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Tablel- Physical properties of the soil used in the experiment

oYL - ’ SE cab
EC (dS m-l) pH (/)u*\’ (/)“'J-w’ (K)u*’; ] g
Sand(%) Silt (%) Clay(%) (Soil texture)
1.86 7.63 60 17 23 Sandy Clay Loam
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Table 2- Qualitative properties of the water used for irrigation

ECyw Ca®  Mg¥  Na' K Cr sS04 "HCO3
H )
(dsm™) b (meq ")
ECw< 1 7.31 2.02 1.9 8.3 0.51 3 25 0.8
ECy =3 7.4 5.68 3.9 255 044 12 5.34 1.6
ECy =6 7.5 640 472 822 1.27 27 19.14 4.2
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Table 3- Analysis of variance of some physiological and morphological traits in sugarcane Saccharum sp. Var. CP 69-1062 in
response to SA under different salinity levels

(Mean of Squares )&lay o (pSilbe

. ) y spiE o Sl
ISR oy S o 5 s s e 139 15 S
(S.0.V) (Total 5 atb (Relative
(df ; (Leaf area) (Relative (Chlorophyll water
dry weight) b a+b) content)
(RWC)
(S) 55 2 19972.52" 1696206.03" 235225 0417 347.25"
(SA) s Siliunls 3 452817 245563.15" 76.66 0.03" 254.917
SxSA 6 158.017 27214.13™ 18.19"™ 0.01™ 25.91°
Error iyl s 24 13.01 25106.55 9 0.01 9
CV(%) clysis cops - 3.88 422 11.39 8.19 4.09

B ime g Mo )0 oy Jleis] pdaw )d )l gixe i 4y NS cssa
** and * represent significant at the 1% and 5% probability level, respectively, and ns represent non- significant
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Table 4- Analysis of variance of different elements in sugarcane in response to SA influenced by salinity

G JOVES 37 oos PREPR (Mean of Squares )< le yo pSbo
(Source (df) Aoy priw Al el ady) IS ddy) e 4 erelly Comd
of variation) Root Na* Root K  Root CI Root K'/Na' ratio
(S) csys 0.0697" 0.4863"  0.41657" 102.70™
(SA) 1o Kbl 3 0.0001™ 03698 0.00396" 10.117
SxSA 6 0.0024" 0.0407™  0.00561™ 474"
Error bl glas 24 0.0003 0.0407 0.00130 0.283
CV(%) s o - 6.64 13.41 4.12 8.36

b o s ) 5 gixe g Mo )0 oy Jlein] e 53 )b dxe iy NS sk
** and * represent significant at the 1% and 5% probability level, respectively, and ns represent non- significant
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Table 5S-Mean comparison various characteristics of sugarcane in response to foliar application of

salicylic acid (SA) and different salinity levels (S)

3985 Comnnd
S0 P . Spdy o m g e el
Jlowd Js I W T o i oy .

; Sy - chlorophyll =\ i Al 2
wialojl g Total Leaf Sy ath Relative ~ Root ady Root CI  ao
Treatments dry area RWC -1 membrane Na Root K* ot

weight 2 . (mgg™) bilit Root
(g plant ™) (cm”) (%) permeability K'/Na*

(%) ratio

SA1S0 117.80b  8ab4076 79ab 1.15ab 15¢ 0.21de 1.50ab 0.65f 7.14d
SA2S50 137.40a  5ab4175 80ab 1.21a lle 0.18e 1.73a 0.66f 9.61b
SA3S0 143.40a  7a4344 8la 1.24a 10e 0.14f 1.78a 0.68f 12.71a
SA4S0 121.60b  6bc.3903 75bed 1.17a 13e 0.21de 1.77a 0.69f 8.43c
SA1S1 103.58¢ 3763cd 73cd 0.95cd 28¢ 0.23ed 1.20bc 0.93d 5.22ef
SA2S1 106.30c 3765cd 78abc 1.01bc 26cd 0.26bc 1.60a 0.93d 6.15¢
SA3S1 104¢c 9bc.3992 78abc 1.11ab 22d 0.29b 1.63a 0.97cd 5.62ef
SA4S1 84.64d 3500de 63fg 0.85de 30bc 0.26bc 1.51ab 0.84¢ 5.81e
SA1S2 48.04e 3315ef 66ef 0.82de 42a 0.33a 0.91c 1.06ab 2.761
SA2S2 51.20e 3578de 76abc 0.91cde 34b 0.35a 1.63a 1.08a 4.66fg
SA3S2 50.62¢ 3400ef 70de 0.81de 40a 0.33 1.42ab 1.00bc 4.30gh
SA4S2 47.22¢ 3200f 60g 0.76e 45a 0.34 1.21bc 1.00bc 3.56hi

SA4 =1.5mM ;SA2=1mM ,SA2 =0.5 mM, SA1 =0 mM
(S2) ECw =6 dS/m 4 (S1) ECw =3 dS/m (S0) ECw< 1 dS/m
sl g doydh gaws 53 5SS g05] bl 1 (615 cime M) LB s S jtie gy (sl (g s &S ola 1, Sibie
Means with the same letters within column show no significantly difference at p<(.05 using
Duncan’s Multiple Range Test
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Table 6- Mean comparison various characteristics of sugarcane at different salicylic acid (SA) and salinity (S) levels

