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ABSTRACT 

 
A field trial and a laboratory experiment were conducted during 2011/2012 

and 2012/2013 seasons. The main objective of this research was to study the 
performance of some wheat cultivars as affected by sowing dates and seed 
treatments and their effect on growth, yields and its components and seed quality. 
Each sowing date (10

th
 November, 25

th 
November and 10

th
 December) was practiced 

in separate experiments. Every experiment was carried out in split-plot design with 
four replications. The main plots were occupied with wheat cultivars (Sakha 93, Sakha 
94 and Gemmiza 10). The sub-plots were assigned to seed treatments (without seed 
treatment, treated seed with fungicide Vetavax and soaking seed in the mixture of Fe 
+ Zn).  

Results showed that early sowing date (10
th

 November) markedly resulted in 
the highest values of growth, yields and its components, shoot and root length and 
seedlings dry weight. Whereas, sowing on 25

th
 November came in the second rank 

and resulted in the highest values of germination % and speed of germination. While, 
delay sowing wheat up to 10

th
 December came in the last rank and resulted in the 

highest values of protein %.  
Gemmiza 10 cultivar surpassed other studied cultivars (Sakha 93, Sakha 94) 

and recorded the highest values of flag leaf area, spike length, number of 
grains/spike, grains weight/spike, 1000-grain weight, grain yield/fed, speed of 
germination, and seedlings dry weight. While, Sakha 94 cultivar recorded the highest 
values of plant height, number of spikes/m

2
, straw yield/fed, shoot and root lengths. 

However, Sakha 93 cultivar recorded the highest values of protein % and germination 
%. 

Soaking wheat seeds before sowing in the mixture of Fe + Zn surpassed 
other studied seed treatments and resulted in the highest means of all studied 
characters. Treated wheat seeds with fungicide "Vetavax" followed by aforementioned 
treatment.  

It can be concluded that, sowing Gemmiza 10 cultivar on 10
th

 November and 
treated its seeds before sowing with mixture of micronutrients (Fe + Zn) could be 
recommend to maximize wheat productivity and quality of grains and seeds under the 
environmental conditions of Dakahlia Governorate. 
Keywords: Wheat, sowing dates, planting dates, cultivars, varieties, seed 

treatments, Vetavax, Fe, Zn, yield, seed quality. 
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INTRODUCTION 
 

Wheat (Triticum aestivum vulgare L.) is considered as a strategic 
cereal crop and the main food for the Egyptians. In Egypt, the gap between 
wheat consumption and production is continuously increased due to steady 
increases in the country population with limited cultivated area. Thus, using 
suitable sowing dates, promising cultivars and seeds treatments are very 
important to increase wheat productivity. 

 Sowing dates of wheat is considered one of the most important 
cultural practices that influenced its growth, productivity and seed quality. 
Thus, sowing wheat on suitable date according to environmental conditions of 
region is best method to maximize growth, yields and quality characters of 
seed. In this respect, Amin et al. (2010) revealed that delaying sowing to 30

th
 

Nov. gave the tallest plants, greater number of spikes/m
2
, heavier grains 

weight/spike. Early sowing date (15
th
 Nov.) was more optimum to produce the 

highest grain yield. Jalota et al. (2010) showed that grain yields of wheat 
were more in early November planted. Seleiman et al. (2011) revealed that 
sowing date on 15

th
 November surpassed the other sowing dates in all 

growth, yield and its components as well as grain quality characters. Gul et 
al. (2012) reported that highest standard germination, speed of germination, 
shoot and root lengths and seedling dry weight were recorded under 24

th
 

October sowing, but lowest values were obtained under delay sowing. 
Haroun, Samia et al. (2012) showed that sowing wheat on the control date 
(20

th
 Nov.) surpassed the other sowing dates in all growth and yield and its 

components characters. Lak et al. (2013) showed that the highest grain yield 
(10.15 t/ha) produced from sowing on 15

th
 November, whereas the lowest 

grain yield (6.1 t/ha) resulted from sowing on 30
th
 December.   

Chosen the high yielding ability cultivars undoubtedly is very 
important to raise wheat productivity per unit area. For this reason, this study 
is aiming to evaluate the new promising cultivars with the old traditional ones 
for scooping light on the best cultivars that can be used under the 
environmental conditions of study region. In this regard, Omar et al. (2011) 
reported that highly significant differences occurred among wheat genotypes 
for grain yield and its component characters. Sids 13 cultivar gave the highest 
number of spikes/m

2
 as compared to the other genotypes, while Gemmieza 

11 had the lowest value. Gemmieza 11 recorded the heaviest 1000-grain 
weight than those of other genotypes. On the other hand, Sids 13 recorded 
the lowest grain weight. Sids 12 recorded the highest grain yield as compared 
with other genotypes. El-Metwally et al. (2012) found that the largest flag leaf 
area was that of Sakha 93 and Gemmeiza 9.  Sakha 94 cultivar significantly 
surpasses all cultivars in plant height, while Gemmeiza 10 gave the highest 
number of spikes/m

2
, while 1000-grain weight of Sakha 93 was the largest. 

