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Evaluation of Scopoletin and Daphnetin for Induction

of Citrus Resistance to Canker Disease
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Abstract: Citrus canker disease is one of the most serious bacterial diseases in citrus production,
Green controlwith resistance-inducer is an important means of biological control of the disease.
In this study, we mainly investigated the effect of Scopoletin and Daphnetin on the control of

citrus canker disease. The effects of Scopoletin and Daphnetin on the citrus canker pathogens and
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the activity of citrus defense enzymes were detected by setting clear water treatment as the con-
trol. The results showed that Scopoletin and Daphnetin had no direct inhibition effect on Xan-
thomonas citri subsp. citri. The enzyme activities of POD, PAL, and CAT were significantly
elevated after treatment with Scopoletin and Daphnetin compared to controls at 8-24 hours post-
treatment, suggesting these compounds may induce and activate the immune response in citrus
plants, thereby enhancing their resistance.In the field test, the control effect of Scopoletin treat-
ment on citrus canker disease reached 62. 07% and that ofDaphnetin treatment was 75.86% ;
Scopoletin and Daphnetin treatment slowed down the growth of the canker disease index and ef-
fectively slowed down the spread of canker disease, which has a certain preventive effect.

Key words: citrus canker disease; resistance induction; Scopoletin; Daphnetin; plant defense en-

zymes

R4 15t 977 s 2 M A7 Ao AL i R o 6 T e OB 400 TR IR T 2 — ol T AR B R AT A I R
(Xanthomonas citri subsp. citriy Xce) 515, XA b MR RAFFHELT Y. HAT, MG
15497 1 JCARAA 7 ¥ » R 2 BONHAR AR DX 85 IR =7 Bl 36 o8 3, BT ARG ot Bl 53200 3 B9 2 A 5 )
FASGE o A R A 15 47 05 1) 2t € 07 428 D T o 2 T s T O AR B AR B R W LA R Bk
SRR ARG 0 AR TR B 0 B IR B B S AR R AT R A R
WIS TR R . SRR A R A A 34 R B v A AR X I8t g o e v

PTAFER , ARZ SR W BT &0 n] DLE AR W R BT P, I8 A o — P kR
IE, RAFERBMEY R —RAETZHR AR GRVERY RS, W
A B 25 B 7 A0 S A7 A 7 53R B0 2R W05 I AR 0 ) 7 506 358 s 300 o Ok 4 3 AR T
R R, HEREMAYBA TR AE S ERY . A2 F R, AR N BRI g
THRERBFEFEY LTS FEREAMSY TR RS AR SR, £
Wik BAPUAARPE R, R LABOE L RS, AR AR O SRR W R Bk, B R R
F L RBETENGE AP PUIE Y A B R R AR R A R R AR A R X ARG B B s e, O
ity B AR 1529 8 B4 B UG S8R O B TR A AR 15 0 e 4 4 T O PR 5 R

1 #R5FRZE
1.1 #iXEm

R i AR A Sk PR V5 e R 2 A 0 DR 477 2 BiE R 8K 7™ W 4k 24 WF 5 5 T 5 PR 1 B A . Y
F8 2 5 B R, 5 R R — B
1.2 i EH%

A0 ST A A A B TR AT A S Rh (X anthomonas citri subsp. citri s Xee) s R 15 9 9
o DAL PR T S R 2 AN 5 AR W2 B DR ) A D S B = AR
1.3 #iiFH 58

AR % WBE (Scopoletin, SC. 98%0) I F b R F A WRHE A BRA Al i #F % (Daphne-
tin, DA, 98%) I F i s nt £ Y B A BRA A/l s o A AL & (CAT) IR &L 2 A b9 i
(POD)IF & . RN AR M2 (PAL A &I T REEAYRHARA R . UV1000
RS OE A — A UL 3ot e B T T i R LR 2 AR A IR R s 1500 AU 4 il K AR A
2 E Thermo 2] .



