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Effects of salicylic acid on growth and physiological property of maize
seedling under low temperature stress

SUN Yu-jun,  QIN Dong-ling, YI Fan, GONG Lei, LIU Zhe, LYU Jin-ying, @ YANG Hui,
ZHANG Ping, XU Mi-lin, ZHANG Qian, YANG De-guang
(College of Agriculture, Northeast Agricultural University, Harbin 150030, China)

Abstract: An experiment was conducted to explore the effects of exogenous salicylic acid(SA) on the growth and
physiological characteristics of maize seedlings under low temperature stress. In this test, cold resistant maize inbred line
Kr701 and cold sensitive maize inbred line Hei8834 were used as test materials. SA solutions were sprayed on the leaf sur-
face at five different concentrations (0 mg/L, 25 mg/L, 50 mg/L, 100 mg/L and 150 mg/L), and the changes of agro-
nomic characters ( plant height, root length, aboveground biomass and underground biomass) and physiological and bio-
chemical indices [ relative water content, relative electric conductivity, net photosynthetic rate ( P, ), malondialdehyde

(MDA ) content, superoxide dismutase ( SOD ) and
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peroxidase ( POD) activity ] of maize seedlings under low
temperature stress were analyzed. The results showed that

low concentration of SA could effectively slow down the in-
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B I EH(1992-) |5 AR 1T X8 P4 A W58 2 L BE5T 7 1) hibition of the growth of maize seedlings. The optimum
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BIEE B, (E-mail ) deguangyang@ sina.com weight, relative water content, P , the activity of POD
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and SOD of the maize seedlings, and decreased relative electric conductivity and MDA content of the maize seedlings. Un-

der low temperature conditions, compared with the control, the plant height of Kr701 and Hei8834 increased by 17. 3% and
18.3%, the relative water content increased by 58. 1% and 66.3% , the POD activity increased by 35. 7% and 54. 4%,
and the relative electric conductivity reduced by 51.2% and 58. 6% under the treatment of 50 mg/L exogenous SA.
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Table 1 The effects of different concentrations of salicylic acid on agronomic characters of maize seedlings

Tk K HeiFg (om) Ho 1 et (mg) Ho T Bt (mg) MR (em)
A% B % :
(mg/L) 25 C 4 25 C 4 25 C 4 25 C 4
Kr701 0 24.67+0.91b 19.63+1.55b 134.60+8.95¢ 118.47+8.95d 77.50+2.25d 71.33+2.70c 22.70+0.20b  20.40+0.95¢
25 26.97+0.61a 22.27+0.81a 162.33+6.40b 141.73+6.40b 85.23+0.45b 79.53+3.11d 24.23+4.32ab 23.07+0.80b
50 28.30+1.15a 23.67+1.31a 180.13+7.30a 157.43+7.30a115.03+4.71a 102.53+2.48a 28.73+3.72a  26.73+0.65a
100 25.07+0.25b  21.83+0.35a 157.73+2.24b 145.37+2.24b 82.50+0.40bc 75.60+4.20bc 23.80+0.36ab 22.13+1.36bc
150 22.60+0.98¢ 18.33+1.29b 129.77+0.25¢ 129.73+0.25¢ 80.73+2.60cd 75.00+3.36bc 22.53+0.25b  21.13+0.40bc
% 8834 0 17.57+0.47¢ 16.50+1.08c  71.40+5.90a 64.67+4.55a 49.53+2.48b 30.30+0.60c 21.07+1.00c 16.47+1.21d
25 18.70+0.10b 17.33+0.32b  78.10+5.40a 69.80+4.10a 55.20+1.31a 48.40+5.70a 23.33+1.20b 19.60+0.62¢
50 20.30+£0.85a 20.20+0.56a 80.33+4.45a 70.30+5.10a 56.37+2.30a 50.47+2.20a 28.50+0.70a 27.73+0.55a
100 17.97+0.15bc 17.73+£0.21b  77.17+0.42a  65.13+0.40a 54.60+0.40a 43.47+4.15ab 24.50+0.44b  21.23+0.45b
150 17.37+0.70¢  15.13+0.85¢  73.40+0.30a 65.13+0.40a 50.80+0.96b 37.20+1.25bc 15.73£0.85d  18.37+0.31¢
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Fig.1 The effects of different concentrations of salicylic acid on relative water content of maize seedlings
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Fig.2 The effects of different concentrations of salicylic acid on relative conductivity of maize seedlings
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Fig.3 The effects of different concentrations of salicylic acid on chlorophyll content of maize seedlings
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Fig.4 The effects of different concentrations of salicylic acid on net photosynthetic rate (P,) of maize seedlings
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Fig.5 The effects of different concentrations of salicylic acid on malondialdehyde content of maize seedlings
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Fig.6 The effects of different concentrations of salicylic acid on superoxide dismutase activity of maize seedlings
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Fig.7 The effects of different concentrations of salicylic acid on peroxidase activity of maize seedlings
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TR AR T v] e S O3S 8 1 R A &5 4, 1l 28
R S Z 850> . T/ANESE e 4 C kiR
Joip T X6 T A T &Iy T Wi il A () G VR 32 1R K TR
R A NG B SOD  POD 1% V44 & T %t
MR, B S FREMAS b s, %
KIR R Zad KR BE S SOD i i 14 2 T
m kAR, HALME oY 45 R R AR RR PN A T KA
PR A B T T PG R RS R 2 P R g i
FALEEENE, ARG T & B, ARG R Wi AN
) i ok B ) K A R 4 4 w8 T 2 A B oK SRR
POD F1 SOD (1% P, Horh 50 me/ LK 4% iR Ak B 11)
SOD Fl POD 5 Ve & o

