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Antimicrobial Inhibition of polyhydroxy dinaphthaldehyde
extracts (WCT) on Pseudomonas syringae pv. actinidiae in Kiwifruit

WEI Hai-juan, LIU Ping, YANG Yan, WU Yun-feng

(College of Plant Protection ,Shaanxi Key Laboratory of Molecular Biology for Agriculture ,Key Laboratory of
Plant Protection Resources and Pest Management o f Ministry of Education , Northwest A&F University ,Yangling s Shaanzi 712100, China)

Abstract: [Objective] The research was conducted to explore the antibacterial activity of WCT ex-
tracts of polyhydroxy dinaphthaldehyde against Pseudomonas syingae pv. actinidiae. [Method) With inhi-
bition zone method and and kiwifruit seedling inoculated with P. syingae pv. actinidiae method to detect
the inhibition effect of WCT on the growth of P. syingae pv. actinidia,a field experiment was conducted on
7-year-old kiwi trees. Polyphenol oxidase (PPO),peroxidase(POD)and pathogenesis-related protein activi-
ties induced by inoculation with WCT and P. syingae pv. actinidiae on kiwifruit were studied. [Result]
The EC,, value of WCT for P. syingae pv. actinidiae was 11.5 mg/mL. The activities of PPO and POD in
kiwifruit increased siginificantly when inoculated with WCT and P. syingae pv. actinidiae and maintained
at a high level throughout the experiment,in which WCT prevention activity of PPO and POD was higher
than that of other treatments. Both WCT and P. syingae pv. actinidiae inoculation could increase the ex-
pression of a 35 ku protein in kiwifruit leaves. [Conclusion] WCT had a significant inhibition on P. syingae
pv. actinidiae in petri dishes and field,and WCT induced the host producing resistance,hence reducing dis-

ease incidence.
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35.79%,46.59%.,51. 90%,58. 48% ., WCT. H #%
WA B R EC, 45k 11, 50, 25. 31,
20.78 mg/mL, fE WCT ) 4 /> i & ¥k B &b 3 o
A B R R R 50 mg/ m LS A6 410 11 3550 R e

xR 1 SEEWNSEBRRY(WCD) X BRE S S K & B H R
Table 1 Bacterial inhibition effect of WCT on P. syingae pv. actinidiae
o e e/ 0 61 FL 4% /cm Diameter i/ % G .y
- (mg * mL™ 1) Sy Inhibition Toxicity regression wor
Treatment . . 2 3 ; (mg + mL™1)
Concentration Average rate equation
50 2.35 2.45 2.50 2.43 58.48
10 2.05 2.10 2.15 2.10 51.90
WCT Y=0.4137X+0.319 1 11. 50
5 1.85 1. 90 1.92 1. 89 46. 59
2.5 1. 55 1. 60 1.57 1.57 35.79
50 2.25 2.35 2.37 2.32 56.52
=9 10 1.75 1. 65 1.72 1.71 40. 79
%ﬁ% Y=0.467 9X+2.939 7 25.31
Junduging 5 1.55 1. 60 1. 60 1.58 36. 20
2.5 1.50 1. 50 1.55 1.52 33.41
50 1. 80 2.70 2.15 2.22 54. 44
e g 10 1. 85 2.05 1. 80 1. 90 46. 84
RIBEAG A . Y=0.172 0X+4.4780  20.78
Streptomycin 5 1.83 1.73 1. 80 1.78 43.35
2.5 1. 65 1.25 1. 60 1. 50 32. 67
CK 1.01 1.01 1.01 1.01 0

2.2 WCT 3+ 5R%z Bk i 7% 7% &= 89 H 8 28 0K 56
WL K B AR W K WCT 9 B8 Mk 35t 9% 9 B 96

JE RN, 1 AT R A B A 0 A A 1 Ak

R THRIBEXEAZE. HEZRBOREZ5 R (R 2%

B, U3k WCT J5 . 05 1 ALS 35 45. 6856 Al X Bl A%
o 69. 30%, T AR I BE R R MG O @A K
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Table 2 Heal percentage result for WCT on kiwifruit
hib 3 i M4 3/ % Heal percentage in different area FIXT B A %
Treatment < S Average

‘ A B C D Average efficiency
WCT 46.5 47.2 45.1 43.9 45.68 69. 30
A% 55 %5 % Streptomycin 35.1 37.2 34.8 33.6 35.18 58.70
W7k Water 25.3 24.3 23.5 24.8 24.50
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.2 )5 WCT #5410 i 1) POD i — H 76 It
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. M POD MIXHE R A . WCT HiBh4b H 4 i) POD
TEPEAE AL B S 50 2,4.7,9 KIS TR Lk



81

BRI 55 < 22 50 RE U8 T £ TR Ay o ik A ks 25 2 s T % 400 40 44 T 129

i X I WCT R Y7 41 SA T 41 fl SA IR y7 41, H
AN EEES 7 KA POD I % 2 51 4 b ok Ab B

0.25¢

e 2
—_ [\
w (=3
T T

PPOWE /(U - L7
PPO activity
g

0.05F

% 2 s 7 o
1Y [il/d

Days after treatment

53.57%,44.30%,41.79%,27. TAY% F1 23. 45% .

e e e
=N
w [} w
T =

PODJE H/(U - L)
POD activity
e

0.051

o 2 4
M B R/

Days after treatment

7 9

Bl 1 R [E b XS BRAE B - PPO AN POD §if 4 25 £k /9 52 1
—o— fEFEXTIE - m . RIS A~ WCTRYT s —0—. WCT T ; —@—. SA Tipi; — o —. SARYT
Fig. 1 Effect of the changes of PPO and POD activity with different treatments in kiwifruit leaves

— & —. Healthy control; ; —m—. Disease control; — A —. WCT treatment; —O—. WCT prevention; — @ —. SA prevention; —&—. SA treatment
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Fig. 2 Vacuole basic-soluble protein bands of SDS-PAGE in kiwifruit leaves

1—4. Leaves 1,2,4,7 days respectively after treatment with WCT;6: Healthy control; 7—10. Leaves 1,2,4,7 days respectively

after treatment with SA;12—15. Leaves 7,4,2,1 days respectively after treatment with WCT P. syingae pv. Actinidiae;

16. Disease control;5,11. Marker
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Fig. 3 Sequence analysis of protein induced in kiwifruit leaves

Matched sequences are underlined
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