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Table 1) Soil analysis of experimental place
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Soil " EC TNV o.Cc. SP.  TotalN P K Fe Zn B
texture 2 (ds/m) (%) (%) (%) (%) (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)
Clay loam 8.1 0.73 20 1.46 52 0.15 95 350 2.6 0.6 2
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Table 2) Combined analysis of variance of different wheat genotypes under heat stress and normal conditions

Mean Square (MS)
Source of Spike Plant 1000 grain n - Number of . . . .
- df Ieﬁgth height weight Grains/spike fertile spike Grain yield Biological yield
Heat stress 1 4.32%* 194.47** 97.53** 138.53** 53362.09** 5344921.17** 24373751.16**
Genotyp 9 4.23** 108.94** 64.16** 86.10** 24554,12** 2634228.63** 9065368.12**
Genotyp* H 9 0.22* 1.61ns 3.17ns 1.46ns 2192.43%* 116424.19** 471067.39ns
Error 36 0.10 1.23 3.78 1.29 415.25 20004.10 859387.7
C.V (%) - 3.77 1.42 4.99 2.99 5.77 3.77 8.31

**,*and ns significant at 1% probability level and non-significant, respectively ;1> jxs & 570 5 Jlz> CLW 03,3 g i S ans g

J"C.'J d;.b JQU,JJ.: r.LS/s_QL"au 6‘.&;".’5}43 f‘))r@aaw oslw ;‘L«.&Ag’ﬂ‘ﬂ (“ JJ.L"-
Table 3) Simple correlation coefficients agronomic important traits of different wheat genotypes in normal conditions

Traits 1 2 3 4 5 6

1 1000 grain weight 0.263"

2 Grains/spike 0.018™ 0.670"

3 Number of fertile spike 0.175™ 0.219"™ -0.575™

4 Grain yield 0.175™ 0.209"™ -0.584" 0.999™

5 Biological yield 0.165™ 0.505"™ -0.182"™ 0.404" 0.382™

6 Plant hight -0.312™ 0.188™ 0.006™ 0.199"™ 0.190™ 0.533"™
** and ns Significant at 1% probability level and non-significant, respectively D gme 8 57 Jlez| clg.w 03,3 e L5 5 4 NS
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Table 4) Results of stepwise regression analysis of wheat genotypes in normal conditions
Variables into the model 1
Constant 342.967"
Number of fertile spike 9.670™
Coefficient of determination 0.998
** Significant at 1% probability level ARSI C]a.d 05 Jls g
oS g Jame 53 dils 5 Shes Che (6l r.\.S/ SLos 85 Cude a4 (0 Jyusr
Table 5) Path analysis of wheat genotypes for grain yield trait in normal environment
Correlation
Traits Number of fertile spike with
grain yield

Number of fertile spike 0.999 0.999"




o GBS 85 53 a3 Shes 5 S Slie gl O, 5 N

R Y S T P VCH F IV P VIR LR | WS IPPRK ST & W - v oo | S PR

Table 6) Average standard deviation for each group of average total for the studied traits in normal conditions

: Group 1 Group 2
Traits o Stan dgr 3 \ean Stan da_lr 3 Total Mean
deviation deviation
Spike length 8.73 -0.03 8.68 0.03 8.71
Plant hight 77.10 2.65 82.41 -2.65 79.76
1000 grain weight 38.40 1.87 42.13 -1.87 40.27
Grains/spike 40.83 -1.37 38.08 1.37 39.46
Number of fertile spike 346.46 36.39 419.23 -36.39 382.84
Grain yield 3692.67 352.50 4397.66 -352.50 4045.16
Biological yield 10799.98 982.15 12764.28 -982.15 11782.13
b S i s o f.»;s/ SLes 55 ool Kimen ul o (V Jgis
Table 7) Simple correlation coefficients of wheat genotypes in heat stress environment
Traits 1 2 8 4 5 6 7

1 Spike length 1

2 1000 grain weight 0.008"™ 1

3 Grains/spike 0.209™ -0.854™ 1

4 Number of fertile spike -0.136™ 0.012" -0.223™ 1

5 Grain yield -0.207™ 0.061" -0.322" 0.985" 1

6 Biological yield -0.094™ 0.132"™ -0.069™ 0.495™ 0.432"™ 1

7 Plant hight -0.594"™ 0.074™ -0.145™ 0.278™ 0.243"™ 0.410™ 1

** and ns Significant at 1% probability level and non-significant, respectively

Dlssme 51 Jlez| ClaM 03l pae 5 5 4 NS ke

@S S5 s s paS sl 95 8 4 o 0 g 55 w5 (A gu
Table 8) Stepwise regression analysis of wheat genotypes in heat stress condition
Variables into the model i
Constant

Number of fertile spike
Coefficient of determination

-77.608
10.909
0.971

** Significant at 1% probability level JARS S c]a.w BESSIEYEETE 2

LS i B 3 &l 5 Shes Lo gl p o kS slacs 85 Code o (4 Jpar

Table 9) Path analysis of wheat genotypes for grain yield trait in heat stress condition

Correlation
Traits Number of fertile spike with
grain yield
Number of fertile spike 0.985 0.985**
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Table 10) Average standard deviation for each group of average total for studied traits in heat stress condition

Group 1 Group 2 Group 3
. Mean Standard Mean Standard Mean Standard Total Mean
Traits deviation deviation deviation
Spike length 7.90 0.27 8.46 -0.29 8.90 -0.73 8.17
Plant hight 75.79 -0.03 77.36 -1.61 70.73 5.02 75.75
1000 grain weight 38.14 -0.42 37.24 0.47 36.60 1.12 37.72
Grains/spike 35.15 1.27 38.27 -1.85 38.50 -2.08 36.42
Number of fertile spike 329.94 -6.74 334.70 -11.50 248.22 74.98 323.20
Grain yield 3541.78 -93.55 3516.48 -68.25 2682.2 766.03 3448.23
Biological yield 10465.17 42.24 11683.28 -1175.87 7233.22 3274.18 10507.41
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Figure 1) The dendrogram derived of cluster analysis wheat genotypes in normal conditions
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Figure 2) Dendrogram derived from cluster analysis wheat genotypes under heat stress condition
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Abstract  To determine the traits affecting grain yield, 10 bread wheat Keywords
genotypes including Morvarid and Kohdasht cultivars and Lines of N-87-4,
N-87-9, N-86-6, N-86-8, N-80-19, N-86-5, N-85-5 and Line 17 were planted in
two separate experiments including environmental conditions without heat
stress in 15 December, and heat stress conditions of 10 February in Gonbad
Kavous Agricultural Research Station during 2011-2012. Genotypes were
compared in a randomized complete block design with three replications and
with combined analysis. Interaction of heat stress and genotypes were
significant for grain yield, spike length, number of fertile spike. Genotypes and
heat stress effect in all recorded traits were significant. In both conditions, grain
yield had a positive and significant correlation with number of fertile spikes.
Stepwise regression showed that the number of fertile spikes in normal
conditions 99.8% and in heat stress 97.1% of grain yield changes were
explained. The path analysis showed that the number of fertile spike had the
most direct effect on grain yield in both conditions. The cluster analysis
categorized genotypes into two group in normal conditions and three groups in
heat stress conditions. Therefore, the number of fertile spikes can be used
indirectly in the selection of genotypes with high yield in both heat and normal
conditions.

cluster analysis
common wheat
correlation

heat stress

path analysis
stepwise regression
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