. Slyiomo KW S
St 39 Sydghi L™
ko ghe  EEES kSl an, el P i
SRt 5 & sLis o _ . Anid
iale Total " Relativ arb S Root . R “)t sk
=) elative + 00
Treatment  dry weight Leaf permeability chloroph  Rwc Na Root K* Cr Ay

reatmen 1 area ylla+b . /

s (g plant ™) 5 membrane -1 (%) Root
(cm ) (7) (mg g~) K'/Na*

. " -
(% of dry weight) ratio
S s ciliseo g Salinity(dS m™)

ECy< 1 130.05a 412:'15 12.25¢ 1.19 78752  0.18c 169 067c  9.3%
ECy =3 99.63b 3753'23 26.5b 0.98b 73b 026b 148> 091b  5.69
EC w=6 49.27¢ 3373'25 40.25a 0.82c 68¢ 033a 129 103  39Ic

SA (M) 3k ool iler gl

0 89.81b 3715'27 28.33a 0.97ab 72.66b 0252 120b 0.88a  4.80d
0.5 98.30a 3838'53 23.66b 1.04a 78a 026a 1652 08%  6.35b

1 99.34a 391353 24b 1.05a 76232 0252 1.6la  088a  6.44a

15 g44ge 03433 29.33a 0.92b 66 ¢ 027a 149 084b  5.52d

C

sl o 553 g3 w0y Jlotol e )3 o sime gl pas L5 ooy (sl g g nyd (luSy By o
Means with the same letters within column and factors show no significantly difference at p<0.05 using
Duncan’s Multiple Range Test
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Table7- Correlation between various traits in sugarcane, cultivar CP69-1062

Ol X1 X2 X3 X4 X5 X6 X7 X8 X9
S e X1 1
Leaf area
S s X2 088" 1
Total dry weight
CMEemenkxa 088" 093"
Relative membrane permeability
ath Js)ls X4 0847 0847 -096" 1
chlorophylla+b
Sl o slyime X5 0777 0677 0817 088" 1
RWC
S e X6 -0.80" -0947 0837 -0.697 051" 1
Root Na
= "’“Lf X7 0557 0517 -0747 0777 073" -036" 1
Root K
ady JS X8 -0717 -0.85" 088" -0.81" -0.53** 084** 0597 1
Root CI1
L pake & ey S X9 082" 0857 0.8 087 0677 0877 068" 085" 1
Root K'/Na' ratio

203K g oy Jless ] g 3 5 ime gy i g
** and *, indicate significant at the 5% and 1% levels, respectively
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Introduction

Abiotic stresses cause 71% reduction in crop yield around the world, from which 20% is related to salinity
stress. The importance of sugarcane increases every day due to greater demand for sugar. Since sugarcane has
mainly grown in arid and semi-arid regions, salinity is one of the main problems for this crop due to higher
evaporation in these areas. Salicylic acid (SA) is classified as a phyto — hormone and belongs to a group of
phenol compounds. Salicylic acid can improve plant tolerance to abiotic stresses. This research aimed at
studying the effect of SA on the alleviating of salinity stress in sugarcane.

Materials and Methods

The effects of salicylic acid on the growth and some physiological responses of sugarcane (Saccharum
officinarum L. cv. CP69-1062) were studied under salt stress. The experiment design was a factorial of two
factors, based on a randomized completely design with three replications. The experiment was conducted in a
greenhouse at the Sugarcane Research and Training Institute of Khuzestan, Iran in 2012. Treatments evaluated in
this study were three levels of salt stress, including (ECw<1 dSm™, ECw = 3 dSm™, ECw = 6 dSm'l), and four
concentrations of SA including 0, 0.5, 1 and 1.5 mM, respectively. The plants used in this experiment were
produced through tissue culture technique. The data were analyzed using SAS (ver.9.5).

Results and Discussion

The statistical analysis showed that salinity stress above 3 dSm™ can significantly (P < 0.05) reduce plant
growth and yield. This result confirmed the previous reports about low tolerance of sugarcane to salt stress. The
most efficient treatment was, spraying with 1 mM SA concentration which resulted in, 10.61, 5.05, 8.24 and
46.98 % increase in total dry weight, relative water content (RWC), chlorophyll content and root K'/Na" ratio
respectively, in comparison with control treatment. The enhancement of these plant traits will improve plant
growth and crop yield. Root K'/Na" ratio showed a significant positive correlation with total dry
weight (r =0.85%*), RWC, (r =0.67**), and was negatively correlated with root Na* (r =-0.87**) and root
CI, (r =-0.85**). Thus increasing the amount of Na" and CI" in plant tissues, decreases the growth and
yield. Results also showed the positive effect of higher K™ concentration on plant growth and plant tolerance to
salinity stress. The concentration of 1.5 mM SA had less positive effect in improving salt tolerance compared to
0.5 mM and 1 mM SA. This might be due to the hormonal effect of this compound at greater levels and its
negative efficacy on plant growth and development. Greater RWC with increasing K'/Na" ratio might be due to
higher osmotic adjustment in plant tissues.

Conclusions
This research showed that the growth and yield of sugarcane considerably reduced under salinity stress above
3 dS m™. The results suggested that SA was useful in reducing adverse effects of salinity. Under similar soil and
water conditions the application of 1 mM in form of foliar spraying can be recommended for sugarcane plants.
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