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Regulation of defense enzymes by methyl jasmonate to induce the
resistance of kiwifruits against soft rot
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Abstract In this study. ‘Jinkui’ kiwifruits were used to investigate the effects of methyl jasmonate (MeJA) regu-
lating the activities of defense enzymes on the induced resistance to soft rot ( Botryosphaeria dothidea) of posthav-
est kiwifruit. The inhibition effects of MeJA against B. dothidea and the disease spot diameters as well as the ac-
tivities of the related defense enzymes, including superoxide dismutase (SOD), catalase (CAT), peroxidase
(POD), ascorbic acid peroxidase (APX) and polyphenol oxidase (PPO), were measured. The results showed that
the inhibition effects of MeJA on B. dothidea increased with increasing concentration in the range of 0.001—10
mmol/L. In MeJA induction experiments, it was found that the best MeJA treatment concentration and duration
were 0.1 mmol/L and 24 h, with an inductive effect of 26.01% and 26. 85% . respectively. The activities of
SOD, CAT, POD, APX and PPO in fruits treated with 0. 1 mmol/L MeJA for 24 h were increased and the SOD
and POD activities were significantly enhanced by 33.85% and 61.61% compared with those of the control (P<C
0.05). These results indicated that the increased activities of defense enzymes might be involved in the resistant
reactions of MeJA to soft rot in postharvest kiwifruits.

Key words methyl jasmonate; kiwifruit; soft rot; induced resistance; defense enzyme

WREA: 2018-04-20 EITAHA: 2018 - 0526 ) )
BEETH: LA RER)G AR A K5 2 2 YA AH P03 B JXGS-03) s LV B8 TR ORI H (GIJ160355) 5 TL VY
BHETEFERFH4S (G]]13255)
* W EEH  E-mail:mlxiang2010@126. com



. 76 o 490 44 25 2019

BRAE e IR 52 KT 22 | B R 50, A R ORIz
SO IR S JE A2 JF P B 5 B T P [ v
LGS SRR S S R A2 (1) S R = — L
AR o = B0 A 4 AR JEE T Botryos pha-
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SO, EIRIE F bR LA s R A (fif D
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1.6 HIFELESFKITHHT

KA Excel 2013 F1 DPS # {4 %) K4 ik 47 &b #i
FGTHT BRI 3R T 22 40 B e 145 b BT (8 1 22
5t Duncan [ 52 M 22 15 30 45 Ak B R] A 22 57 Bk
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2 FER50H

2.1 MeJA Xt B. dothidea B3 &I1E
A1 ATH0, 9B 0. 001~10. 0 mmol/L Me-
JAXS B. dothidea 3345 — 7€ [ 10V V5 T - 300 B R0CR
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5% BRAH FE, MeJ A R BRHR 2 2 0. 01 ~1 mmol/L

JA LB ZH 5 2 8OR 3. 7700, MeJA W oy
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F 1 MeJA XBEBVR SR BRI HIER"Y
Table 1 Inhibition effects of MeJA against
Botryosphaeria dothidea

MeJ A #¢ & /mmol « L1 MR/ %

Concentration Inhibitory rate

CK 0f
0. 1%t 76~ 80 (0. 23+1. 83)f

0. 001 (7.16£2.49)e
0.01 (23.5643.12)d
0.1 (56.35+1.83)c
1.0 (83.37+1.83)b

10 (100. 00=2=0. 00)a

D Bl R P ARt . RISNVEE 5 AN R /NG T B R db
[E] 2% Duncan [GHT A% 22 WL K 45, 76 P<<0. 05 /KF-25 55 1 3,
T,

Data in the table are mean= SE. Different lowercase letters in
the same column indicate significant difference at the 0. 05 level

by Duncan’s multiple range test. The same below.
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WEBEAR S ARl 12 h BEZR AL PR B B AR 5 0 e 22
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PR 24 hif AL BRI AT AR IR 26. 8500, 5
Pl kb FRZH 25 535 B 2 K- (P<<0. 05)

N 2 s MeJ A B 76 Ak B 45 o G %o 5
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T B CA) R A T4, 5 T 300CR 1K 22, 0096, T 15
S AL PSRRI (O [ R AT DA R S B Fhos 18 5
PR H (B 75 SRR 8. 410H1 1. 08%,
2.3 AEIRE MeJA Ab 32 X4 BRA% Bk R SC By B F

s
2.3.1 MeJA 4 32 3 BRAE Ak 2 52 SOD &t 6y % iy

AN[EHR EE ) MeJ A B 78 A B RS #2021
52 SOD iEHEE 1, 76 0. 001~1. 0 mmol/L i
L BR 0. 001 mmol/L 4bBRAN . Hofth 3 41 1 i 4b BRR
Tk AR S SOD #4783 35 T X B (P<<0. 05), >
MeJ A ¥4 0. 1 mmol/L B SOD J5 15 ) 5 5
ot BRAH Y 1. 34 £ (P<<0. 05),

2.3.2 MeJA A # 3Rk R 5L POD & M 89 % v

BRAERE RS2 28 MeJ A FE 28 A0 35 HeFh , H POD
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WEEIE 1 Bras . 0.001 A1 0. 01 mmol/L P ZE Kk
B MeJA 4b B 20 POD 75 M5 % I 4H 2 58 B 3%
(P>0. 05),1f 0. 1 mmol/L AbH4H i &4 T POD

