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Effect of foliar application of salicylic acid on biochemical attributes and grain
yield of barley (Hordeum vulgare L. cv. Nosrat) under saline conditions
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Table 1. Physico-chemical properties of soil in the experimental site before leaching

Jhad - 0595 STesls
S s EC ol FC PWP  ouu P K N o.C.
Soil depth (cm)  (dS.m™) Texture pH (mg.kg?) (%)
0-30 5.0 737 16.2 142.0 0.039 0.64
Sandy loam 216 7.3
30-60 4.6 761 103 121.3 0.033 0.38
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Table 2. Irrigation water rate and meteorological information of the experimental site (2012-2014)

AS)L:‘.T =
Ju Irrigation water (m®.ha) Sl
Year Non-saline ;s & Saline , ., Precipitations (mm)
2012-2013 6128.2 5083.4 110
2013-2014 6546.4 5537.8 67.2
Ju Temperature °C) L
Year Nov. Dec. Jan. Feb. Mar. Apr. May Jun.
2012-2013  14.2 8.9 94 88 168 202 251 31.9
2013-2014 139 7.9 64 5.6 158 224 271 33.1
Ju RH ) i cysby
Year Nov. Dec. Jan. Feb. Mar. Apr. May Jun.
2012-2013 49 50 43 39 30 27 23 13
2013-2014 46 36 45 38 29 24 21 10
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Table 3. Chemical analysis of non-saline and saline irrigation water

EC(Sm?) pH HCOy CI

SO Ca** Mg* Na' K*

2 825 1.69 15.00
12 771 323 9231

7.44 395 775 12776 0.17
26.46  9.03 28.36 84.65 0.51
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Table 4. Effect of salinity of irrigation water and salicylic acid application on biochemical traits of barley

bl gloles  Jgdous JS oy b s Sn

Treatments TSP (mg.g?) Chp (mg.gtFW) EL (%)

ST OT 58 2ds.m! 18.80b 12.36a 24.36b

Salinity of irrigation water 12 dS.m* 22.95a 5.032b 49.44a
Control asls 17.77b 6.40c 48.35a

0.5mM 18.01b 7.66¢ 47.45a

alicylic acid Lol 1.0 mM 17.78b 7.90¢c 35.25b
1.5mM 24.98a 9.78b 28.15¢

2.0 mM 25.82a 11.74a 25.30c

I Sl mn 3 LSD 0 4a5T bl cdiees &S 2hie Cog o (5115 457 ols 5 K0le 02 a3
Means in each column followed by similar letter(s) are not significantly different at 1% probability level, using LSD test
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Fig. 1. Effect of salicylic acid treatments on free proline content of flag leaf of barley under non-saline and saline conditions

Columns with similar letter(s) are not significantly different at 1% probability level, using LSD test

Hhdske sb 5 oS s lls s a5

e Sl Sl Sl ol 7 oIS
e V70 lasles o 5 (LAY JSKE) wslTies o Jbe
L bl pasls I el ity 5 Y
Salle e g 2 3 gmsepl b s 5 (O JSC8)
oAV 5 (5 055 08 53 Jse dels VP slTiss
e Y70 5l 3 (o3 QV/F) i (o Il e ls
(Y USK) s edalie Hsi,8 Lalyd s Ve
Sl el Sl L sliST o g a8
IS & WlTes ol glgme iall 5 Lis
oeia (lwl bl O pldnST s OY s
©WJ sl (Candan and Tarhan, 2003) » 44 .
Cel oss A5 Ll o 5o ol slyl LS 5y 5
Ol lgmn S5l 5 slid Gladd O el ST,
pbien sk balid & T s 55 5 ST
r.h..; .(Borsani et al., 2001; Sairam et al., 2002)
LoeShdls del a5l a8 Wi, glousS
A s o bl & o S e
Ao s S elad Sl Cbles 5 clad g pdd ok

Dl op) 9 A8 o Wl 5 Cuie A (690 A5

1308 s (ol bl 45 gy e S B
Gk 48" ol ods 3,18 (Borsani et al., 2001)
el (o gl el ey g o Jshe lis
gD ol 25 4 oL &las Ol e I gomilie
S Sl onls Qi L ra g3l (o 5 el
T s oIl el 5 J ol slalas
dlsd o & Lo s (15 Ll 8 55 Lad sk 4
@L:s .(Candan and Tarhan, 2003) L2 O eS|
Al ¥ e oo V0 1 i bl 4 S sl 0L
23 St Tl e SalST el oSl
SO/ slajles s S ot Jles g sladi g
NUVRTE AZA PR A VA L 72 RS gy U W Vi
(F Jgds) B Sam Ol Ol e SialS sl
S L oSl sl S ol ot s 55158
ool palS Eel 8 STy 05T slaa S
Ashraf et ) 5 55 oo J 9 Cid alS 5 Il slis
Sals L;\ﬁw,&a\)&_,s,;u ol @l 2010
Shedle deal L 5 oLS 1 (5555 A5 5 5 |
Gl oded 5158 (sadmie sla talojT )3 5054

