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Table 1- Sail specifications of location experiment

pH
EC (us/cmy
ELbl Cugby wo s
Saturation percentage
=) cadyb Ll )o Cughb; wsys
Moisture content at field capacity
BRI WP
Sand percent
) e)yd
Clay percent
Clw wuo 0
Silt percent
S bl WIS
Soil texture class

7.2
1399

32.8
21.3
46.4
335
20.1

Sandy Clay Loam
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Table 2- Variance analysisin traits of barley varieties.

ROLY) . .
- Proline ol ot
Oyl golin |)| & 1 0yl PR s, WSk
SOV. &b adgh o ozn Sy Chloopwll g e Grainyield
df c it Flag |eaf content of
rown Internode of g flag leaf area
flag leaf
R"’; 2 0.514 0.39 117 24.61 5.17 4136.98
ep
D“"L”Ltci“”‘ 2 0.446' 127 332 69.41" 3124" 5644008
rought stress
it U”"‘f‘ °t’_’; _ 3 0.319 0.99 1.47 4775 22.26" 39224.23"
Itrogen rertilizer
0395 955X )l ol . " . . .
fertilizer
1298
£ 22 0.106 0.323 0.721 12.72 4.08 6271.96
rror
v ”f;t 3 0.199 0.579" 156" 18.61" 10.86™ 150264.86"
ariety
y “,”e: X ‘S’L”" Chf:‘ 6 0.346' 0.504° 1.021" 14.76' 497 83356.38"
arietyxDrought stress
195 % 039553 295 9 0.336" 0.493" 0.759" 2.06 415 76775.62"

VarietyxNitrogen
X (339 55 995 X 6,5l zglan
) 18 0.159" 0.864"" 1.23" 12.09" 541" 89453.18"

Nitrogen xDrought stress
fertilizer x Variety

e 72 0.145 0.203 0313 5.96 1.74 36559.82
Error
Sl o pb 463 5.92 737 0.04 6.31 12.46
CV (%)

el 203 S g gy Jloiol s 50 4l (Slae psthe 4 5 4 T 5 F

* and ** : significant at the 5% and 1% levels of probability respectively.
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Table 3- Mean comparison of treatment combination of irrigation levels, nitrogen fertilizer and
barley varieties on grain yield, flag leaf area and Chlorophyll content of flag |eaf

) o ‘ & corlune Sy JudgplS e
ol zobs 9  clarid 098 w28 lae o2 st
Imigation levels Barley Nitrogen fertilizer Grainyield A Ieaf Chlorophyll
varieties (kg.ha'") (kg.ha) QL AR ot flagleaf content
(cm)
(spad)
20 2486.45 15.93 41.16
Sk 40 4295.04 16.52 46.48
Makuyi 60 5434.05 17.22 49.12
80 6141.43 17.46 51.71
20 2333.18 14.07 40.89
iy 40 3985.95 15.32 46.22
vafar 60 5126.85 15.88 48.78
Jols' g5t 80 5852.85 16.27 51.68
Full irrigation 20 1896.74 12.98 40.94
Iyeo 40 3347.70 14.43 46.32
Sahra 60 4182.92 14.68 48.95
80 4605.69 15.02 51.64
o 20 1705.19 12.67 41.20
il 40 3096.94 13.71 46.47
Jonoob 60 3799.56 14.30 49.21
80 4114.37 14.65 51.74
20 1966.24 13.49 37.41
Sk 40 2697.29 14.13 42.29
Makuyi 60 3226.35 14.83 44.69
80 3436.41 15.05 46.96
20 1723.49 12,01 36.39
- =iy 40 2550.14 13.16 41.13
Ao yo 30 5,lal adad Valfar 60 2803.88 13.82 43.41
P 80 3117.21 14.20 45.77
cutting off irrigation 20 1549.16 11.93 36.84
at flowering stage e 40 2220.39 13.38 41.68
Sahra 60 2619.38 13.61 44.05
80 2950.09 13.95 46.37
. 20 1498.26 11.71 36.99
N 40 2157.48 12.74 41.82
Jonoob 60 2557.78 13.33 44.28
80 2905.52 13.68 46.43
20 1018.07 10.24 32.07
Sl 40 1474.24 11.28 36.26
M akuyi 60 1673.35 11.87 38.16
80 1709.07 12.22 38.75
20 915.46 8.93 30.93
i yxilg 40 1267.11 10.08 34.96
> 30 30 5lal adad vafar 60 1450.08 10.74 36.89
g 80 1441.18 11.13 36.82
cutting off irrigation 20 1191.74 10.08 3241
at boot stage Iyo 40 1759.19 11.53 36.67
Sahra 60 2002.09 11.76 38.76
80 2110.15 12.10 40.68
) 20 1219.43 10.70 3255
S 40 1847.42 11.34 36.8
Jonoob 60 2119.90 12.03 38.96
80 2270.57 12,51 40.73

LSD 5% 310.67 174 5.96
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Table 4- Mean comparison of treatment combination of irrigation levels, nitrogen fertilizer and
barley varieties on flag |leaf proline, flag leaf internode proline and crown proline.

