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ABSTRACT 
 
Two experiments were conducted at the Experimental Farm of Agronomy 

Department, Faculty of Agriculture, Mansoura University, Egypt during 2007/2008 and 
2008/2009 seasons. The aim of the first experiment, was to study the effect of 
harvesting dates 45, 55, 65 and 75 days from 50% heading under three wheat seed 
classes (foundation, registered and certified) on yield and its components (c.v. 
Giza168). The second experiment was conducted at the laboratory of Seed 
Technology Research Unit, El-Mansoura, Dakahlia Governorate and aimed to study 
the effect of harvesting dates and wheat seed classes seed quality during different 
storage periods, i.e. (0, 3 and 6 months after harvesting).  

The results revealed that, harvesting dates had significant effects on grains 
moisture content, number of spikes/m2, spike weight, number of spikeletes/ spike, 
number of grains/spike, grains spike weight, 1000-grain weight and grain yield. 
Harvesting wheat plants after 65 day from 50% heading produced the highest means 
yield and its components traits i.e. (spikes number/m2, 1000-seed weight, grain yield) 
in both seasons. Result showed that insignificant differences among seed classes on 
growth characters, yield and its components. In general, number of spike/m2, spike 
length, number of spikeletes/spike, number of grain/spike and grain yield were 
recorded maximum value from foundation seed followed by registered and certified 
seed category.  

Increasing storage periods had significant effect on all the studied traits. While 
the prolong the storage periods from 0 to 6 months from storage lead to the decrease 
in germination percentage, speed of germination, germination energy and germination 
rate and the decrease in seedling vigor traits (seedling length and fresh and dry 
weight) and carbohydrate percentage in the both seasons. While this increase in 
storage period lead to the increase in mean germination time, protein content, insect 
infection percentage and seed dry weight loss percentage in the first and second 
seasons. Harvesting dates significantly affected on germination energy, germination 
rate, seedling fresh weight, seedling dry weight, insect infection percentage, seed dry 
weight loss, protein content and carbohydrate percentage in the first and second 
seasons. While it had different effects on speed of germination only in the first season. 

 The interaction among storage periods, harvesting date and seed classes had 
a significant effect on germination energy and seedling fresh weight in the first and 
second seasons and seedling dry weight in the first season only. 

 

INTRODUCTION 

 
Wheat (Triticum aestivum valgare L.), is considered the world  ُ  s 

leading cereal crop. In Egypt, wheat is considered the main source of human 
food crops. The over expanding of increasing population in Egypt have under 
lined the importance of increasing the productivity of wheat per unit area of 
land since the area devoted for wheat production is limited. 
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Seed production follows a generation system to ensure that all seed 
that is marketed to farmers originates from a known source (breeder seed). 
When a variety is officially released, the small amount of breeder seed 
received from the breeder (Agricultural Research Centre) is multiplied 
through a number of generations before it becomes available to the farmers 
in larger quantities as certified seed. For wheat, four generations are 
commonly used in Egypt (Breeder, Foundation, Registered and Certified) 
FAO (1975) and Van Gastel and Hopkins (1988). Selim (2004) revealed that 
the genetic purity based on number of types and seed fingerprint were 
significantly reduced from planting second generation of farmer saved seed 
compared with those from standard and certified seed. Amir Zaman et al 
(2007) reported that maximum emergence, maximum spikes/m2, grains 
spike, grain yield and thousand grain weight were recorded from pre-basic 
seed followed by basic and certified seed category. 

Harvesting dates is an important factor to increasing the total crop 
yield. Most kinds of seed reached maturity at moisture content to higher for 
mechanical harvest. The post maturation per-harvest period normally rang 
from 1 to 4 weeks. Adverse climatic conditions, especially high humidity, 
worm….etc result in rapid and severe of the seed and so on the degree of 
seed deterioration that occurs in seed period to harvest determines their 
quality at harvest and during storage Murage (1993). If the harvest started 
late the seed becomes to dry and the rate of shattering well be higher and the 
plants exposed lodging, birds, rodents and climatic while, Johnson et al. 
(1980) in USA reported that average yield losses were about 10% when 
wheat delayed at harvest by 21 days in the mid Atlanta.  Farrer et al. (2006), 
concluded that yield losses of nearly 20% were possible with only 8 days 
between harvests. The total precipitation and the prevalent temperature are 
important factors affecting quality. They also added that seed shattering 
increase as grain dries and hot dry weather facilitates these dry processes. 
Baque et al. (2007) in Bangladesh, reported that the maximum 1000-seed 
weight and seed yield was recorded under the interaction of 110, 120 and 
120 kg seeds/ha which was harvested at 40, 50 and 60 days after anthesis, 
respectively. Where as, the highest moisture content (32.53%) and maximum 
vigour index of seeds were found following 130 and 110 kg seeds ha-1 along 
with time of harvest at 30 and 50 DAA, respectively. Qun et al. (2007) 
reported that, seed vigor is a more promising seed quality character reflecting 
potential seed germination, field emergence, physiological maturity of the 
seed at harvest defined, as the time enough for seeds to reach its maximum 
dry weight and its one of the factors that influence the vigour of any seed lot. 
Sinclair and Jamieson (2008) reported that harvest dates showed significant 
effects on wheat grain yield, spikes number /m2, number of spikeletes/ spike 
and number of grains/spike. They also added that harvest date should be 
practiced early within two weeks after full maturity to give high grain yield, 
while delay after that had adverse effects on the grain yield. El-Emam et al. 
(2009) revealed that harvesting wheat after 50 days from 50% heading 
increased gradually both of grain yield/ feddan and 1000-grain weight and 
quality characters of seed, such as germination percentage and germination 
rate, plumule and radical length, seedling dry weight and carbohydrate 
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content in both seasons. However delaying harvest to 80 days from 50% 
heading decreased moisture content. Harvesting plants at 50, 60 and 80 days 
after 50% heading reduced grain yield 60.84, 16.24 and 3.91% in the first 
season and 64.17, 18.96 and 5.08% in the second season comparing with 
harvest at 70 days after 50% heading in both respective seasons. 

