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ABSTRACT 
This investigation was made to evaluate three bread wheat hybrids and their 

six populations generated from each of them under normal and late sowing dates. The 
three hybrids were obtained where hybrid 1 was a result of crossing (Late × Late) 
cultivars; hybrid 2 was a result of crossing (Early × Early) cultivars and hybrid 3 was a 

result of crossing (Late × Early) ones. The early parental in breed lines included: 
Line1, Line2 and Line3 while, the late parental ones included: Misr2 and Gemmeiza9.  
The two sowing dates were: normal sowing on 29 November 2011 and the late 
sowing on 29 December 2011. Therefore, the total genetic materials were obtained 
from the three hybrids included 18 genotypes which were evaluated at Sakha 
Agricultural Research Station Farm, Wheat Section, Egypt. 
Earliness traits showed that late sowing date required fewer days than normal sowing 
date for days to heading; days to maturity and grain filling period.  This trend was 

present for all populations of the three hybrids. It appeared that late sowing shorten 
the life span of plants. Yield component characters which included: plant height; 100- 

kernel weight and grain yield/ plant showed the advantage of hybrid 1 for plant height 
and grain yield/plant than the other two hybrids. These two characters showed a 
modest amounts of heterosis for the three hybrids. 
Nature of gene action which estimated from the six populations and evaluated using 
the scaling test analysis  proposed by Mather and Jinks (1971). The results indicated 
the importance of additive genetic variance than dominance genetic variance one for 
most studied traits. These results were also supported by the results obtained from 
the scaling test analysis as the quantities A,B and C indicated the adequacy of the 
additive dominance model. 
Keywords: Heterosis; Wheat; Scaling Test and Earliness. 
 

INTRODUCTION 
 

Wheat(Triticum aestivum L.) is considered the most important serial 
crop not only in Egypt but also all over countries of the world. Therefore, plant 
breeders continue to execute breeding programs to improve the economical 
traits of wheat. For this purpose, there are two approaches which including 
either the production of  wheat hybrids or selecting high yielding varieties. 
The most important desired and characters  of wheat are: earliness and yield 
specially plant height for straw and grain yield for making bread. 

Earliness traits were studied by many authors using several hybrids 
were obtained from different parental varieties. El-Hag (2006) studied three 
hybrids with respect to number of days to heading and to maturity. The 
results revealed that these hybrids were variable for the two studied traits. At 
the same time, all the six populations of each hybrid were also variable in 
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their performances. Menshawy (2007) studied 15 different wheat genotypes 
under normal and late sowing dates. The results showed that the late sowing 
date reduced number of days for all earliness studied traits. The same result 
was obtained by Munir et. al., (2007) who reported the presence of significant 
differences among the six populations for days to heading and to maturity. 
The same trend was found by Abd El-Rahman (2008) who indicated that the 
six populations of each hybrid varied for days to heading; days to maturity 
and grain filling period. Those authors reported that all traits were affected by 
additive; dominance or epistasis genetic variances.  

According to the scaling test analysis proposed by Mather and Jinks 
(1971) the results suggested the importance of additive and dominance 
genetic variances. However, some traits were controlled by epistatic effects. 
With respect to yield and its component characters Abd-el-Nour and Moshref 
(2006) obtained negative heterosis effects for yield component characters 
indicating the absence of heterosis. On the other hand, Abd-el-Nour (2006) 
found significant positive heterosis for plant height and grain yield/plant for 
some hybrids. Similarly, Moshref (2006) also obtained significant positive 
heterosis for yield characters. Ahmadi et al., (2007) using scaling test 
analysis and the results indicated the importance and significance of additive, 
and dominance genetic variances. The additive variance appeared to be  the 
most important component . In general , the result indicated the adequacy of 
additive, dominance model. 

In general, most of authors obtained variable estimates of heritability 
in narrow and broad senses although their values were close to each others 
because of the smaller values obtained for the dominance. In this respect, 
Aboshosha and Hammad (2009) indicated that the calculated quantities A, B 
and C of the scaling test revealed the importance of  additive effect which 
was larger and greater than dominance effect for 100-kernel weight; grain 
yield/plant and plant height. Therefore, the objective of this study was 
directed to investigate the effect of normal and late sowing dates, on the 
performances of three hybrids resulted from crossing different cultivars and 
lines with respect to their earliness characteristics.             
      

