43.6% (8.90 dS.m-1 to 5.02 
dS.m-1). However, gypsum incorporated 20 
cm soil depth and weekly ploughing reduced 
ECe by 52.5% (i.e. from 8.90 dS.m-1 to 4.23 
dS.m-1). Stamford et al (2002) reported that 
addition of sulphur to soil could reduced soil 
pH from (8·2 to 7.4) and electrical 
conductivity of the soil saturation extract 
from (15·3 to 7.10 mS/cm).  

This study aimed to evaluate the impact 
of application of different rates of gypsum, 
compost and sulphur for improving saline 
soil; soil fertility and increasing yield of 
tomato plant. 
 
MATERIALS and METHODS 

The present study was carried out during 
two summer growing seasons of 2010 and 
2011, at the private farm at Gilbana Village 
of of North Sinai Governorate, Egypt. This 
area located at the semi arid region and lies 
in the north-western Mediterranean coast of 
Sinai, between 32o_ 350 and 32o_ 450 E 
and 31o_ 000 and 31o_ 250 N, (Kaiser, 
2009). The soil studied was sandy clay in 
texture. This area is irrigated with El-Salam 
canal water (Nile water mixed with 
agriculture drainage water by 1:1). 

 

Treatments:- 
The main plots devoted for the three 

different amendments (gypsum, sulphur and 
compost) and sub –plot was the 
amendments of application rates were (0 – 
2.5 and 5 Mg fed-1) for gypsum; (0 – 0.2 and 
0.4 Mg fed-1) for sulphur and (0 – 5 and 10 
Mg fed-1) for compost, where the mega gram 
(Mg) = ton = 1000 kg and the feddan (fed) 
=2.38 hectare (ha) .The transplanting 
spacing was 25 cm between plants. The plot 
area was 5 X 10 m2 included 7 ridges, each 
with about 4.0 m long and 60 cm width.  

The soils of all the experimental pilot 
units were subjected to some pretreatments 
processes: - a) leveling the soil surface by 
using laiser technique. b)  Deep sub-soiling 
plough. c)  Establishment of filed drains at a 
distance of 10 m between each of two drains 
and a deep of 90 cm at drain beginning , 
their drainage water flow towards the main 
collectors of 2 m in depth and  d)  
establishment of an irrigation canal in the 
middle part of the  experimental pilot unit, 
Shaban (2005).  
 

Preparation of Gypsum and 
Compost:- 

Gypsum, of 87% purity, was sieved 
through sieve having opening of 0.149 mm 
to enhance its solubility. Compost was 
prepared by mixing straw of manure rice; 
maze; sesame and faba bean straw with 
farm yard manure. The mature compost was 
obtained after 3 months of composting, and 
was passed through a sieve of 10-mm in 
diameter prior to use in this study. 

The used amounts (compost; gypsum 
and sulphur) were individually incorporated 
in soil and ploughed and followed by 
irrigation. The treatments were lift for 10 
days for drying. This final process was 
repeated three times. All soil treatments 
were applied one month earlier to as sure its 
complete decomposition of the used 
amendments. The application of irrigation 
water was higher than F.C to enhance 
leaching of salts from soil.  
 

The fertilizers requirements were 
added for all treatments as the 
following:- 
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Urea (46 % N) was added for all 
treatments to overcome a total applied dose 
of 100 kg fed-1, potassium was added as 
potassium sulphate (48% K2O) at rate of 
100 kg K2O fed-1 and super phosphate (15 
% P2O5) was added at the equivalent to the 
60 kg P2O4 fed-1.  

