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ABSTRACT 

 
Two field experiments were carried out at Ismailia Exp. Sta., Agric. Res. 

Center, Ismailia governorate, during 2007/2008 and 2008/2009 seasons to study the 
influence of zinc application on growth, yield and yield components of some wheat 
(Triticum aesitivum L.) cultivars (Sakha-93, Sakha-94, Giza-168, Gemmeiza-9 and 
Gemmeiza-10). Three levels of Zn were applied: 0.0 (control), 1.5 and 3.0 kg Zn per 
Fed. Results showed that positive significant effects on growth traits, grain yield and 
its attributes was achieved by fertilizing wheat cultivars with 3.0 kg Zn/fed. Also, 
application of 3.0 kg Zn/fed. showed the highest values of P, K, Zn and Fe of shoot 
content. The largest flag leaf area was that of Sakha-93 and Gemmeiza-9 while, Giza-
168 had superior shoot dry weight.  Sakha-94 cultivar significantly surpasses all 
cultivars in plant height, while Gemmeiza-10 gave the highest number of spikes/m2, 
while 1000-grain weight of Sakha-93 was the largest. The highest grain yield was 
achieved with Sakha-94 and Gemmeiza-9. 
Keywords: Wheat (Triticum aestivum L.) cultivars, Zinc Soil application, Yield, 

Growth, Uptake and Sandy soil.  

 
INTRODUCTION 

 
Zinc is one of the most important micronutrient limiting crop growth 

and productivity (Lindsay 1972). Zinc is an important component of various 
enzymes that are responsible for driving many metabolic reactions in plants. 
In addition, zinc is a co-factor over 300 enzymes and proteins involved in cell 
division, nucleic acid metabolism and protein biosynthesis (Marschner, 1995).  

Zinc deficiency in soils has been reported worldwide, particularly in 
calcareous soils of arid and semiarid regions (Takkar and Walker, 1993). Zinc 
deficiency can be corrected by applying Zn as soil or foliar application. 
Chelated and mineral forms of Zn can be used to correct Zn deficiency. Zinc 
sulphate (ZnSO4) is the most common source of zinc fertilizer because of its 
high solubility in water, and its low cost compared to synthetic Zn chelates 
such as Zn-EDTA (Mordvedt and Gilkes, 1993).  

Zinc status in some soils in Egypt, i.e. sandy and calcareous 
revealed that, mostly, insufficient (low/deficient) (El-Fouly et al. 1984), and 
they pointed out that if the values of available zinc in soil are higher than the 
critical values, these does not necessarily indicate sufficiency for the plant 
because there are many environmental and soil factors such as high pH, high 
concentrations of Ca, Mg and P in soil solution which affect zinc uptake. 
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Cereal crops occupy a prime position in providing food for human 
consumption. Almost 50% of the soil used for cereal production in world 
contains a low level of plant available zinc which reduces grain yield (Graham 
and Welch 1996). 

Increasing wheat (Triticum aestivum L.) productivity is a national 
target to cope with the social and economic obligations that are the normal 
consequences of the continued high rates of population growth and to fill up 
the gap between production and consumption. This urgent need requires 
continuous scientifically based implementation of effective agricultural 
practices on the limited cultivable land area and to increase production 
through cultivation of desert sandy soil under appropriate agronomic 
practices. Extending agriculture to desert land is one of the major 
components of the national agricultural strategy to increase agricultural 
production in Egypt. 

The strategy of Ministry of Agriculture is to increase the cultivated 
wheat area in the newly reclaimed lands and breeding high yielding varieties. 
Wheat cultivars differed in growth characters (Hassanein et al. 1997; 
Hassanein 2001; Ahmed et al. 2006 and EL-Habbasha et al. 2008). Wheat 
cultivars differed in yield and its components (Hassanein and Gomaa 2001; 
Ahmed et al. 2006 and EL-Habbasha et al. 2008). 

The purpose of this study was to explore the response of wheat 
cultivars to zinc levels to achieve the highest grain yield of five wheat cultivars 
under sandy soil condition. 

