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ABSTRACT

Water use efficiency Increasing is an effective way to optimal water use and to achieve sustainable
production in a water deficit crisis. In this regard, the effect of drought stress through four irrigation regimes
(after 80 (control), 110, 140 and 170 millimeter evaporation) on four sorghum varieties (Sepideh, Kimia,
Payam and KGS32) was studied in the summer of 2016 and 2017 in Khorramabad, Iran. Results showed
that the morphological characteristics of plant such as plant height and grain yield components decreased
with increasing drought stress. Maximum number of grain per head (2286.9 seeds) from Sepideh and
maximum thousand-kernel weight (23.8 g) were obtained from Payam variety in the first year under normal
irrigation conditions. The highest grain yield was obtained under normal irrigation conditions with an
average of 8230.5 kg ha! and the lowest grain yield was obtained from irrigation after 170 mm evaporation
with an average of 3917.5 kg ha. The highest water use efficiency for grain yield (1.55 kg m=) was
obtained from Sepideh variety in the after 110 millimeter evaporation irrigation regime. Totally, Sapieh
variety at after 110 millimeter evaporation irrigation regime saves irrigation water, while producing optimal
economic performance and is recommended for temperate region of Khorramabad and similar areas.

Keywords: Irrigation regime, number of grains per head, thousand-grain weight, variety, water shortage
crisis.
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Figure 1. Monthly temperatures during sorghum growing season in 2016 and 2017.

Table 1. Chemical traits of field soil.

Year N (%) P (ppm) K (ppm) pH EC (ds/m)
2016 0.31 12.1 332 7.6 1.27
2017 0.42 135 361 7.5 1.25
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Figure 2. Mean comparison of the interaction effects of year x drought stress x variety on grain number
per panicle.
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Table 2. Variance analysis of measured traits of grain sorghum.

. Grain per Thousand . Harvest
S.0.v df Height head grain weight Grain yield Index WUEgy WUEgy
Year (Y) 1 875 131846**  5070.68** 8259814 13.56 0.562% 7.014%%
Rep.(Y) 6 73 6749 9.19 64070 0.40 0.003 0.015
?Sr)ought SUESS 3 3gpgEx  901576%* 246.85% 28864439%* 109.58** 0.128* 3.265%
Ea 18 28.6 19498 7.78 361588 13.80 0.021 0.041
Variety (V) 3 BO5EY  311444%* 121.29%* 44668570%* 175 2.731%* 12.0*
SxV 9 17.2 25315% 89.0%* 7988 9.83 0.112%* 3.431%
Y xS 3 15.1 241991%* 34.03 294807 0.95 0.037 0.234
Y xV 3 478.2% 9557 140.64%* 8177 14.94 0.103 0.283
YxSxV 9 476 70384%* 43.31%* 606479 13.65 0.045 0.546
Eb 72 30.9 10062 10.78 406273 20.45 0.025 0.167
C.V. 155 16.7 12.4 16.6 13.7 10.7 9.01

*and **: significant at 5% and 1% of probability levels, respectively.
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Table 3. Mean comparison of measured traits of grain sorghum.
Teatments Grain per Thousand grain Grain yield Harvest Index WUEgy WUEby
head weight (g) (Kg/ha) (%) (Kg/m3) (Kg/m3)
Drought stress*
70 2007.2a 21.9a 8230.5a 38.0a 1.39ab 3.64d
110 1880.1b 21.0ab 7889.3a 39.3a 1.50a 3.83bc
150 1598.2¢ 17.8b 5734.4b 33.5b 1.29b 3.84cd
190 1235.3d 16.0c 3917.5¢ 25.8¢c 1.09c 4.21a
Variety
Sepideh 1820.6a 18.5b 6695.0a 34.1a 1.37a 4.03a
Kimia 1649.8bc 19.2ab 6386.5b 34.2a 1.30ab 3.85cd
Payam 1513.4c 20.1a 6142.8c 33.9a 1.25b 3.71d
KGS32 1737.0ab 18.9ab 6547.4ab 34.4a 1.34ab 3.92bc
Year
2016 1735.4a 19.5a 6561.1a 33.6a 1.35a 4.0a
2017 1625.0b 18.8a 6324.7a 34.7a 1.28b 3.7b
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*Drought stress: irrigation after 80 (control), 110, 140 and 170 mm evaporation from pan class A. Means in the same column followed

by similar letter(s) are not significantly different using Dancan’s Multiple Range Test.
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Figure 4. Mean comparison of the interaction effects of drought stress x variety on water use efficiency
for grain yield (WUEQgy).
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Figure 5. Mean comparison of the interaction effects of drought stress x variety on water use efficiency
for biological yield (WUEby).
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