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Exogenous salicylic acid affects growth and reactive oxygen metabolism

of pepper seedlings under waterlogging stress

XIA Wenrong

(Dezhou University, Dezhou 253023, Shandong, China)

Abstract: In order to clarify the regulatory effect of exogenous salicylic acid on pepper waterlogging tolerance, Dehong 1
pepper was used as the test material, and SA solutions of different concentrations (0.5, 1.0, 1.5, 2.0, 2.5 mmol - L") were
sprayed on the leaves to study the growth and reactive oxygen species metabolism of pepper seedlings under flooding
stress. The results showed that under flooding stress, root length, plant height, fresh weight and dry weight of pepper
seedlings were significantly reduced than that without flooding. After spraying with exogenous SA, the decreasing range
of agronomic traits decreased, and SA1.5 treatment had the best agronomic traits, the root length, plant height, fresh
weight and dry weight were 66.37%, 14.55%, 56.35% and 93.75% higher than the flooded control, respectively.
Waterlogging stress significantly increased the membrane lipid peroxide content and electrolyte leakage rate in leaves of
pepper seedlings, while SA treatment could significantly reduce the O, production rate, H,O, content, MDA content and
electrolyte leakage rate.The rate of O," production decreased the most in SA1.5 treatment , which was 43.95% lower
than that of CK1. At the same time, SA treatment significantly increased the content of osmotic regulators in leaves of
pepper seedlings under flooding stress. SA1.5 treatment increased the content of free proline, soluble sugar and soluble
protein by 37.37%, 32.51% and 20.12% compared with CK1 it also had the highest POD and GR activities, which were
increased by 81.76% and 87.84%, respectively, and CAT and SOD activities were increased by 55.47% and 83.02%,
respectively. Through the comparison of the total weighted value of the comprehensive index, the waterlogging resistance
of each treatment is evaluated as follows: SA1.5, SA2.0, SA1.0, SA2.5, SA0.5, CK1.The overall weighted score of the

SA1.5 treatment and the SA2.0 treatment was similar.To comprehensively compare the effects of different concentra-
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tions of SA on pepper seedling growth and reactive oxygen species metabolism under flooding stress, 1.5 mmol - L''SA

treatment was the best.
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ACIRES BRI R ACIRES , /K AL EE 7 d, THEK
AEPR G (5 8 RD9:00 HUFEIEAT & Wil br I A€ -
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EART A K IE 5 X B i Wi /MR SA J5 , R 2
PEIRFEBR T BEME B/ s FoH i 1.5 mmol - L'SA

b B AR 2R B U, AR AR v B R RO T
Eb v 7K % 8 43 S 42 15 66.37% « 14.55% + 56.35% Al
93.75%;SA2.0 AbF A AR IR 2, H S SALS 4bBE
2 AN s SA0.5 A FR B 22, MRAG SR B T = A
T EAX b CK1 2 532 & 25.71%+9.54%+30.16%
1 37.50% . [FIEF, CK1 AE R AR 7 bL 3G K, Wi SA
T AL B S5, B AR B AR jef bL 35 2 35 /N T s KOt
T8, 2 W5 it SA T AL B 45 e A5 A5 AR ik b b 35
AWE . 5 CK AHEL, CK1 HETE b3 08 B K, i5 5
49.26%;:SA KbFErR SA0.5 SRRk, ETF 34.56%,

R 1 SALEXBRMLNE RZHIKA T

s f/em Fhm/em fief Ji /g Fiis/g MR et b

CK 9.53+0.85a 15.79+1.03 a 2.53+0.23 a 0.34+0.03 a 0.136+0.011 ¢
CK1 4.55+0.42 f 12.37+0.77 € 1.26+0.08 ¢ 0.16+0.02 ¢ 0.203+0.015 a
SA0.5 5.72+0.38 ¢ 13.55+0.62 ¢ 1.64+0.12d 0.22+0.03 d 0.183+0.012 b
SA1.0 6.47+0.52 ¢ 13.75+0.85 ¢ 1.86+0.97 ¢ 0.27+0.03 ¢ 0.166+0.013 ¢
SAL.5 7.57+0.61 b 14.17£1.22 b 1.97+0.12 b 0.31£0.02 b 0.156+£0.014 d
SA2.0 7.43+0.48 b 14.02+1.04 b 1.94+0.18 b 0.314£0.03 b 0.152+0.011d
SA2.5 6.12+0.32 d 13.11+0.88 d 1.66+0.09 d 0.23+0.02 d 0.169+0.016 ¢

TE: FAECT A AN E NS RS AN FIAL R AL 0.05 /KF 25 R 3.

