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Variation in some agronomic characteristics and soluble stem carbohydrates
cantent at anthesis in spring wheat genotypes under terminal drought stress
conditions
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Table 1. Analysis of variance for agronomic and physiological traits of spring bread wheat genotypes under terminal drought stress conditions

oy93dsb s Glacay S
i 556l b 5, S S, b sy als im0 RN RN il J ylowe

35T ey Days 65 gl Days to 1000 Grain Gain Stem soluble s> Sles
S.0. V. JRE d.f toheading Plant height physiological maturity grain weight filling period filling rate carbohydrates Grain yield
Replication SIS 1 87.309 2695.9 122.39 503.89 2.95 0.475 67150.60 0.007
Block (adj) odd e &S 96 1.540 72.072 3.035 17.367 3.825 0.013 471.430 0.980
Genotype G5 195 9.771 427.043 7.101 33.484 4.820 0.028 472.025 1.902
Genotype (adj)  ois sl o 55 195 6.281" 297.891" 5.2536" 23.580" 2.770° 0.020™ 416.704™ 1.055"
Error o 99 1.7512 62.2958 1.796 8.2841 2.2411 0.0068 353.6421 0.3811
C.V.(%) S ek ey 1.2 7.1 0.9 9.9 4.3 9.8 36.1 18.9

ns: Non-significant Sls gme & M8

* and **: Significant at 5% and 1% probability levels, respectively
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Table 2. Mean, maximum, minimum, standard deviation, genotypic and genotypic coefficient of variance and heritability for agronomic and physiological traits of

spring bread wheat genotypes under terminal drought stress conditions

S5 Sy 6, Glo Jlous Gl s S
G plis) Days to als 58 055 &3 0 5 0555 sk Qs 0SS Stem soluble wls s Slee
aliw ,5gb G 55, Plant height Physiological 1000 grain weight  Grain filling duration Gain filling rate carbohydrates Grain yield
Statistics .,LT  Days to heading (cm) maturity (g) (day) (g.day™) (mg.g” dw) (kg.ha™)
Mean ool 115 111 155 29.20 35 0.84 52.20 3271
Standard deviation e ol ol 221 14.58 1.85 3.92 1.48 0.12 15.27 925.2
Maximum - 119 153 159 39.9 39.0 1.18 95.50 6095
Minimum S 106 83 149 18.1 30.0 0.52 8.50 987
Genotypic variance =555 ol 0.682 0.708 0.457 0.426 0.226 0.455 0.036 0.478
Genotypic coefficient 0.718 0.758 0.436 2.235 1.358 80.302 0.363 0.021
of variation 5 55 DXy
Heritability Sl 0.829 0.843 0.656 0.620 0.369 0.653 0.097 0.646
ns: Non-significant Jls sxe e M8

* and **: Significant at 5% and 1% probability levels, respectively
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Table 3. Phenotypic (up) and genotypic (low) correlation coefficients among agro- physiological traits of spring bread wheat genotypes under terminal drought

conditions
Sslba s S
A Sl G gl S Smsd Sh,s b5, als 5l 059 @ls Ol 5 0593 Jsb als s 3 Sy 4l J glos
Plant Ao 5 56b G 55, Plant Days to 1000 Grain filling Gain Stem soluble als 5 Sles
characteristics Days to heading (1)  height (2) / physiological maturity (3)  grain weight (4) duration (5) filling rate (6) carbohydrates (7)  Grain yield (8)
-0.016™ 1
@) -0.018"
3 0.737: -0.063" 1
0.897 -0.014"
@ -0.437: 0.100™ -0.460: 1
-0.550 0.099" -0.704
) -0.540:: -0.048" 0. 161:* 0.089™
-0.692 -0.014" -0.301 0.033 ™
©) -0.263: 0.113™ -0.496:: 0.952*:* -0.216: 1
-0.370 0.098" -0.621 0.968 -0.219
) -0.048" 0.025™ 0.004" 0.188: 0.072:S 0. 165; 1
-0.129" 0.042" -0.083" 0.806 0.164 0.748
® -0.451: -0.3 1**** -0.413: -0.331: 0.147:* 0.278: -0.08“1* 1
-0.542 -0.502 -0.577 0.205 0.225 0.189 -0.394

ns: Non-significant
* and **: Significant at 5% and 1% probability levels, respectively

Jlsgma e M8
*% *
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Table 4. Direct (on diameter) and indirect effects of studied traits on grain yield in spring wheat genotypes under terminal drought stress conditions

13> Slas b San o5
Plant characteristics A8 Sliv X4 X, X3 X4 Correlation coefficient with grain yield
X, Days to heading diw iy b3y, <0396 0.0058  -0.0544 0.0068 -0.451™
X, Plant height A s, 0.0063  -0365"  0.0233 -0.0213 -0.310"
X; Grain filling rate Ssodi e 01041 00412 02077 -0.0234 0.278"
X4 Stem soluble carbohydrates  «lu Jglows slacslydn s S 0.0190 -0.0091 0.0341 -0.142" -0.088™
ns: Non-significant Sls gme & M8

* and **: Significant at 5% and 1% probability levels, respectively
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Fig. 1. Path diagram for traits affecting grain yield under terminal drought stress conditions in spring wheat

genotypes
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Variation in some agronomic characteristics and soluble stem carbohydrates
content at anthesis in spring wheat genotypes under terminal drought stress
conditions

Majdi, M*., M. R. Jalal Kamali®, M. Esmaeilzadeh Moghaddam?, D.
Eradatmand Asli*, F. Moradi® and S. Tahmasbi®

ABSTRACT
Majdi, M., M. R. Jalal Kamali, M. Esmaeilzadeh Moghaddam, D. Eradatmand Asli, F. Moradi and S. Tahmasbi.

2011. Variation n some agronomic characteristics and soluble stem carbohydrates content at anthesis in spring wheat

genotypes under terminal drought stress conditions. Iranian Journal of Crop Sciences. 13(2): 299-309. (In Persian).

To study the variation in some agronomic characteristics and soluble stem carbohydrates at anthesis in spring
wheat, 196 wheat genotypes received from the International Maize and Wheat Improvement Center (CIMMYT)
were evaluated in a field experiment at Hasan Abad Field Research Station, Darab, Iran, in 2008-2009 growing
season. Analysis of variance of data revealed that spring wheat genotypes were significantly different (P <0.01)
for days to heading, plant height, days to physiological maturity, 1000 grain weight and grain yield. The
genotypes were also significantly different (P<0.05) for grain growth duration. Range of variation for some
characteristics as days to heading was narrow (106-119.days). However, the range of variation for soluble stem
carbohydrates at anthesis was very wide(8.5-95.5 mg.g”' dry matter). Variation in the grain growth rate was
0.52-1.18 mg.day™ and grain yield varied from 987-6095 kg.ha™'. Genetic correlation between soluble stem
carbohydrates at anthesis and grain yield was negative but significant (-0.394**). It was indicated that the
accumulation of high amount of stem soluble carbohydrates at anthesis without remobilization process can not
effectively increase grain yield under terminal drought conditions. Path analysis revealed that the direct effects
of four characteristics: days to heading, plant height, grain growth rate and soluble stem carbohydrates at
anthesis on grain yield were significant. Early maturity and grain growth rate were under genetic control and
correlated with grain yield under terminal conditions of this study that can be used in wheat breeding programs

for improvement of grain yield under terminal drought conditions.

Key words: Earliness, Grain growth rate, Soluble carbohydrates, Spring wheat andTerminal drought stress.
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