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Table 1. Correlation coefficients between the sddraits in wheat

Trait" X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 Xi4
X1 1

X2 -0.19 1

X3 0.41 -0.38 1

X4 052" 022 0.20 1

X5 0.31 0.21 0.50" 0.26 1

X6 0.004 0.11 0.08 0.33 0.02 1

X7 056" -0.15 0.36 0.36 058" 0.04 1

X8 048 -05° -0.14 0.61" -0.01 0.36 0.21 1

X9 0.46 -0.02 037 0.25 0.80" -0.21 0.67° -0.2 1

X10 0.37 0.08 045 -0.19 0.92° -0.12 0.67° 0.00 0.93" 1

X11 -0.01 037 031 0.03 033 047 0.12 -0.2 -0.05 0.12 1

X12 -0.18 -0.26 -0.26 0.15 -0.29 -0.08 -0.19 0.29 -0.31 -0.32 -0.5" 1

X13 0.67° -0.21 030 039 0.45 -0.06 0.92° 0.32 0.61" 0.55° 0.09 -0.25 1

X14 024 033 046 0.16 091" 0.15 057° -0.1 0.75° 0.88" 0.4Z -0.5 0.49" 1
* and™: Significant at 5% and 1% probability levels, resfively.

T x1, plant height; X2, 1000-grain weight; X3, pedie length; X4, spike length; X5, spike weight;,X@&mber of grain

per spike; X7, number of spike per plant; X8, numifespikelet per spike; X9, stem weight; X10, bigical yield; X11,
harvest index; X12, protein percent; X13, numbetillefr; X14, grain yield.
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Table 2 Analysis of variance of the measured traits in athesing second Griffing’s method
Mean squares

Source of Peduncle No. of tiller Spike Stem Protein  Harvest Biological Grain

variations length per plant weight weight  percent index yield yield

Replication 2  75.2" 108.4 18317.3  1859.32 3.F 0.02 315387 5546.2"
GCA 6 72.1° 323.8" 23030.4 16703.3 35.9" 0.04 59822.3 12948.5
SCA 21 155 187.5 12269. 114114 435" 0.02 326551 5233.0°
Error 54 2.79 8.52 1428.4 1661.75 10.1 0.03 5794.0 427.0

ns

" and™ : Not-significant and significant at 5% and 1% pabliity levels, respectively.
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Table 3. General combining ability of yield relateglits in wheat cultivars

Wheat Peduncle No. of tiller Spike Stem No. of spike Protein Harvest Biological Grain
cultivars length per plant weight weight perplant percent index yield yield
Alvand -0.24 0.97 191 228 0.81 -0.06 0.005 4573 16.6"
Ofogh 0.10 -3.65 14.17° -0.26 -3.26 0.32 -0.02 -13.4 -14.3
Anfarm9 -1.45 -1.38 -21.2°  -9.89" -0.54 -0.09 0.02 -43.4° -8.33
BC-Roshan 0.57 1.36 5.37 1.39 0.76 -0.29 -0.008  -1.08 -3.61
Chamran2 0.89 0.38 6.56 6.47 0.73 0.09 -0.005 250 7.36
Ghods -1.16 -0.53 -6.84  -139 -0.96 0.89 -0.014 -14.1 -4.27
Sorkh-dane 1.29 2.85" 11.1 -6.60 2.46 -0.85" 0.02 1.61 6.49
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Table 4. Specific combining ability of yield reldt&raits in wheat hybrids

Hybrid Peduncle No. oftiller  Spike Stem Protein Harvest Biological Grain
length per plant  weight weight percent index yield yield
AlvandxOfogh 3.1 3.62 14.9 -5.54 -0.001 -0.01 131 1.32
AlvandxAnfarm9 1.09 4.62 42.8 12.4 -0.66 0.10 495 54.3
AlvandxBC-Roshan 0.02 -4.68 -57.1 -8.54 0.43 -0.06 -63.5 -43.43
AlvandxChamran2 -3.52 -7.08" -93.3" -18.6 1.71 -0.09 -109.9 -69.1"
AlvandxGhods 1.63 0.04 9.39 -18.6 -0.71 0.02 -23.8 -1.70
AlvandxSorkh-dane 0.61 8.00 -59.0 -34.7 0.56 -0.08 -98.6 -22.7
OfoghxAnfarm9 -0.46 1.45 -154 -30.2 -0.67 0.03 133 -9.63
OfoghxBC-Roshan 0.3 -1.04 -22.7 -72.1 0.55 0.04 -85.1  -11.2
OfoghxChamran2 -3.34 -4.81 -99.2" -90.8" 3.04" -0.10° -154.6 62.7
OfoghxGhods 2.58 0.91 13.2 428 291 -0.01 63.9 -2.36
OfoghxSorkh-dane -3.84 -9.53" -236.4° -291.77 4.03° -0.18" -410° -185.72°
Anfarm9xBC-Roshan -1.03 -1.13 -15.8 -51.8 0.48 -0.03 -394 -13.7
Anfarm9xChamran2 -1.34 -4.97 43.6 20.4 0.91 -0.02 63.5 194
Anfarm9xGhods -0.65 0.23 -0.26 -19.8 861 -0.02 -5.7 12.2
Anfarm9xSorkh-dane -7.92 -0.72 -7.35  -17655 10.6" 0.24" -99.2 49.4
BC-oshanxChamran2 0.05 -4706 -47.3 -17.8 1.39 0.00 -80.5 -345
BC-RoshanxGhods 0.91 -1.20 2.76 -12.2 -1.38 "0.08 -10.7 34.8
BC-RoshanxSorkh-dane 4796 17.42 -5.87 56.6 -0.32 -0.04 -31.8 -54.6"
Chamran2xGhods -0.87 1.93 0.25 24.4 -2.01 0.01 17.8 -3.02
Chamran2xSorkh-dane -8798 -2.14 -221.61 -4.35 1.51 -0.28 -244.6" -179.7
Sorkh-danexGhods 9.62 21.46" 231.3° 1728 -2.62° 0.25° 436.9 16.4
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Table 5. Analysis of variance of yield relatedtsan wheat using Hayman’s method
Mean squares