The highest grain yield was achieved with Sakha 94 and Gemmeiza 9. Gul et 
al. (2012) found that wheat crop responded differently to studied cultivars. 
Highest standard germination, speed of germination, shoot and root lengths 
and seedling dry weight were recorded from Khyber-87 cultivar.  Harb et al. 
(2012) revealed that Gemmeiza 9 cultivar exceeded Sakha 93 cultivar 
significantly for number of spikes/m

2
, weight of grains/spike, number of 
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grains/spike, 1000-grain weight and grain yield/fed. Haroun, Samia et al. 
(2012) revealed that significant differences were observed among used 
cultivars (Sakha 94, Gemmeiza 9 and Giza 168) as compared to the control 
cultivar (Sakha 93). Thus, Gemmeiza 9 gave the highest values of heading 
date, plant height, number of spikes/m

2
, 1000-grain weight, grain, straw and 

biological yields/fed. Atia and Ragab (2013) found that wheat cultivars 
significantly differed in grain and straw yields, as well as protein content. 
Gemmeiza 9 cultivar had the highest mean value of grain and straw yields, 
protein content of grains. Lak et al. (2013) showed that Parsi cultivar has the 
highest grain yield (10.23 t/ha) and the Pishtaz cultivar has the lowest grain 
yield (8.59 t/ha). Noureldin, Nemat et al. (2013) showed significant 
differences among the tested wheat cultivars (Giza-168, Sakha-94, 
Gemmeiza-10, and Sids-12) for number of spikes/m

2
, spike length, number of 

grains/spike, grains weight/spike, weight of 1000-grain, grain and straw 
yields/fed. Gemmeiza-10 along with Sids-12 produced the highest weight of 
1000-grain surpassing the other cultivars. Gemmeiaza-10 was the superior 
cultivar for producing higher grain yield, but statistically leveled with Sakha-
94. Moreover, straw yield of Giza-168 was higher than each of other cultivars. 
Seleem and Abd El –Dayem (2013) showed that the highest significant value 
of grain yield was obtained by Gemmeiza 9 followed by Misr 1 then Sakha 94 
and Giza 168. Vice versa, the lowest ones were observed when the cultivar 
of Sakha 93 was sown. 

The concept of seed treatment is the use and application of biological 
and chemical agents that control or contain primary soil and seed borne 
infestation of insects and diseases which pose devastating consequences to 
crop production and improving crop safety leading to good establishment of 
healthy and vigorous plants resulting better yields. Seed treatment with 
fungicides like, Vitavax sowing was better to maintain germination and to 
prevent fungal growth instead of treatment after sowing. Malaker and Mian 
(2009) found that seed treatment with either Vitavax-200 or Homai-80 WP 
significantly increased grain yield of wheat. Samobor et al. (2010) reported 
that treated wheat seed with Vitavax 200 FF treatment had higher grain yield 
than the other studied treatments. Šantavec and Kocjan Ačko (2011) found 
that seed treatment with fungicides Maxim 050 FS and Vitavax 200-FF had 
significantly improved the health status and consequently grain yield as 
compared to untreated processed seed. Seed treatments with micronutrient 
are an attractive and easy alternative method to give plant with requirements 
of micronutrient. Yadav et al. (2008) stated that among all seed treatments, 
seed soaked with 0.5 % zinc sulfate + 0.2 % urea + 2 % salt solution gave 
better and early germination, yield attributes and produced significantly 
highest grain yield. Farooq et al. (2012) reported that micronutrient 
application through seed treatments improves germination characters and 
increased yields. Kumar and Singh (2012) reported that significantly better 
growth of wheat was achieved in sprouted seed followed by water soaked 
seed and seed treated with ZnSO4 as compared with dry seed. Rufino et al. 
(2013) concluded that wheat seeds treated with zinc is positively influenced 
germination characters. The grain yield was increased when seeds were 
treated before sowing with Zn. 
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Therefore, this investigation was established to determine the 
effect of sowing dates and seed treatments of some wheat cultivars as well 
as their interactions on growth, yields and its components as well as seed 
quality under the environmental conditions of Tag El-Ezz district, Dakahlia 
Governorate.     