SA2.0 AbFE IR e /N AL _ETF 11.76%.
2.2 SARIEXMBMISEMHFEEMERE NEESE
op=A10)

MR 2 AT RN, TE A K I8 R, 25 A 3 B R 4T
M RMENHE PRSTEYEZEIKT CK,
CK1 B 48 2 a4 5 b 4R
MEBHE bFESE 755 CK T 18.65% -
24.87% « 20.42%F 36.84% . SAO0.5 AbFE B4 1
MR R4 2% a 43 b RIS R A b
RO EWEZFMT HAL 4 > SA &bF, HAh 4 /> SA
AE PR BRAL AN R 4R 3 a SR b B
MR RAREE NRGTEHLREESR TH SA
Wb IR ST CKl .

F2 SARLEMHEMMEMZFRMERE MREEXTN
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M 3 AT LAE K 3 A R &) i i e
RN A & AL TS I 3 W TS, T SA
b AT I BRI A B 7 (0, D P2 Al R I AL A
(H0,) % & T B MDA & &M RRBIRE.
SAL.5 AbFE O, 7 AU FENR iR, LUK HEE(CK D
T P& 43.95%, H 5 SA2.0.SA2.5 kb FH 2 R AN % .
SA2.5 KbFE HO, & B AR TS IR ZR FEIRE 5K, 73 )
b CK1 P 51.14%A1 36.75%,1H5 SA1.5.SA2.0 4k
PR EZ . SA2.0 AbFE MDA & & F&IREOK, thi
IR N B% 33.72%,SA1.5 AhFEREIEIR Z H —H 2R
NN

£3 SALEMHEHSEERTENTNEE

RIS TR R E

wOHEE 3K a)/ wHEEER b)/ wURIHEER)/ wEIAEE F )

A (mg-g") (mg-g" (mg-g" (mg-g"

CK 9.65+0.54a 3.82+0.27a 13.47£098a 0.38+0.03 a
CK1 7.85£0.68d 2.87+0.19d 10.72+1.02d 0.24+0.02d
SA0.5 8.36+0.87c 3.02+0.17c¢  11.38+0.87c  0.29+0.03 ¢
SA1.0 9.02+0.65b 3.36+0.12b  12.38+1.05b 0.34+0.02 b
SAL.5 9.07£0.39b 3.35+0.29b  12.42+0.77b  0.33£0.02 b
SA2.0 9.12+0.72b 3.27+031b  12.3940.86 b 0.34+0.03 b
SA2.5 8.98+0.64b 3.3840.21b 12.36+0.93b 0.34+0.04 b

e O, A/ b(H0,)/ b(MDA)/  FLfRIFIE
(nmol- g’ min") (umol-g")  (umol-g"  IFEH/%

CK 10.78+0.92 d 8.58+0.65¢ 2.56+0.15¢ 25.18+2.33d
CKl1 36.45+1.65a 36.55+2.22a 6.82+0.38a 55.67+4.21 a
SA0.5 26.85+2.24b 27.05£2.04b 5.65+041b 42.38+3.85b
SA1.0 24.44+1.56b 2238191 ¢ 5.04+036¢c 41.55+4.07b
SAL.5 20.43+1.37c¢ 18.42+0.58d 4.63+0.40d 36.24+2.97 ¢
SA2.0 20.78+0.95c 18.21£1.14d 4.52+0.29d 35.47+3.02 ¢
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PEREAMTEEES S EMEXY CK 78 A &
30.67%-+61.22%F11 50.29%. SA AbEEE ZE a1
K E FEMAE T B E TR S E.
SA2.5 Kb FEBA A T i v b Ui B I R I
B AL 20 Bl EE CK1 Al CK TH i 37.83% 1 80.11%,
HE5 SA1.5 AbPEIJC 35 7 5 s SAL.0 AL v i m]
AL THE R AT RV 1 R R IR B K, 40 ) B KO
FETF &1 36.74% M1 46.47% , (H L T MM & B S
SALS AR R 2 5. SALS &b i 55 il 2 R -
AIEMERE AT E A ELN CKL e T
37.37%-32.51%AH1 20.12%.
T4 SAMBUEMAESEFHEYRS EHEM

