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Evaluation of watermelon seedlings for resistance to bacterial fruit blotch pathogen
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Kang Baoshan' Duan Manman'’ Peng Bin' Li Chaohan’ Wu Huijie' Gu Weihong' Gu Qinsheng'”

(1. Zhengzhou Fruit Research Institute, Chinese Agricultural Academy Sciences, Zhengzhou 450009, Henan Province, China;
2. College of Plant Protection, Nanjing Agricultural University, Nanjing 210095, Jiangsu Province, China; 3. Shanghai Key
Laboratory of Protected Horticultural Technology Horticultural Research Institute, Shanghai Academy of
Agricultural Sciences, Shanghai 201403, China)

Abstract: In order to screen watermelon varieties resistant to bacterial fruit blotch (BFB), caused by Ac-
idovorax citrulli, 24 watermelon varieties and germplasms were inoculated with strains of 4. citrulli,
pslb96 and ZZ-1, derived from maskmelon through a seedling-spraying method. The results showed
that out of the 24 varieties or germplasms tested, none were immune to the pathogenic strains; seven
and 12 cultivars were highly resistant to pslb96 and ZZ-1, respectively; while nine and seven was sus-
ceptible to pslb96 and ZZ-1, respectively. Total five watermelon materials, accounting for 20.83%, in-
cluding a germplasm, A9 as well as four cultivars, Huaxin, Shenmi 968, Shenxuan 958 and Shenkang
988, showed high resistance to both pslb96 and ZZ-1. Three varieties A4, A13 and Shemmi 7 showed
much different responses to pslb96 and ZZ-1. The results indicated that the pathogenicities of the two
strains derived from same host are different.
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B/ A 55 I RIME 3, AR A AR N e, ™ EE
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45 (2008 ) 2 1B MBS 4E B R HIG XAHET 19 30 475
Iy e el v VR R O = I N e = E AN ]
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BTG IS FP%E . A1 A2 A4 A6.AT A9,
A13, Al6. H1 74 JK & # B &8 &, ZXG637,
ZXG938 . PI 500331 . PI 500303 . PI 494817 iy Ff: 4y b
JE IR, ORAF T L AO B2 B A N S AR 5 BT,
mm A 645 (B 75 I 85 HIEE 968 . L
988, HH 1t 958 B - 1 T Rl Bk B bl LA 52 T P JIK
BRI BB, B SRR AR RR SERS AT AR
A AR R AT BR A A . PSP ZK6 7

A7 T AL B2 B KR AR B 5 T, AU T AR A
FEFERP T 75 B LR

PRk « IS VG 2 11 TR R ps1b96 FH H ARl
Blef G AR I 58 Bir X A8 B ST B8 T, 20 i H
TR R A FIUTOR AR A (Zhong et al.,2016) ; IRZEIER
PR DAVE ZZ-1 53 85 [ AR T A< H A IO AR it R, 2 4
PRSI ORAT T b B AR B2 BRI SRR 5 T S 6
FEM-T0°CUKFE .

F 7 B - B 45 ik TR 75 (yeast-extract dex-
trose calcium-carbonate, YDC) % 37 %&£ 45 7 B 53
10 g G %IHE 20 g BRERFS GO 20 ¢ Bhilg 15 g 7%
7K 1 000 mL ; LB (Luria-Bertani ) Ji {45 35 3t . [k
FW 10 g BEREKS 5 ¢ NaCl 10 g Z€087K 1 000 mL,

TR B AR + 36 r FH 8500 2 Sk B = 0
4fi, MLR-352H-PC fH ¥ IR EE #7246 , H 4% Panason-
ic /A #] ; New Brunswick Innova 40 H J5 #& K |, 15 [F
Eppendorf /A ) ; SPX-60B5H-I1 15 I 3% 3544 , b5
B YT AR A PR F s Bio Photometer Plus 43t
FeETT, 75 Eppendorf 2y A .

1.2 Fik
1.2.1  BAF R R H &

15 T2 E 92 T T4 KK ps1b96 1 ZZ-1 1) T 53 )
FE YDC ¥ 35 56 LRIk, T 37°CHa il 5% 140 T 55 5%
24~48 h, P A BRIV . PRECR VA N A 2 LB
WARRE IR HE R, T°289C ,200 r/min FIR ;352 d,
FH TG B 7K 8 TR MR A & 1x10° CFU/mL, i A
0.5% -3 -20, % Hi .

