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Extended abstract

Introduction

Barley (Hordeum vulgare L.) It is one of the most important grains and belongs to the genus of wheat.
It is cultivated in more than one hundred countries of the world as a profitable crop. Barley is mostly
used for grain production, for animal feed and fermentation industries. Among the grains, Barley had
the highest production after wheat, rice and corn and accounts for nearly 91% of the world's grain
production. In order to investigate the effects of urea foliar application on some physiological and
agronomic characteristics of three barley cultivars under normal irrigation conditions and drought
stress at the end of the season, a factorial experiment in the form of a randomized complete block design
with three replications, during two years of cultivation 2017-2018 and 2018-2019 was carried out in the
research farms of the Agricultural Research and Training Center of East Azerbaijan Province.

Materials and methods

This study is a two separate experiment with optimal irrigation and drought stress at the end of the
season was done with similar plans. Irrigation was stopped at the stage of spike emergence. Urea foliar
application levels include non-foliar application and once foliar application after spiking was
determined as the first factor and barley cultivars as the second factor. Barley cultivars included Mahtab,
Jolgeh and Makuei. Measured traits included; Grain yield, 1000-seed weight, flag-leaf area, flag-leaf
chlorophyll content and flag-leaf proline.

Results and discussion

Drought stress reduces the value of all traits except flag-leaf proline and increased flag-leaf proline
content in all cultivars. However, urea foliar application was able to mitigate the adverse effects of water
stress. For the trait of grain yield, Mahtab cultivar with 4710.4 kg/ha at the control level and 5496.41
kg/ha at the level of urea foliar application, had the highest grain yield among cultivars under drought
stress conditions. For the trait of 1000-seed weight, Mahtab cultivar with 34.15 g at the control level and
37.33 g at the level of urea foliar application, had the highest grain yield among cultivars under drought
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stress conditions. For the trait of flag-leaf area, Makuei cultivar with 13.95 cm2 at the control level and
Jolgeh cultivar with 14.27 cm2 at the level of urea foliar application, had the highest flag-leaf area among
cultivars under drought stress conditions. For the trait of flag-leaf chlorophyll, Makuei cultivar with 44.4
units at the control level and Jolgeh cultivar with 46.48 units at the level of urea foliar application had
the highest flag-leaf chlorophyll among cultivars under drought stress conditions. For the trait of flag-
leaf proline content, Mahtab cultivar with 5.4 units at the control level and 3.12 units at the level of urea
foliar application had the highest flag-leaf proline content among cultivars under drought stress
conditions. In general, Mahtab cultivar, compared to other cultivars, had a smaller decrease in the
amount of studied traits under drought stress conditions that indicates its greater resistance and
adaptation to water shortage stress.

Conclusion

In general, the results showed that the cessation of irrigation at the stage of spike emergence in the used
cultivars caused a significant reduction in the studied traits in both years of the experiment. However,
urea foliar application was able to mitigate the adverse effects of water stress. So that the application of
this element had a positive role in the studied traits barley cultivars especially in water shortage stress
conditions. Study traits in used cultivars decreased in water shortage stress conditions that indicates the
sensitivity of the studied cultivars to water shortage. Mahtab cultivar compared to other cultivars, was
less reduction in the amount of studied traits under drought stress conditions. And also compared to
other cultivars, was a further increase in flag-leaf proline content under drought stress conditions that
indicates its greater resistance and adaptation to water shortage stress.
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Table 2. Combine analysis of variance of effects of nitrogen foliar application on the studied traits in barley cultivars
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Table 3. Mean comparison of the of irrigation with nitrogen foliar application interaction treatments in terms of studied
traits in barley cultivars
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Irrigation  application bdsxe  plant height  Spike length index index
cm cm SPAD
Jol5' s5lel Control asly  98.78 7.31° 46.41° 14.57°
Normal Nitrogen foliar ., .. . a a a a
irrigation application 0395 (b Jglxo 105.89 8.88 48.68 15.27
&S Ui Control ol 91.00°¢ 5.90¢ 43.79¢ 13.38¢
Water Nitrogen foliar . .. . b b b c
deficit application 0395 b Jglxo 97.39 6.95 45.81 14.03
Table 3. Continued alsl .Y Jgus
30 &ils ooy
B Oos sgime Al ails I3 59 ‘
k! Foliar . Proline Number of Thousand 4l> 5 ;5 los
Irrigation application s Jgkme content grain per spike kernel weight Grain yield
mg.g'DW ar kg.ha'!
Jo5 55! Control Wl 0.46° 33.98° 38.67° 6370.4°
Normal Nitrogen foliar ., .. . ¢ a a a
irrigation application 0395 (b Jglxo 0.49 35.51 41.51 6920.3
&S Jid Control el 4.54° 32.98¢ 30.60¢ 4430.7¢
Water Nitrogen foliar ., .. . a be c ¢
deficit application 039558 ol Jelxe 5.24 33.49 34.60 5190.6