Sy o ySbe sy adgb oylgy

&bl zobw 9= pB, it 09.5. PEA S ""J” flag leaf internode crown
N L Nitrogen fertilizer ~ flag leaf proline . :
Irrigation levels  Barley varieties (kg.ha?) (Ma.g* DW) proline proline

: ' (mg.g™* DW) (mg.g™* DW)
20 0.41 0.34 0.27
R 40 0.42 0.36 0.27
Makuyi 60 0.44 0.37 0.28
80 0.45 0.39 0.29
20 0.38 0.3 0.25
yxily 40 0.4 0.31 0.25
valfar 60 0.42 0.33 0.26
Jols (g, 80 0.44 0.34 0.27
Full irrigation 20 0.46 0.38 0.30
[JE 40 0.48 0.39 0.31
Sahra 60 0.49 0.41 0.33
80 0.51 0.42 0.34
s 20 0.5 0.44 0.34
i 40 0.52 0.47 0.35
Jonoob 60 054 0.49 0.36
80 0.59 05 0.36
20 3.78 3.46 2.71
Sl 40 3.82 3.55 2.73
Makuyi 60 3.89 3.57 2.76
80 4.08 3.56 2.79
20 3.31 3.04 2.52
s ol abid ymily 40 3.33 3.06 2.48
2 el ok valfar 60 341 3.08 2,51
(GBS 4l o 80 3.44 3.14 2.58
cutting off 20 5.13 4.35 3.67
irrigation at ™ 40 5.19 4.48 3.86
flowering stage Sahra 60 5.27 451 391
80 5.4 455 4.04
. 20 5.77 4.67 3.96
o 40 5.86 4.82 4.05
Jonoob 60 5.98 4.87 4.12
80 6.23 4.92 4.27
20 6.8 6.03 5.75
R 40 6.89 6.17 5.79
Makuyi 60 6.95 6.25 5.82
80 7.22 6.28 6.07
20 6.18 5.68 5.28
. yxily 40 6.25 5.74 5.31
2l ks valfar 60 6.31 5.76 5.33
| Al 5 80 6.36 5.80 5.38
cutting off 20 9.02 7.99 7.37
irrigation at (e 40 9.05 8.04 7.4
boot stage Sahra 60 9.19 8.18 7.44
80 9.35 8.27 75
s 20 10.31 8.95 8.18
or 40 1051 9.14 8.26
Jonoob 60 10.68 9.27 8.31
80 10.85 9.38 8.41

LSD 5% 0.899 0.724 0.612
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Figure 1 - Regression curves combined effects of nitrogen fertilizer (¢- 20, m- 40, A - 60 and e-
80 kg) and irrigation levels (A,-full irrigation, A,- cutting off irrigation at flowering stage and As-
cutting off irrigation at boot stage) on leaf proline content and grain yield in barley (1) Makuyi, (2)
Vafgr, (3) Sahraand (4) Jonoob
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Figure 2 - Regression curves combined effects of nitrogen fertilizer (¢- 20, m- 40, A - 60 and e-
80 kg) and irrigation levels (A,-full irrigation, A,- cutting off irrigation at flowering stage and As-
cutting off irrigation at boot stage) on pedacle proline content and grain yield in barley (1)
Makuyi, (2) Vafajr, (3) Sahraand (4) Jonoob
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Figure 3 - Regression curves combined effects of nitrogen fertilizer (¢- 20, m- 40, A - 60 and e-
80 kg) and irrigation levels (A;-full irrigation, A»- cutting off irrigation at flowering stage and As-
cutting off irrigation at boot stage) on crown proline content and grain yield in barley (1) Makuyi,
(2) vdfar, (3) Sahraand (4) Gonob
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Abstract

This field study was conducted in a factorial split plot experiment based on
randomized complete block design with three replications to evauate the effect of irrigation
and nitrogen fertilizer levels on physiological characteristics of four varieties of barley
(Hordeum vulgare) during 2012 in Azad University of Miandoab. Irrigation levels were full
irrigation, cutting off irrigation at boot stage (code 40 scale zadoks) and cutting off irrigation
at flowering stage (code 60 scale zadoks). Nitrogen levels were 20, 40, 60 and 80 kg ha™.
Varieties under study were ‘Makuyi’, ‘Vafgr’, ‘Sahra’ and ‘Jonoob’. Traits studied were
seed yield, flag leaf area, chlorophyll content of flag leaf and proline content of flag leaf, and
peducle length. The results showed that highest grain yield, flag leaf area, chlorophyll content
of flag leaf and proline content were obtained by using 80 kg.ha® nitrogen. Data collected
also showed that at 80 kg.ha* nitrogen and full irrigation, the highest and lowest grain yield,
flag leaf area, chlorophyll content of flag leaf belonged to ‘Makuyi’ and Jonoaob, respectively.
However, cuuting off irrigation at boot stage resulted in highest and lowest grain yield, flag
leaf area, chlorophyll content of flag leaf to Jonoob and Vafajr, respectively. Cutting off
irrigation at flowering stage decreased grain yield and increased proline content in ‘Makuyi’
and ‘Vafar’. However, lowest reduction in grain yield, and highest increase in proline
content were measured in ‘Sahra’ and ‘Jonoob’ varieties. Decreasing slope of regression
curves was higher in ‘Makuyi’ and ‘Valfgr’. This indicates that cutting off irrigation at
flowering stage reduced yield and increased proline content of these varieties compared to
‘Sahra’ and “Jonoob’.
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