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ABSTRACT 
 

The main goals of that recent study were estimating the nature of the characters inheritance for three 

common wheat crosses. Six-parameters model was followed to achieve mention objectives. The scaling test 

proved significant values for all studied characters, except for the number of spikes. plant -1. Additive and 

dominance effects controlled the number of spikes and grain yield. plant-1 in cross I, along with, 100-grain 

weight in crosses I and II. The magnitude of heterosis was significant (P ≥0.01) for all characters of the three 

crosses, except for the number of grains. spike-1 of cross I and III. Inbreeding had significantly affected 100-

grain weight in any of the crosses and grain yield. plant -1 in cross II. Over dominance toward the higher parent 

(P ≥0.01) had recorded for all wheat characters, except for the number of spikes. plant -1 of cross II. Meanwhile, 

the values of over-dominance were towards the lower parent in the latter character. Heritability estimates ranged 

between 54.59% for (number of spikes. plant-1) and 85.77% for (100-grain weight) in cross I and II respectively. 

Expected genetic advance from selecting the upper 5% were recorded high for cross I and III. 

Keywords: Expected genetic advance, Heterosis, grain yield, six parameters, Wheat crosses. 
 

INTRODUCTION 
 

Bread wheat "Triticum astivum, L." is a strategic 

food crop world-wide. Gap between production and 

consumption directed researchers in Egypt towards cultivars 

improvement. (Memon et al.,2007). The first step in 

Launching breeding program is to determine the nature of 

inheritance for yield and related characters. The 

effectiveness of selection program depends mainly on the 

existence of additive gene effects (Mather ,1949; Gamble 

,1962; Peter and Frey 1966 and Mather and Jinks ,1971). 

Generations means was proposed as an effective 

measure for gene effect and nature of inheritance (Khattab 

et al.,2001; Akhtar and Chowdhry ,2006; Khaled,2007; 

Farag,2009 and Abd-Allah and Hassan,2012). 

The main objectives of that study were to estimate 

gene effect, heterosis, heritability of grain yield and related 

traits of bread wheat by using the six-parameters model 

(Gamble,1962). 
 

MATERIALS AND METHODS 
 

Four genotypes of bread wheat Table (1) were used 

to produce three different crosses during the winter seasons 

of 2018-2019 till 2020 -2021.The experimental site was the  

Experimental Farm of Alexandria University. 

 

Table 1. Bread wheat genotypes, pedigree, and source. 

Genotype Pedigree Source 

MILAN V"S"73.600/MRL/3/BOW/YR/TRF CIMMYT 

Gemmiza 10 
MAYA 74"S"10N/1160- 

147/3/BB/g/LL/4/CHA7"S"/5/CROW"S" 
EGYPT 

Gemmiza 11 
BOW"S"/KVZ117C/Seri82/3/Giza 168/Sakha61 

CGM7892-2GM-1GM-2GM-OGM 
EGYPT 

Sids 12 
BUC/7C/ALD/5MAYA7410N//1160.147/3/BB/GLL/4/C 

HAT"S"/6/MAYA/VUL//CMH74A.630/4*SX 
EGYPT 

 

In the first season of 2018/2019 crosses were 

obtained (Cross I: Gemmiza 10 × Milan, Cross II: Gemmiza 

11 × Milan and Cross III: Gemmiza 11 × Sids 12). In the 

second season of 2019/2020, F1 plants were selfed and 

backcrossed to parents to obtain the seed of  F2 and BC1, BC2 

generations, respectively. 

In the third season of 2020/2021, the six populations, 

that represent each cross (P1, P2, F1, F2, BC1 and BC2) were 

evaluated in a randomized complete block design (RCBD) 

with three replicates. Plot size for each population was as 

three rows for each of parents and F1 ten rows for each of 

BC1, BC2 and F2. Rows were three meters (m) long by 0.2 

m apart. Measured samples were 30 plants for each non-

segregating population, 150 plants for F2 and 60 plants for 

backcrosses. Measured characters included: grain yield. 

plant -1 (g), number of spikes. plant-1, number of grains. 

spike-1 and 100-grain weight (g). 

Genetic parameters were estimated when F2 

variance was significant. Heterosis % relative to mid-parent 

(MP) or better parent (BP) was estimated according to 

(Bhatt, 1971). 