MATERIALS AND METHODS 
 

In this study, five lines and cultivars were used to produce three 
different hybrids. The first hybrid was produced by crossing the late cultivars 
(Misr2) by the late one (Gemmeiza9), the second hybrid was produced by 
crossing the early line (Line1) by the early line (Line2) , while the third one 
was produce by crossing the late cultivar (Gemmeiza9) and the early line 
(Line3). 

From each hybrid, six populations were obtained which included: the 
two parents P1;P2; the F1hybrid; the F2 generation and finally the two back 
crosses for the two parents BC1 and for the second BC2. These six 
populations were planted in two sowing dates. The normal sowing date on 29 
of November  and the late sowing date on 29 December. Thus, the 
differences between the two sowing dates was 30 days.  
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All populations of the three hybrids combinations were evaluated in a 
Randomized Complete Blocks Design (RCBD) with three replications, where 
each block contained the 18 genotypes. The Date were collected for the 
following earliness traits; days to heading; days to maturity and grain filling 
period. The studied yield and yield component characters included: plant 
height, 100- kernel weight and grain yield per plant. 

The means and the variances of each genotypes were obtained at 
both sowing dates of the three hybrids. In addition, the analysis of variance 
for each hybrid was made to test the significance of the differences among 
the six populations of each hybrid and to obtained the estimates of heterosis 
and the inbreeding depression (ID%). Heterosis was estimated for each 
hybrid at both sowing dates from the mid-parent (HMP%)and from the better 
parent (HBP%). Inbreeding depression (ID%) was also obtained for each 
hybrid. 

The six populations of each hybrid were set up in a scaling test 
analysis according to Mather and Jinks (1971) to test for the adequacy of 
additive - dominance model. Scaling test make it possible to obtain estimates 
for epistatic effects in addition to additive and dominance effects. 
Scaling test: 
   Mather and Jinks (1971) suggested three quantities A, B, and C. The 
values of A, B and C should be equal to zero within the limit of their standard 
error. The significance of any one of these scales is taken to indicate the 
presence of non-allelic interaction.  
Heterosis:  

Heterosis was expressed as the deviation of the F1 generation from 
the means of the mid-parent or the better parent values, as follows: 
 
Heterosis over mid-parent  (HMP%) = (F1-MP) /MP × 100         
Heterosis over the better-parent  (HBP%)= (F1 – BP)/BP × 100 
        To test the significance of the above estimates of heterosis, the 
differences were tested against the L.S.D. values at 0.05 and 0.01 levels of 
significance as follows : 
L.S.D. 0.05= t (error d.f.,0.05)× Sd 
L.S.D. 0.01= t (error d.f.,0.01)× Sd 
and  
Sd=√ 2EMS/r          for F1 us BP 
Sd=√ 3EMS/2r        for F1 us MP 
Inbreeding depression (I. D %): 

Inbreeding depression could be estimated from the following 
equation: 
(I.D. %) = (F1-F2 / F1) × 100 
 
          To test the significance of inbreeding depression, the differences 
between the F1 and F2 was obtained and tested against the L.S.D. values.  
Heritability:  

Heritability was computed in both broad (h
2
b.s%) and narrow (h

2
n.s%) 

senses from the following quantities: 
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 المعادله من الاصل
 
 
 
 
 
 
 
 
Expected gain from selection (Δg):  
It was computed according to Johnson et al. (1955) as follows: 
(Δg) = K × (σ

2
F2)

 1/2 
 × h

2
n      ,where: 

K= a selection differential with a value of 2.06 under 5 % selection intensity. 
 

RESULTS AND DISCUSSION 
 
HETEROSIS AND THE PERFORMANCES OF THE PARENTS AND THEIR 
HYBRIDS  

The means of the two parents, their F1 hybrid and F2 generation were 
obtained for the three different hybrids at both sowing dates for all studied 
traits and the results are presented in Table 1. The estimated amounts of 
heterosis from the mid (HMP%) and the better parents (HBP%) in addition to the 
inbreeding depression. The means for hybrid 1(Late × Late) showed that the 
F1 hybrid was not earlier than its two parents for: days to heading; days to 
maturity and grain filling period. Therefore, no heterosis would be expected 
for earliness traits and accordingly no I.D.% would be obtained. On the other 
hand, yield characters which included: plant height, kernel weight and grain 
yield per plant showed superiority of the F1 hybrid than its two parents for 
these traits. Therefore, heterosis from the mid and the better parents would 
be obtained although the estimated amounts of heterosis were modest. 
Inbreeding depression I.D.% was also present for these traits but with smaller 
amounts. 

