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Evaluation of watermelon for resistance to anthracnose at seedling stage

LIU Fengnan"?, SUN Chaoyi"’, GUO Zhen"*, LIU Liming', WU Huijie', GU Qinsheng', KANG Baoshan"*
(1. Zhengzhou Fruit Research Institute, Chinese Academy of Agricultural Sciences/Henan Key Laboratory of Fruit and Cucurbit Biology,
Zhengzhou 450009, Henan, China; 2. Zhongyuan Research Center, Chinese Academy of Agricultural Sciences, Xinxiang 453500, Henan,
China; 3. College of Horticulture, Nanjing Agricultural University, Nanjing 210095, Jiangsu, China; 4. College of Bioengineering and
Biotechnology, Tianshui Normal University, Tianshui 741001, Gansu, China)

Abstract: Watermelon anthracnose poses a critical challenge to the stable development of the watermelon industry, and is
a key disease that urgently needs to be addressed. The aims of this study is to identify the resistance of different watermelon
varieties to the watermelon anthracnose pathogen, Colletotrichum orbiculare. By isolating and purifying the pathogen
from diseased watermelon fruits in Yancheng, Jiangsu, and using various culture media for sporulation, the optimal sporu-
lation medium was determined to be oat medium. Through inoculation with different concentrations of spore suspensions
using both the drop method and spray method, the spray method with a concentration of 1x10° spores - mL"' was deter-
mined as the best inoculation method and concentration. Finally, 18 watermelon germplasm resources from different
sources were inoculated at the seedling stage, and 1 highly resistant resource and 5 resistant resources were screened out.
The research results have potential application value in watermelon disease-resistant breeding.
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Fig. 1 Disease classification of watermelon seedling leaves
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Note: a. Oat agar medium; b. Watermelon stem and leaf decoction medium; c. Watermelon juice medium; d. C. orbiculare spore. The black

arrow-marked position indicates the spore clusters produced by the fungus C. orbiculare.
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Fig. 2 The state and conidia morphology of C. orbiculare after 20 d in different mediums
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Table 1 Incidence of two watermelon varieties using spray method and point method

ek At BRI CATEERA btk
Inoculation method Variety Incidence rate/% Disease index (DD Resistance
LAEATR 43015 Jincheng 5 100.00£0.00 a 68.75+2.91 a S

Spray method 090 100.000.00 a 75.66+5.40 a HS

PR PR 435 Jincheng 5 83.33+11.78 b 71.60+7.43 a S

Drop method 090 62.50+5.10 ¢ 49.0742.62 b MR

MR, LS. B0 HS. e ARVNS FRERR AR 0.05 K2R EE. N
Note: MR. Moderate resistance; S. Susceptibility; HS. High susceptibility. Different small letters indicate significant difference among different

treatments at 0.05 level. The same below.
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Table 2 Resistance identification of watermelon resources
inoculated with C. orbiculare

BHIRAL TR aES IR R Ptk
Resource name Incidence rate/%  Disease index(DI) Resistance
FL£E Zaojia 95.68+0.50 b 75.82+3.76 a HS
P84 J\"5 Xinong 8 100.000.00 a 70.79+7.10 ab S
Sugarlee 100.00+0.00 a 54.29+3.89 cd MR
#EJk Huaxin 74.67+4.73 cd  29.75+2.77 fg R
721-05 100.00+0.00 a 38.77+4.65 ef MR
Z721-06 91.23£6.56 ab ~ 42.65+2.52 de MR
721-07 100.00+0.00 a 40.83+3.91 def MR
721-09 100.00+0.00 a 70.37+5.49 ab S
PI244019 47.25+7.83 8.75£3.18 h HR
PI 482261 65.69+6.70 de 11.42+3.18 gh R

PI 386018 56.51+8.14 ef 13.72+6.00 gh R

PI 500303 43.75+£5.10 £ 11.81+5.56 gh R
P1482312 95.83+5.89 b 31.94+6.94 ef R

PI 482322 76.67+8.92cd  41.1246.76 de MR
PI 595200 80.29+6.32bc  35.90+£7.72 de MR
PI 542117 100.00+0.00 a 61.494+4.27 cd

PI 357709 100.00+0.00 a 73.50+0.85 ab

21 F1°F- Hongheping 100.00+0.00 a 63.70+1.48 be

I HR. P05 R, U -
Note: HR. High resistance; R. Resistance.

.58.

Sugarlee, 147 25 [ 74 L 75 & )\ 5 . Z21-09. PI
244019.PI 482322 .PI 482261 .PI 500303.PI 482312,
PI 595200.PI 386018.PI 542117.PI 357709 Sugarlee
BIR B A, Bim R LL R E L B T P1 542117 Al
PI 357709 R IR HL , LR BRI R I A h Hrek
LI -

3 W4

VG TR JEL 75 () 0 6 e = R = P AR
W% ey, Hob, W% e kR BEHERR AT
L SR L BRARS Bf 2% 1 BV R B AR R] A Ak
72 ST A% B2 T R M 35V R EL v Ak AR T T
FE ) 2R,