Depression due to inbreeding (ID%) was calculated 

following (Mather and Jinks ,1971). Additivity of Scaling 

test model was tested according to (Mather and Jinks ,1982). 
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Gambel ,1962 provided the method for portioning gene 

effect (additive (a), dominance (d), and epistatic (aa, ad, and 

dd). Deviation of the second filial generation from (E1) and 

deviation of backcross (E2) were estimated as shown by 

(Mather and Jinks ,1971). Potence-ratio was estimated as 

described by( Peter and Frey ,1966). Heritability (broad and 

narrow-sense) were calculated according to following 

(Mather ,1949). Expected gain (∆g) units and (∆g %) were 

estimated as represented by (Johnson et al., 1955).  
 

RESULTS AND DISCUSSION 
 

A- Mean performance: 

Means, variances, and variances of the mean for 

characters of crosses six-populations are presented in Table 

(2). It was obvious that figures representing F1 were superior 

to other populations in all studied characters, except for 100-

grain weight and number of grains. spike-1 of cross I and III, 

respectively. The results indicate the presence of over-

dominance. Number of grains. spike-1 of cross III was of 

lower value relative to F1 along with higher value than mid-

parent indicating partial dominance, (Zaaza et al., 2012 and 

Patel et al., 2018) had similar findings. Also, the non-

additive gene effect was obvious in most studied crosses, 

since F1 mean values were higher than F2 mean values. Also, 

back-crosses presented means of higher value relative to 

parents. 

 

Table 2. Mean performance (x̄), variance (S2) and variance of the mean (S2
x̄) of the six populations representing the 

studied wheat crosses. 

C
h
ar

ac
te

rs
 

S
ta

ti
st

ic
s Cross I (Gemmiza 10 * Milan) Cross II (Gemmiza 11 * Milan) Cross III (Gemmiza 11 * Sids12) 

P1 P2 F1 F2 BC1 BC2 P1 P2 F1 F2 BC1 BC2 P1 P2 F1 F2 BC1 BC2 

No. of 
spikes 
/plant 

x̄ 9.20 12.40 13.60 11.68 11.40 12.95 12.80 10.70 13.85 13.47 12.62 12.15 14.07 11.73 18.01 15.20 14.30 15.15 
S2

 3.90 3.60 3.78 17.10 13.5 11.46 3.00 2.31 1.08 10.05 5.58 6.66 2.40 1.08 1.26 29.40 18.18 20.10 
S2

x̄ 0.130 0.120 0.126 0.114 0.225 0.191 0.100 0.077 0.036 0.067 0.093 0.111 0.080 0.036 0.042 0.196 0.303 0.335 
No. of 
grains 
/spike 

x̄ 59.10 53.15 59.60 58.70 60.10 58.30 72.10 58.70 65.10 61.90 59.90 57.90 64.50 58.27 61.50 62.51 53.90 67.70 
S2 19.38 20.58 13.59 125.70 79.80 92.88 11.19 8.19 13.08 180.0 119.88 109.80 13.29 14.19 8.40 160.8 100.08 95.70 
S2

x̄ 0.646 0.686 0.453 0.838 1.330 1.548 0.373 0.273 0.436 1.200 1.998 1.830 0.443 0.473 0.280 1.072 1.668 1.595 
100-grain 
weight 
(g) 

x̄ 4.95 4.68 4.18 4.39 4.60 4.92 5.31 5.04 5.35 5.69 6.07 5.67 5.51 5.19 5.61 5.93 5.64 5.85 
S2 0.09 0.06 0.09 0.45 0.36 0.42 0.03 0.030 0.03 0.45 0.24 0.24 0.06 0.06 0.03 0.60 0.300 0.42 
S2

x̄ 0.003 0.002 0.003 0.003 0.006 0.007 0.001 0.001 0.001 0.003 0.004 0.004 0.002 0.002 0.001 0.004 0.005 0.007 
Grain 
Yield 
/plant(g) 

x̄ 22.60 28.30 42.10 32.80 37.60 41.80 34.20 30.10 37.20 39.10 31.95 30.80 36.20 34.62 37.80 36.50 39.60 39.10 
S2 13.50 13.20 13.05 87.60 64.08 61.02 4.95 4.29 3.84 100.50 47.82 70.38 8.19 6.75 3.93 99.00 67.86 69.66 
S2

x̄ 0.450 0.440 0.435 0.584 1.068 1.017 0.165 0.143 0.128 0.670 0.797 1.173 0.273 0.225 0.131 0.660 1.131 1.161 
x̄, S2 and S2

x̄: refer to Mean, Variance and Variance of mean of generation, respectively. 
 