22 M E ¥ http://xbbjb. swu. edu. cn ® 4K

LB B3R5 (JEE A 10 g/L, BEREE 5 g/L, NaCl 10 g/L) s NA B3R 3L (B A5 ¢/L. B
B 1 g/L. 3 g/L, HAIHE 10 g/L, B 15 g/L), S Fr UG R AR %l E, T
121 °C %A F @ B K 20 min,

1.4 L&t 5418
L4l REZE N B A2 & & xTHAG 5 5% R B 0 % e

£ LB WA 75 b G A R AR NG B 9 1R, BT 28 °C L 180 r/min BEFE 7B ¥ %
i, Fi 922 ODgoe N 0.8~1.0, FE/EZSEEIAE . B 100 mL B9 NA 8555458 2 45 C (AT
FRWAD, MAREFZ AR ERBERED, BREHY, BOEBRIAMA 10 mL P
PR BB SR L, FRafaR e oe R AN BE [ . AR N 3 A = AR A0 A 0 R R A, 4R
JGAE 28 °C M F 1% 24 ~48 hy WL A b J5 1 19 2R KA L
1.4.2 AR BEZE N B fo 3 & 5 3T HHAG B foy B 09 % v

V2R R 5 T R i A 2R i) W T AR T e R A B A I R L 2R T 4L 8L 12, 24 Al
A8 hdt 5 A 18] s AT BEAL R AL . WAL VRIS ORAF T — 80 CUkKAH . M A RAE Ry [A] 2 ] £
ST

AEFE 1. AREEE NEE(16 pmol/L) s A3 2. By R (16 pmol/L) s ALHE 3. /KX HEALHE

3 A TR A BT A G [ R e %) T A I, R DN SRR A I L S R L o A AU A
0 UF AR R 5 P T R it o 25 X A A7 AR B P 1 s e o

SRR DUAE o B TR A T SR TR R K, ARSI 0.1 ¢ TEMEE T, ZEMA 1 mL
S 07 4 B AL FRAE . VKIS A3, 4 CC B 10 min, B ETEWED ML EE W . B T Uk BRI, %
PR G R & eI 502 CAT. PAL Al POD i1 .

1.4.3  REZE W B A2 & & xT M AG 5t 9% 9k 09 % R

TR 7E T PR T 21 LB AR AURT ARG AN A IR X R R (31°07' N, 109°23"E. 4K 300~400 m) .
I I 5 AN EE, BN PEEE 3 N/NX, BEASNXCH 4 BRI, b BN IXCOR A BEAL X 4
HEF W o A /N Sl . B L A A EKOE SR AR — B,

REFE 1. W BE A 16 pmol/L MR E 45 R A3 2. Wik B4 16 pmol/L M55 % 5
AbFE 3. ﬂﬁf@%%wﬁ%m‘ﬂﬁé&ﬁ

Xof A7 L AR AT AR e A 2 d Wit — U, SEmEnE 2 Y, Ah, AR AR 15t 9% 0 1
ihkiﬁﬁ@@‘rﬁﬁﬁ%‘

JE A . S0 GB/T 17980.103—2004 A S50 & A . fERERMGA. 75, 5.
db 4 A LA A 2 AR I 23Rt DL R 5 AN SRS, IR SRR . I A R S B R R R
TH B0 AL T A 0 SR, 25 0 R . DB TS 1 HE 4L

- R 955 B 73 bR fE 4N T

0. "AM R G EWWREE; 19 B C EA 1~5 B 3 9% B4
CR A 6~10 M8 5 9. Bt GO BA 11~15 MwsE; 7 2 B4t (GO EA
16~20 MHE: 9 g AR G EA 21 UL E,

R o) =g i CRO B/ o A 1 8k CRO 20X 100 %

9 1 48 B = [ = (85 G0 I RO BOFIRT G 8D 1/ DI A Bk CRO < 97X 100



% 1 BT EVECABRFENE S BA LSRR SR RN 23

B 36 850 (60 = OF HE A5 175 48 #i — A 320 995 175 6 50 / 6T BRZHL 99 155 48 8 < 100 %4
1.5 HIESHW

ffi FH Excel 2016 BB . ffi F IBM SPSS Statistics 24 #1775 2243 Hr LA e 25 4G
5 (p<<0.05) , f# | GraphPad Prism9 22 [# .