Tomato (Lycopersicon esculentum Mill.) 
Super Strain B, cv. was seedling in 5 April 
2010 for first season and 2 April 2011 for 
second seasons. The raised seedling  where 
seedling height about 20 cm was distributed 
and transplanted in field where the plant 
spacing was 25 cm between the two plants 
in line about 150 m lengths and 50 cm cross 
in split plots design with three replicates. 
The yield was harvested in 5th of September 
2010 and 2nd of September 2011. Tomato 
fruits were harvested every week. At harvest 
2-3 times per week and at the end of the 
harvesting season, the fruit yield (kg/ plant), 
fruit yield (Mg/fed), Number fruit /plant and 
dray fruit (g/plant), was accounted. 
 

Methods of analysis:- 
Surface (0 – 30 cm) soil samples were 

collected from the study area, before 
planting and also from each experimental 
after plant harvesting. The samples were air 
dried ground, sieved (2 mm mesh) and kept 
for analysis. The physical and chemical 

properties were done according to 
(Piper1954), Black, (1965) and Page et al 
(1982).  
The obtained results were presented in 
Table (1). The compost analyses were done 
according to the standard methods 
described by Brunner and Wasmer (1978), 
and the obtained results were in shown in 
Table (2).  

 
Plant analysis:  Samples fruits were 

dried at 70ºC for 48 hours. Samples of dry 
fruit tomato were ground and 0.5 g of their 
powder was digested by concentrated 
digestion mixture of H2SO4/ HClO4 acids 
according to Sommers and Nelson (1972). 
Nitrogen was determined by micro Keldahl, 
according to Jackson (1976). Phosphorus 
was determined Spectrophotometrcally 
using ammonium molybdate/ stannus 
chloride method according to Chapman and 
Pratt (1978). Potassium was determined by 
a flame photometer, according to Page et al. 
(1982).  Fe, Mn, and Zn were determined by 
using Atomic Absorption (model GBC 932). 

The obtained data were statistically 
analyzed according to Snedecore and 
Cochran (1979). 

 
Table (1): Physical and chemical properties of the soil sample before planting   

Course 
sand (%) 

Fin sand 
( %) 

Silt 
(%) 

Clay 
(%) 

Texture 
O.M 
(%) 

CaCO3 
(%) 

4.16 62.84 7.63 25.37 Sandy 
clay 0.56 10.48 

pH* 
(1:2:5) 

EC** 
(dS/m) 

Soluble cations  (meL-1) Soluble anions  (meL-1) 
Ca++ Mg++ Na+ K+ HCO-

3 Cl- SO- -
4 

8.12 15.20 9.47 20.17 121 0.98 8.31 97 46.31 
Available nutrients ( mgkg-1 soil)  

N P K Fe Mn Zn Cu 
53 6.75 189 3.84 2.86 1.03 0.064 

*pH in soil – water suspension. 
** EC dsm-1 in soil paste extract. 
 
Table (2): Chemical composition of the used compost. 

pH* EC** O.M C C/N N P K Ca Mg Fe Mn Zn 
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dSm-1 (%) (mg kg-1) 

6.87 4.67 43.71 25.41 16.72 1.52 0.97 2.86 3.98 0.70 250 175 90 
*pH (1:2.5) – water suspension. 
** EC dsm-1 water suspension by (1: 5). 
 
 

RESULTS AND DISCUSSION 
1-Effect of different soil 
amendments rate on soil chemical 
properties:- 

The effect of different soil amendments 
type and its application rates on the soil 
salinity of the studied soil (EC, dSm-1) are 
presented in Table (3). These results 
indicated that the soil salinity (EC) was 
decreased with increasing rate of 
amendments application specially compost. 
The highest reduction in the EC values was 
in soil treated with compost at the rate of 10 
Mg fed-1. According to the found decreases 
in the soil EC, the treated amendments may 
be arranged as follows: compost > sulphur > 
gypsum. The decrease effect of soil 
amendments on EC were significant in the 
first season, but it's was non significant in 
second season. These results are in 
agreement with Hussain et al (2001); they 
reported that the slight decrease occurred 
when different amendments were applied in 
combination or alone except sulphur or its 
combination with FYM, when it increased a 
little. Also, this decrease it may be due to 
the improvement in porosity and hydraulic 
conductivity, which resulted in enhancing the 
leaching of salts. 

