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A preliminary study on the mechanisms of melatonin-induced
rust resistance of adzuki bean

GUO Bocheng®, KE Xiwang®, GAO Shangyu. YU Xinhui, SUN Qiming, ZUO Yuhu*

(College of Agronomy, Heilongjiang Bayi Agricultural University, Daqging 163319, China)

Abstract To understand the role and mechanism of exogenous melatonin in inducing rust ( Uromyces vignae )
resistance of adzuki bean ( Vigna angularis) . the leaves of the susceptible cultivar ‘Baoginghong” (BQH) were
inoculated with urediniospores after treated with different concentrations of melatonin. The results showed that
low concentration (11.61 mg/L) of melatonin could significantly induce rust resistance of the susceptible cultivar
BQH. Additionally, urediniospore germination test showed that melatonin had no effect on the urediniospore ger-
mination. Subsequently, gene expression analysis of the key gene of salicylic acid (SA) pathway NPR1, compared
with mock treatments, showed a significant up-regulation at 24 h post inoculation (hpi) pretreated with melato-
nin. Meanwhile, the expression level of pathogenesis-related proteins, including PR1, chitinase (CHD, $-1,3-glu-
canase (GLU) and PR5 were all induced at 24 to 120 hpi, indicating that melatonin-induced adzuki bean resistance
against rust infection was closely related to NPR1 induction and the subsequent pathogenesis-related protein activation.

adzuki bean rust; melatonin; induced resistance

Key words  Vigna angularis;

Plant Protection

20 k22 50 AECHR R R (N-ZJE-5-F A L (i)
T RTEA RS SRR b Bl oy B S et IR FE sh iR Y
TP 2R ThRE ), 1995 4, Hattori 1 Dub-
bels SF B IRTEAEDIA N LB THEEE R, 3 10 4F
oK AR PR ZE AR R AR ) K B 1% 36 T T ) T 5 B
T EEE, R R E B MR
S PR TR R E L B A R

2018-12-19

&iTHHI: 2018-12-28

SRR G EREE AR A, DR W AR
BR W HA R R G Y B R EE . Yin
0 S PRGN 22 7 1L 5 4 £ A R
WEERTIIHITE. Zhang 552 il FI AN I AR B R 3%
1859 T BURER Phytophthora in festans % 45 B
MfEE . Lee WL R I, 4 2 AT fih & g %
FHREL X} Pseudomonas syringae pv. tomato(Pst)

SRV A A2 OB R DR F (201710223019) 5 [6158 AR (31501629) s B 11480 238 A B 9 25 2 Ke 7 4 0]
B AA B FRT R (UNPYSCT-2016201, UNPYSCT-2017113) s B BT R B

BRRHE R H (HNK125B-08-08A) 5 M Jp T,

J\—R B R =N =R A BA S TR CTDIH201801) 5 Z4 R 6 24 R0 H

* W EEH  E-mail: zuvoyhu@163. com
£ RIFINE—1EE



« 146 490 44 25 2020

DC3000 2 44 (1) B A S

AIRARBR T Y PV BF 5T LI 1)
FTT nprl BEAENR AR B R AL PS5, PR1, PDF1. 2
M GST1 B H BB #1573k . mpk6 FEAEK
AR R RS T R IR 0 B S DR X ]
MR R B FEY P 2 KGR (SA) {553
B, ATRE S 20 (ED) {5 5 B A <, Carr %5
PR NPR1 J& SA fF 5l g1 2 5H Z
— TEREY 7 TN & 4 AR . Dong BF
8B NPR1 H B30 R A8 1 40 A% N s 7
FHICEE I (PR BE R 1) 463K . A& LR S 5 bt A
KW F iR R BTE ", 5 06 [F R, Durrant fl
Dong SFZ545 704 1 /i NIIFSE & 3L, PR JE7E R
PRI A AR ZH 2 P ) DR B ek R A ) AR AG PR ) 2
FRAERY . R ELE /NG Vigna angularis FIF
I R FE 3 0 o ] 5 SR A G K, 0. 2 mg /L 4R
BERAHER/NE i 2 gE R AR LS AT g
R TR R F R MOCR S L e .
SR A3 AR IR 5 T /N GO R P e S LML EE
W98 2SR ILARGE