2 H#RE5HMH

21 FRENEMRERNHEEFHZMW
S 1 A 0 AR R R R R e A 2K X AR 50 e B A RS L SESR AN 1 R . AL L
AR SRR Xee T RUTE &5 A BUTE 5 0 AR B A DA IR R B A 2R A AR B IE R ARG, SRITPLIE
SR SC R DA XA A 15297 i B AN A7 AR ELE IR AE T 2 — 2D A0 5 3 o A AR R 1 A
L HE XS A 5% 92 9 17 3 85R

A1l #ZHEAEFFANAELZABCORBEZEZDADNHREA Xcc W EK YA

22 RERENEBENREZRFSHEEYHE RS

SRR 2 PSS 2R B DN IR R B A 2K AL S RO RE S e R B A A A i A e O
ZERE 2 Fros . & 2 WA, ARG R S B T AR R IR L A R AL HS Y 48 h
WHIE I EFE TR B, 1612 h G tEE e, 208 1 473.33 U/g fill 410 U/g, B &S
FXHRAIAY 1 173.33 U/g. MG R 2R T 2002 fift Sl (PALD T MEAE R A5 N TR . B & AL B
48 h W RIS TG FREMBE, RS NERAIEEAE 24 h IS5 &, BiEHN
41.31 U/g: B Z LS AE 12 h BTGP s, BBIG PRIk 5] 43.10 U/g, T 3 /& T X6 BRAL 29 i /i
Tk ARG R e U S AR AR R IR AR B S 8 h s B KOE, O 162,72 U/g, AbEE
12 hligiE ¥Ry 117.52 U/g, 8 h Fl 12 h {6 ¥ 34 1 25 i T X AL 38, 3R B SC b B HE A% CAT 1%
PESEWEE A, BR RS, CAT 7E4F)5 12 h G Mk B & K F,  131.08 U/g, A5
24 hiEMoN 110.74 U/ g, 3595 3 & 100 BAL B B 06 14 5 DA AAE12~24 h ) CAT 4 FR4
TR TG LR A I 0 A RS R AR A R B, BT S AR R A N IR (SO ME R (DA AL FRE S
WS A AG R R G, B TG b



24 M E ¥ http://xbbjb. swu. edu. cn ® 4K

2000 SC 60 = e
DA DA
CK Hokk CK
~ 1500 ns i ~ FEE e
o0
%ﬂ ns t = . 5 4r ns Z b
= ns e ns ns
Ful ok ol ns
sz 1000 Eul ns ns
,,Q EE
1 < 20F
500 | -
0 0
4h 8h 12h 24h 48 h 4h 8h 12h 24 h 48 h
AL B S B [ REBE S B[]
200
SC kkok
DA
150 CK k%
E\D ks k%
e KKk
% 100 F s s
=
<
@]
50 Kk
el skskock
0
4h 8h 12h 24 h 48 h
AL B S5 I i)

W oo, x %, oxox x RoRdBIEILEERBESIT¥HEXL,
B2 #BLTABRSEEESHESHEEHE POD. PAL 2 CAT ZH 6%

23 REENEMHEENHBERGZROBERR

P 1) 328 560 2% Bt FH 0 14 05 5 300 7 T PN TR ORI B 7 R S P AR 0 & AR i 2 i . H TR R
6 b He A G 97 06 R AR S B I FE Bk B 0.50, WEHE S 15 d YA R E KRS, BiEE S
FVAR BE 75 PN T 0 i i 2R A 3L S R A 15t 07 i 0 e 1 g BN T 3 B . BRI R R it Ak S L A
T 15t 9z I e = S S aE ], U RAR RS NER . B KR E S NBRAEHL S . A 15t 97 06
TG 8K 0.62, B 7 Z2 A0 BT B AT A 15t 92 3 6 15 8 2R 0,309, AHER TR AL HRZ MY 1.42, M 5t
Y708 R A I 0 B S U L B R A RS AT AR 15 e AR A %, H P AR S D T Ak Y 995 1R 2
H0.679, AT A — YRS A F S 1R T B N 0.062, I A 2 AL FUE 1E 48 BN 0432, 4
T8 — RIS A F 5, oI5 8 B0 0,123, % BB AL FIURS I F5 5038 I 0.37., B4, REHEN
fis A B Bl IR SR R 62,07 %, Hi B R AL PRI IR AR K 75.86 %0 (R D . X EHM FHERFHIAR
B DA RN B 7 3 AL BTSN AR ) e s R AL, M BOEAR BRI, BH AR T AR I8t 95 e Y i —
a5 R, MG A R AE Gad P S T R AR R IR G A R A B, A B Y &
FE R B B U