B- Heterosis and Inbreeding depression. 

Data in Table (3) showed a positive significant 

estimate of heterosis relative to mid-parent in all studied 

wheat traits of the crosses, except for 100-grain weight in 

cross I and number of grains. spike-1 in cross II and III. Also, 

the estimates relative to better parent were significant for 

most studied traits, except for number of grains. spike-1 in all 

crosses and 100-grain weight in cross I. These results might 

indicate a valuable chance of using heterosis to improve 

yield and related traits of bread wheat (Memon,2010; 

Mousaa,2010; Zaazaa et al., 2012 and Alaa, 2014). 

The values of depression in the studied traits 

following one generation of selfing are presented in Table 

(3). Such figures were reasonable when considered along 

with values of heterosis (Zaazaa et al., 2012; Alaa ,2014 and 

El-Said and Abd El-Zaher ,2020). Potence-ratio that 

indicates over-dominance (P≥1) relative to better parent had 

realized for number of spikes. plant -1, 100-grain weight, and 

grain yield. plant-1 in crosses II and III, along with number 

of grains. spike -1 in cross I. Contrary, over- dominance 

relative to lower parent were detected for number of spikes. 

plant-1, 100-grain weight, and grain yield. plant-1 in cross I. 

Partial dominance, relative to parents was obvious for 

number of grains. spike -1 in cross II and III. 

Deviation of F2 (E1) and back-cross(E2) were 

significant and positive for 100-grain weight of cross II and 

III, while, significant and negative for number of grains. 

spike-1 in cross II. These findings might be valuable for 

decision making and bread wheat breeding (Abd-Allah and 

Mostafa ,2011; Abdel-Nour, 2011; Alaa ,2014 and El-Said 

and Abd El-Zaher ,2020). 

 

Table 3. Heterosis %, inbreeding depression%, Potence-ratio and deviation of F2 (E1) and back-cross (E2) for bread 

wheat crosses. 

Characters Cross 
Heterosis% Inbreeding Depression 

(ID%) 
Potence Ratio 

(%) 
E1 E2 

MP BP 

No. of spikes/plant 
I 25.92 ** 9.67 ** -14.11 ** -1.75 -0.52 n.s 0.05 n.s 
II 17.87 ** 3.60 ** -2.74 ** 2.00 0.67 * -0.47 n.s 
III 39.61 ** 28.00 ** -15.60 ** 4.37 -0.26 n.s -1.46 n.s 

No. of grains/spike 
I 6.19 ** 0.16 n.s 1.51 n.s 1.16 0.83 ** 2.77 n.s 
II -0.46 ** -9.71 ** -4.91 ** -0.04 -3.35 ** -12.70 ** 
III 0.19 n.s -4.65 ** 1.64 n.s 0.04 1.07 n.s -1.29 n.s 

100-grain weight (g) 
I -13.09 ** -15.56 ** -5.02 ** -4.67 -0.10 n.s 0.53 ** 
II 3.48 ** 0.75 ** -6.36 ** 1.33 0.42 ** 1.22 ** 
III 4.85 ** 1.81** -5.70 ** 1.63 0.45 ** 0.53 ** 

Grain yield / plant (g) 
I 65.42 ** 48.76 ** -22.09 ** -5.84 -0.97 n.s 11.85 ** 
II 15.70 ** 8.77 ** -5.11 ** 2.46 4.42 ** -6.60 ** 
III 6.75 ** 4.42 ** -3.43 ** 3.03 -0.10 n.s 5.49 ** 

MP: Mid parents.            BP: Better parent.                E1: F2 deviation.       E2: Backcross deviation 

*, **: Significant at 0.05 and 0.01 levels, respectively.                 n.s: Not significant 
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The assumption of applying Hayman model 

Hayman,1958 was approved with obtaining significant 

scaling parameters (A, B and C) Table (4). Additive gene 

effect (a) was positive and significant for 100-grain weight 

of cross I. While a negative value was scored for the number 

of spikes. plant -1, 100-grain weight and grain yield. plant-1 

in cross I and number of grains. spike -1 in cross III.  A 

Significant dominance (d) effect was noticed for most 

studied traits, except for number of grains. spike -1 in cross I.  