1.2.2 RE3EAr I ik LK e

JRAR $ ik - PG I ZK6 F1 ZXG637 A 111 5 )
PEZF RERARAS 24 1 om B IRAR 43 IR AR B R 1x
10° CFU/mL (1) B £k psIb96 il ZZ-1 B b . 12t
[E53 5124 30,45 F1160 s, B ER S FPHEFRD 201 iR
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ENA IR = S L ICE S il

5 5% 43 b ik . PG I ZK6 1 ZXG637 I #
JEEZERE R TR0 4 P e R IT B B 1%
10° CFU/mL T2 & FH W5 25 i 15 57 W30 21 A8 Ak 4
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1.2.2, FEMFHEMIEFRAME T ARIE S S A A K
REPE S 3 HEW AT IO 4 , B0 & B 4 Fb 15~20
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BURERET - GRGe T, A R T A &t , 4 e
1 43 b 1 1793 9% (Hopkins & Thompson, 2002 ;
FFIRNLSE,2017) ,0 % 0 7 JCHER 5 1 9 i A 1
BE/N HL D A s B o5 i R SRR 5% DL
3R RBE/IN A R BE AR i R B TE LAY 6%~
30% ;5 P RBEF R G A AR IR EE , &9 -9 Bt
TR RR 5 P ST AR ) 319%~50% 5 7 9% < Rl 1A e i
— YK, A R B 519%~70% LA L, KR
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B, 18 2 (disease index , DI) =X ( 4% 2 i I %5 x
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{8) %100,

TR P IR rF g 17 8 50 o 1) S R SR Xof
R S b (BRI, 2016) , THE AN HE AT X
BUIPHE K0, R X 155 48 =2 b P 9 1 48 Kl xs
T ot o 140 995 15 5 50, FH X B0 996 48 K (relative resis-
tance index , RRD)=1-FHXPRIEFEE. LIAXHPUR TS
BOAFRBR LM 45 SRR IR BT , R 4345 E R - 1.00
h ¥ 5 0.80~0.99 24 = Pt 5 0.40~0.79 hy Hhdii 5 0.20~
0.39 JHE%;0.20 LL R R B
1.3 HIESR

>k 1 SPSS 16.0 ¥ AF- #4748 343 Hr , b ] Dun-
can BT R A 25547 25 53 W S ARG 56
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3NN A IR W, R R o i A R 5

B, TR IG RIA B K SRR AG BE , {H 3 d Je A
WRIFIREMRIET, 7 d S HIRRIE TR M i 80%, [F]—
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PSR BB v I 2 DA
22 AEAEKSHEHREEMEEER

SR FH S 55 1 2 P 5 565 3 K, 45 P I b 9%
TR LB I RN ECR: L35 O R RR B A K =R
BE, 8 R R R R R A, A
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BEUNCR 2.30 F19.68 , {H B f5 JL IR 1 Uk Jig , 5
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psIb96 RIS HL A L FIAT 740, 70 52 A2 A9 A6,
AEJIK | HI 2 968 | HH 1E 958 T HH 47T 988 5 Xif B A% ps1b96
FEB AN 1) AR 9 1y, 3k BB R AR L A S &R
A3 RS ERER | &9 2R I8 5] 100.00% , 4 1 45
BT 35.00, WEEREZZ-1 ZI B S FAE 124y,
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Fig. 1 The progresses of disease index on some watermelon lines 3 to 7 days post-inoculation with strains pslb96 (A) and ZZ-1 (B)
dpi: HM 5 REL BB PR briiii . TR — SRl [R] B3 78 28 Duncan PGB 2 K 22 HE K 30 7E P<0.05 7K-F- 22 57

% . dpi: Days post inoculation. Data are mean+SE. Different letters indicate significant difference at P<0.05 level by Duncan’s

new multiple range test.
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Table 1 Disease incidence, disease index, relative resistance and resistance evaluation for watermelon materials inoculated with