 
MATERIALS AND METHODS 

 
Field studies: 

Two field experiments were conducted at the Agricultural Research 
Station Farm in Tag Al-Ezz, Dakahlia Governorate, Agricultural Research 
Center, Egypt during the two winter seasons of 2011/2012 and 2012/2013 to 
determine the effect of sowing dates and seed treatments of some wheat 
cultivars as well as their interactions on growth, yields and its components 
and seed quality.   
 Each sowing date (10

th
 November, 25

th 
November and 10

th
 

December) was practiced in separate experiments. Every experiment was 
carried out in split-plot design with four replications. The main plots were 
occupied with wheat cultivars (Sakha 93, Sakha 94 and Gemmiza 10). The 
sub-plots were assigned to seed treatments as follows: 1) Without seed 
treatment. 2) Treated seed with fungicide Vetavax at the rate of 3 g/1 kg 
seeds for 2 minutes. 3) Soaking seed in the mixture of iron (Fe) and zinc (Zn) 
at the rate of 500 ppm of each for 10 hours. 

Each experimental unit area was 3 X 3.5 m occupying an area of 
10.5 m

2
 (i.e. 1/400 fed). The preceding summer crop was rice (Oryza sativa 

L.) in both seasons. The soil was clay loam in texture with an electrical 
conductivity (EC) of 2.30 dS/m and a pH of  7.68. 

The experimental field was well prepared through two ploughings, 
compaction and then divided into the experimental units with dimensions as 
previously mentioned. Calcium super phosphate (15.5 % P2O5) was applied 
during soil preparation (after ploughing and before division) at the rate of 150 
kg/fed.  

Wheat seeds at the rate of 75 kg/fed were sown by using 
broadcasting Afir method in previously mentioned dates. The nitrogen 
fertilizer in the form of ammonium nitrate (33.5 % N) was applied at the rate 
of 80 kg N/fed as side – dressing in two equal doses before the first and the 
second irrigations. Potassium sulphate (48 % K2O) at the rate of 50 kg/fed 
was broadcasted in one dose before the second irrigation. The first irrigation 
was applied at 25 days after sowing and then plants were irrigated every 21 
days till the dough stage. The common agricultural practices for growing 
wheat according to the recommendations of Ministry of Agriculture were 
followed, except the factors under study.  

After 120 days from sowing, one square meter was randomly choice 
from each sub – plot to estimate the following characters:     
1- Flag leaf area (cm

2
).     2- Plant height (cm).  

At harvesting, one square meter was randomly selected from each 
sub – plot to estimate the following characters:     
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3- Number of spikes/m
2
.   4- Spike length (cm).  

5- Number of grains/spike.   6- Grains weight/spike (g).  
7- 1000 – grain weight (g).   8- Grain yield (ardab/fed).  
9- Straw yield (heml /fed). 
10- Crude protein percentage in grains. It was estimated by the improved 

Kjeldahl – method according to A.O.A.C. method (1990).  
 All obtained data were statistically analyzed according to the 
technique of analysis of variance (ANOVA) for the split – plot design to each 
experiment (sowing dates), then combined analysis was done between 
sowing dates as published by Gomez and Gomez (1984) by means of   
“MSTAT-C ” computer software package. Least significant of difference (LSD) 
method was used to test the differences between treatment means at 5 % 
level of probability as described by Snedecor and Cochran (1980). 
Laboratory studies: 

A laboratory experiment was carried out to assess seed quality 
resulted from the field experiments. Random sample of 400 seeds per each 
treatment were sown on sand in sterilized Petri-dishes (14-cm diameter). 
Each Petri-dish contained 25 seeds, and four Petri-dishes kept close together 
and incubated at 20º C and 100 % relative humidity, then four replications 
were used to evaluate every seed test done on each treatment as the rules of 
International Seed Testing Association (ISTA, 1985) as follows:  
1- Germination percentage. It was expressed by the percentage of seed 

germinating normally after 8 days from sowing.    
2- Rate of germination: The four replications of germination test were used to 

evaluate rate of germination according to Barteltt(1937). 
3- Shoot length (cm).    
4- Root length (cm).    
5- Seedling dry weight (g). 

Collected data were subjected to the statistical analysis according to 
the technique of analysis of variance (ANOVA) as field experiment. Least 
significant of difference (LSD) method was used to test the differences 
between treatment means at 5 % level of probability as described by 
Snedecor and Cochran (1980). 

 
RESULTS AND DISCUSSION 

 
Effect of sowing dates: 

Sowing dates caused significant effects on wheat growth, yields and 
its components in both seasons as shown from data presented in Tables 2 
and 3. Early sowing date (10

th
 November) markedly resulted in the highest 

values of flag leaf area, plant height, number of spikes/m
2
, spike length, 

number of grains/spike, grains weight/spike, 1000-grain weight, grain and 
straw yields/fed as compared with other studied sowing dates in both 
seasons. The intermediate sowing date (25

th
 November) was ranked 

secondly after early date without significant differences between them as to 
its effect on plant height, number of spikes/m

2 
in both seasons, number of 

grains/spike and 1000-grain weight in the first season. Late sowing date (10
th
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December) showed the lowest values of wheat growth, yields and its 
components in both seasons. 
 
