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Table 1: The results of analysis of variance based on effect of leaf defoliation and drought stress on biochemical traits
and yield and yield components of barley.

Ol gl @0l azys 2 Jubg ks T I L
S.0.V df Chlorophyll a Chlorophyllb  Carotenoid  Catalase  Peroxidas
il A 1 2.16™ 0.115™ 0.066™ 1831 248.9™
Water stress (A)
LSk 2 0.345™ 0.009" 0.012" 28.2™ 713"
Defoliation (B)
™ 3 0.287" 0.020" 0.0055™ 43.7% 83.4™
Cultivar (C)
G X 2055 2 0.060™ 0.004™ 0.00076™  58.7" 367
AxXB
O X ) 3 0.129™ 0.0117s 0.0038 724" 442"
AxC
@193 2 X 08 6 0.089" 0.005" 0.0021* 241 60.7"
BxC
G X255 2 x 085 6 0.196™ 0.010" 0.0034" 434" 16.5"
AXBxC
Error s 48 0.052 0.005 0.0007 0.265 0.345
CV (%) Ol sy 23.8 23.8 29.3 17.2 8.16
Table 1. Continued alol) Jous
_ 18 do 039
Ol pnti @l (g0l31 4z yo o Job 100-grain Soidogm o Sloe  dild o0 ,Sloe cllo g Sl
S.0.V df Spike length weight Biological yield  Grain yield Harvest index
il A 1 0.203" 6.324" 198.92" 18.787" 1164.7"
Water stress (A)
LSk 2 4.90™ 0.788" 1.013" 0.072" 112.428"
Defoliation (B)
™ 3 323" 1.5004" 23.914™ 7.514™ 1118.93*
Cultivar (C)
G X (1955 2 527" 0.6816" 2.669" 0.811" 55.209°
AXB
X ) 3 1530 3.687" 16.158" 1.108" 354.41"
AxC
@3S R x o) 6 0.795" 2.633" 5.163* 1.176* 251.946™
B xC
R X205 2 x 85 6 236" 1.066™ 11.058" 2241 931.619™
AxB x C
Error s 48 0.602 0.186 0.754 0.130 12.05
CV (%) Ol S g g 16.6 11.93 15.65 25.5 14.8

o0 0 gV Jleisl gl 10 55 e 5,0 ire pas Sl i 4 % §FF M
ns, *, ¥*: non significant difference at (p<0.01) and (p<0.05) probability levels, respectively
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Table 2. Mean comparison for the effects of water stress, cultivar and leaf defoliation interaction in barley cultivars.

slows 1Sy Cultivars a Judg 5 Agidg,ls YLl 3oy
Treatment Defoliation e, Chlorophlla  Carotenoi  Catalas Peroxidase
----------- (mg. g'Fw)----mmmm- ---—-(U/min".g " Fw)----
Sa; Zehak 1.45%® 0.0744 0.14¢ 2.78h
paeyaalé 6 Nimroz 1118 0.10%¢  0.42% 8.38°
(‘5{; “;‘" o, Reyhan 1.18%¢ 0.18% 5.01¢ 5.83"
1 ..
pejes Khatam 0.63¢%¢ 0.212 8.20° 1.97Y
ISE STV S Zehak 1.28%¢ 0.104" 0.21f 4.06&"
Jes bl 5,y sa  Jerd  Nimroz 1.58 0.13b- 0.172 0.75!
Normal o b-f ab fg d
irrigation o~ O Reyhan 1.08 0.18 0.29 9.73
(B2) peics Khatam 1.27¢ 0.114f 0.52f2 6.75¢
LSy i S Zehak 1.12%¢ 0.094 0.46f 4.53¢
Sy il 39 youd Nimroz 0.87¢¢ 0.104h 0.23f 6.35f
JEbog 0 ol Reyhan 1.27%¢ 0.12¢¢ 0.46% 11.97%
B3) o2 2 e Khatam 0.69%¢ 0.05¢81 0.63% 1.03i
S Zehak 0.93¢¢ 0.094 1.13fe 6.33f
pro)asly 6 Nimroz 0.90°¢ 0.07¢ 11.8° 1]ed
(S i .
(By) o, Reyhan 0.77%¢ 0.0734 0.46f 8.16°¢
1
pe e Khatam 0.69%¢ 0.05 1.32f 8.15¢
by i S Zehak 0.96>¢ 0.06" 1.24f 11.08
GJ Y VR povry 39 30 Nimroz 0.568 0.05¢" 4.034 4.38¢
Water stress o2 ol Reyhan 1.16>4 0.10%" 1.25t 11.55%
(B2) WG Khatam 0.69%¢ 0.07¢  623¢ 12,34
LSy Bis S Zehak 0.59'% 0.05¢" 2.60¢ 8.08¢
Syl ey 39 30 Nimroz 0.55¢ 0.03i 11.892 1.26
F8bo g o o, Reyhan 0.82¢¢ 0.04h 11.893% 14.312
(B3) p 2 peirs Khatam 0.75%¢ 0.04 1.26f 12.03be

