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Effect of salicylic acid on heat resistance of rice seedling under heat stress

LU Jun®, ZHANG Rui?, ZONG Xue-Feng', WANG San-Gen', HE Guang-Hua®

(1. College of Agronomy and Biotechnology, Southwest University; Key Laboratory of Biotechnology and
Crop Quality Improvement, Ministry of Agriculture, Chongging 400716, China; 2. Department of Agronomy,
Zhoukou Vocational Technical College, Zhoukou 466000, China)

Abstract The effect of salicylic acid (SA) pretreatment on heat resistance of “Xinongyoul” rice seedlings under high temperature
stress was investigated. The study shows that 0.5 mmol - L™ SA pretreatment retards electrolyte osmosis in rice seedling, reduces
malondialdehyde (MDA) content and superoxide anion radical (O;) production rate. Meanwhile, contents of hydrogen peroxide
(H,0,), proline, soluble sugar, soluble protein, vitamin C and GSH in rice seedling increase with SA pretreatment under high tem-

perature stress. The findings suggest that SA pretreatment enhances heat resistance of rice seedling.
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1/2 , 22 SA H,0,
2
1 , SA
SA : 35 24 h, 0.5 , SA
mmol -L™  SA ,
( ) ( 2); SA
2 1 (6~24 h) ,
35 , , SA
6h 12h 24h 48h 1
23 SA
DDS-11A ,
(MDA) [2o1, SA
(H20) ()
(03) [20] ( 3 12h 24h 48h ,SA
[12]
(23] ’ 2 SATAEMEIRMETKIELE H0, &8
) ' O; FFEREME M
Folin- ) Tab. 2 Effects of SA pretreatment on the hydrogen peroxide
concentration and production rate of O3 in rice seedlings
2 éﬁ% 5 ﬁj\jﬁ during heating stress
21 SA
) Heating SA
MDA Item Hs(izri:sr;g stress SA treatment
1’ ’ . SA time (h) control
SA H,0, 6 13.08+0.46 15.35+0.68™
H0 content 12 11.19+0.90  12.43+0.22"
) [umol - g~ (FW)] o
o4h 48N SA 24 7.59+0.94 10.71+0.50
48 9.19+40.66  11.54+0.98"
o: 6 85.10+4.36  63.04+2.62"
MDA , MDA 2 .
. Production rate of O; 12 94.45+2.78 87.02+1.62
' [umol min™ g~ (FW)] 24 107.78+1.84  94.74+1.58™
MDA ' 48 119.2243.46  101.61+3.95"
SA MDA

#1 SATRAEMSEMETKENEESE
#1 MDA & 28I
Tab. 1 Effects of SA pretreatment on the electrolytes leakage
and MDA content in rice seedlings during heating stress

Heating stress SA

Item Heating stress g SA treatment

. control

time (h)
6 132.9740.75 130.94+1.16
Electrolytes 12 133.80+1.64  132.13+0.56
leakage
[ng-g ™ (FW)] 24 134.63+0.51 132.84+0.81"
48 138.13+3.87 131.56+0.95"
MDA 6 1.86+0.056 0.95+0.030"
MDA content *
a 12 2.26+0.130 1.38+0.039
[umol g™ (FW)] X
24 2.59+0.053 1.44+0.210
48 2.984+0.110 1.64+0.320"
* Ax 0.05 0.01 , *** mean sig-

nificant difference at 0.05 and 0.01 levels, respectively. The same below.

#3 SATAEMSERMETKEBHHEMEEE. A5
BEMAAEEARSENT M

Tab. 3 Effects of SA pretreatment on the contents of proline,

soluble sugar and protein in rice seedlings during heating stress

. ) SA
Item Hea_tlng stress  Heating stress SA treatment
time (h) control
6 1.20+0.061 1.34+0.095
PVO“"{EOF”JSM 12 2.12+0.095 2.84+0.086"
g -g~(FW)] 24 2.32+0.054 2.78+0.057"
48 2.16+0.056 2.40+0.051"
6 2.2740.14 3.24+0.25"
Soluble sugar 12 2.72+0.16 3.82+0.43"
content ” .
[mg -g{(FW)] 2.57+0.35 2.90+0.19
48 2.66+0.60 2.86+0.58
6 7.02+0.38 9.51+0.52"
Soluble 12 4.34+0.86 4.84+0.30
protein content 24 3.0040.10 3.86+0.05"
[mg -g™ (FW)] - T,
48 5.24+0.31 5.62+0.11
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, SA
; , SA ) ;
SA Vc
et , SOD 03
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Tab. 4 Effects of SA pretreatment on the contents of V¢ APX  POD H,O0, OH ,
and GSH in rice seedlings during heating stress AsA  GSH .
) SA
Item H;?;;';g Heact:)r;]gtrztlress SA treatment SA
time (h) , H,0,
Ve 6 5.49+0.23 6.68+0.18"
Ascorbic acid 12 5.04+0.085 6.73+0.10" H202 ’ [2,14]’
concentration 24 5.54+0.25 6.84+0.11"
[ug - g (FW)] 48 6.15+0.080 6.57+0.14" H0;
GSH 6 244.72+18.91  266.16+11.30" '
Glutathione 12 266.62+7.23 268.48+6.67 SA ' [15?/_\
concentration 24 232.93+6.81  266.35+10.96
[mg - g (FW)] 48 257.83+11.08  269.81+4.83 ' GSH  AsA
AsA , Foyer 18]
GSH .4 : AsA 50 mmol - L™
. SA AsA ; ASA
(6~12 h), GSH , 10% AsA
, GSH . SA ,
GSH , SA
,SA GSH , GSH
, 6h 24h , SA Vc GSH
3 i |
(03) (OH) (H20,) o

(MDA)
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