FhL 9 B TR AR S50 77 55 R 2R 0T R R R 4O 45
R, MFHRKRENERAEEESR, P EYRIN
10° A~ emL' B IE WL, 177 Shim 5590 75 i HY 4%
10° 4> emL " N AR . BRI RO,
TIRIE 10° 4> emL" B8 B2 475 N B, JE /R AN [H]
GRUR AU 2 o (HIREFE R 104> emL ' B, 25
EFI AR 235 8, M LAX A Pite = . R, Bk
10D emL NEOEHEAIRE . MR 2k
7 BT 2 S AN L, DL s R PR



5512 3

RN, 55 - VY JICHRIEI ) e L 5 5

X ISR 5T

AN TRIRIF 5 Fv e o £ 5 VA R 1) e BB 22 5

A RE 590 SR B0 AR % . FEARER P, PEAK

J\ 5 P8 IO 3 JELI [y , (H B 4 MBI e 45 2R 3R B

DA\ i BE U XM 272 5 T B2 e AN [0 iR R

PRS0 P 22 57 3 ™ e AN R) IR IEL 1 B0 ) 22 5+

3, C. nymphaeae % 17 G 55 H 0 5L 547 4

58, T C. magnum 15 J6 40 25 A R 0 S 8042 G4 798

goo
B AL ARG P 1 28 L AR 25 1, R A

Xt C. orbiculare IX—EEGM . 1ZE & FEREZ 5]

2V JTCRJEL T FR AL B4 =Y, B8 422 % 7 TICHR) 4 A 3

ARy, HAEVE RH AL F N B 1R Gehe

Jdo BRI, T VU TR JE o 3 J5 B B R R ok £

B FE SR B, AT 7 AR 8 T4 FH F) B A B A

X AN S A AT & A, LARA DR 3045 7T 5 HLHERS

IR 2 2R
5 b Pk, 28 O O g 7 A B IR LR A A

T BRI FE R A T, B ST 1 X R TR JE

i IR B Colletotrichum orbiculare 11 T8 ¥ N T #Fh

B AR WEEIELF TN 1x10° > mL!

I 2R f A 5 BE AERA A% 7H TN BT IR A 5oms 1, 4 18

AR, 55 R B U T B S

AR BEFEAE RO PG B A BE T AR

S 3k

(17 2=k v IO R R AR U S LBV BRI (1] [l 20 5
P, 2013(9):29-30.

[2] RS P B e H AR (0], E RS R, 2016(19)
104.

[3] CRALLIJM,ELMSTROM G W.Florida "icebox" cultivars as a
factor in watermelon production in Florida and other producing
states[J]. Proceedings, Soil and Crop Science Society of Florida,
1986,45:132-134.

[41  ARE . HUREE S vE IR dh Fh 5t hl 2 S A5 3 5
HEFI]. b R VG REDT, 1993(4) :4-8.

[S] BHATTA B P,CORREA E,PATEL T, et al. Data on inheritance

of race 2 anthracnose resistance in watermelon (Citrullus spp. )

(6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

biparental mapping populations[J]. Data in Brief, 2022, 44:
108546.

BEH B, BRIR AR TORIEI i A R B e Ot 7e 0],
LR AR, 2009, 15(15) : 135-136.

KU, 0 G IR 5T B U5 P 0 SR L R R 7 [0]). o
VG, 1990(1) :9-13.

B 7 JICE SR TR B IR 6 E U vk K BUR HLELWE SE[D]
P71 - PR MR BR 2008 .

AR RS, B NR & L P8 JTCRIES S ot & At 7 ke ]
FERE,2021,34(5):1-7.

N, YR AT A G TR IR T A B A A E
AT HAT AR ,2019,60(8) : 1460-1462 .

SOWELL G J R, RHODES B B, NORTON J D.New sources of
resistance to watermelon anthracnose[J]. Journal of the Ameri-
can Society for Horticultural Science, 1980,105(2):197-199.
BOYHAN G E,NORTON J D, ABRAHAMS B R, et al. A new
source of resistance to anthracnose (Race 2) in watermelon[J].
HortScience, 1994,29(2),111-112.

JEII, R B, AR, S L TR TR IR I Ji TR 48 0
AR R SL D] AP R 2014, 40(4) £ 38-44.

rpre N BRI b RT3 . B TR PR I G & A0 R T
TRHUE PE 5 58 BEAR R - NY/T 3864-2021[S]. b5« 7 F A
iR, 2021

J g V8 T SR 5 LR 1 707 B i BT S8 (D] WL e - i
LIRS, 2013.

Gxir . RN R PE R BE T 72 [D] . K AR = 5 MR K3, 2003
ZIVANOVIC M, WALCOTT R R. Further characterization of
genetically distinct groups of Acidovorax citrulli strains[J]. Phy-
topathology,2017,107(1):29-35.

SHIM S A,JANG K S, CHOI Y H, et al. Resistance degree of
cucurbits cultivars to Colletotrichum orbiculare[J].Korean Jour-
nal of Horticultural Science and Technology, 2013, 31 (3) :
371-379.

CORREA E, CROSBY K, MALLA S. Optimizing a seedling
screening method for anthracnose resistance in watermelon[J].
Plant Health Progress,2021,22(4):536-543.

SR 04 TR 9 S B T 2K 2 R I Colletotrichum mag-
num BUF AN REE P 73 7[D] . i Al ok 52,2023 .

GUO Z,LUO C X, WU H J,et al. Colletotrichum species associ-
ated with anthracnose disease of watermelon (Citrullus lana-
tus) in China[J].Journal of Fungi,2022,8(8):790.

.59.



