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Physiological Effects of Exogenous Salicylic Acid on Maize

Seedlings under Low Temperature Stress
YANG De—guang, QIN Dong-ling, LI Zhao, YANG Wen~—yi, JU Ran,
XU Mi-lin, TANG Li-na, ZHANG Qian
(College of Agriculture, Northeast Agricultural University, Harbin 150030, China)

Abstract: SA solutions were sprayed on the leaf surface at the concentration of 0, 25, 50, 100 and 150 mg/L
separately and changes of agronomic indexes(plant height, root length, dry weight of aboveground and underground)
and physiological and biochemical indexes (relative water content, relative electric conductivity, Fv/Fm, Pn, MDA
content, SOD and POD activity) were studied. The results showed that under the condition of low temperature, low
concentrations of SA(25-50 mg/L) relieved the growth inhibition degree of maize seedlings, with the concentration of
50 mg/L. having the best effect. Under low temperature conditions, exogenous SA of 50 mg/L. increased the plant
height of B125 and Chang7-2 by 12.9% and 14.5%, respectively; increased the relative water content by 60.4% and
64.5%; reduced the relative electric conductivity by 47.6% and 57.5%; increased the POD activity by 29.6% and
35.6%. However, high concentration SA(150 mg/L) had lower effects in relieving the growth inhibition. In conclu-
sion, exogenous SA of appropriate concentrations can promote the growth of maize seedlings under normal tempera-
tures and relieve the low temperature—injuries.
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50 mg/L B, F KA bk R R S kb b3 A bl R
THEE/N, HIRAAET AR E SA(25 ~ 100 mg/L)
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IR 251 PIAS FEOK S B AR X 5K &, JF HAE ARFRMR Y SRR 2 5 2 IR 55 R X iR

50 mg/L SA ZbPRES A X 7K Fdpe e o AIRIE MM IE T, gz, B125 Fil E 7-2 AH X £ 7J<$ﬁ}%ll FEAK 63.8% .

50 mg/L SA Zb BRI B125 ., B 7-2 #HXF S /K B HUARIR. 68.5%, HWIRAIE T, SA &AL Bl 2 ] 5 1 5% HE L
X BRI 10 60.4% .64.5% . BN E KM SASE  HEFARE.

0 25 50 100 150 0 25 50 100 150

SAWKE (mg/L) SA concentrations
TE : () M BTV T K S Al B125 76 AN [A) e B SA AL PR R 25°CALFE 2 d, (b) A 4°CALBE 2 d5 (c) AV SRR 5K S A 2 72 16 AN ) i B SA b P
T 25°CHEE2 d, (d)h 4°CAEFE2 d,

Note: (a), anti—cold maize varieties B125 at different concentrations of SA, at 25°C treatment for 2 d; (b), 4°C treatment for 2 d; (c), cold—sensitive

maize varieties Chang7-2 at different concentrations of SA, 25°C for 2 d; (d), 4°C treatment for 2 d.

1 ARERESAREMNERGERE

Fig.1 Maize seedling phenotypes treated with different concentrations of SA

F1 AEREKGELIEEXLEREBIEZM

Table 1 ~ The effects of different concentrations of salicylic acid on plant height, root length, shoot and root dry weight

fn Bl SAVEEE (mg/L) B (cm) H 7T (mg) AT H (mg) Fi (cm)
Varietiy ~ SA Plant height Seedling dry weight Root dry weight Root length
concentration 25°C 4°C 25°C 4C 25°C 4C 25°C 4°C
B125 0 22.4 ab 20.3 ab 125.6 f 106.5 d 61.9d 46.4d 22.5b 194 ¢
25 23.9 ab 22.1a 154.3b 161.4b 68.1b 582h 24.1 ab 25.1b
50 25.0a 233a 174.8 a 176.1 a 728 a 618 a 25.6a 295a
100 22.6 ab 21.7 ab 146.0 ¢ 156.3 b 69.2 b 55.4 be 23.8 ab 26.3 b
150 20.9 b 18.5b 138.9d 1135¢ 65.2 ¢ 535¢ 22.8b 21.1¢
&7-2 0 23.6 C 24.7 BC 1455 F 116.0D 92.7C 70.1 F 23.8 C 23.7C
25 27.0 AB 26.0 B 1742 B 144.0 B 103.3 B 92.8B 2548 26.4 B
50 29.1 A 28.9 A 198.0 A 154.4 A 115.4 A 103.2 A 27.1 A 31.3A
100 24.5 CD 26.0 B 180.2 C 140.2 B 999 B 86.6 C 25.0B 259 B
150 224D 233 C 160.2 D 1253 C 94.6 C 80.3 D 24.4C 24.1C

T A ol [l — SRl 5 AN ) S 23 3 s b BRIBIAE 0.05 /K- |28 5 i 35

Note: Different varieties, the same column of data after different letters indicated significantly different at P<0.05 level, respectively.
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AR 7K 2 (%)
Relative water content

0 25 50 75 100 125

150 0 25 50 75 100 125 150

SAMJE (mg/L) SA concentration

e AT SR, 4125 °C(A (B.C.D),4%C(a b .c . d)F/RACBEAIFE 0.05 K- F 223 2. FIEIA,
Note: At the same temperature, different letters, such as 25°C(A, B, C and D), 4°C(a, b, ¢ and d)indicated that the treatment was significantly differ-

ent at the 0.05 level. The same below.