The results might indicate dominance gene effect is 

more important in the inheritance of wheat characters 

relative to additive effect for number of spikes. plant -1, 

specific 100-grain weight in cross I and II and grain yield. 

plant -1 in cross I and III. Such characters might response to 

selection in late generations (Abd El-Aty and Katta; 2007; 

Abd-Allah and Mustafa 2011 and El-Said and Abd El-Zaher 

,2020). Consequently, it might be advised to delay selection 

for such studied characters until late segregate generations 

to allow for better expression of additive gene effect (Petal 

et al.,2018). 

 

Table 4. Scaling and gene effect parameters for bread wheat crosses. 

Characters Cross 
Scaling. Parameters test Gene effect parameter 

A B C m a d aa ad dd 

No. of spikes/plant 

I 0 n.s -0.10 n.s -2.08 n.s 11.68 ** -1.55 * 4.78 * 1.98 n.s 0.05 n.s -1.88 n.s 

II -1.41 * -0.25 n.s 2.68 * 13.47 ** 0.47 n.s -2.24 n.s -4.34 * 0.58 n.s 6.00 ** 

III -3.48 ** 0.56 n.s -1.02 n.s 15.20 ** -0.85 n.s 3.21 n.s -1.90 n.s -2.02 * 4.82 n.s 

No. of grains/spike 

I 1.50 n.s 3.85 n.s 3.35 n.s 58.70 ** 1.80 n.s 5.47 n.s 2.00 n.s -1.17 n.s -7.35 n.s 

II -17.4 ** -8.00 ** -13.40** 61.90 ** 2.00 n.s -12.30 * -12.00 n.s -4.70 * 37.40 ** 

III -18.2 ** 15.63 ** 4.27 n.s 62.51 ** -13.80 ** -6.72 n.s -6.84 n.s -16.91 ** 9.41 n.s 

100-grain weight (g) 

I 0.07 n.s 0.98 ** -1.43 ** 4.39 ** -0.32 * 0.84 ** 1.48 ** -0.840 ** -2.53 ** 

II 1.48 ** 0.95 ** 1.71 ** 5.69 ** 0.4 ** 0.89 ** 0.72 n.s 0.265 ** -3.15 ** 

III 0.16 n.s 0.09 n.s 1.80 ** 5.93** -0.21 n.s -0.48 n.s 0.74 * -0.370 ** -0.32 n.s 

Grain yield / plant (g) 

I 10.5 ** 13.20 ** -3.90 n.s 32.80 ** -4.20 * 44.25 ** 27.60 ** -1.350 n.s -51.30 ** 

II -7.50 ** -5.70 * 17.70 ** 39.10 ** 1.15 n.s -25.85 ** -30.90 ** -0.90 n.s 44.10 ** 

III 5.20 * 5.78 ** -0.42 n.s 36.50 ** 0.50 n.s 13.79 ** 11.40 ** -0.290 n.s -22.38 ** 
*, **: Significant at 0.05 and 0.01 levels, respectively. 

n.s: Not significant  
 

C- Heritability and Genetic advance. 

Table (5) illustrated the estimate of heritability’s 

(broad and narrow- sense) along with expected advance 

from selection for the studied wheat crosses. The relative 

magnitude of broad-sense estimates emphasized the role of 

non-additive gene effect (Hammad ,2003 and El-diasty et 

al., 2008). The value of expected advance supposes that the 

responsive characters to selection might be 100-grain 

weight and number of spikes. plant-1. These findings match 

true with those reported by (Darwish and Ashoush, 2003 

and Aboshosha and Hammad, 2009). 
 

Table 5. Estimates of heritability (h2
b and h2

n %) and 

expected genetic advance(∆g) for the studied 

wheat crosses. 
Characters Cross h2

b % h2
n% ∆g ∆g% 

No. of spikes 

/plant 

I 78.01 54.04 4.60 39.38 

II 78.81 78.21 5.09 37.79 

III 94.63 69.79 7.71 50.72 

No. of grains 

/spike 

I 85.79 62.63 14.32 24.39 

II 93.98 72.40 19.89 32.13 

III 92.56 78.25 20.38 32.60 

100-grain weight 

(g) 

I 82.22 26.67 0.36 8.20 

II 93.33 93.33 1.29 22.67 

III 90.00 80.00 1.28 21.59 

Grain yield / plant 

(g) 

I 84.87 57.16 10.99 33.51 

II 95.62 82.39 16.93 43.29 

III 93.65 61.09 12.50 34.35 
h2

b %: Heritability in broad- sense.     ∆g: Expected advance. 

h2
n%: Heritability in narrow- sense.     ∆g %: Expected advance%. 