After harvest the germination capacity or viability of seed remains 
constant over periods of time ranging from weeks and months to years 
depending on the kind of seed stored and storage conditions. Eventually, 
however, the viability begins to fall and it can fall slowly or quickly. Good 
storage cannot improve the quality of poor seed, therefore only seed with 
high germination and high vigour should be put into storage. Mersal et al. 
(2006) revealed that prolonging storage period and high seed moisture 
content reduced germinability and seedling vigour. Meanwhile, increasing 
storage period and high seed moisture content increased mean germination 
time, insect infestation and dry weight losses of the seed. Malaker et al. 
(2008) found that moisture content infection increased and seed germination 
decreased with the increase of storage period.  Various fungal floras 
associated with wheat seeds differed in their prevalence depending on the 
length of storage period. The population of field fungi decreased while that of 
storage fungi increased with the progress of storage period. 

The present research aimed to study the performance of wheat under 
different harvesting dates and seed class on wheat growth, yield and its 
components and the effect of harvesting dates, seed class and storage 
period on wheat seed germination, seed vigour, seedling vigour traits, insect 
infestation and seed dry weight loss.   
 

MATERIALS AND METHODS 
 

The first experiment was conducted at the Experimental Farm of 
Agronomy Department, Faculty of Agriculture, Mansoura University, Egypt 
during 2007/2008 and 2008/2009 seasons. The aim was to study the effect of 
harvesting dates 45, 55, 65 and 75 days from 50% heading and three wheat 
seed classes (foundation, registered and certified) on yield and its 
components. Seed of wheat (c.v. Giza168) classes were obtained from 
Wheat Research Department, Field Crops Research Institute, ARC. A Split 
plot design with four replicates was used harvesting dates were assigned in 
main plots and the seed classes were allocated to the sub plots. The area of 
each sub plot was 10.5 m2 (3m × 3.5m).  

The preceding crop was maize in both seasons. Land preparation, crop 
management, all agronomic practices and treatments, except both studied 
factors, were as recommended for the region for the crop cultivation. The soil 
of the experimental site was clay in texture, containing organic matter of 2.9 
and 1.7 %, total N of 0.078 and 0.087 , available P of 6.0 and 9.32 ppm and 
available K of 310 and 340 ppm in the first and second season, respectively. 

The second experiment was conducted Factorial experiment wile 
C.B.D. at the laboratory of Seed Technology Research Unit, ARC, El-
Mansoura, Dakahlia Governorate. The aimed of this study was effect of 
harvesting dates, wheat seed classes and different storage periods, i.e. (0, 3 
and 6 months after harvesting) on seed quality traits. 
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Studied traits: 
At harvest plants of center area of 1 m2 of each sub plot were harvest 

and the data are recorded: 
1- Seed moisture content (%): ten spikes of the main stems were taken 

from each plot and handy thrashed and after that seed moisture 
content was determined according to ISTA, (1985a).  The moisture 
content (M) is calculated to one decimal place using the formula:  

100
seed of weight initial

 weightof Loss
 content   Moisture 

 
2- Number of spikes/m2. 3- Number of spikelets/spike. 4- spike weight.  
5- Number of grains/ spike. 6- Grains spike weight (g). 7- 1000-grain 
weight (g). 8- Grain yield (ardab/fed.)  
9. Germination percentages: It measured according to the method outlined 

in the rules seed testing (ISTA, 1999) and defined as the total number 
of normal seedling after 8 days. 

10. Speed of germination: number of normal seedling at the first count 
(fourth day from sowing). 

11. Germination energy: Germination energy was calculated according to 
this formula, Alvarado and Bradoford (1987).    

energy n Germinatio  100  
N

N4  N3  N2  N1 
 Where, N1, N2, 

N3 and N4 = first, second, third and fourth counts, respectively. N = Number 
of germinated seed.   
12- Mean germination time: according to this formula, Alvarado and 

Bradoford (1987).    

N4)  N3  N2 (N1

T4)  (N4  T3)  (N3  T2)(N2  T1)  (N1
  n timegerminatioMean 




  

Where, N1, N2, N3 and N4 = First, second, third and fourth counts, 
respectively. T1, T2, T3 and T4 = Time of first, second, third and fourth 
counts, respectively.   
13-Germination rate: It was defined according to the procedure reported by 

Barteltt, (1937). 

m)  ............  c  b  (an 

m)  c  b  (a ..........  c)  b  (a  b) (a  a
  raten Germinatio




  

Where, (a) Number of seedlings emerged at the first count. (b) Number of 
seedlings emerged at the second count. (c) Number of seedlings 
emerged at the third count. (m) Number of seedlings emerged at the 
final count. (n) Number of counts.  

14. Plumule and radicale length: During the final count, ten normal 
seedlings from each replicate were taken randomly to measure the 
plumule and radicale length in cm. 

15. Seedling fresh and dry weights: According to Krishnasamy and Seshu 
(1990). 

16. Insect infestation percentage: According this formula, (Jood et al. 
1996).   
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100
inspected grains  totalofNumber  

damageinsect  ofNumber 
  kernels damagepercent   

17. Seed dry weight loss percentage: As follows according to (Dick 1987). 

100 
Nu)  (Nd U

Nu) (D - Nd) (U
 % loss (weight) massDry 


   

Where, Nu = number of undamaged kernels, Nd = number of damage 
kernels, U = weight of undamaged kernels and D = weight of damage 
kernels. 