Soil pH directly affects the life and growth 
of plants because it affects the availability of 
all nutrients. Data presented in Table (3). 
show a non significant change in soil pH of 
the treated soil amendments between all 
treatments. The pH of the soil was 
decreased with different amendments and 
rates of its application this decrease was 
ranged from 8.09 to 7.89 for gypsum; 8.08 to 
7.88 for sulphur and 8.07 to 7.87 for 
compost during the two grown seasons. This 
behavior may be due to that, in the organic 
matter (compost ) fraction the negative 
charge surfaces  are a raised from the 
dissociation of H+ from certain functional 
groups particularly from carboxylic (-COOH) 
and phenolic (-C6H4OH) groups.  These 

results are in agreement with Khan et al. 
(2006); they found that the soil pH was 
decreased with gypsum application in range 
from 8.54 to 7.54. On the other hand 
Mahmoud (2011) reported that the 
corresponding relative decreases in soil pH 
were from 8.23 to 7.67 and 8.14 to 7.60 as 
an average for the two seasons from the 
control treatments to applied highest rates of 
gypsum and sulphur respectively. 

 
2- Available macronutrients in 
soil. 

The presented data in Table (3) show the 
soil contents of available N, P and K  (mg  
kg-1). This content was increased as a result 
of salt affected soil treated by the soil 
amendments. This increase may be 
attributed to the effect of different application 
rates of sulphure, compost and gypsum 
caused an increase in the availability of N, P 
and K in the soil as will as these contents 
were increased with increasing the added 
rates of soil amendments. Compost sulphur 
and gypsum applications resulted in a   
significantly increase of N with increasing 
the rates of application. On the other hand, 
the effect of different soil amendments on 
available P and K were non significant in the 
second season even with high rates of 
application, but this effect was significant of 
available K in the first season. This finding is 
in agreement with the results obtained by 
Voorhees and Uresk (1990) and Mahmoud 
(2011).   

In general, the application of gypsum 
increased the solubility of N and K, whereas 
it decreased the solubility of P, where P may 
be related with soluble Ca++ released from 
added gypsum found lass soluble P 
compounds namely calcium phosphate. The 
application of compost increased the 
solubility of all tested nutrients in the study 
soil. These results are in agreements with 
Elrashidi et al (2010) they found that the 
application of peat improved the solubility of 
most nutrients in the soil. Sulphur element 
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plays a great role in plant metabolism and 
supplying it to the soil caused reduction in 
the soil pH, consequently enhances the 
solubility and availability of many elements, 
Lai, et al (2000).  
 
3- Available micronutrients in soil. 

It is evident from data present in Table 
(3) that pronounced increases in soil 
available microelement contents (Fe, Mn 
and Zn) were as a result of high application  
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soil amendments rates. The availability of 
micronutrients in soil depends on the 
change of soil pH , resulted from he 
treatments of the tested soil amendments. 
Thus it could be concluded that the more 
pronounced increase in the available Fe, Mn 
and Zn contents as a result of increasing the 
applied rates of different soil amendments 
may be attributed to improve soil pH. This 
finding is in agreement with results obtained 
by Mahmoud (2011). 
 
4- Yield and yield compound. 