.(Stevens et al., 2006; Ahmed et al., 2009)


https://dor.isc.ac/dor/20.1001.1.15625540.1395.18.3.4.7
https://agrobreedjournal.ir/article-1-700-en.html

[ Downloaded from agrobreedjournal.ir on 2025-09-13 ]

[ DOR: 20.1001.1.15625540.1395.18.3.4.7 ]

Lk gy pasld

s S s Sl ol 3l gl 1T

ST eSS Olgea Sadle dwl 51 eslizal 4z

a3 O3S |
lgg :Nn]j'r:lﬂ-sah'ne _.J..‘:._,;b 3 EB <
80 Saline
= 70 C C d cd
2. 60 ; e
Z 50 5
= 40
30
20
10
O L L}
Control 0.2 mM L.0mM 1.5mM 2.0 mM
el e
Salicylic aicd

Aaddl s d e

SalS e jif.) s ) .(Borsani et al., 2001)

POl s s i) O pldnST

16
L a A
12 b ;
mip | ¢ s
= d
E 8 e e
= f
0
Control 0.5mM 1.0mM 1.5mM 2.0mM

et S
Salicylic aicd

S35 A 33 S5 ez ela )3 LSD 05057 bl aliin g - L a0t 55 5 )5 Ll 5 s

-\.;)L-U 6)‘:@&»

Fig. 2. Effect of salicylic acid treatments on malon dialdehyde (MDA) (A) and membrane stability index

(MSI) (B) of flag leaf of barley under non-saline and saline conditions. Columns with similar letter(s) are not

significantly different at 1% probability level, using LSD test
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Columns with similar letter(s) are not significantly different at 1% probability level, using LSD test
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Effect of salicylic acid on biochemical attributes and grain yield of barley
(Horedum vulgare L. cv. Nosrat) under saline conditions
Pirasteh-Anosheh, H.1, Y. Emam?, M. J. Rousta® and S. E. Hashemi*

ABSTRACT
Pirasteh-Anosheh, H., Y. Emam, M. J. Rousta and S. E. Hashemi. 2017. Effect of salicylic acid on biochemical attributes
and grain yield of barley (Hordeum vulgare L. cv. Nosrat) under saline conditions. Iranian Journal of Crop Sciences. 18(3):

232-244. (In Persian).

Although role of salicylic acid (SA) in enhancement of salinity tolerance of plants has been well shown,
more researches are needed for better understanding of its physiological mechanisms. In this experiment, the
effect of different SA concentrations (0, 0.5, 1.0, 1.5 and 2.0 mM) was examined on biochemical attributes and
grain yield of barley cv. Nosrat under non-saline and saline conditions (2 and 12 dS.m, respectively) during
2012-13 and 2013-14 growing seasons at the National Salinity Research Center, Yazd, Iran. Salt stress enhanced
soluble proteins content, free proline, malondialdehyde and electrolyte leakage by 22.1%, 147.7%, 87.2% and
102.9%, respectively. However, membrane stability index as well as concentrations of chlorophyll a and b
reduced by 33.2%, 31.4% and 59.3%, respectively. Salt stress also decreased grain yield by 34.2% and 40.9% in
the first and second year, respectively. Salicylic acid reduced the negative effect of salt stress on grain yield,
therefore, SA foliar application decreased the rate of grain yield reduction under saline condition from 42.1 in
no-SA to 27.3% in 1.5 mM in the first year and from 43.7% in no-SA to 33.8% in 1.0 mM in the second year.
This mitigation could be related to biochemical attributes, as SA at different concentration levels enhanced
soluble proteins content, free proline, concentration of chlorophyll a and b and carotenoids as well as membrane
stability index, and reduced malondialdehyde and electrolyte leakage. It can be concluded that SA had better
effect up to 2.0 and 1.0 mM under non-saline and saline conditions, respectively. In Genral, SA with reducing
negative impact of salt stress on biochemical attributes could improve salinity tolerance and increase grain yield

of barely cv. Nosrat.

Key words: Barley, Chlorophyll, Malondialdehyde, Proline, Salt stress and Soluble proteins.
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