18- Protein content: Estimated according to the improved Kjldahl method of 
AOAC (1999).  

19- Carbohydrate percentage: Measured according to Dubois and Gilles, 
(1956). 

Collected data were subjected to the statistical analysis as a usual technique 
of analysis of variance (ANOVA) for the Factorial Completely Randomized 
Block Design (FCRBD) as mentioned by Gomez and Gomez (1984). 

The treatment averages were compared by using the least significant 
difference (LSD) method at 5% level of probability. (Gomez and Gomez 
1984). 

 

RESULTS AND DISCUSSION 
 
The field experiments 
1- Harvesting dates effect: 

Results in Tables 1and 2 showed that harvesting dates had significant 
effects on grain moisture content, number of spikes/m2, spike weight, number 
of spikeletes/ spike, number of grains/spike, grains spike weight, 1000-grain 
weight and grain yield in both seasons. With respect to the effect of 
harvesting dates on seed moisture content during harvest, the results 
revealed that harvesting wheat seed after 45 days from 50% heading had the 
highest moisture content as compared with wheat seed which harvested after 
55, 65 and 75 days from 50% heading, while the moisture content ranged 
from (33.7 and 30.3), (20.2 and 20.9), (11.6 and 11.9) and 11.1 and 10.1) in 
the first and second seasons, respectively. Similar results were reported by 
Calderini et al., (2000), Baque et al. (2007) and El-Emam et al. (2009). Also, 
harvesting dates significantly affected on wheat seed yield and its 
components (number of spikes/m2, spike weight, number of spikeletes/ spike, 
grains spike weight, 1000-grain weight and grain yield). Harvesting wheat 
plants earliest (after 45 days from 50% heading) lead to the reductions in 
yield and its components. Characters compared with the other harvesting 
times except grains number /spike only in the first season and followed with 
the second harvesting date (55 days from 50% heading) but produce the 
highest means of grains number/spike only in the second season.  
Harvesting wheat plants after 65 days from 50% heading produced the 
highest means yield and its components traits i.e. (spikes number/m2, 1000-
seed weight and grain yield) in both seasons. Meanwhile the reduction in 
yield and its components began with the lately harvesting date (75 days from 
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50% heading) except number of spikes/m2, weight of  spike and number 
spikeletes/spike. The increase in yield at harvest date 65 days after 50% 
heading may be attributed to this harvest date correspond to full maturity 
stage while dry matter translocated and storage completed in wheat seed 
which led to enhanced 1000-grain weight resulted in raising seed yield. 
 
Table 1: Averages of grain moisture content (%), number of spikes/m2, 

spike length (cm) and  spike weight(g) of wheat as affected by 
harvesting dates and seed classes as well as their interaction 
during 2007/2008 and 2008/2009 seasons. 

Characters 
 
 Treatments 

Grain moisture 
content (%) 

Number of 
spikes/m2 

Spike length 
(cm) 

spike  weight 
(g) 

2007/08 2008/09 2007/08 2008/09 2007/08 2008/09 2007/08 2008/09 

A- Harvesting dates (days after 50% heading) 

45  33.7 30.3 384 382 11.1 10.4 3.4 3.4 

55  20.2 20.9 488 476 11.3 10.5 4.6 4.1 

65  11.6 11.9 613 588 11.5 10.7 4.7 4.2 

75  11.1 10.1 609 606 11.2 10.4 4.8 4.2 

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

LSD at 5% 2.6 4.9 119 103 - - 0.43 0.15 

B- Seed classes 

Foundation 19.5 17.9 530 531 11.3 10.6 4.3 4.0 

Registered 18.9 18.6 523 469 11.3 10.5 4.5 4.1 

Certified 19.1 18.5 518 512 11.2 10.5 4.4 4.0 

F. test NS NS NS NS NS NS NS NS 

LSD at 5% - - - - - - - - 

C-Interaction NS NS NS NS NS NS NS NS 

 
Table 2: Averages of number of spikeletes/spike, number of 

grains/spike, grains spike weight (g), 1000-grain weight (g) 
and grain yield (ardab/fed) of wheat as affected by 
harvesting dates and seed classes as well as their 
interactions during 2007/2008 and 2008/2009 seasons. 

Characters 
 
Treatments 

Number of 
spikeletes/spike 

Number of 
grains/spike 

Grains spike 
weight (g) 

1000-grain 
weight(gm) 

Grain yield 
(ardab/fed) 

2007/08 2008/09 2007/08 2008/09 2007/08 2008/09 2007/08 2008/09 2007/08 2008/09 

A- Harvesting dates (days after 50% heading) 

45 18.5 18.5 60.9 56.9 2.2 2.0 43.1 43.2 13.6 13.7 

55  19.6 19.7 57.9 57.9 2.9 2.6 44.6 44.7 20.8 17.6 

65  20.2 20.3 54.1 54.9 2.7 2.4 47.0 47.1 25.7 19.6 

75  20.5 20.5 52.4 51.7 2.5 2.2 45.8 46.0 25.5 17.8 

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

LSD at 5% 0.6 0.5 5.5 3.0 0.4 0.2 2.1 2.4 5.7 3.0 

B- Seed classes 

Foundation 20.3 20.4 56.6 55.5 2.5 2.3 45.1 45.1 22.2 17.8 

Registered 18.9 18.9 56.3 55.7 2.6 2.3 45.3 45.5 20.4 16.0 

Certified 19.9 20.0 56.1 54.8 2.6 2.3 45.0 45.1 21.6 17.8 

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

LSD at 5% 2.2 1.2 - - - - - - - - 

C- 
Interaction 

NS NS NS NS NS NS NS ** NS NS 
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These results are in agreement with those obtained by El Ganbeehy et al. 
(1993), Baque et al. (2007),  Sinclair and Jamieson (2008) and El-Emam et 
al. (2009)       
2- Seed class effect: 

