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ABSTRACT 

 Six characters of 82 F8 populations derived from 2×2 intervarietal half diallel cross of durum 

wheat (Triticum durum Desf.) were studied using RCBDesign with three replications. Genotypic and 

phenotypic variances were significant for all studied characters. Phenotypic and genotypic 

correlations were positive and highly significant between grain yield and each of No. of spikes per 

plant and biological yield. The phenotypic and genotypic path analysis showed that the No. of spikes 

per plant and biological yield had the highest direct effects on grain yield, and these two characters 

exhibited intermediate broad sense heritability (59.0 and 40.05 ) and expected genetic advance as 

percent of the character mean (70.93 and 80.59) respectively. Great importance of these two 

characters mentioned predicting grain yield with determination coefficient (07.3 and 78.24) and 

contributed percent of both (3.4307) among yield .  

 

INTRODUCTION 

 Wheat grain yield is a complex character, it is the product of the contributions made by it’s 

components , it can not be wholly used as a criterion for selection because it’s low heritability and 

wide fluctuations as a result of its interaction with the environment. Grafus (0090) indicated that 

selection of one grain yield components instead of the yield depend mainly on the correlation 

between yield and it’s components. Estimation of direct and indirect effects were quite important, 

(Wright, 0080). Such principles had been used by (Yousif and Kasim, 0002; Budak, 8999; Ahmed, 

8997; AL-Hamdany and Yousif 8999 and Ayoob, 8999). Heritability used to indicate the relative 

degree to which a character is transmitted from parents to offspring, such estimation is of agreat 

importance because it indicates the breeding programe to be used for the improvement of 

acharacter.Evaluation of  heritability and genetic advance for grain yield and its components were 

studied in wheat (Rashid, 0020 and Yousif and kasim, 0000), (AL-Saffar, 8990) in F8 generation in 

barley. (AL-Rawi and Ahmad 0024) in upland cotton. AL-Hamdany et al. (8990) revealed that No. 

of spikes/ plant and 099-grain weight showed higher determination coefficient and contributing 

percent in F0 generation in durum wheat. 

 Using F8 diallel cross generation considered of great useful to estimate the genetic parameters 

which control the studied characters, then to improve the yield through, due to the segregation in the 

genetical material as well as to F8 grain availability in self pollinated crops (Hanafi and Gallis, 0000; 

Esmail, 8998; AL-saffar, 8990; Aghwan, 8995 and Yousif, 8992).  

 This study was conducted to estimate the genotypic-phenotypic correlations, path coefficient  

analysis, heritability, genetic advance as percent of the character mean,for some quantitative 

characters of durum wheat.  

 

MATERIALS AND METHODES 

 The genetic materials used in this study were 82 F8 populations derived from 2x2 diallel cross 

of durum wheat. These varieties were: leeds,Waha, Um-Rabi-5, Azeghar0, Um-Rabie7, Brashua, 

Cyprus0 and Korfila. Al-Hamdany (8995) indicated the variety sources, the experimental design and 

hybridization to obtain F0. Parents and F0 were swan in November 8993 using RCBDesign with three 

replications at the Fields of Agric. and Forestry college, Mosul University. Each plot consisted of  

two lines of each entries 7m Long, 79cm apart, at plant to plant distance of 05 cm.between plants . 

The following characters were measured for 09 randomly chosen plants of each plot: no. of spikes per 



plant (X0), no. of grains per spike (X8), 099-grain weight in gm (X7), harvest index as percent (X4), 

biological yield in gm (X5) and grain yield in gm (Y). 

 (SAS) and Microsoft office Excel 8997,were used to: 

0- Construct Analysis of variance of studied characters according to the   experimental design 

method used (AL-Rawi and Khalaf Allah, 8999). 

      8- Genotypic (VG), phenotypic (VP), Environmental Variances (VE) and broad        

           sense heritability (h
8

b.s) as outlined by Singh and Chaudhary (8993). h
8
 < 497     

           low, 49-997 moderate and > 99 high (Ali, 0000).  

      7- Genotypic (rG) and phenotypic (rp) correlations according to Walter (0035). 

4- Path coefficient analysis by (Wright, 0080), Fig 0. 

5- The expected genetic advance (GA) over direct selection for yield of second filial generation 

(Allard, 0099), where GA = k h
8

b.s σ p, k= selection differential= 8.39 for 57 selection and σ p 

= phenotypic standard deviation in F8. 

9- Expected genetic advance as a percent of each character to general  mean in F8 (GA%) from 

the equation GA%= (GA / character mean) x 099. Agarwal and Ahmad (0028) reported that 

GA% < 09 % Low, 09-797 moderate, > 797 high. 

 

Estimated values of geno-phenotypic and environmental variances presented in Table( 0.), 

were significant for all studied characters at 0% or 57 of probability level. 

Falconer, (0020) indicated that genetic correlation takes place either by linkage of genes or by 

pleiotropy or both of them. Table (8) showed Phenotypic-genotypic correlation coefficients, which 

were positive and significant for grain yield, with each of biological yield, harvest index, no. of grains 

per spike and no. of spikes per plant. 
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Fig 0. Path coefficient diagram of factors affecting grain yield in durum wheat. 