e wOF BRI/ walIEHERD/ wCaEPEER )/
) (pg-gh (mg-gh (mg-g"
CK 36.45+2.85¢ 16.58+1.12 ¢ 25.63+2.54 ¢
CK1 47.63£3.24 d 26.73£2.04 d 38.524+3.02 d
SA0.5 56.65+4.56 ¢ 30.05+1.98 ¢ 50.53+3.12 b
SA1.0 58.32+3.92 ¢ 36.55+£2.64 a 56.42+2.24 a
SAL.5 65.43+3.87 a 35.42+2.02 a 46.27+3.85¢
SA2.0 62.78+2.14 b 32.24+2.22 b 45.22+3.14 ¢
SA2.5 65.65+4.08 a 29.56x1.45¢ 51.36+£3.07 b

2.5 SAREMWBHRMSNBERENREHR N

M 5 7] LLFE H, CK A2 B A SOD.
POD.CAT Hl GR 1E % A= K ¥ LR FF— 5 B3E 1 -
K ME R, Bk GR 4b, CK1 HoAth i S AL B 5 PE 25
2L T CK, SA A3 & 52 iy 1 BB A i i s
A B, 24 38 2% = T CK AT CK1. 7EFTA SA At

i, SA2.0 AL FE B4 1 SOD A1 CAT 7 M % =i »
3l tE CK1 FH i 83.22%F1 56.39%,1H 5 SA1.5 4b
FEAHLEL , =& BB ¥ 2 7 ; SALS AL # POD 1 GR
T 1 B 43 0] BV KON HE T 1y 81.76% 11 87.84%
CAT.SOD 35143 5 Tt 5 55.47%F1 83.02%, H. 23
fa T At AL B 5 SA0.5 Kb BE BRI A- Pt S8 A0 B 14 18
g % /)N , CAT.POD.SOD F1 GR 354l E CK1 F
751 35.58%.49.66%.72.92%F1 11.70%.

x5 SAREMBEMLSERELREHTM

SOD ififk/  POD it/ CAT it/ GRififh/

(U-g"min")  (U-g"'min"  (U-g"min") (U-g' min")
CK 166.02+12.55d 192.65+13.35¢ 6.98+0.56d 15.23+1.12f
CKI1 102.81+10.64 ¢ 138.87+11.24f 5.48+0.48¢ 17.44+1.04¢
SA0.5 177.78+14.27 ¢ 207.83+15.62d 7.43+0.33 ¢ 19.48+1.54d
SA1.0 181.41+£10.05b 228.56+16.66 ¢ 7.98+0.37b 27.82+1.92¢
SA1.5 188.16+£13.34a 252.41+17.85a 8.52+0.63a 32.76+£2.01 a
SA2.0 188.37+12.87 a 239.45+10.06 b 8.57+0.57a 29.34+1.55b
SA2.5 180.98+£10.43 b 224.61+£15.27¢ 7.82+0.55b 26.24+1.62 ¢

2.6 ARICIBHMGENSEERES LR

et e L0, 7P AR i R H,0, & B MDA & & Al
HAL A T V5 U 2R S HB b R FH s S 8 ek UL T R
A, oA AR bR 35K F SR 8 ok BV v 5 R U .
AN FE AR BE ) 18 AN FE AR IIBUE FISIIBUE KN o A
6 AT LLE W S5 A BIMBUE TEN H 055 1 o
5 W ¥ N : SA1.5>SA2.0>SA1.0>SA2.5>
SA0.5>CK1, H: /1 SA1.5 4b FE AT SA2.0 4b FE ) &
MEREIAUER 74k, 22 /A W3 .