Table 2: Flag leaf area, plant height and number of spikes/m

2
, spike 

length and number of grains/spike as affected by sowing 
dates and seed treatments of some wheat cultivars as well as 
their interactions during 2011/2012 and 2012/2013 seasons. 

Characters 
Seasons 

Treatments 

Flag leaf area 
(cm

2
) 

Plant height 
(cm) 

Number of 
spikes/m

2
 

Spike length 
(cm) 

Number of 
grains/spike 

2011 
/2012 

2012 
/2013 

2011 
/2012 

2012 
/2013 

2011 
/2012 

2012 
/2013 

2011 
/2012 

2012 
/2013 

2011 
/2012 

2012 
/2013 

A- Sowing dates: 

10
th
 November 31.93 31.80 99.90 99.50 399.9 411.4 11.54 11.85 53.02 53.82 

25
th 

November 31.28 30.92 99.31 98.79 391.6 402.2 11.02 11.39 52.31 51.83 

10
th
 December 29.65 29.43 97.66 96.83 363.7 376.0 10.29 10.54 49.00 48.86 

F. test * * * * * * * * * * 

LSD at 5 % 0.57 0.32 1.41 1.04 8.0 5.1 0.23 0.16 0.97 0.70 

B- Cultivars: 

Sakha 93 29.88 29.90 101.18 99.59 363.4 389.1 9.30 9.40 48.31 48.25 

Sakha 94 29.82 29.55 104.92 103.68 401.8 411.1 10.69 11.28 52.37 52.28 

Gemmiza 10 33.15 32.69 90.78 91.86 390.0 389.5 12.86 13.09 53.64 53.98 

F. test * * * * * * * * * * 

LSD at 5 % 0.61 0.48 1.46 1.17 9.7 7.7 0.28 0.17 1.09 0.75 

C- Seed treatments: 

Without  28.48 27.81 95.48 94.49 334.9 359.9 9.83 10.24 43.45 43.75 

Fungicide  30.84 30.68 97.86 97.40 378.9 378.7 10.69 10.89 47.90 47.96 

Microelements 33.54 33.65 103.54 103.24 441.5 451.1 12.33 12.65 62.97 62.79 

F. test * * * * * * * * * * 

LSD at 5 % 0.55 0.43 1.30 0.95 7.4 7.1 0.21 0.16 1.04 0.69 

D- Interactions: 

A × B * * NS NS * * NS * NS NS 

A × C NS * NS NS NS NS NS NS NS * 

B × C * * * * * * * * * * 

A × B × C NS NS NS NS * * NS NS NS * 

 
There were significant differences among the three sowing dates on 

wheat quality in both seasons (Table 4). Early sowing date (10
th
 November) 

produced the highest values of shoot and root length and seedlings dry 
weight in both seasons. Whereas, intermediate sowing date (25

th
 November) 

resulted in the highest values of germination percentage and speed of 
germination in both seasons. While, delay sowing wheat up to 10

th
 December 

(late sowing date) resulted in the highest values of protein percentage in both 
growing seasons.    

The desirable effect of sowing wheat on 10
th
 November might be 

ascribed to the seasonable environmental conditions during this period such 
as temperature, relative humidity, day length and light intensity which allow to 
rapid germination, establishment, vegetative growth, development and 
ripening consequently increasing growth, yield components as well as grain 
yield per unit area. Confirming these findings, Jalota et al. (2010), Seleiman 
et al. (2011), Haroun, Samia et al. (2012) and Lak et al. (2013). 
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Table 3:Grains weight/spike, 1000-grain weight, grain and straw 
yields/fed and protein percentage in grains as affected by 
sowing dates and seed treatments of some wheat cultivars as 
well as their interactions during 2011/2012 and 2012/2013 
seasons. 

Characters 
Seasons 

Treatments 

Grains 
weight/spike 

(g) 

1000-grain 
weight (g) 

Grain yield 
(ardab/fed) 

Straw yield 
(heml/fed) 

Protein (%) 

2011 
/2012 

2012 
/2013 

2011 
/2012 

2012 
/2013 

2011 
/2012 

2012 
/2013 

2011 
/2012 

2012 
/2013 

2011 
/2012 

2012 
/2013 

A- Sowing dates: 

10
th
 November 3.36 3.50 40.92 41.41 17.41 18.00 7.79 8.13 11.82 11.52 

25
th 

November 3.21 3.34 40.55 40.88 16.40 17.45 7.19 7.52 12.79 12.53 

10
th
 December 2.95 3.07 38.43 39.78 14.76 15.83 6.42 6.62 13.33 13.62 

F. test * * * * * * * * * * 

LSD at 5 % 0.12 0.09 0.53 0.40 0.26 0.17 0.17 0.11 0.08 0.14 

B- Cultivars: 