AR A T, R R FEV A5 0F T 1) R AR
ZoF R KA KA IR T L3 i 1 5 A 1 B
DA A4 I P e Rl 3 2 SUK BRPIR S T B
WFFT 285 FAE B 7K A% TR AE 15 oK KRG AN 22 Tif €
P BT RLE A (L, ANIR P 7K A B A g R mT o 2>
Pl Wit LA R A IR 2R R LSRN B g
SELRN ARG T X T K 47 it A1 5 K A R
TR FE AT L S g/ R AR ST 3B SR T A
WL, AE4 °C 8 °C 12 °C .25 CIREHMT b
5 W aE TR T B 5 0 3 B ) %) S K| A S 4l
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B R RS H e 3 RTAR X 5 K R R R, AR
PR R BRAI IR K Ay 1 5% i T LA W 8t w2 IR T K
ey e & K ARG T B 30 JK e 4 v ) fL i o
BiER, APPRG R KA IR AL BEFEAR 1 RR
AT ERGIET AR H o 4 v TARIR AR T
FOKAI B AR RS B K W AN AR AL,
X ] B P DAy T T A X A AR 140 2 s ol A3 3 5 |
T BEAE PR A I N, B LA it 7K A T o) AR L T 400 i
JEEFR DRAP 1 T SR &

KGR PR T AT I ELX TR v B R IR
T 23 0 Ho A AR B A Ak 78 7 A R R
W40 R A 0 3R AR ™ AR IR
R SRR PR, A R R, R
B AR 2 1) ROS, X 28 1 B B2 ] DU IR &
BARER B FEOCAEMZ RGN Ao
FEAERR Y] AR 38 T Wi K A e T LA B
FORYHT A4 R S B O A R KA R A
AT 158 TR L AR 3 i i 1y 12 oA
T AR A T RS e v SR K A IR Ak P E A% 2
R m s Z A P K, Orabi 2550 B9 &
B, SMIE KA R RE A 1 0 BT AR 1D & 03 27
20 B A RS E M, DT A2 R AR IR 3 T e TR R 1)
AR B TR BT SRAR A ROS 3, {4 3%
O3 T BNIR 0080 IR AR 5 2R GE RGBS
Hul, JREIZK A IR AT LIAE S ROS A fiff 2 77 1 BEL 11
F i ER BT, St SR A S

25 EPA  FEARIR A T KA R AL B
A DU R AR T K 4l e AR B8 T A2 2R 45
AN TR] J5 R 1 7K A B Ak B R OKR 4l A K PR
MRS B ERG O ZEHAZW, Hh 50
mg/ LK R AL BRI ROR B i 2
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