 
MATERIALS AND METHODS 

 
Two field experiments were carried out at Ismailia Exp. Sta., Agric. 

Res. Center (ARC), Ismailia governorate, Egypt during 2007/2008 and 
2008/2009 seasons to study the influence of zinc efficiency on growth, yield 
and yield components of wheat (Triticum aesitivum L.) cvs. Sakha-93, Sakha-
94, Giza-168, Gemmeiza-9 and Gemmeiza-10. 
Treatments:  
     1. No addition of Zn (control)  
     2. 1.5 kg Zn / fed.  
     3. 3.0 kg Zn / fed.  
 Zinc doses were added as soil application in form of zinc sulphate Zn 
SO4.7H2O  (22 % Zn) at 30 days after sowing (DAS).  

Soil was ploughed using a chisel plough and divided into 
experimental units, 3.0 m long and 3.5 m wide. Wheat grains were sown on 
November 22th and 11th in 2007/2008 and 2008/2009 seasons, respectively 
at the rate of 60 kg/fed. in rows spaced 20 cm. Representative soil samples 
were taken after soil preparation and before fertilization from the experimental 
sites (0-30 cm depth) for determining physico-chemical characteristics. Soil 
evaluation was done according to Ankerman and Large, (1974). 

Nitrogen, phosphorus and potassium were added at rate of 106 kg 
N/fed, 37 kg P2O5/fed. and 24 kg K2O/fed., respectively. Nitrogen was applied 
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as ammonium sulfate (20.6 % N) in three equal splits at planting, 30 and 50 
days age in both seasons. Phosphorus was applied as a single super 
phosphate (15.5 % P2O5) during soil preparation. Potassium was applied as 
Potassium sulphate (50 % K2O) at 30 days after sowing.  The whole 
experimental plots were also sprayed with mixed iron; manganese and 
copper in EDTA form at 45 and 60 days after planting at rate of 0.5 g/L. from 
each nutrient. Plants were irrigated at 6 days interval using sprinkler system.  

At 90 days after sowing, a sample of wheat shoots was taken to 
determine flag leaf area (Length x maximum width x 0.79) according to 
Voldeng and Simpson (1967), dry weight /plant, macro and micronutrients 
content in shoots. The samples were washed with tap water, 0.01 N HCl-
acidified bi-distilled water and bi-distilled water, respectively, then oven dried 
at 70o C for 24 hours and ground. The ground material was dry-ashed in a 
muffle furnace at 450o C for 6 hours.  

 Phosphorus was photometrical determined using the molybdate-
vanadate method (Jackson, 1973). Potassium was measured using Dr. Lang 
-M8D Flame-photometer. Fe and Zn were determined using the Atomic 
Absorption Spectrophotometer (Perkin-Elmer 100 B).  

At maturity, 140 days after planting the plants were harvested. 
Sample of m2 wheat plants were taken to determine plant height, number of 
Shoots per m2, number of spikes per m2, number of grains per spike, 1000 
grains weight. Grain yield was determined in one m2 then, converted to fed. 
(fed. = 4200m2). 

The experimental design was split plot in randomized complete block 
design with four replicates. The results were submitted to an analysis of 
variance ANOVA according to Snedecor and Cochran, (1967). Differences 
among treatments were determined as using LSD test at a significance level 
of 0.05 according to Waller and Duncan (1969). 