Results presented in Tables 1 and 2 showed that insignificant 
differences among seed class on growth characters, yield and its 
components. In general, maximum number of spikes/m2, spike length, 
number of spikeletes/spike, number of grains/spike and grain yield were 
recorded from foundation seed followed by registered and certified seed 
category. Similar results were obtained by El Sayed (2005) and Amir Zaman 
et al. (2007). 
3-Interaction effect: 

Results presented in Tables 1 and 2 showed that insignificant effect 
on growth characters, yield and its components in the two seasons.  
 
The laboratory experiments 
1- Harvesting dates effect: 

Results presented in Tables 3, 4 and 5 showed that harvesting dates 
significantly affected on germination energy, germination rate, seedling fresh 
weight, seedling dry weight, insect infection percentage, seed dry weight 
loss, protein content and carbohydrate percentage in the first and second 
seasons. While it had different effects on speed of germination only in the 
first season. On contrast, no significant effects were observed on other traits. 
The highest mean of germination speed, germination energy, germination 
rate, seedling fresh and dry weight and carbohydrate percentage were 
obtained with 3rd harvesting date (65 day after 50% heading) in the first and 
second seasons. On contrast the lowest mean of germination speed, 
germination energy, germination rate, seedling fresh and dry weight and 
carbohydrate percentage were obtained with first harvesting date (45 day 
after 50% heading) in the first and second seasons. At the first harvesting 
date (45 day after 50% heading) insect infestation percentage was 
increased, while it decreased with increasing harvesting dates to 55, 65 and 
75 day after 50% heading in the first and second seasons. The lowest means 
of seed dry weight loss was obtained at the fourth harvesting date (75 day 
after 50% heading). While the highest mean of seed dry weight loss was 
recorded at the first harvesting date (45 day after 50% heading) in the first 
and second seasons. At the first harvesting date (45 day after 50% heading) 
protein content were (11.0 and 11.2), while it increased with increasing 
harvesting dates to 55, 65 and 75 day after 50% heading in the first and 
second seasons. Similar results were obtained by (FAO, 1983),  Mersal, 
(2005), Qun et al. (2007) and El-Emam et al. (2009).  
2- Effect of seed classes: 

Results presented in Tables 3, 4 and 5 showed that seed class had 
different effects on seedling dry weight in the second season. Foundation 
and certified seed recorded the highest mean of seedling dry weight (0.35 g). 
On contrast the lowest mean of seedlings dry weight (0.33 g) was obtained 
from registered seed.  On contrast, no significant effects were observed on al 
the studied trails in both seasons.  
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Table 3: Averages of germination percentage, speed of germination, 
germination energy, mean germination time and germination 
rate of wheat seed as affected by storage periods, 
harvesting dates and seed classes as well as their 
interactions during 2007/2008 and 2008/2009 seasons. 

 

 
3- Storage periods effect: 

Results presented in Tables 3, 4 and 5 showed that increasing storage 
periods had significant effect on all the studied traits. While the prolong 
storage periods from 0 to 6 months lead to the decrease in germination 
percentage, speed of germination, germination energy, germination rate and 
the decrease in seedling vigor traits (seedling length, fresh and dry weights), 
carbohydrate percentage in both seasons. Also this increase in storage 
periods lead to the increase in mean germination time (day) and protein 
content in the first and second seasons. Also increasing storage period from 
3 to 6 months lead to the increase in insect infection percentage and seed 
dry weight loss percentage in the first and second seasons. Similar results 
were obtained by El-Borai et al. (1993), Jood et al. (1996), Helal et al. (1997), 
Mersal (2000), Mersal, et al. (2006) and Malaker et al. (2008).  
 
 
 
 
 

Characters 
 

   
Treatments 

Germination 
percentage 

Speed of 
germination 

Germination 
energy 

Mean 
germination 
time (day) 

Germination 
rate 

2007/08 2008/09 2007/08 2008/09 2007/08 2008/09 2007/08 2008/09 2007/08 2008/09 

A. Harvesting dates (days after 50% heading) 

45  89.1 91.2 89.8 94.0 51.7 53.5 3.1 3.5 0.683 0.703 

55  90.5 92.2 91.3 93.2 69.4 71.3 3.2 3.5 0.778 0.789 

65  90.2 93.1 91.9 94.1 70.6 72.3 3.3 3.5 0.828 0.834 

75  90.7 93.6 91.4 95.8 63.8 66.6 3.2 3.5 0.751 0.761 

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

LSD at 5% - - 1.6 - 9.5 8.9 - - 0.05 0.04 

B. Seed classes 

Foundation 89.7 92.8 90.4 93.9 61.6 64.2 3.2 3.6 0.753 0.770 

Registered 89.7 92.3 91.2 94.5 67.5 69.3 3.1 3.4 0.780 0.790 

Certified 90.9 92.4 91.7 94.4 62.5 64.3 3.3 3.6 0.746 0.755 

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

LSD at 5% - - - - - - - - - - 

C. Storage periods/ months 

0 97.7 98.4 98.4 99.0 81.7 84.2 2.7 3.0 0.863 0.876 

3 90.8 92.2 91.6 93.9 60.3 62.0 3.4 3.7 0.722 0.737 

6 81.8 86.9 83.3 90.0 49.7 51.4 3.5 3.8 0.695 0.702 

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

LSD at 5% 1.6 2.8 1.1 1.9 13.9 10.9 0.2 0.4 0.04 0.04 

D. F.test Interaction 

AΧ B NS NS NS NS NS NS NS NS NS NS 

AΧ C NS NS NS NS NS NS ** ** NS NS 

BΧC NS NS NS NS NS NS NS NS NS NS 

AΧ BΧC NS NS NS NS ** ** NS NS NS NS 
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Table 4: Averages of plumule length, radicale length, seedling fresh 
weight (g), seedling dry weight (g) and insect infection 
percentage of wheat seed as affected by storage periods, 
harvesting dates and seed classes as well as their interactions 
during 2007/2008 and 2008/2009 seasons. 