Data presented in Table (4) revealed the 
effect of amendments (gypsum, compost 
and sulphur) application rates on yield and 
yield component of tomato plants. It’s 
obvious from the results that, there is a 
significant variation in fruit yield (Mg fed-1), 
and No. fruits /plant in the two seasons. The 
highest values of fruit yield (27.694 Mg/fed) 
was recorded with compost at the rate of (10 
Mg /fed), which had positive effect higher 
than the other treatments.  The 
corresponding relative increase (%) in the 

obtained yield of the soil treated with 
gypsum at rates of (2 and 4 Mg fed-1) the 
fruit yield (Mg fed-1) were 139 and 283 % 
compared with control, respectively. While 
hese values for the soil treated with sulphur 
at rates of (0.2 and 0.4 Mg fed-1) were 213 
and 300 % respectively. Also the relative 
increases for soil treated with compost at 
rates of (5 and 10 Mg fed-1) were 238 and 
306 % respectively, compared with 
untreated soil. It could be noticed that as 
amendments rates increase the soil 
productivity was increase, it is mainly due to 
decreasing of the soil salinity. The compost 
improves soil physical and chemical 
properties such as aggregation, soil aeration 
and lower bulk density which led to easy 
leaching soluble salt from the soil. Sulphure 
addition enhances plant growth parameters, 
reducing pH of soil solution and 
consequently increases the solubility of the 
un available nutrients. These data are in 
harmony with those obtained by Kandil and 
Gad (2010), and Rafat and rafiq (2009) they 
reported that application of gypsum has its 
own advantages due to operating 
antagonistic effects of calcium against 
sodium and sulphate ions help in lowering 
down pH of rhizosphere which improves 
growth conditions and increase tomato fruit 
yields. 

 
Table (4): Yield and yield components as affected by different the soil amendments.  

Treatment
s 

Rate 
Mg/fed 

Fruit yield 
kg/plant 

Fruit yield 
 Mg* / fed 

Fruit Number 
/ plant 

Dry fruit 
 (g/plant) 

Seasons  1st  2nd  1st  2nd  1st  2nd  1st  2nd  

Gypsum 
0 2.10 3.96 4.986 6.045 12 15 14.20 15.30 

2.5 5.42 6.58 10.687 15.630 29 35 23.60 24.15 
5.0 6.17 7.21 17.350 24.819 38 46 29.30 30.12 

Mean 4.56 5.92 11.010 15.500 26 32 22.37 23.19 

Sulphur 
0 2.16 3.98 4.988 7.239 14 19 14.41 15.45 

0.2 6.87 7.12 15.482 22.843 38 46 27.52 30.26 
0.4 7.30 8.14 21.390 27.430 43 52 31.0 32.41 

Mean 5.44 6.41 13.953 19.171 32 39 24.31 26.04 

Compost 
0 2.17 3.98 4.989 7.352 15 20 14.70 14.79 
5 6.90 7.58 18.764 22.972 48 54 29.51 32.14 
10 7.68 8.29 22.357 27.694 54 60 33.62 35.71 
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Mean 5.58 6.62 15.37 19.339 39 45 25.94 27.55 
LSD %5 amendment  ns ns *** *** *** ** *** ns 

Rates *** ns *** *** *** *** *** ns 
Interaction  ns ns *** *** *** * *** ns 

* Mg (mega gram) = ton = 1000 kg 
 

5-Mineral content in tomato fruits:-  
Data in Table (5) show that in tomato 

fruits, contents (%) of N, P and K. These 
contents were increased by all compost, 
sulphur and gypsum rates of application, the 
compared to control. The lowest contents of 
these nutrients were observed for the control 
treatments. The N, P and K concentration in  
tomato fruits (%) in the two seasons were 
clear decreased with increasing soil salinity, 
The data of N, P and K content in tomato 
fruits show relative increase with decreasing 
soil salinity as a  result of adding different 
amendments. The N, P and K contents in 
tomato fruits ranged between 109 – 1.49 % 
in first season and 1.115 – 1.53 % in second 
season for N; 0.21 – 0.49 % in first season 
and 0.25 – 0.52 % in second season for P 
and 1.78 – 2.07 % in first season and 1.80 – 
2.10 % in second season for K, respectively. 
The relative increases of the studied N, P 
and K in tomato fruits are mainly depend on 
the type of amendments used, as it could be 
arranged as follows: compost ≥ sulphur > 
gypsum in two seasons for N; gypsum > 
sulphur > compost in first season and 
compost > sulphur > gypsum in second 
season for P and gypsum > compost > 
sulphur in two seasons for K, compared with 
control,. This finding is in agreement with 
results obtained Gad, et al (2007), Kandil 
and Gad (2010), and Khan, et al., (2002). 
They reported that the nutrient (N, P and K) 
uptake by tomato, onion and sunflower were 
strikingly increased by the application of 
sulphur compared to gypsum. 

