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Mechanism Research on Cinnamaldehyde Enhances
Pepper Resistance to Phytophthora Blight Disease

LI Lina' ,SHI Zhiqi* ,GAO Tao® ,CHEN Jian’, YANG Lifei'”

(1 College of Horticulture, Nanjing Agricultural University, Nanjing 210095, China;2 Institute of Food Quality and Safety,Jiang-
su Academy of Agriculture Science,Nanjing 210014, China)

Abstract:In order to understand the mechanism that cinnamaldehyde (CA) can enhance pepper resistance
to phytophthora blight disease, we investigated the antifungal effect of CA on Phytophthora capsici in
vitro and the controlling effect on disease development as well as the regulation of defensive response in
pepper seedlings by CA. Basically, we obtained the following results: (1) the EC;, for CA against isolate
NJO1 used in this study was 0. 81 mmol/L; CA treatment resulted in the abnormally broken mycelia of
NJO01 and cell death indicated by PI staining. (2)Pepper seedlings inoculated with NJO1 alone showed obvi-
ous disease symptoms,such as black brown atrophic sub-stem,plant lodging,leaf abscission,and decreased
biomass. However, pepper seedlings inoculated with CA-treated NJO1 with increased fresh weight and chlo-
rophyll content grew well without any obvious disease symptoms. (3) Compared to the NJO1 inoculation a-
lone,inoculation with CA-treated NJO1 resulted in the significant increases in the activities of anti-oxidative
enzymes (e. g. CAT,POD,and SOD) and the contents of antioxidants (e. g. GSH and ASA). In conclusion,
it can be speculated that pepper enhanced resistance to pepper phytophthora blight disease by CA may at-
tribute to the antifungal effect of CA and CA-modulated plant defense in pepper seedlings.

Key words: cinnamaldehyde; pepper phytophthora blight disease; Phytophthora capsici ;s anti-oxidative en-
zyme;antioxidant
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Fig. 1 The inhibition effect of CA to the
growth of P. capsici NJO1
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Fig. 2 Effect of CA on the pathogenicity of P. capsici

BRI Rt E e LR G R o B ERK
I T3 ‘B G 3 AR T B I 5 R I R 4 ek Rt
SRR IFRR RS N R IR IR .
2.4 HEBLEXNEMAMEKRTESNEEEN
A

B A AL (SOD, CAT . POD) 2 4 4 415 1 &b 7
AT 300 1% B B AR L AR P R B AR T Cn
ASA i GSHD B 1 EE M AER ALk R . Kl 3
S5 R < 5 HEAH b o BR ik 1 2 TR 1) B 4 T
& SOD #l CAT 76 ¥ 2 3 BT+ 15 %M1 44 %, 1fif
HARRE B9 POD 15 1 @ % F R 20 % 5 1 CA+P L[]
Ab B B T R N SODLCAT  POD % 1 ¥ i %
R BE B 87 5 43 00 L B 432 ol i R AT AL B S AR
T 329,410 1 986 5 T HL Ak PR B Ak B (CAD
SOD,POD {f PE ) i FAR, H CAT 1 4 ) G 1 3%
A Ak RIS . 5% BEORH B B 5 T 4 e Ak 3L 1
WA RN ASA F1 GSH & & 6 i 3 284k i CA
+P L [F) 40 B AR A) R N ASA I GSH & 33
R Y 25 B 4 i) L P % R T AL B AR T
T4 151 %6 5 ThI B PR A T AL B (CAD Y ASA %
A ERE N GSH SR EEA k., T, &
EL R PR PR A T Ak R 15 S K R A e R g B
3 AL PR P9 T S e O 1 RN B SR A B T AT
A S5 5 AR AR 5 B 0 1Y g

F1 CAREMBHEEEEMERANY EEYETK
Table 1 The changes of biomass of pepper seedlings

inoculated with CA-treated P. capsici

pUBL T THE
Treatment Fresh weight/g Dry weight/g
Xf # Control 1.9140.02a 0.24%+0.00a
AEEEE CA 1.8940.06a 0.24+0.01a
BEFHE P.capsici 1.73£0.06b 0.2340.01a
WHERE + 35 B Wl CA+P. capsici 1.90£0.020a 0.23%0.01a

R I G 5 B R A B 0. 05 K E 2 5 5% F .
Note: Different normal letters in the same column indicate significant

differences among treatments at 0. 05 level; The same as below.

R2 CALEMABMESHZMERHMYEMHEREEETN

Table 2 The changes of chlorophyll contents of pepper

seedlings inoculated with CA-treated P. capsici

i3:] HgFEafi  HERb IR AHSRSE
Treatment Chl a/(mg/g) Chl b/(mg/g) Total Chl/(mg/g)

¥ B8 Control 1.68+0.02h 0.75+0.05a 2.42+0.03b

A EERE CA 2.00£0.03a 0.84-+0.03a 2.83+0.03a

HEHER P. capsici 1.42£0. 12¢ 0.6940.06a 2.1140.06c

@%F;fﬁ:@; 1.674£0.10b  0.7540.10a  2.4140.01b
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Fig. 3 The changes of antioxidative enzyme activities
and antioxidant contents in pepper seedlings

inoculated with CA-treated P. capsici
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