strains of 4. citrulli, pslb96 and ZZ-1 at seedling stage

pslbo6 77Z-1
Y =] o )
L TR Sk bR A e it it
Batch Name ) . . RI  Resis- . ) ) RI Resis-
Incidence/% Disease index Incidence/% Disease index
tance tance
14t Al3 100.00+0.00 a 68.18+4.27 a 0.00 S 24.60+7.47 hi 0.70+0.29 e 0.98 HR
First A2 37.50+10.20 ef 6.40+£1.20hi 091 HR 87.53+0.75ab  12.50+0.98 de  0.70 MR
Al6 37.50+5.89 ef 10.56£0.62 hi  0.84 HR 62.50+4.86 cde  24.30+1.73cd 0.42 MR
A4 100.00+0.00 a 53.05+1.94bc 027 MS 37.50+£5.30 fgh  6.98+3.27 ¢ 0.83 HR
7ZXG637 95.23+3.89 ab 38.76+4.58 de  0.43 MR  100.00+0.00 a 41.68+4.37ab  0.00 S
Hodit Al 71.47+6.73 becd  33.2843.19 efg 0.44 MR 50.00+10.10 efg  14.30£5.27de  0.70 MR
Second A9 30.16+6.86 f 3.06+0.26 i 0.94 HR 62.50+6.50 cde  6.125+2.37 ¢ 0.82 HR
A7 100.00+0.00 a 47.9540.99 bed 0.14 S 87.50+5.89 ab  35.76+£1.20 abc  0.26 MS
PI 500331 88.89+9.07 abc  35.97+1.20ef 0.36 MS 87.51+6.55ab  45.22+4.18 a 0.06 S
P1500303 100.00-0.00 a 55.08+6.81b  0.00 S 80.00+9.00 abcd 42.20+0.89 a 0.12 S
PI1494817 85.61+11.67 abc 28.56+1.59 fg  0.48 MR 85.72+7.94 abc  32.05+2.45bc  0.33 MS
A33 100.00+0.00 a 31.63+2.15efg 0.43 MR  100.00+0.00 a 37.03+£2.64 abc  0.23 MS
H1 100.00+0.00 a 40.01+1.21de 0.28 MS  100.00+0.00 a 48.01+4.69 a 0.00 S
ZXG938 90.00+4.71 abc ~ 45.44+1.35cd 0.18 S 71.4042.69 bede 26.16£1.88 bed 0.46 MR
ZXG637 100.00+0.00 a 32.67+331 efg 0.41 MR 90.00+4.25ab  40.00+£2.47ab  0.17 S
534t 4Efik Huaxin 49.67+4.91 def  2.79+0.591 095 HR  49.62+423efg  3.88£0.82¢  0.89 HR
Third  F#BMeidu 100.00+0.00 a 53.88+0.64 bc  0.00 S 100.00+0.00 a 26.23+2.15bcd  0.32 MS
Vi /\ 5 Xinong 8  71.45+6.73bcd  15.89+2.28h  0.72 MR 50.00+3.37 efg 0.09+0.57 ¢ 0.99 HR
HE Zaojia 100.00£0.00 a 25.00+2.72g  0.54 MR 30.00£9.43 ghi  1.56£0.67¢  0.96 HR
% 6'5 Shenmi 6  90.00+4.71 abc  14.60£0.49h  0.75 MR 20.00+8.17 hi 0.83+0.85 ¢ 0.98 HR
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£k 1 Continued

pslb96 77-1
Eiin/e (LI a . N E/IREs . s b bt
Batch Name 7;2;?31 WH #@z Rl Resis- 7;2%%35 ,ﬁrﬁ %é“& RI Resis-
Incidence/% Disease index Incidence/% Disease index
tance tance
B4 75 Shenmi 7 100.00+0.00 A 46.39£2.28 bed 0.16 S 10.00+4.71 i 0.28+0.23 ¢ 0.99 HR
% 85 Shenmi 8  90.00+8.17 ABC 15.00+1.05h  0.75 MR  60.00+8.17 def  5.01+1.35¢ 0.87 HR
F1 %% 968 Shenmi 968 50.00+12.47 DEF 3.07+0.22i  0.95 HR  13.33+7.15 hi 0.83+0.68 ¢ 0.98 HR
H 958 70.00+8.17CD  8.05+1.20hi  0.85 HR  30.03+7.15ghi  1.96+0.82¢ 0.95 HR
Shenxuan 958
H41 988 60.00+4.08 DE  526+£0.66hi 090 HR  10.00+4.72 i 0.35£0.25 ¢ 0.99 HR
Shemkang 988
7ZXG637 100.00£0.00 A 33.56+£3.31efg 0.38 MS  87.50+5.91 ab 38.60+£3.19abc 0 S

RI: AXTHUHFEEL. HR: midi; MR: i MS: i S 8ok, R 8 A P38 ER . AR SRR R 4 Duncan
[T 52 % 25 A6 36 7F P<0.05 7K F- 22 53 5. % . RI: Relative resistance index; HR: High resistance; MR: moderate resistance; MS:

moderate susceptibility; S: susceptibility. Data are mean+SE. Different letters in the same column indicate significant difference at P<

0.05 level by Duncan’s new multiple range test.