Sakha 93 2.85 3.08 39.08 39.99 15.77 16.63 7.34 7.75 12.69 12.75 

Sakha 94 3.24 3.40 39.75 40.90 15.92 16.97 7.49 7.87 12.63 12.72 

Gemmiza 10 3.44 3.43 41.06 41.17 16.88 17.68 6.57 6.65 12.62 12.20 

F. test * * * * * * * * NS * 

LSD at 5 % 0.10 0.07 0.37 0.26 0.35 0.30 0.20 0.16 - 0.25 

C- Seed treatments: 

Without  2.46 2.68 37.59 37.91 13.26 14.71 6.12 6.32 10.61 11.36 

Fungicide  2.99 3.11 40.35 41.17 16.75 17.57 7.21 7.39 12.78 12.37 

Microelements 4.07 4.12 41.96 42.98 18.56 19.00 8.08 8.56 14.55 13.93 

F. test * * * * * * * * * * 

LSD at 5 % 0.09 0.06 0.38 0.37 0.29 0.23 0.22 0.22 0.23 0.25 

D- Interactions: 

A × B NS * * NS NS NS NS NS NS * 

A × C NS NS * NS * * NS NS * NS 

B × C * * * * * * * * * * 

A × B × C NS * * NS * * NS NS * NS 

 
Cultivars performance:  

Significant differences among the three studied wheat cultivars i.e. 
Sakha 93, Sakha 94 and Gemmiza 10 were detected in flag leaf area, plant 
height, number of spikes/m

2
, spike length, number of grains/spike, grains 

weight/spike, 1000-grain weight, grain and straw yields/fed in both seasons 
(Tables 2 and 3). Gemmiza 10 cultivar surpassed other studied cultivars 
(Sakha 93 and Sakha 94) in flag leaf area, spike length, number of 
grains/spike, grains weight/spike, 1000-grain weight, grain yield/fed, which 
recorded the highest values of these characters in the two growing seasons. 
While, Sakha 94 cultivar recorded the highest values of plant height, number 
of spikes/m

2
 and straw yield/fed in the first and second seasons of this study.   

The results exhibit significant differences among three wheat studied 
cultivars in seed quality characters i.e. protein percentage as well as 
germination percentages, speed of germination, shoot root lengths and 
seedling dry weight in both seasons, except protein content in grains in the 
first season only (Table 4). Gemmiza 10 cultivar surpassed other cultivars 
and produced the highest values of speed of germination, and seedlings dry 
weight in both seasons. While, Sakha 94 cultivar resulted in the highest 
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values of shoot and root lengths in both seasons. However, Sakha 93 cultivar 
recorded the highest values of protein percentage in grains and germination 
percentage in the two growing seasons.   

These findings might be attributed to the differences in their genetical 
constitution and genetic factors makeup. These results are in agreement with 
those detected by Harb et al. (2012), Haroun, Samia et al. (2012), Atia and 
Ragab (2013) and Lak et al. (2013). 
 
Table 4: Germination percentage, speed of germination, shoot and root 

lengths and seedlings dry weight as affected by sowing dates 
and seed treatments of some wheat cultivars as well as their 
interactions during 2011/2012 and 2012/2013 seasons. 

Characters 
Seasons 

Treatments 

Germination 
(%) 

Speed of 
germination 

Shoot length 
(cm) 

Root length 
(cm) 

Seedlings dry 
weight (g) 

2011 
/2012 

2012 
/2013 

2011 
/2012 

2012 
/2013 

2011 
/2012 

2012 
/2013 

2011 
/2012 

2012 
/2013 

2011 
/2012 

2012 
/2013 

A- Sowing dates: 

10
th
 November 93.3 94.2 0.538 0.544 9.62 11.14 8.85 10.26 0.198 0.199 

25
th 

November 94.3 94.7 0.545 0.545 9.59 10.35 8.56 9.59 0.197 0.197 

10
th
 December 93.0 93.3 0.535 0.523 8.63 8.97 7.80 8.31 0.195 0.194 

F. test * * * * * * * * * * 

LSD at 5 % 1.0 1.0 0.006 0.007 0.47 0.30 0.35 0.26 0.002 0.003 

B- Cultivars: 

Sakha 93 94.0 94.4 0.538 0.536 8.67 9.11 7.75 8.58 0.184 0.184 

Sakha 94 92.9 93.5 0.533 0.526 9.64 10.84 8.79 9.88 0.184 0.185 

Gemmiza 10 93.7 94.3 0.547 0.550 9.53 10.51 8.67 9.69 0.222 0.221 

F. test * * * * * * * * * * 

LSD at 5 % 0.8 0.7 0.009 0.011 0.36 0.27 0.22 0.21 0.003 0.004 

C- Seed treatments: 