So.urt(.:e gf df Peduncle Number of Spike Stgm Protein Harvest Biollogical Grain vield
variation length tillers weight weight percent index yield Y
Replication 2 65.6" 91.2" 15726.3 517.4 4.6" 0.03 14811.8  4826.8
a 6 54.3" 257.8" 11792.5°  7054.6 19.8" 0.03 36392.5 6604.3"
b 21 23.8" 162.5" 15268.8  14594.% 37.1° 0.02 42389.4 7366.9"
h 1 0.29 140.6 3649.0 2503.6 712" 0.00 6422.2 2471.1
h 6 47.17 107.6 24205.1" 24036.8 27.0° 0.02 71097.2  13162.0°
B 14 15.6 187.5 12269.1 11411.5% 435" 0.02 32655.1 5233.1"
c 6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
D 15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Error 96 3.12 8.97 1578.18 2203.31 0.11 0.05 6&72.6 556.83

T: a, an estimate of the general combing abilityaffing; b, dominance; ) comparison of parents versus crosses th
heterosis; b specific heterosis of each parery;gart of the dominance deviation that is the spedifiminance of each cro
and is equivalent to the specific combining abibfyGriffing; c, genotype x environment interactjiah difference betwee
the reciprocal crosses.

o gy 3l eslainl b pasS (o ouls (6,505l Blas S5 sl gl P Jgo
Table 6. Genetic parameters of the measured inaitheat using Hayman's method

Genetic Peduncle .NO' of Spike . Protein  Harvest Biological L Peduncle
tiller per . Stem weight . . Grain yield

parameter length plant weight percent index yield length
D 8.72 10.9 10.9 3796.2 4061.5 3.6 0.002 13598.2 2086.9
(x2.60) (¢5.60) (¥5.60) (¥1188.40) (+1607.10) (+0.30) (+0.001) (+5053.90) (+537.20)

Hy 24.3 125.8 125.8 14514.5 13459.2 311 0.01 38969.4 7541.2
(+4.40) (x¥15.20) (¥15.20) (¥3377.30) (+2958.90) (+0.80) (+0.003) (+8772.70) (+1038.40)

H 13.8 102.5 102.5 9148.6 8290.8 24.6 0.01 23771.3 4547.6
2 (2.40) (¥11.33) (¥11.33) (x1451.50) (+1730.00) (x0.50) (+0.002) (+5244.60) (+604.36)

= 14.3 10.7 10.7 8210.8 8797.9 8.14 0.005 26078.3 4512.2
(+4.40) (¥10.10) (x10.06) (+2218.20) (+2945.70) (x0.60) (+0.003) (+8714.30) (+1001.80)

h2 0.85 0.92 0.92 0.84 0.75 0.99 0.77 0.76 0.88
b (#0.02) (x0.01) (0.01) (+0.02) (+0.03) (#0.01) (#0.03) (+0.04) (+0.01)

h2 0.34 0.29 0.29 0.14 0.07 0.13 0.22 0.14 0.17
n (+0.05) (x0.03)  (+0.03) (+0.04) (+0.04) (+0.007) (+0.05) (+0.05) (+0.04)

E 1.03 2.99 2.99 526.0 734.4 0.03 0.001 2290.8 185.6
(#0.14) (x0.43) (+0.43) (£71.5) (£99.1) (+0.005) (+0.0002) (+318.90) (+26.40)
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Figure 1. regression of Wr on Vr for different tsadf wheat cultivars. 1. Alvand, 2. Ofogh, 3. Ama9, 4.
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Abstract

Increasing the grain yield is the most importardaldor breeders. Since grain yield has a polygenic
heritability, it's difficult to study and so oftdmmeeders use the yield components to improve irdier
to investigating the genetic analysis of yield #@isdrelated traits in wheat, a 7x7 one-way diatlesign
was carried out in drought stress condition ataedefield of the University of Birjand, Iran, irfD25-
2016. The genotypes included seven parents (Alvamfaram9, Chamran2, Back Cross-Roshan,
Ghods, Ofogh and local variety Sorkh-Dane) and ydrils. Analysis of variance showed that there
was a significant difference between genotypedlistadied traits. Griffing;s diallel analysis shed
that general combining ability (GCA) and specificrthining ability (SCA) of the parents for all stadi
traits except for harvest index were significartteanalysis of variance by Hayman’s method showed
that the component a (additive variance), compobggiominance variance), componept(inequal
frequency of dominant and recessive alleles) amdpcment b (specific combining ability) were
significant for most of the traits. Also, the compat h (heterosis) was significant in all traits, except
for harvest index, peduncle length, biological ¢jedtem weight and spike weight. The results of thi
research showed that the local varieties Sorkh-BadeAlvand were the best and Anfrarm9 and Ofogh
were the worst varieties for general combing abilAlso, the hybrids Ghods x Sorkh-Dane and
Anfarm9 x Alvand were the best and Ofogh x Sorkmé®and Chamran2 x Sorkh-Dane were the worst
hybrids for specific combining ability in Birjandaather conditions.

Keywords: Additive and dominance effects, Combining abilitgriffing and Hayman methods,
Heritability
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