The results indicated that the late parents also produced late hybrid 
and late F2 generation. The same trend was noticed in both normal and late 
sowing dates. However, all earliness traits were earlier at late sowing than at 
the normal sowing date. In other words, all genotypes required fewer number 
of days at late sowing than at normal sowing.  
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For yield traits it was the opposite where normal sowing gave taller 
plants, heavier 100-kernel weight and larger grain yield per plant. Therefore, 
late sowing was not desired for yield traits. 
For hybrid 2 (Early × Early) the two parents were early however their F1 
hybrid was not earlier than the earliest parent for earliness traits. Therefore, 
there was no heterosis estimates were obtained for these traits. Also, the late 
sowing date appeared to be earlier than normal sowing date. Yield and yield 
component traits showed significant heterosis for: plant height, kernel weight 
and grain yield per plant. Once more, the normal sowing date showed better 
performance than late sowing date for all yield traits. Inbreeding depression 
for yield traits was present and significant as a result of the presence of 
heterosis. 

For hybrid 3 (Late × Early) the same trend was observed where 
earliness traits were earlier at late sowing than normal sowing date. On the 
other hand, yield traits were better at normal sowing date than at late sowing 
date. An important observation was noticed where (Late × Late) hybrid gave 
taller plants, more grain yield and heavier 100-kernel weight than the other 
two hybrids.  

In general, the two late parents Misr2 and Gemmeiza9 required 106 
and 109days for days to heading at normal sowing, while the F1 hybrid and F2 
generation required 108days for both of them for the same trait. For late 
sowing date, number of days to heading were 98.4 and 101 days for the two 
parents, while the F1and the F2 required 100 and 101 days, respectively.  

The same trend was noticed for days to heading where number of 
days were more for normal than late sowing for all populations. Therefore, it 
would be very important to determined the differences for all the three hybrids 
and their six populations. The differences between normal and late sowing 
dates for all studied traits were obtained and the results are presented in 
Table 2. It should be indicated this table that for earliness traits the positive 
differences were undesirable and the negative differences were desirable 
while, it is the opposite for yield traits. 

The parents of the three hybrids required more days for earliness 
traits at normal sowing than the late sowing for days to heading. The number 
of days at normal sowing varied from 2.5 to 7.7 days. While, for days to 
maturity it ranged from 20.4 to 12.1 days. Grain filling period also showed 
differences in favor of late sowing date by differences ranged from 9.57 to 
11.5 days. These differences were noticed for all earliness traits which 
indicated that late sowing date required fewer days than normal sowing date. 
This trend was noticed for all populations as appeared the generations in 
Table 2. 

For yield and yield component traits the positive differences were in 
favor of normal sowing date. Plant height at normal sowing for P1 of the three 
hybrids showed differences ranged from 20.7; 21.7 and 29cm. All these 
values were in favor of normal sowing date. Most populations for yield traits 
showed the advantage for normal sowing dates specially for plant height and 
grain yield/ plant.       

The three hybrids were produced from different parents with respect 
to earliness. Therefore, it would be very interesting to compare their 
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performances at normal and late sowing dates for earliness and yield traits as 
presented in Table 3. Hybrid 1(Late × Late) when compared with hybrid 
2(Early × Early) showed that at required more days for days to heading of 
14.6 and 12 days for normal and late sowing dates, respectively. For days to 
maturity number of days were 14.6 days and 10 days for normal and late 
sowing dates, respectively. This result indicated that when the two parents 
are late, they produce late F1 hybrid. The same trend was noticed when 
hybrid 1 was compared with hybrid 3 but with less effect. Days to heading 
showed differences of 7.1and 7.37 days for normal and late sowing dates, 
while days to maturity showed 3.4 and 3.86 days respectively. Therefore, the 
differences was not large as the difference noticed when the hybrid 1 was 
compared with hybrid 2. When hybrid 2 was compared with hybrid 3 it 
showed negative values indicated that hybrid 3 required fewer number of 
days than hybrid 3 for days to heading; days to maturity and grain filling 
period as indicated in the same Table. Similar trend was noticed for the F2 
generations of the hybrid for all earliness traits.  
 