Without  91.0 92.3 0.519 0.509 7.59 8.84 7.58 8.14 0.194 0.194 

Fungicide  93.5 93.7 0.532 0.545 8.83 9.94 8.24 9.30 0.196 0.196 

Microelements 96.1 96.2 0.568 0.558 11.42 11.68 9.39 10.71 0.202 0.200 

F. test * * * * * * * * * * 

LSD at 5 % 1.4 1.3 0.018 0.013 0.30 0.27 0.28 0.24 0.004 0.004 

D- Interactions: 

A × B NS NS NS NS * NS NS * NS NS 

A × C NS NS NS NS NS NS NS NS NS NS 

B × C NS NS NS NS * NS * * * NS 

A × B × C NS NS NS NS NS NS NS NS NS NS 

 
Effect of seed treatments:  

The obtained results clarified that seed treatments i.e. treated seeds 
before sowing with the mixture of micronutrients (Fe + Zn) and fungicide 
"Vetavax" as compared with treatment (without seeds treatment) had 
significant effects on flag leaf area, plant height, number of spikes/m

2
, spike 

length, number of grains/spike, grains weight/spike, 1000-grain weight, grain 
and straw yields/fed in both seasons (Tables 2 and 3). Soaking wheat seeds 
before sowing in the mixture of iron (Fe) and zinc (Zn) at the rate of 500 ppm 
of each for 10 hours surpassed other studied seed treatments and resulted in 
the highest means of all studied characters in the first and second seasons. 
Treated wheat seeds with fungicide "Vetavax" at the rate of 3 g/1 kg seeds 
for 2 minutes followed by aforementioned treatment in both seasons. On the 
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contrary, the lowest means of all studied characters were produced from 
control treatment (without seed treatment) in the two growing seasons.    

The effect of seed treatment on grain and seed quality characters i.e. 
protein percentage as well as germination percentages, speed of 
germination, shoot root lengths and seedling dry weight was significant in 
both seasons (Table 4). The maximum values of all studied characters were 
resulted from soaking wheat seeds before sowing in the mixture of iron (Fe) 
and zinc (Zn) at the rate of 500 ppm of each for 10 hours in the first and 
second seasons. However, treated wheat seeds with fungicide "Vetavax" at 
the rate of 3 g/1 kg seeds for 2 minutes ranked after former treatment 
concerning these characters in both seasons. On the other direction, the 
lowest of these characters were obtained from control treatment (without 
seed treatment) in both seasons.                     

These results can be ascribed to the role of Vetavax in prevent fungal 
growth and maintain germination, as well as the role of  zinc as an enzymatic 
activator responsible for growth of the plant, therefore improvement early 
growth, more dry matter accumulation and stimulation the building of 
metabolic products, consequently enhancement yield components (number of 
spikes/m

2
, spike length, number of grains/spike, grains weight/spike and 

1000-grrain weight) and thus increasing grain yield per feddan. These 
findings are supported by Samobor et al. (2010), Šantavec and Kocjan Ačko 
(2011), Farooq et al. (2012), Kumar and Singh (2012) and Rufino et al. 
(2013). 
Effect of interactions:  

Regarding the effect of interactions, there are many significant effect 
of the interactions among studied factors on studied characters. We reported 
enough the significant interactions on grain yield only. All interactions among 
sowing dates, cultivars and seed treatments had a significant effect on grain 
yield/fed, except the interaction between sowing dates and cultivars in either 
growing seasons (Table 3). 

The interaction between sowing dates of wheat and seed treatments 
had a significant effect on grain yield/fed in both seasons. Data presented in 
Table 5 show that, the highest values of grain yield/fed (19.46 and 19.71 
ardab/fed) were obtained when sowing wheat on early date (10

th
 November) 

and treated seeds before sowing immediately with mixture of micronutrients 
(Fe + Zn) in the first and second seasons, respectively. Sowing wheat on 25

th
 

November and treated seeds with mixture of micronutrients came in the 
second rank in both seasons. On the other hand, the lowest values of grain 
yield/fed were resulted from delay sowing up to 10

th
 December without 

treated seeds before sowing with any treatment, which were 11.99 and 13.52 
ardab/fed in the first and second seasons, respectively.  