Characters 
 
 
 
   Treatments 

plumule 
length 
(cm) 

Radicale 
length 
(cm) 

Seedling fresh 
weight (g) 

Seedling dry 
weight 

(g) 

Insect 
infection 

percentage 

2007/ 
08 

2008/ 
09 

2007/ 
08 

2008/ 
09 

2007/ 
08 

2008/ 
09 

2007/ 
08 

2008/ 
09 

2007/ 
08 

2008/ 
09 

A. Harvesting dates ( days after 50% heading) 

45 D.A. 50% H. 6.1 6.3 6.6 6.8 1.59 1.55 0.38 0.30 5.3 4.4 

55 D.A. 50% H. 6.5 6.7 6.8 7.0 1.66 1.87 0.43 0.35 4.6 4.1 

65 D.A. 50% H. 6.4 6.5 6.7 6.9 1.80 1.94 0.44 0.38 3.7 3.6 

75 D.A. 50% H. 6.2 6.4 6.7 6.8 1.76 1.79 0.42 0.34 3.3 3.1 

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

LSD at 5% - - - - 0.11 0.09 0.03 0.02 0.6 0.3 

B. Seed classes 

Foundation 6.2 6.5 6.7 6.9 1.73 1.81 0.43 0.35 4.1 3.8 

Registered 6.4 6.6 6.8 6.9 1.69 1.76 0.41 0.33 4.3 3.8 

Certified 6.3 6.5 6.7 6.8 1.69 1.79 0.42 0.35 4.2 3.8 

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

LSD at 5% - - - - - - - 0.01 - - 

C. Storage periods/ months 

0 6.8 6.8 6.9 7.1 2.56 2.16 0.46 0.38 0.0 0.0 

3 6.2 6.5 6.7 6.9 1.34 1.80 0.44 0.35 4.3 3.8 

6 5.9 6.2 6.5 6.6 1.22 1.39 0.36 0.30 8.3 7.6 

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

LSD at 5% 0.3 0.3 0.3 0.3 0.11 0.08 0.04 0.02 0.4 0.2 

D. F.test Interaction 

AΧ B ** * NS * NS NS * NS NS NS 

AΧC NS NS NS NS ** NS NS ** ** ** 

BΧ C NS NS NS NS * NS NS NS NS NS 

AΧ BΧC NS NS NS NS * ** * NS NS NS 

 
4- Effect of the interaction between storage periods and harvesting 

dates: 
Results presented in Table 6 showed that the interaction between 

storage periods and harvesting dates had a significant effect on mean 
germination time, insect infection percentage and seed dry weight loss in the 
first and second seasons while it had different effects on seedling fresh 
weight and seedling dry weight only in the first season. On contrast, no 
significant effects were observed on the other traits. At the first storage 
period (0 month), harvesting wheat seed after 75 days from 50% heading 
produced the faster germination time (2.3 and 2.7 days). Meanwhile at the 
second storage period obtained seed from harvesting date 65 day from 50% 
heading produce the highest seedling dray weight (0.41 gm) in the second 
season.  
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Table 5: Averages of seed dry weight loss percentage, protein content 
and carbohydrate percentage of wheat seed as affected by 
storage periods, harvesting dates and seed classes as well 
as their interactions during 2007/2008 and 2008/2009 
seasons. 

Characters 
    
   Treatments 

seed dry weight loss 
percentage 

protein content 
Carbohydrate 

percentage 
2007/08 2008/09 2007/08 2008/09 2007/08 2008/09 

A.  Harvesting dates ( days after 50% heading) 
45  2.3 1.9 11.0 11.2 63.9 64.7 
55  2.0 1.7 12.7 13.0 65.9 66.4 
65  1.6 1.4 13.1 13.3 66.1 66.5 
75  1.3 1.1 13.2 13.4 65.4 65.4 
F. test ** ** ** ** ** ** 
LSD at 5% 0.3 0.2 0.2 0.2 0.4 0.3 
B. Seed classes  
Foundation 1.9 1.5 12.5 12.7 65.3 65.8 
Registered 1.8 1.5 12.5 12.7 65.3 65.8 
Certified 1.7 1.5 12.5 12.7 65.3 65.8 
F. test NS NS NS NS NS NS 
LSD at 5% - - - - - - 
C. Storage periods/ months 
0 0.0 0.0 12.2 12.4 65.7 66.0 
3 0.9 0.6 12.5 12.8 65.2 65.7 
6 4.5 3.9 12.9 13.0 65.0 65.5 
F. test ** ** ** ** ** ** 
LSD at 5% 0.3 0.1 0.1 0.2 0.2 0.2 
D. F. test Interaction 
AΧ B NS NS NS NS NS NS 
AΧC ** ** NS NS NS NS 
BΧ C NS NS NS NS NS NS 
AΧ BΧC NS NS NS NS NS NS 

 
Table 6: Averages of mean germination time (day), seedling fresh 

weight (g), seedling dry weight (g), insect infection percentage 
and seed dry weight loss percentage of wheat seed as 
affected by the interaction between storage periods and 
harvesting dates during 2007/2008 and 2008/2009 seasons. 