Table 2 : The differences of comparisons between normal (N) versus 

late (L) sowing dates for all six populations for the three 
hybrids for all studied traits.  

Hybrids 
 

Traits 
Days to 
heading 

Days to 
maturity 

Grain 
failing 
period 

Plant 
height(cm.) 

100- kernel 
weight(g) 

Grain 
yield/plant(g) 

populations 

Hybrid 1 
(L×L) 

P1 7.70 19.2 10.4 20.7 0.610 -1.98 

P2 7.63 20.4 11.5 29.3 1.16 9.44 

F1 8.36 19.1 10.9 26.5 0.340 8.05 

F2 7.33 16.8 9.66 25.9 0.850 -0.800 

BC1 9.07 21.6 12.7 23.6 0.400 6.96 

BC2 6.52 18.8 12.1 24.3 1.04 16.1 

 
Hybrid 2 

(E×E) 

P1 2.50 12.1 9.57 21.7 1.46 -0.430 

P2 0.270 13.4 13.3 18.3 1.84 0.660 

F1 5.40 14.5 9.13 14.3 0.420 13.3 

F2 1.28 15.5 14.2 12.7 1.24 -3.41 

BC1 -0.430 15.7 16.1 12.4 1.06 10.2 

BC2 1.13 14.7 13.2 16.5 1.21 -0.850 

 
Hybrid 3 

(L×E) 

P1 7.63 20.4 11.5 29.3 1.16 9.44 

P2 -0.560 8.50 8.70 21.0 0.750 -7.34 

F1 8.63 19.6 9.60 30.3 0.870 -3.80 

F2 2.33 14.1 11.8 25.2 1.13 -2.90 

BC1 4.07 16.8 12.7 27.3 1.85 6.20 

BC2 0.360 13.3 12.8 24.9 1.44 -6.85 

 

Hybrid  1= Misr2 × 
Gemmeiza9 
 
 
 
 

Hybrid  2 = Line1× 
Line2 

Hybrid  3 = Gemmeiza9 × Line3 
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Yield and yield component traits showed that hybrid 1 exceeded 
hybrid 2 and hybrid 3 for plant height by 15.3and 6.17cm., respectively. This 
result indicated that hybrid 1(Late × Late) gave taller plants because its life 
span was longer than the other two hybrids. The similar trend was noticed for 
normal and late sowing dates. The F2 generation also showed the advantage 
of the F2 of hybrid 1 than the F2 of hybrid 2 and hybrid 3. 

In general, the results indicated that the hybrids produced from 
crossing (Late × Late) parents produced taller plants and yield more grains 
than the other hybrids although they were late for earliness traits whatever 
they were planted at normal or late dates. These results was in full 
agreement with those obtained by El-Beially and El-Sayed (2002) and 
Hamada (2003), who obtained significant negative heterosis effects for mid 
and better parents for earliness traits. These results were also in agreement 
with Aglan (2003), Hendawy (2003) and El-Sayed and El-Shaarawy (2006), 
who reported that inbreeding depression estimates were significant and 
negative for earliness traits. Similar conclusion were reported by Hamada 
(2003b) for most agronomic traits ; Hendawy (2003) for plant height and No. 
spikes/plant; Salem and Abd El-Dayem (2006) for 100-kernel weight; AbdEl-
Nour (2006b)  for No. kernels/spike and El-Sayed and El-Shaarawy (2006) for 
grain yield/plant. For yield component characters, several outers are in 
harmony with their results among them.  Abo Elala (2006), AbdEl-Nour 
(2006b), El-Sayed and El-Shaarawy (2006) and Mosherf (2006), who 
reported the presence of significant heterosis and inbreeding depression for 
all yield traits. 
NATURE OF GENE ACTION AND VARIANCE COMPONENTS FOR 
EARLINESS AND YIELD CHARACTERS AT BOTH SOWING DATES 

An advantage of the six populations would be manifested and applied 
for the estimation of the different genetic variances. The F2 generations and 
the two back crosses make it possible to obtain the estimates for additive σ