G
G e

w2

=

Hr

1

' |

0
SC DA CK
i

A3 ABENEFE LIS RGN G RYREIK



% 1 BT EVECABRFENE S BA LSRR SR RN 25

F1 FRENENRERIMHBREBROB AR

ik 31 Wit 1 B AR % a4 2 B3 5 %
SC 0.620+0.283 56.33 0.679+0.385 62.07
DA 0.309+0.283 78.26 0.432-+0.428 75.86
CK 1.42+0.385 1.7940.595

3 itie

FORLBMAEYAESNERAEERE A THEY . FEELSSEAEZWGNHNE, T
HAE R R, PR R B A0S E Y, DO 7e AL 9 e HF B s bt B & 2 AR
FRUS 5900 AR A R HL A VR T, 76 S B0 s BE A A A i R R () & RN B TR
fiX, BARG P2yt . YA W) 52 B9 J5 1 Bk A0 ok B 5 R, 2 A U 2 1 2R o N
fis, TR B A AP PESS . A SR, 0.5 mg/mL B 4B %5 N 1k BE % 100 ) 40 5 K 2505 B
0 F 8 & A 22 R P B R, PurEiA S I BT DO SIS Y e R S, 1
FL AR SC B G S P . POD. PPO. PAL. CAT J& A8 Y (4 N 2= 2210 A W o 1 B A g, G0
M5 HY B R B UI A, Hae EO B B, B R AR 5 S R SR ) PPO. PAL
1 POD A6, MG 50 B 8 00 55 s 1 & 2B . AN USIGE FH K A 1R . 980 T8 TR 55 ] DA I 3 4 T
IR P POD. PAL 55 Z R0 B MBI 2 . SRATER H R (MeJ A) . L BE/K 4 R CASA) il B-
FEET R (BABA) SEHU M5 5 700 7] LA B2 /55 A% 0 e 14 A O 7 00 1 % 1, 32 s AR P s M 5 b v g
Jiti 0.3 mmol/L KATHR H e, 755 3 KAl W & BEAR T A4S 7 5 ik BE 05 19 1 2R & 0 % RS 1% 48
B R E I, R R IR N EG A RGO R A A RS AR RS R E SN
BEFIE A ZALFE 12 h A1 24 h J5, POD, PAL #1 CAT MG e . AR, MBS E
R W R (SC) MG A R (DA Y I [] 17 F AE 384 5 48 42 e 2 A O B A0 15 0 B IR A7 15t 92 96 1)
SIEWHE ARBRIRIT Ak AEME TR . SRR, TR R BTSSR AR B A N R
(SO Firkf Fr 2 (DA) EZAEFH T e I% RS, 175 T AW Pidte: . MG 597 0% & LB B 4
PERGWWIN . PGB SRR ESMIERER . fARE R R, biEE S E2ER
VS ROE R PO . SRR E N kR BRAR R R REEE . Rt & BLAIMIE G FH 22 i Ak B AT S04 2%
T VKBRS M B ), BRI TN EE R . SR AR K R 2 [R) 5 B AR TE R P % e TR
132 Y& 1) G P 4 vp RS 25 O HEAE . e DR T BB AR E T VR R 1Y AR W A . A SR R AR
Fo AR M T KGR TR B . S BORFE KA BT, G B R 0 B I
A R PSS BTG PR . AR R, S SRR R S Nl (SO M fF R (DA)
A LA R ARA A % K AR FR . 5 SR W TR A ST PP 500 78 B 455 A1 A 155 92 s 10 g T
YEFIBLEL . DL 3R 21 22 4 2000 By 16 HH A 15 92 9 04 B R 15 0

SE WK

[1] GOTTWALD T R. Citrus Canker and Citrus Huanglongbing, Two Exotic Bacterial Diseases Threatening the
Citrus Industries of the Western Hemisphere [J]. Outlooks on Pest Management, 2007, 18(6): 274-279.

[2] SHAHBAZ E, ALI M, SHAFIQ M, et al. Citrus Canker Pathogen, Its Mechanism of Infection, Eradication,
and Impacts [J]. Plants, 2022, 12(1): 123.

(37 NAQVIS A H. WANG J. MALIK M T. et al. Citrus Canker— Distribution. Taxonomy. Epidemiology, Dis-
ease Cycle, Pathogen Biology, Detection, and Management: A Critical Review and Future Research Agenda
[J]. Agronomy, 2022, 12(5): 1075.