 
RESULTS AND DISSCUSSION 

 
1. Experimental soil presentation  

Results of the experiment soil was sand in texture, very high alkalinity in 
reaction, had low content of macro and micronutrients. The soil was poor in 
organic matter, without any salinity problems.  
2. Varietal differences 
2.1. Growth parameters: Growth parameters of five wheat cultivars are 
shown in (Table1).There were significant differences between wheat cultivars 
in flag leaf area and dry weight of shoot at 90 days after sowing. The largest 
flag leaf area was that of Sakha-93 and Gemmeiza-9 cultivars. While, Giza 
168 cultivars had superior shoot dry weight. The varietal differences between 
wheat cultivars may be due to the genetical differences between genotypes 
concerning partition of dry matter, where wheat cultivars differed in carbon 
equivalent, yield energy per plant and per area unit (Abd EL–Gawad et al., 
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1987). Similar results were obtained by Hassanein (2001), Zaki et al. (2004), 
Ahmed et al. (2006) and El-Habbasha et al. (2008). 
2.2. Macro- and micronutrients status: Data in (Table 1) include the macro- 
and micronutrients content in shoots of different wheat cultivars. This data 
show significant differences between cultivars in P, K, Fe and Zn content. 
Giza-168 wheat cultivar was the highest in its content of P, K, Zn and Fe.  
2.3. Yield and yield components: As shown in (Table 2) significant variation 
between cultivars was observed in plant height, number of shoots /m2, 
number of spikes /m2, number of grains/ spike, 1000-grain weight and grain 
yield /fed. for both seasons, except plant height (1st season) the differences 
did not reach the level of significance. Sakha-94 cultivar gave the highest 
number of shoots, number of spike and grains per spike in second season, 
while, Giza-168 gave the highest in number of shoots and number of spike in 
first season. Results of grain yield/fed. showed a significant difference 
between cultivars, the highest grain yield 13.4 and 16.9 ardab/ fed. (Ardab= 
150kg) were obtained with Sakha-94 and Gemmeiza-9 in the first and second 
seasons, respectively.  
 
Table 1. Effect of cultivars on flag leaf area, dry weight/ plant and macro 

and micronutrient content of some bread wheat cultivars at 
90 DAS during 2007/2008 (1st) and 2008/2009 (2nd) seasons. 

Cultivars 

Flag leaf  
area 

Dry wt. 
/ plant 

Macro and micronutrient content/ plant 

P K Zn Fe 

(cm2) (g) (mg) (µg) 

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

Sakha-93  24.8 31.3 4.4 3.1 3.7 6.6 72 70 140 83 292 266 

Sakha-94  21.8 28.8 4.7 3.2 3.5 7.2 87 72 156 89 271 315 

Giza-168  24.7 30.6 5.5 3.4 4.7 7.0 99 64 157 96 309 255 

Gemmeiza-9  20.4 36.7 4.9 3.3 4.1 7.1 79 83 143 83 289 321 

Gemmeiza-10  23.1 36.0 4.9 3.1 4.2 6.1 79 70 156 80 293 286 

L.S.D at 0.05   1.5 3.5 0.2 0.2 0.8 0.6 14 7 12 6 15 24 

 
Table 2. Effect of cultivars on Plant height, shoots number, yield and 

yield components of some bread wheat cultivars during 
2007/2008 and 2008/2009 seasons. 

Cultivars 

Plant 
height 
(cm) 

Shoots 
/ m2 
(no) 

Spikes 
/m2 
(no) 

Grains 
/ spike 

(no) 

1000 
grains 

(g) 

Grain 
yield /fed.) 