Grain yield/fed was significantly affected by the interaction between 
wheat cultivars and seed treatments in both seasons. From data listed in 
Table 6 indicates that the highest values of grain yield/fed (18.91 and 19.41 
ardab/fed) were obtained as a result of treated seeds of Gemmiza 10 cultivar 
before sowing immediately with mixture of micronutrients (Fe + Zn) in the first 
and second seasons, respectively. This treatment followed by treated seeds 
of Sakha 94 cultivar with mixture of micronutrients without significant 
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differences in both seasons. On the other hand, the lowest values of grain 
yield/fed were resulted from sowing Sakha 93 cultivar without seed treatment 
(control), which were 12.70 and 13.92 ardab/fed in the first and second 
seasons, respectively. 
 
Table 5: Grain yield (ardab/fed) as affected by the interaction between 

sowing dates of wheat and seed treatments during 2011/2012 
and 2012/2013 seasons. 

Sowing dates 
Seed treatments 

Without Fungicide Microelements 

2011/2012 season 

10
th
 November 14.47 18.29 19.46 

25
th 

November 13.32 17.16 18.74 

10
th
 December 11.99 14.79 17.48 

F. test * 

LSD at 5 % 0.50 

2012/2013 season 

10
th
 November 15.57 18.73 19.71 

25
th 

November 15.05 18.09 19.22 

10
th
 December 13.52 15.91 18.06 

F. test * 

LSD at 5 % 0.40 

 
Table 6: Grain yield (ardab/fed) as affected by the interaction between 

wheat cultivars and seed treatments during 2011/2012 and 
2012/2013 seasons. 

Wheat cultivars 
Seed treatments 

Without Fungicide Microelements 

2011/2012 season 

Sakha 93 12.70 16.10 18.18 

Sakha 94 13.03 16.45 18.60 

Gemmiza 10 14.05 17.69 18.91 

F. test * 

LSD at 5 % 0.51 

2012/2013 season 

Sakha 93 13.92 16.93 18.39 

Sakha 94 14.58 17.79 19.19 

Gemmiza 10 15.64 18.00 19.41 

F. test * 

LSD at 5 % 0.41 

 
The interaction among sowing dates, cultivars and seed treatments 

excreted significant effect on grain yield/fed in both seasons. The highest 
values of grain yield/fed (19.87 and 20.20 ardab/fed) were obtained from 
sowing Gemmiza 10 cultivar on 10

th
 November and treated its seeds before 

sowing immediately with mixture of micronutrients (Fe + Zn) in the first and 
second seasons, respectively (Table 7). This interaction treatment followed 
by sowing Sakha 94 cultivar on 10

th
 November and treated seeds its seeds 

with mixture of micronutrients without significant differences among them in 
both seasons. On the other hand, the lowest values of grain yield/fed were 
resulted from sowing Sakha 93 cultivar on 10

th
 December without seed 
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treatment, which were 11.34 and 12.95 ardab/fed in the first and second 
seasons, respectively.  
 
Table 7: Grain yield (ardab/fed) as affected by the interaction among 

sowing dates, wheat cultivars and seed treatments during 
2011/2012 and 2012/2013 seasons. 

 
Sowing dates          cultivars 

Seed treatments 

Without Fungicide Microelements 

2011/2012 season 

10
th
 November 

Sakha 93 13.97 18.08 19.12 

Sakha 94 14.02 18.15 19.38 

Gemmiza 10 15.42 18.63 19.87 

25
th 

November 

Sakha 93 12.74 16.58 18.21 

Sakha 94 13.10 16.86 18.95 

Gemmiza 10 14.11 18.02 19.07 

10
th
 December 

Sakha 93 11.34 13.63 16.94 

Sakha 94 12.01 14.34 17.72 

Gemmiza 10 12.63 16.41 17.79 

F. test * 

LSD at 5 % 0.88 

2012/2013 season 

10
th
 November 

Sakha 93 14.62 18.27 18.98 

Sakha 94 15.47 18.93 19.95 

Gemmiza 10 16.63 18.98 20.20 

25
th 

November 

Sakha 93 14.20 17.84 18.72 

Sakha 94 14.80 17.98 19.44 

Gemmiza 10 16.16 18.45 19.49 

10
th
 December 

Sakha 93 12.95 14.68 17.46 

Sakha 94 13.48 16.00 18.18 

Gemmiza 10 14.12 17.05 18.53 

F. test * 

LSD at 5 % 0.71 
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تقاوى بعض  صصضنا  صفات تأثير مواعيد الزراعة ومعاملات التقاوى على إنتاجية و
 القمح 

، محمضود إبضرامي   *، صضالح السضيد سضعد  *، سضعد صحمضد المرسضى *محسن عبد العزيز بضدوى
 ** وعادل السعيد مصطفى شلبى** العميرى

 جامعة المنصورة. -كلية الزراعة -قس  المحاصيل   *
 مركز البحوث الزراعية. -معهد بحوث المحاصيل الحقلية  –قس  بحوث تكنولوجيا البذور   **

 