b 5L 5 B85 5 Uromyces vignae 5| # /N5
U g L R ) /N K 7 R R ) T R E 2 —
TEFRE /N SRR X8 A KA. A BRI L R
PESE B IR VE W0 55 06 e o & 55 A B it 2 — .
W AT SR R AN [ o B 48 PR R BOR A Hl/ N L |
i I T AE RS PR RS T A B D
TP PE 0 il AR R R B 7 R 5 A
B RBOAE IR S /N NPR1,PR1, LT
JilE(CHD (-1, 3-4i R WEEF (GLU) Jz PR5 555 T2
S AH 5 PR FE R T 12 4 A [ B B 1) 26 38 16 0 » 9
TR R RSN P B4R A AT R
G3FHLER . Ry /N 5L AT RS 4 ) SR e 1) i F it
R

1 #MRETE

L1 s

PR /N A T AL d RN — K B
REAAEP RPN TS ERAT

MUl Wbk I E RS R R AT &Y
ZXLOL, BRI\ AR BRI T eI A ARAT

PERZH AR R GHJZ A3 TLC, =980 A
JEl Sigma 24 Fl. ESDEANE T HRI 2 322. 70 mg

WK e TOK L EEFE AV G - T FH TG 7K
FEZS O S R 2 322, 70 mg/L iYBRE A H] .
1.2 NEEMSER
VEBCFFRLAR I 35— B/ N G M T 7E 25 CHE
TRAE N AT ZE R R T Sl 5 RE AP T H 42 18 em
B IR, BEAEAE D O B, 3EFRE T 16 h GHR
(25C): 8 h BARG (20 O) (IR A& F R 9%, fr ELnT
JEFFBE Ky 80 % ~100 %o I AT I A0 1
1.3 HEZFSNERFHEMNEERERIE
FHICTR KK 4B R 2R B IR RO FE Ry 11 61,
23.22 J% 46. 45 mg/L W » Y5 Wi T/ G B
AT R AR B A R TR FLARTE TR S DAt TG
BRI BE . AR FR S /NS4 T ARV R A IR
M ERE 12 h. M5 1. BT 16 h kg
(25C): 8 h B (20 0) il = gk s 5 5% . T48
BRI 48 h )5, B H PR E T WK
WeRE SR 1X10° A~/mL (1 515 P A% B 70 7 2 77
VRS TR AL S FT I AT PR AR R S
BT (202) CHYMEME &AM T ORIB RS 24 h, Bl/5 4%
KRBT 16 h JEIR(25C): 8 h B (20 C) By %
WAkEEEE IR, BRERIERP G 10 d. A2 440 BN G
(4 95 155 0 » 2 BR Stavely™™ 19 7 5 BAr ifE: 0
LB 1.5 em” BAFHEO A1 LB 1.5 om® H AL
FHE 1~5452 L4 1.5 em” HALFHE 6~10 1
3,5 1.5 em® BIEFHE11~20 34 .5 1.5 e
BRI THE 21~39 15 2,5 1.5 emd® B HL 3 40~
60 156 94,5 1.5 em” HALFHE=>60 4>, 2 5ilid %
AL PR A R B S TR E TR B S P AR
B AR DA 5 /NS PR S BRI
WEHURCR = OOF BR AL 175 i 50— b 3 40 9 175 45
HO /% BRAU 1 H6 £X< 100 %0,
1.4 HBEEMNISTHRFEERFHEZNZM
FIFE 1.3 10 01 8 I 15 19 35 FLvk B2 AR DR RV TR
e ) 75 P 2 A - JE PRE ( TIR 9 2 ST TR 20 T %
FRERH A 1X10° A /mL, S RE4 % [ K3
BPHEIE sl W 200 pL FEERGH T 1. 5201
IKBERR AR b WA A e A TR J) R )
R 1.0 em® P BUIRHE T K 885 7 b o ft
FRUR L ZEBE 7 LN TS e e i U8 4R, JF T A
MR B T A, o 0 () T B S 48 b, S I
. BT (2042) C &M T BRI R 57, DL R K
Fe il O FO A AT BB L 6 h J5 Gt B A k2, WL