2
A 

and dominance σ
2
D genetic variances. At the same time, these variances 

would be utilized to obtain estimates for heretabilities in broad and narrow 
senses. In addition to obtain estimates for the expected gain from selection. 
These parameters were estimated from the six populations of the three 
hybrids and the results are presented for normal and late sowing dates in 
Table 4. Additive genetic variance appeared to be larger in magnitude than 
the dominance genetic variance for most studied traits of earliness and for all 
yield components traits. This result was true for all three hybrids. It should be 
indicated that the magnitudes of additive and dominance genetic variance 
varied in normal and late sowing dates for earliness traits, where larger 
values were obtain for normal sowing than late sowing dates for some traits. 
On the other hand, it was vice versa for yield traits where the presence of 
significant magnitudes of dominance variance indicated its importance in the 
inheritance of most traits and appeared in the large estimates obtained for 
heterosis in broad sense.   
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Estimates of heritability showed that broad sense heritability 
exceeded their corresponding estimates of narrow sense heritability for all 
traits. Some 

traits which showed smaller estimates for dominance variance 
showed a closed estimates for both types of heretabilities. It was noticed that 
the magnitude of the estimates of  both types of heretabilities at normal 
sowing date were larger than their corresponding estimates of late sowing 
date for most traits especially for yield component traits. 

Hybrid 1 showed estimates of heritability in broad sense ranged from 
95.74% for days to heading at normal sowing date to 83.86% for grain filling 
period. While, at late sowing date, it ranged from 99.2% for grain yield/plant 
to 77.54% for days to maturity. Narrow sense heritability at normal sowing 
date ranged from 96.8% for plant height to 10.36% for days to maturity.  
Expected gain from selection was either modest or small for most traits, 
although plant height and grain yield/plant gave large values at both normal 
and late sowing date indicating the possibility of improving these two traits in 
future breeding programs. 

Hybrid 2 followed the same trend of hybrid 1 more or less but the 
magnitudes of additive genetic variance were larger for all traits than that of 
hybrid 1. The magnitude of additive variance at normal sowing date was 
always larger than its corresponding magnitudes at late sowing date. The 
magnitude of dominance genetic variance showed the same trend but not for 
all traits. 

The magnitudes of heritability in broad sense at normal sowing were 
larger than corresponding estimates of heritability for late sowing date. In 
general, broad sense heritability ranged from 98.3% for grain yield/ plant to 
40.7% for 100- kernel weight at normal sowing date. It should be indicated 
that many traits gave large estimates over 90% for most traits for broad 
sense heretability. The estimates of  narrow sense heretability ranged from 
83% for plant height to 13% for 100-kernel weight at normal sowing.  

The expected gain from selection were of considerable amounts for 
three traits especially for plant height (25.96%) grain yield/ plant (45.17%) at 
normal sowing date. While at late sowing date the values were (25.47 %)for 
plant height and (54.87)% for grain yield/ plant. Therefore, in view of this 
result both plant height and grain yield/ plant are the two promising traits it 
utilized in breeding programs.  

Hybrid 3 showed intermediate values between hybrid 1 and hybrid 2 
and followed similar trend. This hybrid also showed the large amounts of the 
expected gain from selection for plant height and grain yield/ plant at both 
normal and late sowing dates. Similar results were obtained by Chandra et al. 
(2004) ; Sharon et al. (2005) ; Hammad and Abd El-Aty (2007) ; Abd El-
Rahman (2008) and Hammad et. al. (2012), who reported that heritability 
estimates for earliness traits were moderate to high under normal sowing 
date. These results were also in agreement with Hamada (2003a) ; Chandhra 
et al. (2004) and Sharon et al. (2005). On the other hand, Hendawy (2003), 
found low expected genetic advance from selection for days to heading and 
days to maturity. Similar results were also obtained by Chowdhary and Kashif 
(2003) ; Hendawy (2003) ; AbdEl-Nour (2006b) and Ismail et al. (2006) who 
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indicated that for most traits with respect to broad and narrow senses 
heritabilities varied from moderate to high at normal sowing date. While, 
Hamada (2003-b) found the same result under different sowing dates for 
most traits.  
NATURE OF GENE ACTION ACCORDING TO MATHER AND JINKS 
(1971) SCALING TEST 
  he scaling test analysis proposed by Mather and Jinks (1971) 
assumed a genetic model suggesting that the traits are only controlled by 
additive and dominance genetic variances. The scaling test depends on 
calculated the quantities A,B and C along with their standard errors. If the 
three quantities are not significant, this would indicate that additive and 
dominance model would be adequate to explain the inheritance of this trait. If 
any one of these quantities is significant it would indicate the presence of the 
epistatic variances. Accordingly, the quantities A,B and C were calculated for 
all traits at both normal and late sowing dates for the three hybrids and the 
results are presented in Table 5. 