WIS R R P, A4 AL3 FIHIE 7 5% B AR
ps1b96 Fl ZZ-1 114 % 72 B2 W b AN [, 76 AH [l 420 15
FERMT A4 A3 FIHE 75X Z2Z-1 I =B, 1M
X TR PR psIbo6 T e B0/ . U A4 H2 4 B Bk ps1b96
S5 5 3 R B HRIEE 90.00% , 3/ R EEE YK
LT EAM R IE RSOk 41.34, 55 7 R E %
K E] 100.00% , 95 175 15 £k 2] 53.05 5 1M 76 AH [F] 15 7%
MR, A4 R R Z2-1 TR 5 3 R KRR AL
12.50%, %% 15 8 B0 AL M 4.86, 55 7 K KWW N
37.50% , JR 5 FE K0 6.98 (F 1) o [A]— S b Xof 1 Bk
ps1b96 F1 ZZ-1 gt i 25 57 , 32 AR R 2 320 U 1Y)
2R R R Z [RIB0R AR o

3 iTig

TR TR RO HR R S e SN SR B & A AN
B GBI 2R, [A] IRt 5 e 2 2 A B P SO . 7
T NPT A R A — 3 e
WL e F AN [ AR Z (B BT 25 57 0 DUt 28 rE 45
AU T35 3 A Btk Rl 5 48Ry sk L g
T2 A T R S R 3R 3 DA O (R 25 1556, 2018) . HTT
N A IF 5% 3 s SR S 55 3k 4 A (42 5, 20035
Zivanovic & Walcott, 2017) . Wechter et al. (2011)
TS ARTCRE RIS [R] I R T 2SS A
FIE 55 2 Pk, & ] — ISR R 2 R vk 4%
s Ptk R e A, AR MM LS
Pl FL25 S ABEFE L, AR 1 2 s AR
AR RS AR, AR 5E i phd i
I B 5T 48 TR R 2E PP 2 . 7F Wechter et al.

(2011) AIBIFFEH 351 By EEIRBTIRAL 19 A & 28, 1
AW FE IR RS JLT- 100% (R A & 2 R
K] e Aot Ja S 3OR Al T 2 i e, [
FERRAR AL rP A AR PR AR FE T 1T et 2y P i
T RTEL, T, IRAR Sk AR R P i T —
AT AT TR R B RN A 3L [

BREERN 770, WE IR AT DA MR A2 5 ma vk
2R — A E A E . Hopkins & Thompson(2002)
LI B P PE VAR PT 500331 F1 PI 500303 7EASITF
S IR BB . 1T R A B R TR
PR AR b R I, 1 AR 5 3R 4 2 A4 g TR
PEPRY 538 FL RN, R T IE R TR AR AR A AR =1 st
B AR | AN IR) 27 32 5 XSk Y5 %) B R D B0 1 47
1E 2% 5 (Oliveira et al., 2007; Melo et al., 2014 ; 75 1%
£5,2020) , PRLHC TR R 1) B0 M 9 22 5 7] B & 5 Hop-
kins & Thompson (2002) fiff 58 45 A [m] 1 J P . A
WF5E A B, BV 25 AR ], A [a] b DXk T8 B R T 114 2
i I AFAE 2, [ — SRR AP S e 25 R A
[ XU RFEA R S5 T, K HE 2
REEE2ZARKE (Zivanovic & Walcott,2017) . A
Ah, TR R IR Al S e 2 bR 22 Tl e
LS5 K FIANF SR PI 500331 FF- 2595 155 24 1)
R 7.7 BB A AR AR S A AR LAk | A
THY T F% % 4.1 (Hopkins & Thompson,2002) . 7
55 P1 500331 FRIA A , 7] BB A 2L H A8 5 bt
PRI K

Y64, ] P 1 JC AR A e ol DO A B SR B
S 1 PG IS b il o B R BT WS U P 482279 i PI
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494817 MPi i 2 BE 5, 7% & R XE (Hopkins &
Levi,2008) , AHIF 5 0 1 i 5 473 X RE PR B 11 A ps1b96
M ZZ-1 ¥R P vE R A gE IR, o 4 4y 2 7
an . AH SR S, RIS R A 278
PRI, AR 9 2 5 1 e O v T A A 7 1A 7R A
PRI BT T 4, DAARAS P PR 1) = 5 e R
A AR IR, R T RPN B SR BN VS R & R I 4
HERPFTRER .
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