A doo mh Jleisl mlaw jo ls gae BMST W (gt o 4 S e By sl sla 1Sl
Means in each column followed by similar letters are not significantly different at 0.05 probability level
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Table 4. Mean comparison of the of irrigation with Cultivar interaction treatments in terms of studied traits in barley

cultivars
ol ) g gl aliuw Job Sl pols 2 p Sp phwpsls
Irrigation  Cultivar ™) Plant height Spike lengt Chlorophyll index  Flag leaf area index
cm cm SPAD
. d d a a
Jol5 b Mahtab  ©lige 96.00 5.19 49.14 15.93
Normal  Golgeh PLIES 102.75° 9.20° 46.15°¢ 13.35¢
irrigation  npakooei 255l 108.25 9.90 47.34 15.48°
) Mahtab <l 91.50¢ 4.704 45.44%4 13.08¢
SIS Gilgeh aSls 98.00¢ 7.20¢ 44.82% 13.95¢
Water deficit
Makooei 255k 93.08¢ 7.36¢ 44.15¢ 14.09¢
Table 4. Continued alol.f Jgus
o ooy S alcew jo aild dlaws &l 13 39 Gls 5 .S
o « Proli tent Number of grain  Thousand kernel Grain vield
Irrigation  Cultivar ) rofine conten per spike weight rain yie
mg.g'DW ar kg.ha™!
- d a a a
RCR Mahtab  ©lige 0.52 38.01 42.91 7076.0
Normal  Golgeh > 0.47¢ 32.714 37.01° 6695.1°
irrigation  npakooei (o255l 0.43¢ 34.61¢ 37.51° 6165.0°
) Mahtab  ©lige 5.76* 35.420 34.724 5103.4¢
TP Gilgeh aSls 4.86" 34.50¢ 32.12¢ 4703.6°
Water deficit
Makooei o295k 4.05¢ 30.22¢ 25.92f 4624.9¢
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Means in each column followed by similar letters are not significantly different at 0.05 probability level
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2014

s b (Movlud, 2015) sglge axllias s al., 2019
Lol s sl 92 Sy p0 Jedg)lS (sgizms 5l 2l s
S5l s5me 1y (268 G5 1 cedl ()55 7 0 )18
wled faws Sy
Slige pd) srlel 5 oy Blite Sl sla)les o o
Ll cod @sSle 08, 5 (YL B )kl Ll ph o
357 a1y nzn S Jde S Al (e Sl 1
3 eleS s az ST as cul S5 a p3Y wools elaisl
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Table 5. Mean comparison of the of irrigation with urea foliar application interaction treatments in terms of studied