For hybrid 1, the magnitudes of the three quantities varied and most 
of their values at normal and late sowing date were negative, although some 
estimates were positive and significant for few traits but none of them were 
found for yield traits. The same trend was present at normal and late sowing 
dates indicating the majority of studied traits agree with the adequacy of 
additive – dominance model with few exception for some traits. 

Hybrid 2, showed similar manifestation of the three quantities with 
variable magnitudes with respect to significance. Some traits showed 
significant estimates for the three quantities A,B and C and some other 
showed negative estimates. The magnitudes of the estimates quantities 
varied between normal and late sowing dates with respect to their 
significance or being negative or positive estimates. 

Hybrid 3, followed the same trend of both hybrid 1 and hybrid 2 
showing variable estimates of the three quantities. Therefore, the magnitudes 
of the three quantities A,B and C indicated that additive – dominance model 
would be adequate for most traits, however some traits showed the presence 
of epistatic variances .  
In order to investigate the presence or absence of epistatic effects or 
variances, all types of gene action were obtained according to Mather and 
Jinks (1971) for all traits at both sowing dates for the three hybrids and the 
results are presented in Table 6. The magnitude of additive (a), dominance 
(h), additive × additive (i), additive × dominance ( g) and dominance × 
dominance (l) along with their standard errors showed variable results for the 
three hybrids and at normal and late sowing for all traits. Additive variance 
was present and significant for some traits especially yield traits for all three 
hybrids. Dominance variance was also present for some traits with significant 
magnitude although most of the epistatic estimates for the three hybrids were 
either negative or insignificant. The presence of the epistatic variance for 
some traits was important and should be considered during breeding 
programs. 
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In general, this investigation indicated that the hybrid which produced 
by crossing two late varieties showed better performances especially for plant 
height and grain yield/ plant which exceeded the other hybrids which was 
produced by crossing early varieties. 

The late sowing showed compensation threw the live span of wheat 
plant which appeared in earliness traits. Earliness traits appeared to require 
fewer days for days to heading, days to maturity and grain filling period than 
those planted at normal sowing date. The magnitude of additive and 
dominance model were important according to the scaling test. However, 
some traits showed the important of epistatic variances. Thus plant breeders 
must consider the effect of the epistatic variance when planning a breeding 
program. These results are in full agreement with those obtained by Aglan 
(2003) ; Hamada (2003b) ; Hammad and Abd El-Aty (2007) ; Abd El-Rahman 
(2008) and ShehabEldeen (2008) who reported that both additive and 
dominance gene effects were important in the inheritance of earliness traits 
under normal sowing date. These results were also in agreement with those 
obtained by Hendawy (2003) and Khan and Habib (2003), who indicated that 
additive × additive variances are important in the inheritance of earliness and 
yield and yield component traits for especially plant height and grain yield per 
plant under normal sowing date. 
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عرن  ح ةةرجع لهوةةقعبا نةةةبفع  ةةتاكعن تب يةة عنلإنتاويةةفطبيعةةفعلعةةجعن وةةيقعرن   ةة   ع
عليع ح رجعن   حعرن  تأخ  تحكعظ رفعن ز نعفعن عا يفع

ع ح  ع  طتيعيس**ر او  عن ةي ععب ن  ح ق**ع،ععليع اه عن ع ج*ع
عوا عفعن  ن ر  ع،ع   .ع-ع ليفعن ز نعفع-عقةمعن ر نثف*ع
عع،ع   .   زعن بحرثعن ز نعيفع– عبحرثعن  حا يجعن ح ليفع عهع–قةمعبحرثعن   حع**

 