Characters 
 
 
 
Treatments 

Mean 
germination 
time (day) 

Seedling 
fresh 

weight (g) 

Seedling 
dry weight 

(g) 

Insect 
infection 

percentage 

Seed dry 
weight loss 
percentage 

2007/
08 

2008/
09 

2007/
08 

2008/
09 

2007/
08 

2008/
09 

2007/
08 

2008/
09 

2007/
08 

2008/
09 

Storage period Harvesting dates 

 
0 month 

45 D.A. 50% H. 3.1 3.6 2.33 1.90 0.42 0.36 0.0 0.0 0.0 0.0 

55 D.A. 50% H. 2.8 3.1 2.43 2.28 0.46 0.39 0.0 0.0 0.0 0.0 

65 D.A. 50% H. 2.5 2.8 2.76 2.31 0.49 0.41 0.0 0.0 0.0 0.0 

75 D.A. 50% H. 2.3 2.7 2.70 2.16 0.45 0.38 0.0 0.0 0.0 0.0 

 
3 months 
 

45 D.A. 50% H. 3.0 3.3 1.29 1.50 0.40 0.29 6.0 4.6 1.5 0.8 

55 D.A. 50% H. 3.4 3.7 1.33 1.90 0.45 0.37 5.0 4.3 1.0 0.8 

65 D.A. 50% H. 3.3 3.6 1.37 1.98 0.45 0.39 3.4 3.3 0.6 0.5 

75 D.A. 50% H. 3.8 4.1 1.35 1.83 0.44 0.36 2.9 2.9 0.5 0.4 

6 months 

45 D.A. 50% H. 3.2 3.5 1.15 1.25 0.31 0.25 9.9 8.7 5.4 4.7 

55 D.A. 50% H. 3.4 3.7 1.22 1.42 0.38 0.29 8.8 8.0 4.9 4.4 

65 D.A. 50% H. 3.9 4.2 1.27 1.52 0.37 0.35 7.7 7.3 4.2 3.7 

75 D.A. 50% H. 3.5 3.8 1.23 1.37 0.36 0.29 6.9 6.3 3.5 2.8 

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

LSD at 5% 0.40 0.66 0.19 - - 0.03 1.17 0.48 0.54 0.34 
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After storage with 3 months lately harvesting date to 75 days from 50% 
heading result the lowest mean of insect infestation and seed dry weight 
loss. Finally after 6 months from storage earlier harvesting date (45 days 
from 50% heading) resulted the highest mean of insect infestation and seed 
dry weight loss in the two seasons. These results are similar with those 
reported by Mersal (2005). 
 
5- Effect of the interaction between storage periods and seed classes: 

Results presented in Table 7 showed that the interaction between 
storage periods and seed class had a significant effect on seedling fresh 
weight only in the first season. On contrast, no significant effects were 
observed on the other traits. At the first storage period (0 month), the highest 
mean of seedling fresh weight (2.68 g) was obtained from foundation seed, 
whereas, the lowest value of seedling fresh weight (1.20 g) was produced 
after 6 months from storage of the certified seed only in the first season. 
 
Table 7: Averages of seedling fresh weight (g) of wheat seed as affected 

by the interaction between storage periods and seed classes 
during 2007/2008 season. 

Characters 
   Treatments 

Seedling fresh weight (g) 

Storage periods/ seed classes Foundation Registered Certified 

0 month 2.68 2.47 2.53 

3 months 1.29 1.37 1.34 

6 months 1.21 1.24 1.20 

F. test * 

LSD at 5% 0.1 

 
Table 8: Averages of speed of germination, plumule length (cm), 

redicale length (cm), and seedling dry weight (gm) of wheat 
seed as affected by the interaction between harvesting dates 
and seed classes during 2007/2008 and 2008/2009 seasons. 

Characters 
 
Treatments 

Plumule length 
(cm) 

Redicale length 
(cm) 

Seedling dry 
weight (gm) 

2007/08 2008/09 2007/08 2008/09 2007/08 2008/09 

harvesting dates 
seed 
classes 

 

 
45 D.A. 50% H. 
 

Foundation 6.04 6.23 6.44 6.68 0.39 0.31 

Registered 6.26 6.50 6.72 7.08 0.34 0.29 

Certified 6.13 6.23 6.74 6.59 0.41 0.31 

 
55 D.A. 50% H. 
 

Foundation 5.97 6.25 6.78 7.06 0.45 0.35 

Registered 6.53 6.74 6.73 7.13 0.44 0.34 

Certified 6.94 7.13 6.78 6.73 0.41 0.37 

 
65 D.A. 50% H. 
 

Foundation 6.58 6.66 6.74 6.86 0.43 0.39 

Registered 6.42 6.63 6.78 6.84 0.45 0.37 

Certified 6.04 6.32 6.58 7.05 0.44 0.38 

75 D.A. 50% H. 

Foundation 6.29 6.67 6.67 6.80 0.44 0.36 

Registered 6.28 6.36 6.78 6.70 0.40 0.33 

Certified 6.17 6.23 6.57 6.92 0.42 0.35 

F.test ** * NS * * NS 

LSD at 5% .64 .51 - 0.38 0.04 - 
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6- Effect of the interaction between harvesting dates and seed classes: 
Results presented in Table 8 showed that the interaction between 

harvesting date and seed class had a significant effect on plumule length in 
the first and second seasons, radicale length in the second season and 
seedling dry weight in the first season. On contrast, no significant effects 
were observed on the other traits.  
 