T T HRALY 1. 62 £%5(P<<0.05), 4 MeJA ¥k J&
HAF) 1. 0 mmol/L A, POD 5 1 1) 2 3 F B 2 %
IR 67. 39% (P<<0. 05),

R 2 MelAFSEBRHRE SRR EHFHRA"
Table 2 Effects of MeJA on induced resistance of kiwifruits to soft rot

24 h MeJ A Jb PRy
Concentration of MeJA treatment for 24 h

0.1 mmol « L= MeJ A 4bFias}[a]
Treatment duration with 0. 1 mmol « L~ 1MeJA

MeJ A 4b 55 B2 b

MeJ A treatment and inoculation sequence

WeBE /mmol « L—1 JHBEE R/ mm FHEFER/ % mfl/d - PB4/ mm FHEFER/ % AEGEFE  REEERS/mm FEFECR/ %
Concentration ~ Diameter of lesion Inductive effect Time  Diameter of lesion Inductive effect ~ Treatment Diameter of lesion Inductive effect
CK (32.00+0.87a 0 0 (35.17+0.29a 0 CK(A) (38.42+0.79a 0
0. 001 (30. 83+£1.59)ab (3.77£2.39¢ 12 (34.67+1.00)a (3.70+2.83)d B (38.11+2. 14)a  (1.08£0.7Dc
0.01 (28.17+1.200b (12.04+1.57b 24 (26.33+0.58)d (26.85+1.60)a © (26.03+0.27)b  (8.41+1.45b
0.1 (23.67+0.44)c (26.01+0.7Da 48 (31.67+1.6Db (12.03+£1.46)c D (22.16+1.2D)c (22.00£2.69a
1 (28.83+£0. 60)ab (9.86=+0.81)b 72 (28.67+£0.29¢ (20. 37+£0.80)b - —

A Kiwifruit fruits were inoculated with B. dothidea; B: Kiwifruit fruits were inoculated with B. dothidea and then fumigated with 0. 1
mmol/L. MeJA 24 h later; C; Kiwifruit fruits were inoculated with B. dothidea and fumigated with 0. 1 mmol/L. MeJA at the same time;
D: Kiwifruit fruits were fumigated with 0. 1 mmol/L. MeJA and then inoculated with B. dothidea 24 h later.

2.3.3 MeJA & BB R 5L CAT & M 89 %

Sz CAT 3G PRS0 WK 1, 0.001,0. 01 F1 1 mmol/L
1) MeJ A AFRRAAIG CAT T ARUCA X RRZIAY 96. 78%0.
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PEN G 2 0 B 1. 23 £% . H 5 X BRAR LE . 4
JE MeJA REBEXTBRMERR R 55 CAT 7% P2 ma JF A &k
Z(P>0.05),
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P AR e L X BRI 1. 38 £5(P<<0. 05),
2.3.5 MeJA 4 # xRk R 52 PPO JE W% o

BRI R LA R R MeJ A 4B . H PPO
WAL 1 iR . £E 0. 001~1. 0 mmol/L i1
N PPO &M BT R R, Hidr 0.1 mmol/L &b
L PPO 16 M e » J X BRI 1. 40 %, Hofth 3 vk
JE MeJA 4b ¥R 5 . PPO 3§ PEEF X HR L 78 P<<
0. 057K » £ 40 F -5 %6} FE 4 A 1R 3] {2 5 /KK

1400 a 5 A 60 a
1 I 1 T
?08 1200 b E ?1)8 4 L 0 500 ab ab I
S & 1000F ¢ O e b 59 a0t g
G d ] 3 b G b
=7 800 =0 I =7 b
# 5 i g # 230 : i
oS 600 L) c s .
28 400 2738 o £33
7 <
2= 20 £<1 S<10
0 1 1 1 1 0 1 1 1 1 ) 0 1 1 1 1
CK 0.001 0.01 0.1 1 CK 0.001 0.01 0.1 1 CK 0.001 0.01 0.1 1
W g /mmol - L' W /mmol - L' W g /mmol - L
Concentration Concentration Concentration
120 a 100 a
o3 100 e
?Dg gob b ab ab I :ng ST ab I ab
25 |4 E b B 2% 60 I abt I
g 00 I e I
BZ 40 s 40 I
x5 S8
%< 20 By 20
0 0

CK 0.001 0.01 0.1 1
W JE /mmol - L'

Concentration

CK 0.001 0.01 0.1 1
W JE /mmol - L'
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B 1 AERE MeJA 40383 BR1EHE R 5255 ) B8 10 200

Fig. 1 Effects of different concentrations of MeJA on the activities of defense enzymes of kiwifruit fruits
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FEAM TG oA AR BRI R SE W e e R 58
5 AR 915 0 5 7 0 T 1) G » e A S AR T
RYLHBE S5, MeJA TEH: S5 5 FE b,
SH A AN E A W Bl A WAk R
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H MeJ A SR 4b $H75 5 AR ST 8 B 19 foe A vk 2

i 24 h A T MeJ A W25 4b BSOS 0 75 Al
o S5 A R E) R B R AT 48 W7 MeJ A B AR Ab B B
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it 175 2 R4 P 2 R S e S B DA S b 3y AR
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