تم الحصول علً المجتمعات الست له  والمشهتملة علهً كهلا  ومن كل منهم هجن ةالدراسة علً تقٌٌم ثلاث هذهشتملت إ 
هجههن الههثلا   ههً ال عشهها ر . ولقههد تههم تقههٌملهه ا الأول والثههانً والتهجٌنههان الرجعٌههان , الجٌههل الثههانً الأول, الجٌههل  الأبههوٌن

دٌسههمبر والهجههن الههثلا   32 ههً  ر ههً موعههد متهها نههو مبر والثههانً  32 المناسههاموعههدٌن للاراعههة احههدهما  ههً المٌعههاد 
مبكههرٌن بٌنمهها  أبهوٌنوالهجهٌن الثههانً نههت  مهن تهجههٌن  متههر رٌن أبهوٌننهات  مههن تهجههٌن  الأولالهجههٌن منهها كههان  المسهت دمة

تم الحصول علٌها من قسم بحو  القمح بسه ا  الآباءمبكر. وهذه  والأ ر متر راحدهما  أبوٌنالهجٌن الثال  نت  من تهجٌن 
 .لمحطة البحو  الاراعٌة بس اوتم عمل الهجن واراعة التجربة بالمارعة البحثٌة 

عشهوا ٌة  ً تجربة من قطاعهات كاملهة ال وراثٌا اتركٌب  21 عددها ٌم جمٌع التراكٌا الوراثٌة والبالغٌتم تق 3122و ً سنة 
وتهم تحلٌهل النتها   إحصها ٌا دراسة العدٌد من الصفات ال اصهة بهالتبكٌر وصهفات المحصهول  تذات ثلا  مكررات ولقد تم

 :كما ٌلً المتحصل علٌها ( لتحدٌد نوع الترثٌر الوراثً وكانت أهم النتا   2292وكذلك است دام طرٌقة ماار وجٌنكا )
كهل مهن ل  هً الموعهد المناسهاعهن الاراعهة  الأٌهامقل من أ اتطلبت عدد رةالمتر الاراعة  أن صفات التبكٌر أظهرت -

لملهًء الحبهة. وكهان ههذا واضهحا  هً الهجهن  الأٌهامالنضه  وعهدد  حتى الأٌامطرد السنابل وصفة عدد  حتى الأٌامصفة عدد 
 المطلوبهة  الأٌهام عهدد لتقلٌه إلهً تد عه حٌهاة النبهات طهول عهوٌ   هً تٌحهد  لهها  المتهر رةن الاراعهة رممها ٌهوحً به  الثلاث

 الحرارة. درجات المرتفعة  ً ٌامالأ أثناء  تلاف الظروف الجوٌة حٌ  ٌكون النمو ال ضري للنباتوٌرجع ذلك لإ
نباتهات ذات  أعطًوكذلك  أطولنباتات  أعطً متر رٌن أبوٌنالهجٌن النات  من  أنبالنسبة للصفات المحصولٌة تبٌن  -

ن فها  إصهفات التبكٌهر ٌنهت  عنهها  أنغوبتان بالنسبة لمحصول القمهح ممها ٌعنهً المروهما الصفتان  أكثرمحصول حبوا 
 فتٌن.الص كلتا قٌمة  ً
 التههرثٌر إلههًراجههع  التههرثٌرمعظههم  أناتضههح  (2292مههاار وجٌنكهها )وبدراسههة طبٌعههة  عههل الجههٌن واسههت دام طرٌقههة  -

 التهرثٌربهالرغم مهن وجهود نه  أتضهح إحٌه  الصهفات  جمٌهعالتجمٌعً والسٌادي ٌنطبق علً بع  الصفات ولكن لهٌ  علهً 
 هً اععتبهار عنهد الت طهٌط  أ هذهاالتباٌنهات التفاعلٌهة التهً ٌجها  أنهواع مهنبع  الصفات  أظهرتالتجمٌعً والسٌادي  قد 

 .لتحسٌن صفتا التبكٌر والمحصول  ً القمح لبرام  التربٌة

عقامعبتح يمعن بحث

-  
  

عوا عفعن  ن ر  ع– ليفعن ز نعفععنش فعحةيقععب عن ها ىأ. ع/ع
ع   زعن بحرثعن ز نعيفعتاجعن  يقع ح  عشهابعن  يقأ. ع/ع
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