On the other hand, the effects of using 
soil amendments (gypsum, sulphur and 
compost) under saline soil condition on the 
concentrations of Fe, Mn and Zn in tomato 
fruits was presented in Table (5). The 
change in the Fe, Mn and Zn concentrations 
in tomato fruits under saline soil condition 
depended upon the added rates of 
amendments and its reduction of low soil 
pH.  Sulphur application at rates of 0.2 – 0.4 

Mg fed-1 to saline soil were associated with 
clear changes in the accumulation of, Mn, 
Fe, and Zn in the fruit tissues of tomato 
plants. The corresponding mean values of 
relative increase (Fe , Mn and Zn) contents 
in tomato fruits of two seasons were 9.91 – 
22.88 % ; 2.59- 6.65 % and 17.99 – 47.46 %   
for gypsum at rates of (2.5 – 5.0 Mg fed-1) 
respectively compared with untreated soil. 
While, the corresponding highest mean 
values in the two seasons of tomato fruits 
the relative increase values were 28.02 – 
39.21 %; 7.19 – 9.65 % and 39.62 – 71.47 
% for sulphur by rates (0.2 – 0.4 Mg fed-1), 
respectively compared with untreated soil. 
Also the relative increases mean values in 
the two season of fruit tomato contents for 
Fe, Mn and Zn were 33.89 – 45.35 %; 9.12- 
10.72 % and 46.33 – 85.19 % for compost at 
rates of 5 - 10 Mg fed-1, respectively 
compared with untreated soil .This finding is 
in agreement with results obtained by Carter 
and Cutcliffe (1990). They found that 
gypsum had little effect on soil porosity and 
structure indices, but it has a role in 
changing soil pH and significantly influenced 
soil microbial biomass.  El-rashidi et al 
(2010); found that the application of peat 
improved the solubility of most nutrients and 
proved to be useful as an amendment for 
gypsum-rich soils and increases its 
productivity. These results are in agreement 
with the results obtained by Kandil, and Gad 
(2010). 

From the obtained results, it could be 
concluded that the application sulphur, 
gypsum and compost at different rates may 
be used as a soil amendments under salt 
affected soils condition, where these 
applications were associated by reducing of 
soil salinity and pH, and increased in the soil 
content of available macro- and 
micronutrients which followed by the 
increase in soil fertility and positively 
reflected on tomato yield and yield 
comonents. Thus it could be recommended 
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using the compost at a rate 5 Mg per fed to 
give in an economic crop and get on the 

fertility of the soil suitable for the production 
of a good tomato yield. 
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 تأثیر بعض محسنات التربة على خصوبة التربة وإنتاجیة الطماطم تحت
 ظروف الاراضى الملحیة  

 
 تن عبد العزیز عباس الكمارفا ، وفاء عبد الكریم حافظ محمود ،خالد عبده حسن شعبان 

 مصر. -الجیزة  –مركز البحوث الزراعیة –معهد بحوث الاراضى والمیاه والبیئة

 الملخص العربي 
شـرق قنـاة  ٧م في مزرعة خاصة بمنطقـة جلبانـة  قریـة  ٢٠١١ – ٢٠١٠ صیفینأجریت تجربة حقلیة لموسمین 

میـاه نیـل ومیـاه صـرف زراعـي  ١:  ١لمخلوطـة بنسـبة والتي تروى بمیاه ترعة السلام ا مصر -شمال سیناء السویس
 –الكبریــــت الزراعــــي  –. الهــــدف مــــن البحــــث هــــو تقــــیم أفضــــل نــــوع مــــن المحســــنات المضــــافة ( الجــــبس الزراعــــي 