                                                                                        

REFERENCES 
 

Abd El-Aty, M.S.M. and Y.S. Katta. 2007. Estimation of 

genetic parameters using five populations in breed 

wheat crosses. Egypt j. Plant Breed.11(2):627-639. 

Abd El-Rahman, Magda E. 2013. Estimation of Some 

Genetic Parameters through generation mean 

analysis in three bread wheat crosses.Alex. J. Agric. 

Res. 5(3):183‐195. 

Abd-Allah, Soheir, M.H. and A.k. Mostafa. 2011.Genetical 

analysis for yield and its attributes in bread wheat 

using the five parameters model.J.Plant 

Prod.2(9):1171-1181 

Abd-Allah, Soheir, M.H. and M.A. Hassan. 2012. 

Quantitative traits inheritance in three breed wheat 

crosses.Alex.J.Agric.Res.57(3):263-271. 

Abdel- Nour, Nadya. A. R. 2011. Inheritance of grain yield 

and its components in two durum wheat crosses 

(Triticum aestivum L.). Egypt  .J. Agric. Res.89 (1) 

:273-289. 

Aboshosha, A.A.M. and S. M. Hammad .2009. Estimation 

of Genetic parameters fot yield and yield 

components and some agronomic characters in two 

crosses of bread wheat.(Tritium aestivum L.). J. 

Agric. Sci. Mansoura Univ., 34 (5): 4293 – 4300. 

Akhtar, N., and M.A. Chowdhry .2006. Genetic analysis of 

yield and some other quantitative characters in bread 

wheat. Int. J. Agric. Biol., 8:523-527. 

Alaa A. S. 2014. Generation mean analysis in wheat 

(Triticum aestivum L.) under drought stress 

conditions. Annals of Agriculture sciences 59 (2), 

177-184. 

Bhatt, G.M. 1971. Heterosis performance and combining 

ability in a diallel cross among spring wheat 

(Triticum aestivum L.). Aust. of Agric. Res. 22:359-

369. 

Darwish, I. H., and H. A. Ashoush .2003. Heterosis, gene 

effect, heritability, and genetic advance in breed 

wheat. Minufiya J. Agric. Res. 28: 433 – 444. 



Asmaa M. S. Rady 

850 

El- diasty, Z. M., M. S. Hamada, S. M. Hammad and M.M. 

Yasin .2008. Nature of inheritance of resistance to 

leaf and yellow rusts, kernel weight and grain yield 

in wheat.J. Agric. Sci. Mansoura Univ., 33 (9): 

6453-6459. 

El-Said, R, A.R. and Ibrahim N. Abd El- Zaher. 2020. 

Inheritance of yield and some other economic 

characters in three bread wheat crosses using six 

populations. The 16 th Inter. Conf. of Crop Sci. 

Agron. Dept., Fac. Agric, Cairo., Al-Azhar Univ. 

Farag, H.I.A. 2009. Inheritance of yield and its components 

in bread wheat (Triticum aestivum, L.) using six 

parameters model under Ras Sudr conditions. 6th 

International Plant Breed. Conf., Ismailia, Egypt, 90-

112. 

Gamble, E.E.1962. Gene effects in corn (Zea mays L.). I-

Separation and relative importance of gene effects 

for yield. Can. J. of Plant Sci.,42:339-348. 

Hamam,K.H. 2014. Genetic analysis of agronomic 

parameters in bread wheat using six parameters 

model under heat stress. Egypt. J. Agron, 36(1)1-18. 

Hammad S.M. 2003. Traditional and molecular breeding of 

wheat in relation to rusts resistance Ph.D. Thesis, 

Tanta Univ., Egypt. 

Hayman, B.I. 1958. The separation of epistatic from 

additive and dominance variation in generation 

means. Heredity, 12: 371-390. 

Johnson, H. W., H. F. Robinson, and R. E. Comstock .1955. 

Estimates of genetic and environmental variability in 

soybean. Agron. J., 47: 314-338. 

Khaled, M.A.I. 2007. Estimation of genetic variance for 

yield and yield components in two bread wheat 

(Triticum aestivum L.) crosses. J.Agric. Sci. 

Mansoura Univ., 32(10): 8043-8053. 