 

Table (0). Genotypic- environmental and phenotypic variances for studied characters in F8.  

Variance 

Characters 

no. spikes 

per plant 

no. grains 

per spike 

099-grain 

weight(gm) 

harvest 

index% 

biological 

yield(gm) 

grain 

yield(gm) 

VG 

82.839* 

 ± 

09.093 

40.472**  

± 

05.08 

9.098*  

± 

9.973 

8.005* 

 ± 

9.302 

38.99** 

± 

89.790 

09.973* 

± 

7.957 

VE 83.705* 50.039* 9.090  0.422  34.097* 09.744* 



± 

3.004 

 ± 

70.473 

± 

9.982 

± 

9.709 

± 

00.439 

± 

8.309 

VP 

55.930*  

± 

05.050 

08.992*  

± 

85.894 

9.800*  

± 

9.953 

7.924*  

± 

0.998 

049.395* 

± 

70.044 

89.720* 

± 

5.540 
(**) and (*) Significant at 07 and 57 respectively  

 

The relationships between each of no. of spikes per plant and biological yield, no. of grains per spike 

and harvest index were positively highly significant, in such case any increasing in one character lead 

to increasing in an other, a negative significant correlation coefficient shown between each of pairs: 

no. of grains per spike and 099-grains weight, harvest index and biological yield, so any increasing in 

a character will lead to a decreasing in another. The correlation between either yield and any of it’s 

components or between any pairs considered of a good magnitude to the breeder, therefore the 

selection depend on any character in early generations will give a chance to have a high product 

progenies. Positive and negative correlations were determined by numerous researchers such as 

(Rashid, 0020; Ferreira et al., 0003; Yousif and Kasim 8999 and Al-Hamdany and Yousif, 8999). 

The phenotypic correlation direct effect were positive for all characters on yield, Table( 7,) but high 

for biological yield and no. of spikes per plant (9.2492 and 9.547) respectively. The genotypic direct 

effect were positive and high for no. of spikes per plant and biological yield,(9.533 and9.239) 

moderate for 

Table( 8). Phenotypic and genotypic correlations among yield and its components in F8.  

Characters 
Correlation 

Coefficient 

Characters 

biological 

yield(gm) 

harvest 

index% 

099-grain 

weight(g

m) 

no. grains 

per spike 

no. spike 

per plant 

Grain 

yield(gm) 

rp 9.339** 

9.990** 

9.4890** 

9.5000** 

9.9055 

9.0980 

9.5994** 

9.9870* 

9.9534** 

9.5099* rG 

no. spikes 

per plant 

rp 9.3300** 

9.2009** 

-9.9398 

-9.9000 

9.9890 

9.9799 

9.9873 

9.9778 

 

rG 

no. grains 

per spike 

rp 9.0393 

9.0008 

9.9889** 

9.3499** 

-9.7905** 

-9.4890** 

 

rG 

099-grain 

weight(gm

) 

rp 9.9088 

9.780 

9.0972 

9.0282 

 

rG 

harvest 

index% 

rp -9.8049* 

-9.8779* 

 

rG 

(**) and (*) Significant at 0% and 57 respectively.   

 

Table(7): Path coefficient analysis between grain yield and it’s component in F8  

Characters 

no. spikes 

per plant 

no. grains 

per spike 

099-grain 

weight(g

m) 

harvest 

index% 

biological 

yield(gm) 

grain 

yield(g

m) 
no. spikes 

per plant 
pheno. (9.5470) 9.9980 9.9992 -9.9728 9.9550 0.0980 

geno. (9.5339) 9.9978 9.0999 -9.9800 9.9339 0.7790 

no. grains 

per spike 

pheno. 9.9990 (9.9203) -9.9095 9.7732 9.0429 9.5994 

geno. 9.0099 (-9.790) -9.9900 9.7990 9.0578 9.7838 

099-

grain 

weight(g

pheno. 9.9909 -9.9770 (9.9824) 9.9209 9.9097 9.9055 

geno. 9.9077 -9.9889 (9.8009) 9.9088 9.9077 9.7932 



m) 

harvest 

index% 
pheno. -9.9989 9.9552 9.9949 

(9.9739

) 
9.0300 9.8357 

geno. -9.9908 9.9599 9.9990 
(9.9890

) 
9.0045 9.8980 

biological 

yield(gm) 
pheno. 9.9807 9.9052 9.9997 -9.0098 (9.2492) 9.3399 

geno. 9.9870 9.9090 9.9800 -9.0988 (9.2398) 9.2797 
Residual effect (pheno.) 9.2789 Residual effect (geno.) 9.5780  

 

099-grains weight, and low for harvest index on grain yield. Other wise no. of spikes per plant 

through harvest index, no. of grains per spike through 099-grains weight and biological yield through 

harvest index have negative geno-phenotypic indirect effects, that is due to the negative correlation 

between such pairs of characters. A residual effects related to the errors among samples or to other 

characters not dependent (i.e out of this study) which still have an effects on yield, similar results 

were reported by Ahmed (8997) and AL-Hamdany and Yousif (8999). 

