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Effect of water stress on yield, yield components and photoassimilates partitioning
of barley cultivars (Hordeum vulgare L.) at reproductive stage
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ABSTRACT

In order to determine the effect of water stress on yield, yield components and phtoassimilate of barley at
flowering stage, a a split-plot field experiment was carried out based on randomized complete blocks
design with three replications during 2018-2019 growing season. Irrigation treatments included normal
irrigation and irrigation up to the flowering stage was the main plots and barley cultivars (Sahand,
Bahman, Makui and Valfajr) were subplots. The results showed that 1000-grain weight of cultivars
decreased 21.45% under stress conditions by compared to normal irrigation. Makoei cultivar had the
highest decrease in grain yield with 23.55% reduction compared to other cultivars. Bahman and Makoei
cultivars had the highest biological yield reduction. The highest biological yield was observed in Bahman
cultivar under normal irrigation conditions. Under stress condition, the rate of remobilization increased in
all parts and internods of the stem and cultivars. All cultivars had differences in the rate of remobilization
from different parts of the stem, so that in the case of Valfajr and Sahand cultivars, the rate of penultimate
remobilization was higher than peduncle. Bahman and Makui cultivars had high remobilization rate from
peduncle and lower stem internodes. The remobilization efficiency of different stem internods had
significantly increased under stress condition and the highest contribution of peduncle remobilization was
obtained by Sahand cultivar under water stress conditions. Therefore, baseb on the yield indices and rate
of remobilization of photosynthetic materials, Bahman and Sahand were identified as suitable barley
cultivars under normal irrigation and water stress conditions, respectively.
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Table 1. Variance analysis (ANOVA) of measured traits in barley.

Mean Square

SOV Plant Nun_1ber of Weight of o o ) ) Dry weight (10 days after pollination)
d.f. heiaht grains per 1000-arai Grain yield Biological yield Harvest index Lower
€ig spike -grains Peduncle Penultimate internodes
Replication 2 5.468 " 7.559 " 0.373 "™ 737.266 ™ 29.211"™ 16.111™ 740.466 "™ 147.248 ™ 33.089 ™
Irrigation 1 218.4™ 15.714" 602.9.4 ™ 63411.15™ 62093.95 ™ 139.684 " 8348.487 " 2418.034 ™ 321.274 "
Error a 2 2.102 0.292 0.128 0.226 425.565 4.091 91.120 8.163 36.456
Cultivar 3 640.0 ™ 79.984 ™ 76.437 " 12040.412 ™ 5377.767 78431 5829.799 ™ 16884.283 ™ 15372.405 ™
Cultivar x Irrigation 3 4843 ™ 0.883 "™ 14.368 ™ 783.611 ™ 527.779 ™ 14.808 ™ 299.880 " 180.217 ™ 34.236 "
Error b 12 2.790 0.809 4.808 106.243 122.331 5.002 64.875 81.870 59.074
CV (%) 6.56 4.36 5.26 7.43 7.07 4.48 8.47 9.37 5.22
Dry weight at physiological Rate of Remobilization Contribution of
S.0.V. maturity remobilization efficiency remobilization
df. Peduncle  Penultimate internodes Peduncle  Penultimate internodes  Peduncle  Penultimate  internodes Peduncle  Penultimate internodes
Replication 2 258.60 " 50.52 " 551.05 ™ 127.16 ™ 38.122 " 316.15™ 0.295 ™ 3.294 ™ 74.034" 0.820 ™ 0.587 ™ 17.030 ™
Irrigation 1 1186.4 ™ 9493.89 " 10998.7 ™ 309.45 " 2327.35™ 7560.4 ™ 356.12" 819.118 " 1399.4 ™ 319.66 ™ 520.429 " 459.72™
Error a 2 64.37 120.02 1.34 11.925 145.691 39.012 1.726 27.011 0.887 0.339 7.980 0.081
Cultivar 3 434.22 1388.30 ™  11028.43™  8865.51™  20160.7 ™ 1371.7™ 40850 ™ 1019.9 ™ 165.44™ 173.39™ 560.40 40.664
Cultivar x Irrigation 3 325.06 300.39 " 101.15 " 907.68™ 863.32 ™ 160.62"™  56.947 ™" 98.073 ™ 3.308 " 34.408 ™ 21524 5.424 ™
Error b 12 64.81 52.43 28.35 15.647 118.813 94.264 2.563 9.796 13.612 0.830 5.945 5.142
CV (%) 6.23 5.00 6.65 6.91 8.81 20.78 9.89 7.03 19.28 8.34 9.86 17.72

*

,”"and "™: Significant at the 5%,and 1% ofprobability levels and non-significant, respectively.

*
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Table 2. Effect of irrigation regimes on yield components and harvest index of barley cultivars.