الكمبوســت ) وأفضــل معــدلات الإضــافة  لكــل مــنهم علــى خصــوبة التربــة وإنتاجیــة محصــول الطمــاطم صــنف ســوبر 
 ٠.٢) و(  ٥ – ٢.٥لملحیـة حدیثـة الاستصـلاح. وكانـت معـدلات الإضـافة ( أسترین بى   تحت ظروف الأراضي ا

) میجا جرام للفدان من الجبس والكبریت و الكمبوست علـى الترتیـب وكانـت النتـائج كالتـالي ١٠ -  ٥(  ) و ٠.٤ –
 : 

زاد إنتـاج  . وكـذلك رقـم حموضـة التربـة وجد أن إضافة الجبس والكمبوسـت والكبریـت أدت إلـى انخفـاض الملوحـة
 ٢٤.٨١٩إلـى  ٤.٩٨٦للكنتـرولالطماطم للفدان في الموسم الثاني عن الموسم الأول حیث تراوح إنتاجیة الفـدان مـن 

 للكنتـرول ٤.٩٨٩للمعاملـة الكبریـت وكـذلك  ٢٧.٤٣٠إلـى  للكنتـرول ٤.٩٨٨میجا جـرام للفـدان للمعاملـة بـالجبس و 
ـــى  ـــة بالكمبوســـ ٢٧.٦٩٤إل ـــدان للمعامل ـــوى مـــن العناصـــر الكبـــرى والصـــغرى فـــي ثمـــار میجـــا جـــرام للف ت .زاد المحت

 الطماطم وخاصة في المعاملات ذات المعدلات العالیة من الإضافة وخاصة الكمبوست .

الكبــرى  زاد محتــوى التربــة مــن العناصــر تلــك الدراســة فــيالتــي تــم اســتخدامها  نتیجــة اســتخدام جمیــع المحســنات
 .، بوتاسیوم ، حدید ، منجنیز و زنك)(نتروجین ، فوسفور  لمیسرةا والصغرى 

طـن للفــدان لإعطـاء محصــول اقتصــادي  ٥ومـن خــلال الدراسـة نســتطیع أن نوصـى باســتخدام الكمبوسـت بمعــدل 
تحـــت ظـــروف الاراضـــى الملحیـــة حدیثـــة  جیـــدة صـــالحة لإنتـــاج الطمـــاطم درجـــة خصـــوبةتربـــة ذات والحصـــول علـــى 

 .الاستصلاح
 

 

 1006 



 
 
Table (3): PH , EC soil and its content available macro and micro nutrients in the studied soil after plant harvesting.  

Treatment 
Rate 
Mg* 
 fed-1 

pH  
(1:2.5) 

EC 
(dSm-1) 

Available  
macronutrients (mg kg-1) 

Available  
micronutrients (mg kg-1) 

N P K Fe Mn Zn 

season 2010 2011 2010 2011 2010 2011 2010 2011 2010 2011 2010 2011 2010 2011 2010 2011 