Table 9: Averages of speed of germination, germination energy, 
seedling fresh weight and seedling dry weight (g) of wheat 
seed as affected by the interaction among storage periods, 
harvesting dates and seed classes during 2007/2008 and 
2008/2009 seasons. 

Characters 
 
Treatments 

Germination 
energy 

Seedling fresh 
weight (g) 

Seedling dry 
weight (g) 

2007/08 2008/09 2007/08 2008/09 07/2008 2008/09 

Storage 
periods 

Harvesting 
dates 

seed 
classes 

 
 

0 month 

45 D.A. 50% 
H. 

Foundation 50.0 51.8 2.32 1.76 0.42 0.36 

Registered 71.0 72.8 2.14 1.77 0.38 0.34 

Certified 84.0 85.8 2.54 2.15 0.46 0.37 

55 D.A. 50% 
H. 

Foundation 98.0 99.8 2.70 2.43 0.46 0.37 

Registered 84.0 86.3 2.28 2.22 0.48 0.36 

Certified 79.0 80.8 2.32 2.20 0.45 0.44 

65 D.A. 50% 
H. 

Foundation 97.0 98.8 2.72 2.23 0.52 0.42 

Registered 96.0 97.8 2.76 2.40 0.48 0.40 

Certified 71.5 73.3 2.81 2.30 0.48 0.41 

75 D.A. 50% 
H. 

Foundation 54.0 65.3 2.98 2.28 0.48 0.40 

Registered 99.0 100.0 2.69 2.17 0.41 0.36 

Certified 97.0 98.8 2.44 2.04 0.46 0.39 

3 months 

45 D.A. 50% 
H. 

Foundation 63.8 65.5 1.29 1.66 0.46 0.31 

Registered 45.3 47.0 1.36 1.44 0.36 0.27 

Certified 32.5 34.3 1.23 1.40 0.39 0.30 

55 D.A. 50% 
H. 

Foundation 62.8 64.5 1.29 1.88 0.44 0.37 

Registered 61.3 63.0 1.40 1.82 0.48 0.36 

Certified 65.0 66.8 1.29 2.00 0.44 0.37 

65 D.A. 50% 
H. 

Foundation 56.0 57.8 1.29 2.00 0.42 0.40 

Registered 80.0 81.8 1.38 1.91 0.48 0.37 

Certified 74.0 75.8 1.45 2.01 0.47 0.39 

75 D.A. 50% 
H. 

Foundation 56.3 58.0 1.29 1.82 0.46 0.37 

Registered 64.0 65.8 1.36 1.90 0.41 0.35 

Certified 62.8 64.5 1.39 1.78 0.45 0.36 

6 months 

45 D.A. 50% 
H. 

Foundation 37.0 38.8 1.14 1.29 0.29 0.26 

Registered 41.0 42.8 1.17 1.22 0.28 0.25 

Certified 41.0 42.8 1.15 1.23 0.38 0.25 

55 D.A. 50% 
H. 

Foundation 65.5 67.3 1.20 1.35 0.45 0.30 

Registered 56.5 58.3 1.24 1.43 0.35 0.29 

Certified 53.0 54.8 1.21 1.48 0.35 0.29 

65 D.A. 50% 
H. 

Foundation 46.0 47.8 1.26 1.59 0.36 0.35 

Registered 62.5 64.3 1.29 1.47 0.39 0.35 

Certified 52.0 53.8 1.25 1.52 0.36 0.35 

75 D.A. 50% 
H. 

Foundation 53.0 54.8 1.24 1.38 0.38 0.31 

Registered 50.0 51.8 1.26 1.38 0.38 0.28 

Certified 38.5 40.3 1.20 1.35 0.34 0.28 

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

LSD at 5% 28.4 26.6 0.2 0.3 0.07 - 
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At the first storage period (o month) harvesting the foundation seed class 
after 45 days from 50% heading produce the highest plumule length (6.04 
and 6.23 cm) and radicale length (6.68 cm) meanwhile the registered seed 
class produced the lowest weight of dry seedlings (0.34 cm). Harvesting after 
55 days from 50% heading the foundation seed class produce the highest 
dry weight of seedlings (0.45 cm), meanwhile the registered seed class 
produce the tallest redicale length (7.13 cm). On the other side the certified 
seed class produced the tallest plumule length (6.94 and 7.13 cm).    
 
7- Effect of the interaction among storage periods, harvesting date and 

seed classes: 
Results presented in Table 9 showed that the interaction between 

storage periods х harvesting dates х seed classes had a significant effect on 
germination energy and seedling fresh weight in the first and second 
seasons and seedling dry weight in the first season. On contrast, no 
significant effects were observed on the other traits. At the first storage 
period, the highest mean of germination energy (98.0 and 99.8) produced 
from foundation seed when harvested after 55 days from 50% heading 
meanwhile the highest seedlings dry weight produced from foundation seed 
class when harvested after 75 days from 50% heading in the first season 
meanwhile at the second season the highest seedlings fresh weight (2.43 
cm) produced when harvested after 55 days from 50% heading. After 6 
months from storage the lowest means of germination energy (37.0 and 
38.0) and seedling fresh weight (1.14 cm) were produced from the foundation 
seed class when harvested after 45 days from 50% heading.  
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التقأأا ور ا اد أأجرال وأأاجر التلأأا مردوأأورالا وأأ ىر  أأ ج رتقأأا ورراتتأأير درجد أأ
رالقاح

ر ر**ادسأاىردبأجرالأد امر،رإبأداي  رتت أو*،ردأاجىرا اأجرسأ ا *ا سمردبأجرالزا أاربأج و
ر**ناودرالس جردط  