           Table( 4) showed that no. of spikes per plant, harvest index and biological yield have a higher 

heritabilities (50.9, 59.2 and 40.5) respectively, these characters have been governed by genes 

effects, while the remaining characters showed an intermediate ranges due to close values of their 

genetic environmental variance (as in table 0).   

 

Table (4) Some genetic parameters of yield and it’s components in F8 half diallel cross.  

Characters 

X  h
8

b.s GA GA% 

no. of Spikes/plant 3.524 9.509 8.759 70.938 

no. of Grain/Spike 07.220 9.443 2.239 89.849 

099-grain weight (gm.) 4.002 9.427 9.453 09.208 

Harvest index (%) 74.927 9.592 3.293 88.095 

Biological-yield (gm.) 40.273 9.405 08.745 80.592 

Grain-yield (gm.) 07.220 9.408 4.529 78.035 

 

           The expected genetic advance with respect to the characters mean used as a criterion of 

selections, so that it was called by (Falconer, 0020) a response to selection. Table 4. showed also a 

significant amount of genetic advance was expected in no. spikes plant 70.07, biological yield 80.5, 

harvest index 88.0 and no. of grains per spike 89.87. While a small amount of genetic advance was 

expected for 099-grains weight 09.0%, such agreed with Rashid (0020), Kasim et al., (0008), Ali 

(0005), Yousif and Kasim (0000), Ahmed (8997), Ayoob (8999) and Al-Hamdany (8993) in wheat 

Al-saffar (8990) and Yousif et al (8997) in barely. Table 5. revealed that the biological yield and no. 

of spikes per plant have determination coefficient (39.92 and 80,40) respectively from the yield 

variance, the contributed effects of both was (3.437). 

 

Table (5): Components (direct and joint effect) in percentage of grain yield variation. 

Source of Variation determination coefficient contributing 

percent  

Direct effect of no. of spikes plant  9.804099 07.399 

Direct effect of no. grains spike  9.992949 9.734 

Directeffectof099-grain weight(gm)  9.99295 9.973 

Direct effect of harvest index % 9.990404 9.999 

Direct effectofbiological yield(gm)  9.399227 78.270 

X0.X8 9.999099 9.993 



X0.X7 9.999952 9.997 

X0.X4 -9.998230 9.077 

X0.X5 -9.099202 3.430 

X8.X7 -9.990229 9.9023 

X8.X4 9.999535 8.204 

X8.X5 9.989947 0.872 

X7.X4 9.995942 9.875 

X7.X5 9.999525 9.983 

X4.X5 9.940839 8.820 

Residual effect 9.278529 72.930 

Total 0 099 

  

 

From the above results we could concluded that biological yield and no. of spikes per plant were 

recommended as a criterion for selection in the second filial generation for improving grain yield 

potential of durum wheat. 

 

 الخشنة لحنطةلالثاني في الجيل المسار وبعض المعلمات الوراثية معامل تحليل 

 
 خالد محمد داؤد                                        عبد الله طه الحمداني       غادة        

 كلية الزراعة والغابات –قسم المحاصيل الحقلية                          كلية العلوم   –قسم علوم الحياة       
 جامعة الموصل

 
 الخلاصة

في  أصنافالنصفي لثمانية من التهجين التبادلي استحصلت ية وعشرين عائلة في الجيل الثاني تمت دراسة ستة صفات لثمان
 تم تقدير التباينات الوراثية. ثلاثة مكررات يم القطاعات العشوائية الكاملة ببتصم الأصناف وهجنها التبادلية زرعت. الحنطة الخشنة

اعتمد تحليل المسار لتجزئة الارتباطات بين الحاصل ومكوناته إلى وقع والتحسين الوراثي المتة والتوريث ووالبيئي ةالمظهريو
يا لجميع موجباً ومعنووالوراثي كان التباين المظهري . النسبية لمساهمة كل صفة الأهميةتقدير تأثيرات مباشرة وغير مباشرة و

نبات وعدد الحبوب بالسنبلة ودليل الحصاد ط حاصل الحبوب بمعنوية عالية مع كل من عدد السنابل بالارتب. الصفات المدروسة 
هاتان  أظهرتكما . تأثيراً مباشراً عالياً على الحاصل والحاصل البيولوجي عدد السنابل بالنبات لصفتي، وكان البيولوجيوالحاصل 

للتحسين ( 73.49و  70.93)، وقيماً متوسطة على التوالي (49.05 , 59.04)الصفتان قيماً متوسطة للتوريث بالمعنى الواسع 

من تباين الحاصل  77.35و  07.39)كانت قيمة معامل التحديد لهاتين الصفتين . من تباين الصفةكنسبة مئوية الوراثي المتوقع 
 . لكليهما على الحاصل%( 3.530)المشترك  التأثير، في حين بلغ على التوالي
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