(ardab 

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

Sakha-93  85.2 73.8 760 691 597 517 34.1 36.1 36.5 39.2 11.9 16.3 

Sakha-94  91.0 87.9 754 791 592 576 34.3 36.0 36.0 36.9 13.4 15.0 

Giza-168  88.4 83.4 887 777 657 545 31.3 35.9 33.7 34.2 12.0 15.2 

Gemmeiza-9  89.9 83.7 813 749 632 550 31.2 34.3 37.5 38.2 11.8 16.9 

Gemmeiza-10  88.6 76.5 751 725 594 573 32.5 36.1 37.5 38.0 12.8 14.7 

L.S.D at 0.05   N.S 2.9 42 33 26 19 1.5 0.8 0.9 0.8 0.3 0.9 

 
Varietal differences between wheat cultivars may be due to genetical 

differences between cultivars, as well as, the range of cultivar response. It is 
noteworthy to mention that differences in yield potential of wheat depend 
undoubtedly on the part of photosynthetic partitioned into grain yield as 
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reported by Welch et al. (1991). Abd El- Gawad et al., (1987) found that 
wheat cultivars differed in partitioning and migration of the total available 
photosynthate to economic yields. These results were in harmony with the 
results obtained by Hassanein (2001), Hassanein and Gomaa (2001), Sarhan 
and Abd El-Maksoud (2002), Zaki et al. (2004), Ahmed et al. (2006) and El-
Habbasha et al. (2008). 
3. Effect of Zinc soil application 
3. 1. Growth parameters: Data presented in (Table 3) indicate that flag leaf 
area and dry weight of shoots were significantly affected by soil application of 
zinc in both seasons except flag leaf area in the first season where the 
differences between treatments did not reach to the significantly.  Increasing 
zinc soil application from 0.0 up to 1.5 and 3.0 kg Zn / fed. led to decrease 
flag leaf area by 3.7 and 14.2% for wheat plants in the second season, 
respectively. 

These results ought to drought conditions during developing stage, may 
have a negative effect on flag leaf area functions i.e number of cells through 
cell division and enhancing cell size through cell enlargement and turgidity, 
as reported by Pugnaire et al. (1994). It was observed that applying 3.0 kg 
Zn/fed. produced the highest D.W per plant (5.64 and 3.91 g/plant) at 90 days 
after sowing for both seasons, respectively.  
3.2. Macro- and micronutrients status: Data of P, K, Fe and Zn uptake in 
wheat shoots show significant response to soil zinc application (Table 3). 
 
Table 3. Effect of zinc soil applications on growth characteristics and 

macro and micronutrients contents of some bread wheat 
cultivars at 90 DAS during 2007/2008 and 2008/2009 seasons. 

Treatments 

Flag leaf area 
(cm2) 

Dry wt. 
(g/plant) 

Macro and micronutrients contents/ plant 

P K Zn Fe 

(mg) (µg) 

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

Control  22.0 34.5 4.3 2.8 3.3 5.6 72 61 113 74 209 263 

1.5 kg Zn/fed. 21.9 33.3 4.7 2.9 4.0 6.3 81 64 141 75 301 286 

3.0 kg Zn/fed. 24.9 30.2 5.6 3.9 4.8 8.5 97 90 197 110 361 316 

L.S.D at 0.05   N.S 1.31 0.2 0.1 0.8 1.2 10 10 9 5 24 N.S 

 
Application zinc with 3.0 kg/fed. gave the highest wheat shoots content 

of  P, K, Fe and Zn as compared with other treatments. This might be in part 
attributed to the favorable effect of zinc on vegetative plant materials which in 
turn increase P, K, Fe and Zn uptake by plants (Marschner, 1995). 
Micronutrients improved the performance of root growth and prevented the 
nutritional disorders and consequently caused increase in the uptake of 
nutrients (El-Fouly, et al. 2010). 
3.3. Yield and yield components: Soil application with Zn had a favorable 
effect on shoots number / m2, spikes number / m2, grains number /spike, 
1000-grain weight (g) and grain yield/fed. (ardab) as shown in (Table 4) in 
2007/2008 and 2008/2009 seasons.  However, the differences between 
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treatments did not reach to the level of significance for plant height in both 
seasons. 

Fertilizing wheat cultivars with 3.0 kg Zn /fed. produced the greatest 
increase in spikes number/m2, grains number/spike, 1000-grain weight and 
grains yield /fed. as compared with other treatments in both seasons. Such 
effect of soil application with Zn might be due to their critical role in crop 
growth, involving in photosynthesis processes, respiration and other 
biochemical and physiological activates and thus their importance in 
achieving higher yields. Similar results were reported by Khan, et al., 2008 
who found that yield and its components were increased by the residual, 
direct and cumulative effect of Zn levels. 

 
Table 4. Effect of zinc soil applications on plant height, shoots number, 

yield and yield components of some bread wheat cultivars 
during 2007/2008 and 2008/2009 seasons. 

Treatments 

Plant 
height 
(cm) 

Shoots 
/ m2 
(no) 

Spikes 
/ m2 
(no) 

Grains 
/ spike 

(no) 

1000 
grains 

(g) 

Grain 
yield /fed. 