Gypsum  

0 8.09 8.05 13.47 11.20 62 65 6.78 6.81 196 200 3.86 3.88 2.90 2.94 1.04 1.07 

2.5 8.00 7.98 8.39 7.38 78 79 7.24 7.32 201 205 4.27 4.32 3.04 3.07 1.16 1.19 

5.0 7.97 7.89 6.58 5.41 81 83 7.43 7.46 214 218 4.29 4.35 3.09 3.14 1.18 1.23 

Mean   9.48 7.99 74 76 7.15 7.20 204 208 4.14 4.18 3.01 3.05 1.13 1.16 

Sulphur 

0 8.08 8.03 13.45 11.18 63 65 6.77 6.84 195 199 3.88 3.91 2.89 2.90 1.05 1.08 

0.2 7.98 7.90 8.14 7.10 81 83 7.33 7.36 214 218 4.30 4.45 3.16 3.20 1.18 1.23 

0.4 7.93 7.88 6.41 5.31 86 88 7.46 7.52 219 223 4.41 4.49 3.19 3.24 1.23 1.27 

Mean   9.33 7.86 77 79 7.19 7.21 209 213 4.20 4.28 3.08 3.11 1.15 1.19 

Compost  

0 8.07 8.01 13.44 11.12 63 66 6.78 6.86 197 201 3.96 3.98 2.92 2.95 1.05 1.09 

5 7.96 7.92 7.86 6.20 84 87 7.34 7.45 215 220 4.55 4.53 3.28 3.31 1.22 1.27 

10 7.90 7.87 5.31 4.14 92 94 7.48 7.62 219 228 4.76 4.80 3.33 3.35 1.31 1.33 

Mean   8.87 7.15 80 82 7.20 7.31 210 216 4.42 4.44 3.18 3.20 1.19 1.23 

LSD 5% amendment  ** ns ** *** * ns *** ns ns ns *** ns ns ns 

LSD 5 % Rates ns *** *** *** ns ns *** ns ns ** ns ns * ns 

LSD 5 % interaction  ** ns *** *** ns ns *** ns ns ns ns ns ns ns 
* Mg (mega gram) = ton = 1000 kg 
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Table (5):  Dray fruit of tomato plans content of macro- and micronutrients as affected by the studied treatments. 

Treatments Rate 
Mg/fed* 

Macronutrients (%) Micronutrients  (mgkg-1) 

N P K Fe Mn Zn 

Season 2010 2011 2010 2011 2010 2011 2010 2011 2010 2011 2010 2011 

Gypsum 

0 1.09 1.13 0.21 0.25 1.78 1.80 60.42 61.23 87.36 87.45 19.25 19.78 

2.5 1.23 1.34 0.29 0.34 1.98 2.02 66.59 67.12 89.65 89.69 22.63 23.41 

5.0 1.36 1.42 0.34 0.38 2.01 2.05 74.25 75.24 93.18 93.25 28.41 29.13 

Mean 1.23 1.30 0.28 0.32 1.92 1.96 67.10 67.86 90.06 90.13 23.43 24.11 

Sulphur 

0 1.08 1.16 0.25 0.28 1.80 1.82 60.45 61.26 88.00 88.10 21.30 21.46 

0.2 1.32 1.39 0.36 0.40 1.99 2.01 77.58 78.22 94.37 94.45 29.45 30.25 

0.4 1.44 1.48 0.39 0.45 2.03 2.05 84.29 85.14 96.52 96.58 36.14 37.19 

Mean 1.28 1.34 0.33 0.38 1.94 1.96 74.11 74.87 92.96 93.04 28.96 29.63 

Compost 

0 1.13 1.18 0.28 0.30 1.83 1.85 61.00 61.32 88.01 88.12 21.33 21.49 

5 1.42 1.47 0.44 0.49 2.02 2.04 81.47 82.31 96.10 96.21 30.56 32.10 

10 1.49 1.53 0.49 0.52 2.07 2.10 88.39 89.41 97.20 97.45 39.14 40.17 

Mean 1.35 1.39 0.40 0.44 1.97 2.00 76.95 77.68 93.77 93.93 30.34 31.25 

LSD 5% amendment  0.21 0.05 0.03 0.04 0.03 0.056 7.43 1.81 3.97 0.30 3.08 0.48 

LSD 5 % Rates 0.23 0.06 0.08 0.07 0.08 0.007 7.93 1.09 7.16 0.39 7.82 0.82 

LSD 5 % interaction  ns ns ns ns ns ns ns *** ns ** ns *** 
* Mg (mega gram) = ton = 1000 kg 
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