yosii

R 6 LZEBIRHMAGRRE & HE

e ORK bR i PRE g RrgEREE RAY MPREE o EEE  HO.HE MDA FE
CK1  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SA0.5  0.39 0.66 0.54 0.40 0.39 0.39 0.50 0.60 0.51 0.51
SAL.0  0.64 0.77 0.85 0.73 0.73 0.98 1.00 0.75 0.76 0.77
SALS 1.0 1.00 1.00 1.00 0.92 1.00 0.90 1.00 0.97 0.95
SA20 0.95 0.92 0.96 1.00 1.00 0.98 1.00 0.98 0.98 1.00
SA25  0.52 041 0.56 0.47 0.67 0.96 1.00 0.99 1.00 0.73

AE REPGSIER FRIER SR AR SR TIAEEA SR CATIEME PODIEME  SODIEME  GRIEME  MZREINRUE
CK1  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SA0.5  0.65 0.50 0.34 0.67 0.88 0.61 0.63 0.13 9.30
SALO  0.69 0.59 1.00 1.00 0.94 0.79 0.81 0.68 14.48
SAL5 095 0.99 0.88 0.43 1.00 1.00 0.98 1.00 16.97
SA2.0 0.9 0.84 0.56 0.37 1.00 0.89 1.00 0.78 16.20
SA2.5  1.00 1.00 0.29 0.72 0.91 0.76 0.76 0.57 13.32
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5 o Tt 24 R 200 ok B 5 ) 1 T Th BB SA B —
P Z AR E DI N IR 507, S 5RATHED
VFE2 A B R, g N FT 4 R, Shi SA 1]
DL =AY SOD.POD. CAT 2541 S8 AL Bl (1) 7%
P, % fifk Jolh 38065 AELAD 36 BRI 43 5, 4 R AL ) P
PEC SA TT 175 G KRS A AR AR R A BRRR 4
AN, W0, & BT, B S POD Al CAT
LG E A BTG T B0 = R A R, PR (K MDA 7
B ORI BRI 5 1 S B, S i R R A AR K
ARG, JE R N I ATP &5 &, N & Fh i
R IEH AT IRE R R IR R, B R 2R 53E4E
W P XL I R 2 35 R 3K 5 WA 2% i L Ak 7K 55 36 ol
P 0, B IR R I, WK E T, ZME SA
AT R RE 1 BRA S R AR AR N MDA R 2, it gk
I 2R (R B8, G fff- 7K 0 JEL K BN 4 Vi sl ) i
Jig it AL, 3G S B AR A B B v . MK I T mE
Jiti SA R EE M EUR R R4t SOD A1 POD [
P, B AT AR RE ATV R R A R PRI R
JIR B 2 A MDA 75 £, W T 388 56 BB ) 1 T 94 7K
JrIE I BE ST o

ANTFIAR T SA Kb H X v 7K SRS R A% 5 1) 2% A
TR AR . Wik 1.5 mmol-L'SA A1 2.0 mmol-L'SA
J& > VEIKGRAE T BB 2 3 AR S 3 TR
AV A B N, CAT.POD.SOD A1 GR i1t

THEr, O T ARE# JH0, &% & \MDA & & HL iz

TR AR, AR SVIR B35 T HAb AL B, 2 BT 7K b

TE FBTAE SA BERSLE ME & A A 5| ES 40 A T S

FE 7K R AE ARG TT 5 B S BNEALA , BEAT — &R

F A AR AL AR A DUIE B K A o B IS SR G AR bR e

TIASAE EEBEVEAY HH 470355 12 528 55 PP (K 20 - SA L5

SA2.0.SA1.0.SA2.5.SA0.5.CK1, " SA1.5 Ab

A SA2.0 KRR 25 & EIMBUEAF 70 FHIT .

4 45
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