(ardab) 

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

Control 87.7 80.9 818 771 563 499 31.2 34.9 35.0 35.1 12.0 14.9 

1.5 kg Zn /fed. 89.3 81.6 818 776 595 521 33.4 34.9 35.8 38.1 12.3 15.6 

3.0 kg Zn /fed. 88.9 80.7 743 693 684 637 35.5 35.6 37.9 38.7 12.8 16.4 

L.S.D at 0.05   N.S N.S 26 29 8 8 2.7 0.6 0.3 0.6 0.4 0.5 

 
4. Effect of zinc × cultivars interaction 
4. 1. Growth parameters: The interaction between wheat cultivars and soil 
zinc application on flag leave area and dry weight of shoot was significant in 
both 2007/2008 and 2008/2009 seasons (Table 5).  It is noteworthy to 
mention that soil zinc application with 3.0 kg/fed on Giza-168 cultivar is 
considered to be the most favorable treatment of all mentioned characters in 
both growing seasons except in second season Gemmeiza-9 cultivar with 1.5 
kg Zn/ fed. gave the highest value in flag leaf area (38.48 cm2). Zinc 
application improved FLA and DW (Judrth et al. 1977; Khan et al. 2008 and 
Zhoori et al. 2009). 
4.2. Macro- and micronutrients status:  The interaction between wheat 
cultivars and soil zinc application effect on P, K, Zn and Fe uptake of wheat 
shoot was significant in 2007/2008 and 2008/2009 seasons, except in first 
season for P and K uptake was not significant (Table 5). When Sakha-94 
cultivar fertilized by 3.0 kg Zn/fed. recorded superiority for P and Zn uptake of 
shoots in second and first season, respectively. Also, the highest values of K 
and Fe uptake in second and first season respectively were achieved when 
Gemmeiza-9 cultivar fertilized by 3.0 kg Zn/fed. Zinc application with high 
level (3.0 kg/fed.) under different wheat cultivars gave the highest value of 
wheat shoots P, K, Fe and Zn uptake as compared with other treatments and 
soil fertility. This might be in part attributed to the favorable effect of zinc to 
form vegetative plant materials which in turn increase P, K, Fe and Zn uptake 
by plants. Marschner 1995 and Yilmaz et al. 1997 reported that foliar 
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application of Zn can greatly enhance plant increase Zn concentration in flag 
leaves. 
 
Table (5): Effect of interaction between cultivars and zinc application on 

growth characteristics and macro and micronutrients of 
some bread wheat cultivars at 90 DAS during 2007/2008 and 
2008/2009 seasons 

Treat. Cultivars 

Flag leaf 
area 
(cm2) 

Dry wt 
/plant 

(g) 

Macro and micronutrients contents/ plant 

P K Zn Fe 

(mg) (µg) 

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

Control 

Sakha-93 21.9 38.1 3.7 3.0 6.1 72 106 78 213 242 

Sakha-94 18.9 33.9 4.4 3.0 6.4 73 133 75 195 341 

Giza-168 27.7 29.8 5.2 2.6 5.1 43 129 86 254 205 

Gemmeiza-9 19.2 36.4 3.9 2.9 5.7 62 92 71 175 294 

Gemmeiza-10 22.4 34.4 4.3 2.6 4.7 55 105 61 209 235 

1.5 kg 
Zn / fed. 

Sakha-93 24.2 31.9 4.5 3.1 6.6 69 122 79 322 288 

Sakha-94 24.9 26.5 4.0 2.7 5.7 51 116 78 255 239 

Giza-168 15.8 31.9 5.5 3.0 6.9 61 174 76 344 282 

Gemmeiza-9 22.0 38.5 4.9 3.3 7.4 85 130 80 301 368 

Gemmeiza-10 22.7 37.7 4.7 2.4 4.8 56 163 64 286 254 

3.0 kg 
Zn / fed. 