Khattab,S.A.M.; A.M.A.Shaheen and S.A.N.Afiah (2001). 

Genetic behavior of some metric traits in four bread 

wheat crosses under normal and saline conditions. J. 

Agric. Sci.Mansoura Univ. 26 (1): 217-229. 

Mather, K. 1949. Biometrical Genetics.1 St. Edition, 

Metheum and Co., London. 

Mather, K., and J. L. Jinks. 1982. Biometrical Genetics. (3rd 

edition), Chapman and Hall, London. 

Mather, K., and J.L. Jinks .1971. Biometrical Genetics. 3rd 

Ed. Chapman and Hall, London. 

Memon, J., (2010). Genetic basis of heat tolerance in bread 

wheat (Triticum aestivum L.). Ph.D. Thesis, 

University of Agriculture, Faisalabad. 

Memon, S.M., M.U. Qureshi, B.A. Ansari, and M.A. Sial 

.2007. Genetic heritability for grain yield and its 

related characters in spring wheat. Pak. J. Bot., 

39(5): 1503-1509. 

Miller, P.A.; J.C. Williams, H.F. Robinson, and R.E. 

Comstock .1958. Estimates of genotypes and 

environmental variance in upland cotton and their 

implications in selection. Argon. J., 50:126-131. 

Moussa, A.M. 2010. Estimation of epistasis, additive and 

dominance variation in certain bread wheat 

(Triticum aestivum, L.) crosses. J. Plant Prod., 

Mansoura Univ., 1(12): 1707–1719. 

Patel. H.N, D.Abhishek. Shrivastava. and S.R.Patel.2018. 

Genetic Analysis for Heterotic Traits in Bread 

Wheat (Triticum aestivum L.) Using Six Parameters 

Model. Int.J.Curr.Microbiol.App.Sci.7(6): 239-249. 

Peter, F.C. and K.J. Frey. 1966. Genotypic correlation, 

dominance, and heritability of quantitative 

characters in Oats. Crop Sci., 6: 259-262. 

Zaazaa, E.I.; M. A. Hager and E. F. El-Hashash 2012. 

Genetical analysis of some quantitative parameters 

in wheat using six parameters genetic model. 

American- Eurasian J. Agric. & Environ. Sci., 12 

(4): 456-462. 

 

 

 

 

 كقاعدة للتحسين المستقبلي لاصناف قمح الخبز المصري الجديد . وراثة ال

 أسماء محمد سمير راضى

 ، مصر 21545قسم علوم المحاصيل ، كلية الزراعة )الشاطبي( ، جامعة الإسكندرية ، الإسكندرية 
 

 الملخص
 

 SCALINGالأهداف. أثبت اختبار تلك  لتحقيق ةموديل العشائر الست استخدمحيث عادي. ال قمح الخبزمن تقدير طبيعة وراثة الصفات لثلاث هجن تهدف الدراسة الي 

 لكل عدد السنابل ومحصول الحبوب اتصف في والسيادي المضيفللفعل الجيني تأثير  ظهركما ،  نبات لكل السنابلعدد صفة  وجود قيم معنوية لجميع الصفات المدروسة باستثناء

 للهجين 1- سنبلةعدد الحبوب. صفة الثلاثة ، باستثناء  الهجن( لجميع صفات  0.01P≤حبة في الهجين الأول والثاني. كان حجم التغاير معنوياً ) 100الأول ، مع وزن  الهجينفي  نبات

 Pالأعلى ) الابتجاه سجلت سيادة فائقة . لكل نبات بوبومحصول الح تحت الدراسة من الهجن كلحبة في  100وزن صفة   فيمعنويا  قيم التربية الداخلية كانتالأول والثاني. 

.تراوحت ةالأخير الصفاتالأدنى في  الابتجاه  الفائقة للسيادةقيم  ظهرتوفي الوقت نفسه ،  . الهجين الثاني في لكل نبات  عدد السنابل صفة ( لجميع صفات القمح ، باستثناء0.01≤

علي قيم للتحسين أيضا أكما سجلت حبة( في الهجين الأول والثاني على التوالي. 100)وزن لصفة ٪ 85.77( و  لكل نبات )عدد السنابللصفة ٪ 54.59التوريث بين معامل تقديرات 

 في الهجين الاول والثالث. % 5الوراثي المتوقع من انتخاب اعلي 

 

 

 

 

 

 

 

 

 

 