ا تطتت   3123/3124   3122/3123أجريتتت رجرارتتقل تانيرتتقل ستت      تت   
 ركز الات ث الزراعي  لدرا ت   -لات ث الزراعي  ارقج العز ) تقفظ  الدقهني ( الرجقرب  ا

رتتيرير   اعيتتد الزراعتت    عق نتت  الراتتق ا قاتت  الزراعتت  اتتقل طهرات ال طريتت    سنتت ط  تتل 
ن تا    العنقصر الصتررا )تديتد ز زنتع( عنت  صت قت الن ت    تصت   الاتن ر   ك نقرت  

 36ن ف ار ،   21الا ح. أجرا ك   يعقد زراع  )  ص قت الراق ا لاعض أصنقفالار ريل 
دي  ار( ف  رجرا    ران .  ف  ك   يعقد زراع  أرات  رصت يا الاطت  ال ن تا   21ن ف ار   

، 34 رة  اتدة ف  أرا   كررات. تيث إ ر نت الاط  الرئي ي  عنت  أصتنقف الا تح ) تسق 
)اتد ل ،  عق نت   ت الراتق ا(. اين ق إترت ت الاطت  ال تاي  عنت   عتق  21 ج يزة  35 سق 

. أجريتت الراق ا اقل طهر ال طترا فيرقفتقكو  نات  الراتق ا فت   سنت ط  تل الزنتع  التديتد(
الرجقرب ال ع ني  ا تدة ات ث ركن ل جيق الان ر اقل نص رة ، ق ا ات ث ركن ل جيتق الاتن ر 

لنتات ب الراتق ا صت قت ،  عهد ات ث ال تقصي  التاني  ،  ركز الات ث الزراعيت  لراتدير 
 النقرج   ل الرجرا  التاني .

ر ير النرقئج ال رتص  عنيهق أل أعن  الايا لصت قت الن ت   ال تصت     ك نقرت    
ط   الري    الجنير  ال زل الجقف لناقدرات را التصت   عنيهتق عنتد الزراعت  فت  ال يعتقد 

ر( فاتد  تجنت أعنت  الاتيا نت ف ا 36ن ف ار(. أ ق الزراع  ف  ال يعقد ال ر  ط ) 21ال اكر )
لص قت الن تا  ال ئ يت  لبناتقت   ترع  اتناتقت. فت  تتيل أل الزراعت  فت  ال يعتقد ال رتيسر 

 دي  ار( فاد أعطت أعن  ن ا   ئ ي  لنار ريل ف  التا ب.  21)
ا ك  كايتر عنت  كت  الصتن يل رتتت الدرا ت  ) تسق  21ر  ق صنف الا ح ج يزة 

اتتيا لصتت قت   تتقت   رقتت  العنتتا ، طتت   ال تتنان  ، عتتدد ( تيتتث  تتج  أعنتت  ال35  تتسق  34
تا  ،  تصت   التات ب لن تدال   ترع   2111تا ب ال نان  ،  زل تا ب ال نان  ،  زل 

فاد  ج  أفض  الايا لص قت ارر قع  35اتناقت   ال زل الجقف لناقدرات. أ ق الصنف  سق 
 ت   الجتنير. أ تق الصتنف  تسق    تص   الاش لن دال  ط   الري 3الناقت ، عدد ال نقا /ا

 فاد  ج  أفض  الايا لص قت الن ا  ال ئ ي  لنار ريل في التا ب. 34
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أظهتترت النرتتقئج ال رتصتت  عنيهتتق أل  عق نتت  راتتق ا الا تتح قاتت  الزراعتت  ا سنتت ط 
 تقعقت  21جزء ف  ال ني ل لك   نه تق ل تدة  611العنقصر الصررا )تديد  زنع( ا عد  

لراق ا الأسرا  أنرجت أعن  الايا لج ي  الص قت ال در  ت . رنت  قد ر  قت عن   عق  ت ا
جتا لكت  كجتا راتق ا ل تدة  4هنه ال عق نت   عق نت  الراتق ا اقل ايتد ال طترا فيرقفتقكو ا عتد  

دقيارقل في ك  ال    يل. عن  العكو  ل نلع، را التص   عن  أقت  الاتيا لج يت  الصت قت 
 ال در     ل  عق ن  ال اقرن .

فت  العق تر  تل نت ف ار   عق نت   21ازراع  الا ح صتنف ج يتزة  لدرا  ر ص  ا
جزء ف  ال ني ل  611الراق ا قا  الزراع   سن ط العنقصر الصررا )تديد  زنع( ا عد  

    الراتق ا صتت  قعقت  نلع لنتصت   عنت  أعنت  إنرقجيت   جت دة لن 21لك   نه ق ل دة 
 رتت ظر ف  تقفظ  الدقهني .
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