Sakha-93 28.4 23.9 5.1 3.3 7.1 69 193 93 342 268 

Sakha-94 21.6 25.9 5.6 3.8 9.4 94 219 115 364 365 

Giza-168 30.7 30.2 5.9 4.5 9.0 89 167 126 328 277 

Gemmeiza-9 19.8 35.3 5.7 3.6 8.1 101 208 98 390 302 

Gemmeiza-10 24.1 35.8 5.8 4.2 8.7 100 199 116 383 368 

L.S.D at 0.05 2.6 6.0 0.3 0.3 1.1 13 21 10 25 42 

 
4.3.Yield and yield components: Statistical analysis showed that there was 
significant effect of the interaction between wheat cultivars and zinc fertilizer 
levels for the studied characters in both seasons except plant height in 
second season (Table 6). Sakha-94 cultivar fertilized by 3.0 kg Zn/fed. 
recorded superiority for plant height, number of spikes/m2 and grain yield per 
fed. in first season, and second season for number of shoots/ m2 and number 
of grains/spike, where, the maximum means were 93.3, 747 and 13.8 in first 
season and 752 & 38.2 in second season, respectively. Also, the highest 
values of number of grains /spike and 1000- grain weight (37.5 and 40.1, 
respectively) were achieved when Gemmeiza-10 cultivar fertilized by 3.0 kg 
Zn/fed. in first season, while fertilized Gemmeiza-9 with 3.0 kg Zn /fed. gave 
the highest values for 1000-grain weight and grain yield in second season.  In 
addition of no fertilized by Zn, Giza-168 and Gemmeiza-10 cultivars recorded 
the lowest values grain yield (10.8 and 12.7 ardab/fed.) in first and second 
season, respectively.  Zinc application treatments surpassed the soil fertility 
treatment in 2007/2008 and 2008/2009 seasons.  

On the other hand, the lowest grain yields as well as yield 
components resulted from the untreated plants. Such effects of Zn application 
might be due to their critical role in crop growth, involving in photosynthesis 
processes, respiration and other biochemical and physiological activates and 
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thus their importance in achieving higher yields. Similar results were reported 
by Welch et al. (1991), Hall and Williams (2003) and Kassab et al. (2004). 

 
Table (6):  Effect of interaction between cultivars and zinc application 

on plant height, shoots number, spikes number, yield and 
yield components of some bread wheat cultivars during 
2007/2008 and 2008/2009 seasons 

Treat Cultivars 

Plant  
height 
(cm) 

Shoots  
/m2  
(no) 

Spikes 
 / m2  
(no) 

Grains  
/ spike 

(no) 

1000-
grains 

(g) 

Grain yield  
/ fed. 

(ardab) 

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

Control 

Sakha-93  82.3 762 795 502 484 29.5 35.6 32.9 37.2 12.2 16.9 

Sakha-94  93.6 704 817 477 531 33.5 35.0 33.8 34.1 13.8 14.1 

Giza-168  85.2 941 802 651 564 28.0 37.2 34.1 31.6 10.8 15.7 

Gemmeiza-9  92.7 860 755 613 453 27.0 35.0 39.3 35.1 11.1 15.0 

Gemmeiza-10  84.5 824 685 573 464 29.5 37.8 34.9 37.3 12.0 12.7 

1.5 kg 
Zn/fed. 

Sakha-93  89.7 843 695 621 488 36.0 36.4 38.4 40.1 11.9 14.7 

Sakha-94  86.2 778 805 551 547 36.0 34.9 34.6 38.5 12.6 14.6 

Giza-168  91.3 879 791 617 389 35.0 35.4 33.8 35.3 11.9 15.3 

Gemmeiza-9  87.6 840 797 627 532 29.5 33.8 34.7 38.9 12.5 18.3 

Gemmeiza-10  91.7 750 794 560 649 30.5 36.3 37.6 37.7 12.6 15.0 

3.0 kg 
Zn/fed. 