46 B2 11

LR S Y N s MANGE AR 7oyt e SR B

o 147 -

SR RN L - WA A 20 A T i e MR A
AR . AL PG 300 A4 5 B0 H K AE DL .
R H A 3 K.
1.5 #HREZRLAEX/NE PR1.CHI.GLU,PR5 LK
NPR1 EERiER) M0

AT 1.3 X6 i 26 T A+ F) 3 e 38 R 3K X
/NG TR PR R AT UK AR B LG R KU Ak
FL R L S AL BRSG 48 b EA T IL T A B K A
TORRALER . T HEAIERR S 0.12,24,48.,120 h Al

192 h JE AR Fr o B PR R 3 R i — 80 C A
4 M. %A TRIzol(Invitrigen, Carlsbad, CA) ¥k
PEBURE S B RNA, % PrimeScript™ RT reagent
Kit with gDNA Eraser (TaKaRa ) 1541 & il cDNA,
%7 Chi S5 W5 /NG L R (1 56 (VaAc-
tin) HNZ M 9O E it PCR(GRT-PCR) 4%
ARat/hE PR1.CHI .GLU,PR5 J NPR1 7r## B
EN7 AN LN IRk e SIS S Wl R ]
3% 1. B Thermo Fisher Scientific(db5L) & .

%1 qRT-PCR 5|45 5
Table 1 Primer sequences used for qRT-PCR analysis

FEH 5|44 Primer sequence

Gene 1E A Forward (5'-3") JZ ] Reverse (5'-3")

Actin CTAAGGCTAATCGTGAGAA CGTAAATAGGAACCGTGT

PR1 TAGGAAGGTGCATGCCAAATA TAGCCTTCAACGAGCTTCAC

CHI TTCTTCGGTCAAACTTCTC TTGGTCCTCGTCCGTAAT

GLU GCAACTCCTACCCACCAA CAAGGCGTAATCAAGACC

PR5 AATGGCACTGGGAACTGTAG CACTGCGGCAAGCAATAAC
NPR1 CTGGTCTCTCTGCATCAAACTC GTCTTCATAAGGGCCTCCATTC

L6 HiEsE JE A4 IR A 0,11, 61,23, 22 % 46. 45 mg/L
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a: CK; b: 11.61 mg/L melatonin; c: 23.22 mg/L melatonin; d: 46.45 mg/L melatonin
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Fig. 1 Disease symptoms of the adzuki bean leaves at 10 d post inoculation with rust fungus

pretreated with different concentrations of melatonin
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Table 2 The disease indices of adzuki bean with different concentrations of melatonin treatments

BT W% /mg « L7 7 HER/ A VAR S IR/ %
Inducer Concentration No. of uredia Disease index Induced resistance effect
TR 22 11. 61 (13.643.6)b (61.25+1.76)b 31.94
Melatonin 22.32 (22.1£1. 2)a (78.33%11.78)ab 12.97
46. 45 (22.342.5)a (80. 00£=4. 04)ab 11.11
CK 0 (26.142.6)a (90. 0044. 71)a —

D) Fp B PR bR . RSB A R TR 2 R B3 (P<<0. 05) . FIF.

Data in the table are mean®SD. Different letters in the same column indicate significant difference (P<Z0. 05). The same below.
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Fig. 2 Expression analysis of NPR1 in adzuki bean at different

time points after inoculation pretreated with melatonin
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Fig. 3 Expression analysis of pathogenesis-related proteins in adzuki bean leaves at different time points

after inoculation pretreated with melatonin
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