W55 de s S e ;0 LSD g3 ool Gl s Solas (g j 0 il Bgy> sl sla 1 Sls
B1: control, B2: Defoliation except the flag leaf and B3: Defoliation except the flag leaf and penultimate leaf.The means
in each columns with similar letters have no significant difference based on LSD (p< 0.01).
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Table 3. Mean comparison for the effect of water stress, cultivar and leaf defoliation interaction in barley cultivars.

Alias Job 4> a0 39

Sl <1255 » . Spike  100-grain Seigdem oyKles  cldloy Ll
Treatment Defoliation el Cultivars length weight Biological yield Harvest index
S P %
Sa Zehak 4.41%h 3.725f 6.33% 17.07"
pac)asld . 8 Nimroz 8.77% 4,204 7.83b 26.67°
(F29%>  n,  Reyhan 5% 50 11.16° 36350
@ Wl Khatam 5337 3.8 5.330 15.17%
by dis 95 Zehak 4.33th 4.07>¢ 8.80° 17.07™
Jbosi sube! Sy jlméas 90 Nimroz 6.7% 2.35M 4.814¢ 30.3¢¢
irriaation wep o) Reyhan  358% 4.5 6.33¢ 24.24"
(B2) PP Khatam 4fh 4.982 6.58< 40.71%
LS,y di>  S»)  Zehak 4.62¢h 4.51%® 7.34%¢ 27.864f
Spiléa j9w  Nimroz 7.16% 3.434¢ 4.96%F 40.12%
Fbbhgpzp o, Reyhan 4.25fh 3.46%¢ 7.66P¢ 30.9¢¢
(2 2B3) PP Khatam 4.41th 3.56%¢ 8.93b 22.62F
Sa; Zehak 3.83fh 2.668 3eh 107!
pasasll . 8 Nimroz 633 3.85b 5.0 16.99™
(Fr9%> ey, Reyhan 4330 3770 4320 31504
@) @G Khatam  3.16" 2 2 10
LSy dis> S Zehak 3.75 3.88b 2h 5!
& s Sy ojlméas 39 Nimroz 4.834h 2.85% 4.27¢%¢ 19.91¢f
Water stress S o=,  Reyhan 3.25h 4.5%¢ 6.29¢d 4472
(B2) ~  Khatam 3.33¢h 3.474¢ 3.11Fh 15.5%
LSy Bi>  S»)  Zehak 3.66h 3.910¢ 1.89h 15.86"
S ileds 3900w Nimroz 6.254 3.66>f 4,738 25.01¢¢
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Fig. 1. Effect of water stress, defoliation and barley cultivars on grain yield content. Bi: control, B::
Defoliation except the flag leaf and B3: Defoliation except the flag leaf and penultimate leaf. The means in
each column with similar letters have no significant difference based on LSD (p< 0.01) test
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Abstract

Optimizing the source size and its proper utilization by the sink had a main role in grain yield
improvement under water stress conditions. In order to evaluate the effect of different defoliation levels
on photosynthetic pigments and enzymatic activity to grain yield improvement of barley cultivars under
water stress, a greenhouse experiment was carried out as a factorial based on randomized complete block
design with three replications. The treatments included drought stress on two levels as normal irrigation
(control) and irrigation cutting off at the beginning of milk development of barley grain, four barley
cultivars (Zehak, Nimroz, Reyhan and Khatam) and three defoliation treatments including non-
defoliation, defoliation except the flag leaf and defoliation except the flag leaf and penultimate leaf.
Results showed that drought stress had significant effect on chlorophyll a and b contents, carotenoid,
catalase, peroxidase, biological yield, harvest index and grain yield. Defoliation had significant effect
on all traits except the chlorophyll b and groin yield. In all of the defoliation levels chlorophyll a content
in Reyhan was more than the other cultivars under drought stress conditions. Also, drought stress and
defoliation decreased the amount of carotenoid content 87.71 % in Zehak cultivar. Defoliation except
the flag leaf and penultimate leaf caused 98.76% increase in catalase in Reyhan cultivar, under drought
stress. On the other hand, defoliation except the flag leaf increased the peroxidase enzyme except the
Nimroz cultivar. It appeared that defoliation by increasing the chlorophyll a content and enzymatic
activity especially peroxidase caused plant tolerance improvement to water stress in some barley
cultivars such as Reyhan, so that defoliation except the flag leaf increased harvest index and grain yield
of Reyhan cultivar compared to the other cultivars, significantly when exposed to water stress.
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