Sakha-93  83.4 674 583 668 581 36.8 36.3 38.3 40.4 11.5 17.4 

Sakha-94  93.3 780 752 747 650 33.5 38.2 39.5 38.0 13.8 16.3 

Giza-168  88.9 842 738 702 683 31.0 35.0 33.1 35.7 13.3 14.5 

Gemmeiza-9  89.5 739 694 655 664 37.0 34.2 38.5 40.4 11.9 17.4 

Gemmeiza-10  89.6 679 697 648 607 37.5 34.3 40.1 39.0 13.7 16.5 

L.S.D at 0.05   6.8 69 55 43 32 2.6 1.4 1.6 1.4 0.6 1.5 

 

CONCLUSION 
 

 It could be concluded that under sandy soil condition zinc application 
with 3.0 kg Zn/fed. in form of zinc sulphate (Zn SO4.7H2O) could be used to 
obtain high grain yield and yield components of wheat plants. Also, to obtain 
the highest wheat shoots uptake of P, K, Zn and Fe, zinc application should 
be applied at 3.0 kg per fed. On the other hand, the application of 3.0 kg Zn 
per fed. is recommended for Giza-168, Sakha-94 and Gemmeiza-9 cultivars 
at sandy soils conditions of El-Ismailia Governorate.  
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تأأير استخأأت اتزست علأأصساتأألسمأأوامست ل أأعسعت تمأأاحست  لامأأاسعت   مأأع س أأ   س
 أملافست ق حست مسظاعفستلأاتضيست ا ت ة

سسعس2،س   أأأأأأاس مأأأأأأ ولست وأأأأأأع ي1ل  أأأأأأ ساتأأأأأأيس ت أأأأأأ س،1ت  تأأأأأأع يسا أأأأأأاس ست  تأأأأأأع ي
سس2   اسفااعقست اهشعاي

سجا  هست قاهاةس–كت ةست عاتاةسس–قخزست   ام  سس1
سسج هعا ةس ماست  ا  ةس–ت قاهاةسس–ت اقيسس– ت  اكعست قع يس ت  عث –قخزستكلع عج است تخ  اسس2
 

محافظة الإسمماعيلية  –ةالإسماعيليبالزراعية  التجارب بمحطة  ان حقليتانتم إجراء تجربت
 لدراسمممة تمممفاير   ممماء  7002/7002و  7002/7002جمهوريمممة مامممر الخربيمممة  ممم   موسمممم   –

 80-جميمز و 2-، جميمز 862-، جيز 29-ا، س 29-الزنك على محاو  القمح انف س ا است دام
ن،  جمم زنمك لل مدا 9.0 -8.1 –ون إضافة ) اوبة التربمة  دمستويات من الزنك ب 9.وتم است دام 

وقممد هظهممرت النتمماهن هن أنمماك تممفاير ايجمماب  علممى مسمماحة ورقممة الخلممم، المموزن الجمماف للمجمممو  
/ نبات ، عمدد السمناب / نبمات عمدد الحبموب/ سمنبلة، وزن ا لمف الافر ال ضري، طو  النبات، عدد 

 جم / فدان ف      9.0حبة و ذلك محاو  الحبوب/ فدان حيث تحقق ذلك باست دام الزنك بمخد   
 الموسمين.

و ذلك تم الحاو  على هعلى قيم لامتااص لل وسم ور والبوتاسميوم والزنمك والحديمد فم  
ف  مساحة ورقة الخلم فم   2-و جميز  29-. وقد تميز ان   س اب   الموسمين يالمجمو  ال ضر

على     29-بينما ت وق الانف س ا هعلى ف  الوزن الجاف ، 862-الموسمين، و ان الانف جيز 
علمى قميم فم  عمدد السمناب / للنبمات، امنف ه80-هعطمى امنف جميمز وا اناف ف  طمو  النبمات ، 

، 89.9حبموب )للوتم الحامو  علمى هعلمى محامو   وزن ا لف حبة ،لهعطى هعلى قيمة  29-س ا
 .ف  الموسم ا و  والاان ، على التوال  2-وجميز  29-إردب/ فدان  مع س ا 86.2

س
سقازس ت ك زست   ث

 

سجا  ةست  لمعاةس–كت ةست عاتاةسست  اسلاااست خ اسا  هأ.اس/س
ست قاهـاةجا  ةسس–كت ةست عاتاةسس عخفساتيسا است  ا أ.اس/س