Weight of 1000-

Plant height Number of grains grains Harvest index

(cm) per spike @
Irrigation regime Normal 68.16 a 21.42 a 46.72 a 66.62 a
Stress 62.12 b 19.80 b 36.70 b 61.79 b
Valfajr 65.72 b 15.82¢c 36.90b 58.94 b
Cultivar Bahmap 73.03a 24.23a 43.29 a 65.97 a
Makui 7142a 22.46a 41.41 ab 64.90 a
Sahand 50.38 ¢ 19.92b 45.24 a 67.02 a

5,100 S5l yge;T Gulol g o0 i mhaes )0 (5,l0 e VIS (gt pa 40 S iie g s ls slo 1Sl
Means with the same letter(s) in the same columns are not significantly different at 5% of probability level, based on Duncan test.
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Table 3- Effect of irrigation regimes on grain and biological yields of barley cultivars.

Grain yield Biological yield
(g/m?) (g/m?)
Valfajr 476.6 c 7920c
Normal Bahma_n 585.8 a 868.1a
Makui 558.9 b 803.2¢c
Irrigation regime Sahand 578.4 ab 835.4 b
Valfajr 397.8¢ 690.0 f
Bahman 4769 ¢ 7405d
Stress Makui 4273d 700.8
Sahand 486.6 ¢ 751.5d
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Means with the same letter(s) in the same columns are not significantly different at 5% of probability level, based on Duncan test.
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Table 4. Effect of irrigation regimes on dry mater of stem internodes of barley cultivars.

Dry weight (10 days after Dry weight at physiological maturity

pollination)
Peduncle Lower internodes Peduncle Penultimate Lower internodes
(g/m?) (g/m?) (g/m?) (g/m?) (g/m?)
Valfajr 2945¢c 2125b 219.3a 196.9 a 207.4d
Normal Bahma_n 375.8a 287.2a 2004 b 156.3 b 253.9b
Makui 336.0b 188.3¢c 226.6 a 1496 b 164.3 ¢
Irrigation Sahand 373.1a 28l.1a 204.0b 155.8 b 263.8a
regime Valfajr 275.3d 209.3b 1758 ¢ 136.7 ¢ 173.0e
Stress Bahma_n 325.4b 2829a 1755¢ 128.3 cd 201.1d
Makui 304.6 ¢ 174.4d 166.5 cd 1155d 126.2 f
Sahand 325.8b 273.3a 154.7d 119.1d 217.9c¢c
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Means with the same letter(s) in the same columns are not significantly different at 5% of probability level, based on Duncan test.
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Table 5. Effect of irrigation regimes on penultimate dry weight, 10 days after anthesis of barley cultivars.

Penultimate dry weight (10 days after pollination)

(g/m?)
Irrigation regime Normal 27858 a
Stress 258.51b

Valfajr 2333 ¢

Cultivar Bahman 3329a
Makui 217.7 ¢

Sahand 290.2 b
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Means with the same letter(s) in the same columns are not significantly different at 5% of probability level, based on Duncan test.
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Table 6. Effect of irrigation regimes on rate, efficiency and contribution of remobilization of barley

cultivars.
Rate of — Contribution of
AV Remobilization AR
remobilization efficiency (%) remobilization
(@m?) Y )
. . Lower .
Peduncle Penultimate Peduncle Penultimate . Peduncle Penultimate
internodes
Valfajr 75.28 f 4090 e 25,53 e 17.16 e 2.38e 15.78 f 8.567 e
Normal Bahman 1499 b 170.30 b 46.68b 50.25b 11.47 cd 29.94¢c 3296 b
Makui 109.3d 80.91d 31.53d 34.76d 12.82 cd 19.56 e 14.46 d
Irrigation Sahand 169.1a 1408 ¢ 45.38b 47.51 be 6.18 de 29.25¢ 24.34¢
regime Valfajr 9854 ¢ 92.05d 35.94¢ 40.28 cd 17.08 bc 24.77d 23.17¢
Stress Bahman 175.3a 193.00 a 50.08 b 59.43 a 28.90 a 31.43 be 39.59a
Makui 138.2¢ 89.48d 45.36 b 43.67c 27.71a 32.36b 20.96 ¢
Sahand 171.1a 164.60 bc 52.56 a 58.02 a 20.24 b 35.16 a 33.85h
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Means with the same letter(s) in the same columns are not significantly different at 5% of probability level, based on Duncan test.
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Table 7. Effect of irrigation regimes on rate of remobilization and contribution to lower stem internodes
of barley cultivars.

Rate of remobilization to lower Contribution of remobilization to lower internodes

internodes (g/m?) (%)
L . Normal 19.91b 352b
Irrigation regime Stress 55.40 a 12.27 a
Valfajr 20.68b 5.19b
. Bahman 57.50 a 11.43a
Cultivar Makui 36.11ab 7.79.ab
Sahand 36.33 ab 7.19 ab
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Means with the same letter(s) in the same columns are not significantly different at 5% of probability level, based on Duncan test.
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