traits in barley cultivars

b gl S £l Lo Jsb o‘"’ » R
Foliar Plant height  Spike length Jedorls ~ER
application Cultivar ) Chlorophyll index  Flag leaf area index
cm cm SPAD
Mahtab  <—lge 90.67¢ 4.514 44.60° 14.37¢
L
C‘“’t | Goigeh  «Six 99.17b 7.44 44.47¢ 12.76¢
ontro!
Makooei o295k 94 834 7.86° 46.22° 14.79°
w c c a ab
3855 il Jgloe Mahtab  ©lge 96.83 5.37 48.36 15.05
Nitrogen foliar Golgeh PANES 101.00° 8.97* 46.49° 13.67¢
application  pakooei 95k 107.08° 9.40? 46.88° 15.222
Table S. Continued alol.d Jous
b Jglxo Al yo ails sl als 4158 39 als o Slos
Foliar . oo sy Number of grain  Thousand kernel Grain yield
application Cultivar ™) Proline content per spike weight
mg.g'DW ar kg.ha'!
Mahtab  <—lge 2.95b 36.48° 37.13% 5791.0¢
L =
C‘“’t | Golgeh  Sx 247 30.60¢ 34.58¢ 5460.0¢
ontro!
Makooei o295k 2.08¢ 31.50¢ 32.20¢ 4950.6°
3975 il Jalne Mahtab  <lge 3.33 37.16 40.53 6388.4°
Nitrogen foliar Golgeh PANES 2.86° 34.85° 37.21° 6058.7°
application  nakgoei o295k 2.40¢ 33.36° 36.43° 5719.2¢

s do)o mhy Jleisl mdaw 1o ls e GBS W3 (g 1o 40 S e B> gyl sla Sl
Means in each column followed by similar letters are not significantly different at 0.05 probability level

Sl g Sl a8 5o Sib sl vl jlars o) 0]
wiols olaisl 355 1y Sy JibslS (a5l (e
Bardehjietal.) o|,Ken 5 o0 dnlllas ,0 (0 Jgo2)
G e 59y e 90 0 (Sis s 2020
2 b oy pdy5e 92 pB)l (eled yo B9 IS (slyione

L b dsle Jlite S slo o S0k Sl lie

mdske ;00 08 90 ;0 255k o, e ol lis 8,
Sr dedo ks (axll  g)bsme Ojgon O35 LS
08y 30 Ojsres SobJslme Jled aS (g b 0938l v 5
el Qa1 ez Sp Jd)lS el (YL Cligs



VIV b, il Ll o g 08 a ol 5 Sislsnsd ST o 2 gt Sl sbme 1 (o iiSen 5 ke

b Ol Jds 4 azl) ity Sl 1) oS 0y o5
Was als il go Jdss Lalls piiwgid ol palS
G gid mhaw (2al5 s 4 (655080 Slos ol ol
anly> als gy mlie s slse (2als T Jlis @ 5
oles (Ghaemi and Zamani, 2015) Sy g (0506 590
o Ls g Bl s (139505 995 0 LS sl
2355 okl slojlos o ws; Jad Js b ps S5 glaw
Ol (B )35y 055 Jlacde az y2 widly o el
o oo Gl 5 s0ls 5y gl 23Ls
ailp e PUST olyl cely S Cogh, 0508 a5l
D9 B39y 23

o) & Sy ghe a3l VL ol e n yo
e il plaist LS o Ll o Ol
Ll 2o 5Sle 5 Sl Il 5 55 he a5l e
TS Ui addllae cpl jo wanls olaisl oleS i
dv B3 Sl Sypet |y oz S p g a3LS
(F Jguz) ol ol anlllaes g0 o8,

e i1 sl o (neSile Slaglio b olol 4
©5) 0 O35 Phdale Wiz (o) 5 (AL sl
ols ol a5 4 1y 5 e a5l 5L (5SLo
2 039558 b Jslme jlai b jsSde jled (py S Ll
@ ez S p oAl (n S 09 )b gae Sligs 03
o S b oasline aSlr 18, )0 LL Jsle walls e
o o 01y s 5L 5 ik Jslone 2l
iz 50 (0 Jgoz) olo il (g)lo e & ygoa 68
o8 G5 Ll o 5 s a5 VL 52 55,
! ) Orizmen 0 cdaliie (55 (b sl jled 0
Ol ) 4 S s (a3l (n SYL 0B 5155 Bl
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