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Effect of drought stress on light absorption, radiation use efficiency and yield of
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ABSTRACT

In order to investigate the light absorption and radiation use efficiency and grain yield of maize varieties
in irrigation different levels, split plots experiment in randomized complete block design were conducted
with three replications at Ilam University Research Field. Irrigation at three levels was assigned to the
main plots (irrigation after 70, 105 and 140 mm evaporation from evaporation pan Class A) and four
single cross corn hybrid varieties (524, 666, 677 and 704) were sub plots. Irrigation levels were
significantly different in grain and biologic yields and harvest index. Grain yield decreased by 19% and
42% at 1105 and 1140 irrigation levels, respectively. Harvest index decreased by 0.8% at 1140 Irrigation
level. Results showed that maximum grain and biologic yields were observed in SC704, SC677 varieties,
respectively. The effect of irrigation levels was significant on radiation use efficiency. The highest
radiation use efficiency was observed in the studied varieties at 170 irrigation level (with an average of
2.43 g/mJ). Water deficit at 1140 Irrigation level, radiation use efficiency was reduced by 25.11% relative
to optimum moisture conditions. Based on the results, although all maize varieties showed reduced
radiation use efficiency under drought stress, SC677 variety had the highest radiation use efficiency under
stress and optimum irrigation conditions, compared to other varieties and cultivation of this variety is
recommended, especially under stress conditions.
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Table 1.Characteristics of soil in experimental site

Soil depth Texture EC PH 0.C N P K
(cm) (ds.m™) (%) (%) (ppm) (ppm)*
0-30 Loamy 0.62 7.32 14 0.12 19.6 601
30-60 Loamy-Clay 0.69 7.14 1.17 0.08 17.6 470
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Table 2. Analysis of variance of evaluated traits

Mean Squares

S.0.v Df Grain yield Biologic yield  Harvest index Leaf areaindex  Radiation use
efficiency
Block 2 556099.9™ 1612803.4" 47.283¢ 0.032 " 0.193 "™
Irrigation 2 57359841.2**  145618334.7**  61.667° 2.309°* 1.064**
Ea 4 1324652.9 77238744 14.291 0.180 0.067
Variety 3 1797020.9° 9766327.0° 37.306™ 0.052 " 0.042 "
Variety x Irrigation 6 677594.9" 597983.2" 16.477™ 0.005 ™ 0.12m
Eb 18 487129.1 2927310.9 13.214 0.031 01
Coefficient of variation 8.50 10.94 6.93 6.09 17.30

S sre sl g Aoy Sy g gy Jleiml s 10 IS cixe ey g FF "
ns, *,**: non-significant and significant at 0.05% and 0.01% of probability levels, respectively.
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Table 3. Mean comparison of the significant traits

Treatment Grain yield (kg/ha) Blozﬁg;ﬁgeld Harvest index Leaf area index efﬁgi(jelsx?gljls\j 3
Irrigation
170 10306.5 a 18991 a 54.23a 337a 243a
1105 83904 b 15899 a 53.18 a 2.83b 2.16 ab
1140 59446 c 12039 b 49.89 b 2.50 b 1.83b
Variety
SC524 7784.7Db 14506.8 b 53.73a
SC666 8000.9 b 15014.3 ab 53.52a - -
SC677 8820.7 a 16445.9 a 53.08a
SC704 8248.9 ab 16604.6 a 49.41a
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In each column means with the similar letter are not significantly different (P<0.05).
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Figure 1.The effect of different levels of irrigation on leaf area index of corn varieties
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Figure 2. Leaf area index changes of different irrigation levels during the growth period. At each period,

column with the same letter are not significantly different at 5% of probability level. Vertical bars
represent standard errors.
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Figure 2. Effect of different irrigation levels on radiation use efficiency of corn varieties
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Figure 3. Effect of different irrigation levels on absorbed radiation of corn varieties
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Radiation use

Variables Grain yield Biologic yield Harvest index Leaf area index efficiency
Grain yield 1
Biologic yield 0.939™ 1
Harvest index 0.408" 0.077™ 1
Leaf area index 0.825™ 0.850™ 0.144" 1
Radiation use efficiency 0.663™ 0.500™ 0.567™ 0.535™ 1
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