ر اازةرالانو د .ر–كو ةرالادادةرر–قس رالا او ىرررر*
رادكارالب  ثرالاداد ةر–ازهجرب  ثرالا او ىرال قو ةرر–قس رب  ثرتكن ل   ارالبذ درر**

 

بمزرعة قسم المحاصيل  7002/7002و 7002/7002أقيمت تجربتان حقليتان في موسمي 
فة  تصةميم ق ةن من ةقة مةرة واحة ة فة   الأولة  تم تنفيذ التجربةة جامعة المنصورة. -كلية الزراعة -

 –مسةةجلة  –وذلةةل ل راسةةة تةةستير اسةةتا ام  رجةةات اكتةةار التقةةاوا الماتلفةةة  أسةةا   مكةةررات اربةةن
علة  نمةو مةن  ةر  السةنابل ( %40يةوم مةن  24و 54و 44و 54 معتم ة( و تستير مواعي  الحصا  
ربتان معمليتان بمعمل وح ة بحوث تكنولوجيةا البةذور وأقيمت تج 852ومحصول القمح صنف جيزة 

تصةميم الق اعةات الكاملةة الع ةوافية فةي محافظة ال قهلية  بنظام التجارب العاملية فةي  –بالمنصورة 
 –مسةةجلة  –تةةستير اسةةتا ام  رجةةات اكتةةار التقةةاوا الماتلفةةة  أسةةا  وذلةةل ل راسةةة  مكةةررات اربةةن

 وتةةستير مةةن  ةةر  السةةنابل ( %40يةةوم مةةن  24و 54و 44و 54  تةةستير مواعيةة  الحصةةا  ومعتمةة ة( 
علة  اننبةات وقةوة البةا رات وانصةابة الح ةرية والفقة  فة  (  ةهور 5و  3فترات التازين  صةفر  

 الوزن.
ر-وو:   اكمرتول صرأي رالنتائجرت اارر
لر وبةة أوضحت ال راسة وجو  فروق معنوية بين مواعي  الحصا  الماتلفة ف  صفات محتةوا ا -8

سةنابل  عة   الحبةوب بكةل سةنبلة  وزن حبةوب  4بالحبوب  عة   السةنابل بةالمتر المربةن  وزن 
يةوم  54أ ا حصا  القمح بعة   حبة ومحصول الحبوب ف  كلا الموسمين.8000السنبلة  وزن 



Badawi, M. A. et al. 

 11390 

صفات المحصةول ومكوناتة  لال  الحصول عل  أعل  المتوس ات   ر  السنابل من %40من 
  .حبة ومحصول الحبوب ف  كلا الموسمين 8000  وزن 7ممتل ع   السنابل/

فةةروق معنويةةة بةةين  رجةةات اكتةةار التقةةاوا علةة  كةةل الصةةفات  أ ةةارت النتةةافى الةة  عةة م وجةةو  -7
الصفات يليهةا  معظمأع ت تقاوا الأسا  أعل  النتافى ف   الم روسة وذلل ف  كلا الموسمين.

 وا المسجلة والمعتم ة.االتق
وق معنوية للتفاعل بين مواعي  الحصا  و رجات اكتار التقاوا عل  كل الصفات لم يكن هنال فر -3

 الم روسة ف  كلا الموسمين.
 الصةفات الم روسةة. جميةن أظهرت النتافى أن زيا ة فترات التاةزين كةان لهةا تةستير معنةوا علة  -5

ة اننبةات  ات  سةرعة اننبةات  قةوبةننافة  نسةبة  انافةا  فلق  أ ا زيا ة فترات التازين الة 
  الةوزن الر ةب و الةوزن الجةاف للبةا رات سةم   ةول الجذيرسةم مع ل اننبات   ةول الري ةة

  .ومحتوا الكربوهي رات بالبذور
أوضةحت ال راسةةة أن هنةال ااتلافةةات معنويةة بةةين مواعية  الحصةةا  الم روسةة فةة  تستيرهةا علةة   -4

والفقةة  فةة  الةةوزن ومحتةةوا  وكةةذلل معةة ل انصةةابة الح ةةرية  البةةا راتصةةفات اننبةةات وقةةوة 
  فق . البذور من البروتين الكربوهي رات ف  كلا الموسمين وسرعة اننبات ف  الموسم الأول

أوضحت ال راسة أن هنال ااتلافات معنوية بةين  رجةات اكتةار تقةاوا القمةح فة  الةوزن الجةاف  -5
النتةافى بينمةا سةجلت للبا رات ف  الموسم التةان  فقة  وسةجلت تقةاوا الأسةا  والمعتمة ة أعلة  

علة  بةاق  الصةفات  لة رجات التقةاوا التقاوا المسجلة أقل النتةافى ولةم يوجة  أا تةستير معنةوا
 الم روسة.

أظهرت النتافى وجو  فروق معنوية للتفاعل بين فترات التازين ومواعي  الحصا  و رجات اكتار  -2
سةمين والةوزن الجةاف للبةا رات التقاوا ف  قوة اننبات والوزن الر ب للبةا رات فة  كةلا المو

 . فق  ف  الموسم الأول
 ا ةراف  رجات انكتار  المسجلة أو المعتم ة( والمنتجةة تحةت توص  هذه ال راسة بزراعة تقاوا* 

 %40 يةوم مةن  ةر  54( بعة  852برنامى انتاج التقاوا وأن يتم حصا  تقاوا القمح صنف  جيزة 
وب وجةو ة تقةاوا  مةن امكانيةة تاةزين هةذه البةذور السةنابل للحصةول علة  أعلة  محصةول للحبة من

 \للموسم القا م والحصول عل  جو ة تقاوا عالية وذلل تحت ظروف محافظة ال قهلية. 
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