[4] DAS A K. Citrus Canker -A Review [J]. Journal of Applied Horticulture, 2003, 5(1): 52-60.



M E ¥ http://xbbjb. swu. edu. cn ® 4K

7]

(8]

[9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

(19]

(20]

[21]

[22]

(23]

[24]

[25]

[26]
(27]

FUH Y, ZHAO MM, XU J, et al. Citron C-05 Inhibits both the Penetration and Colonization of Xanthomonas
citri subsp. citri to Achieve Resistance to Citrus Canker Disease [ ]J]. Horticulture Research, 2020, 7(1): 58.
WEI C D, DING T, CHANG C Q. et al. Global Regulator PhoPIs Necessary for Motility, Biofilm Formation.,
Exoenzyme Production and Virulence of Xanthomonas citri subsp. citri on Citrus Plants [J]. Genes, 2019,
10(5) . 340.

ALI S, HAMEED A, MUHAE-UD-DIN G, et al. Citrus Canker: A Persistent Threat to the Worldwide Citrus
Industry—An Analysis [J]. Agronomy, 2023, 13(4). 1112.

GOCHEZ A M, BEHLAU F, SINGH R, et al. Panorama of Citrus Canker in the United States [J]. Tropical
Plant Pathology, 2020, 45(3): 192-199.

QIAN J L, ZHANG T, TANG S, et al. Biocontrol of Citrus Canker with Endophyte Bacillus amyloliquefa-
ciens QC-Y [J]. Plant Protection Science, 2020, 57(1): 1-13.

RABBEE M F, ALTI M S, BAEK K H. Endophyte Bacillus velezensis Isolated from Citrus spp. Controls Strep-
tomycin-Resistant Xanthomonas Citri subsp. citri that Causes Citrus Bacterial Canker [J]. Agronomy, 2019,
9(8): 470.

RABBEE M F, ISLAM N. BAEK K H. Biocontrol of Citrus Bacterial Canker Caused by Xanthomonas Citri
subsp. citri by Bacillus velezensis [ J]. Saudi Journal of Biological Sciences, 2022, 29(4): 2363-2371.
GOTTWALD T R, GRAHAM J H, SCHUBERT T S. Citrus Canker: The Pathogen and Its Impact [J]. Plant
Health Progress, 2002, 3(1): 15.

ALFEREZ F M, GERBERICH K M, LI]J L, et al. Exogenous Nicotinamide Adenine Dinucleotide Induces Re-
sistance to Citrus Canker in Citrus [J]. Frontiers in Plant Science, 2018, 9: 1472.

HASABI V., ASKARI H, ALAVI S M, et al. Effect of Amino Acid Application on Induced Resistance Against
Citrus Canker Disease in Lime Plants [ ]J]. Journal of Plant Protection Research, 2014, 54(2): 144-149.

LIC, HE Q L, ZHANG F, et al. Melatonin Enhances Cotton Immunity to Verticillium Wilt via Manipulating
Lignin and Gossypol Biosynthesis [J]. The Plant Journal, 2019, 100(4): 784-800.

BEYER S F, BEESLEY A, ROHMANN P F W, et al. The Arabidopsis Non-Host Defence-Associated Couma-
rin Scopoletin Protects Soybean from Asian Soybean Rust [J]. The Plant Journal, 2019, 99(3): 397-413.
ERELE, BREE, EI0WE, &5 RAMBESRZ00070 . RBOOMT RSO e R (] a5 K8 T,
2024, 50(8): 343-355.

XNEEAR, L, SRk, 55 FLRBAGW IR MR R R NIRRT PLEOT Sk g (1], Ry
. 2019, 21(5); 692-708.

W5e. BRI TR IALE YN T AR R [T BOR R B PR AR TS (D], R PUR R, 2020

WRANEE . B 7 R 15 S 0 BN T AR RO B SO AR AL 5 (D], H K. PR K%, 2021.

FEA . AR N TR S 0 B0 55 A etk S HAE TPLERAF 5 (D], K. PR K%, 2014,

BT ORBE . E0F. AF 053005 A R FLINE AR R0 MW R BORT ). MR A, 2023, 2(5) ¢ 33-40.
DOLL S, KUHLMANN M, RUTTEN T, et al. Accumulation of the Coumarin Scopolin under Abiotic Stress
Conditions Is Mediated by the Arabidopsis Thaliana THO/TREX Complex [J]. The Plant Journal, 2018,
93(3): 431-444.