B2 AREMREKIGEEI L ERNSKENHN

Fig.2  The effects of different concentrations of salicylic acid on relative water content

2.3 SAREXEXKLEHEITBSENHIN

H 181 3 ), B R AMIRIRL AR F T, IS K L el
(R RE X FEL e 3R 2 I SA MR BE 3 I =258 T RS LT
FRIAA N, SA W FEE S 50 me/L it A AL BEAK SR i B2, HL
B 7-2 AN L R AR AR B R . IRIR A TR, SA
WREEAE 50 mg/L B B125 2 7-2 AT L 5% FUAI TR

70
B125
60 F
2
& % 50 F —e—)5C —a—4C
3 | A
g § 40
ey g 30 f
E S B¢ BC
2 20

W8 3 T B 47.6% . 57.5% . WA 5K S A SA 454k
P E SAGEX R % (RE S EX
B, B125 F B 7-2 AH X L S 32 43 31l 1 0 56.5%
68.3%. WIS T ,50 mg/L SA KbF B125 1 B 7-2
AERT L3 E TG B 4353 R B 25.1% .50.2%

0 25 50 75 100 125

150 0 25 50 75 100 125 150

SAYE (mg/L) SA concentration

B3 REMREKGERAMIEX 4 eatE xS i S

3=

Fig.3 The effects of different concentrations of salicylic acid on relative conductivity
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2.5 SASEITEXRLEM F Fv/Fm R0

Fv/Fm 278 PS 1T B KOG RE L 0%, JE 1k
SEPERCRRENS S R AR, S AT Bl SA
VR RSN, P oK A e PN TR S T 2
WSET m E BRI a3, BARR LA 25 ~ 50 mg/L Ak
PHE Fv/Fm 2 ETHEH 50 mg/L B A% ik, 100 ~
150 mg/L Ab BEIF 46 T [, AR IEIHE T, 50 mg/L SA
4b 3 B125. B 7-2 Fv/Fm FCAR IR X5 B8 43 51 384 Jn
7.0% 15.7% . KR5S F RXT L, B125 #1 B 7-2
FvlFm 53 BIA% 3.6% 18.2% ., RS, FIAE
K Fv/ Fm BEAL BRI FE 38 AR AR AN BA 2



ESD NI 2445
5
B125 E7-2
N = 4
en o
B
E §
w S 3
<=
e,
% s
+= =
Q
1
0

125 150 0 25 50 100 125 150
SAHRE (mg/L) SA concentration

4 AEREKGEAENHEHEFRSENMN

Fig.4 The effects of different concentrations of salicylic acid on chlorophyll content
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Fig.5 The effects of different concentrations of salicylic acid on Fv/Fm
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Fig.6  The effects of different concentrations of salicylic acid on Pn
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Fig.7 The effects of different concentrations of salicylic acid on MDA content

2.8 SAKIEXTEK%E POD E R F T

FH &1 8 AT, PN I B A5 E T, SA g A 3
AN S M 5 T AN oK SRR POD i, Hor
50 mg/L SA ZEFRACR AT, IF B BUR R K A2 &
5 7-2 1 PR I B AR A SRR B A SA
W FE B934 K, POD i ML K, 50 mg/L SA 4b BH
B125. E 7-2 43 51| FL AR X B3 i 29.6% . 35.6% o
214 SA Y JIE HE— 4 KIS, POD J5PE N 3 R R4
B, P TEK SRR AS SA LD BRI B 4 S AIG IR ) R

70

W25 RN 5% R, B125 5 7-2
FORGIH ) POD G4 I 7 37.3% .29.1% ., “# i
SAETN A TR SRR A SA W B A8 2 R
Wr I Tt A R 3, iRV BE SA(25 ~ 50 mg/L)ALEE POD
TSGR B2 HEBOKR, R B2 SA(100 ~ 150 mg/L)Ak
B POD 1E PR ARFHR AR /N, PRl 45 b 3 SA Ve
FER SRR IR 22 . AL R T POD TR
PE—E RN B125>5 7-2,

— B125 57-2
= 60 f
e
g =
EZ 0T
2%
B 40
H O
H‘Eﬂq
A 30
o)
(=%
20 —e—125C —m—4C
10 . , , , \ \ . . . , , ,
0 25 50 75 100 125 150 0 25 50 75 100 125 150

SAH)J¥ (mg/L) SA concentration
8 ARIREKFHEELIEITLE POD E RN

Fig.8 The effects of different concentrations of salicylic acid on POD activity
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Fig.9 The effects of different concentrations of salicylic acid on SOD activity
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