HHFAKE, BRAEME, EITT. S Y BN 5 A5 BT 0 BN X R AE R R B AR B [T MY E AR
2019(6) : 52-57.

ROBE K, IZQUIERDO E, VIGNOLSF, et al. The Coumarins: Secondary Metabolites Playing a Primary Role
in Plant Nutrition and Health [J]. Trends in Plant Science, 2021, 26(3): 248-259.

o WA IR B B R B TR S PR A OGS MRS (D] ik AL RAMRB R, 2013
G, IMSRE AR 5 Fp M A I S B B A 0 P m9 52 g (D, FERNERr . IS8 ARl R %, 2020



# BT EVECABRFENE S BA LSRR SR RN 27

LANNA-FILHO R, SOUZA R M, ALVES E. Induced Resistance in Tomato Plants Promoted by Two Endo-
phytic Bacilli Against Bacterial Speck [J]. TropicalPlantPathology, 2017, 42(2): 96-108.

DE PAULA S, HOLZ S, SOUZA D H G, et al. Potential of Resistance Inducers for Soybean Rust Management
[]]. Canadian Journal of Plant Pathology, 2021, 43(sup2): S298-S307.

QIUD W, DONGY J, ZHANGY, et al. Plant Immunity Inducer Development and Application [J]. Molecular
Plant-Microbe Interactions, 2017, 30(5) . 355-360.

CZERWONIEC P. New Plant Resistance Inducers Based on Polyamines [J]. Open Chemistry, 2022, 20(1):
1591-1600.

RAJENDRAN L, AKILA R, KARTHIKEYAN G, et al. Defense Related Enzyme Induction in Coconut by En-
dophytic Bacteria (EPC 5) [J]. Acta Phytopathologica et EntomologicaHungarica, 2015, 50(1): 29-43.
ZHOU J, WANG L, WEI L, et al. Synthesis and Antitumor Activity of Scopoletin Derivatives[]J]. Letters in
Drug Design &. Discovery, 9(4): 397-401.

HE BT, LIU Z H, LI B Z. et al. Advances in Biosynthesis of Scopoletin [J]. Microbial Cell Factories, 2022,
21(1) . 152,

Mot Wke. T . FERRMASWNMEEENT (). RE-WHEFE5IF &, 2018, 30(2): 332-338.

[36] BERKAT. BiRIE, TH, % KEENBRKEYEES R [J]. RAI5R 5T %k, 2013, 25(10): 1461-

1467.

BPRE , SkAsR, T, 4. AR B N ER S BB S 22 B3 X R 00 i o 2E 00 A TR BE AR [ ). B R
2012, 55(4); 420-425.

BENOIT GNONLONFIN G J, SANNI A, BRIMER L. Review Scopoletin- A Coumarin Phytoalexin with Me-
dicinal Properties [J]. Critical Reviews in Plant Sciences, 2012, 31(1): 47-56.

EL OIRDI M, TRAPANI A, BOUARAB K. The Nature of Tobacco Resistance Against Botrytis cinerea De-
pends on the Infection Structures of the Pathogen [J]. Environmental Microbiology, 2010, 12(1): 239-253.
st WAAKE . 2595 55, SF. S FOW A0 R R 09 B IR ROR R R IALELLT ). MR B AR R, 2024, 51(3):
709-718.

AT TT. R TR U 5 A0 BT T AR 0 T R B ML g (D], K. IR R, 2020.

FEANTE. SRR A% RS T 0 B0 G0 9/ F R BLBEBF 5 (D], H IR PR R4, 2014,

SR, 2R, WIS, %3 FBURE SR T B AL AR K BUme b SO G TG MR [T, = AR KA
WCHARIE), 2022, 37(3) . 413-421.

PR 22 B 7E B2 e A A W0 95 993 B 1k b A A R PLBRATF Y (D], I ferhflk K2, 2014,

LONG Q, XIE Y, HE Y R, et al. Abscisic Acid Promotes Jasmonic Acid Accumulation and Plays a Key Role in

Citrus Canker Development [J]. Frontiers in Plant Science, 2019, 10: 1634.

REHE ILH



