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Effects of Fusarium wilt pathogens on disease resistance and physiologi-

cal characteristics of different watermelon varieties

YU Haiyang, SHI Huiwen, GAO Qinghai, DUAN Haiming

(College of Agricultural, Anhui Science and Technology University, Fengyang 233100, Anhui, China)

Abstract: To explore the effect of the Fusarium wilt pathogen on disease resistance and physiological characteristics of
different watermelon varieties, 10 watermelon varieties were selected as materials. The plants were artificially inoculated
with a pathogen spore suspension (at a concentration of 10° CFU - mL™"), with water treatment as the control. The inci-
dence rate, disease index, and related physiological indicators of each vaireity were measured. The results showed signifi-
cant differences in resistance to Fusarium wilt disease among different watermelon varieties. Among them, gg-6 exhibited
the strongest resistance, with an incidence rate of 15.00% and a disease index of 8.51, indicating high resistance. In con-
trast, Zhongxinghong No. 4 and Zaojia (8424) showed the poorest resistance, with incidence rates and disease indices of
88.33%, 84.14 and 90.00%, 90.36, respectively. Compared with the susceptible variety, the highly resistant variety gg-6
exhibited higher SOD, POD, CAT, and PPO activity after pathogen infection, which were significantly higher than those
of susceptible varieties Zaojia(8424), enabling more effective elimination of reactive oxygen species. Additionally, gg-6
had lower of O, production rate, relative electrical conductivity, hydrogen peroxide content, and MDA content. Further-
more, the peak enzyme activity in gg-6 appered earlier and lasted longer. In conclution, gg-6 can be promoted and utilized
as a Fusarium wilt resistant variety in production, while Zhongxinghong No. 4 and Zaojia(8424) are susceptible varieties.
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Table 1 The basic information of 10 watermelon varieties tested

CEe) LT LS He ES|A R g
No. Variety name Source Fruit shape Peel color
1 H#T 998 HERR R A R A I Hatt
Shenkang 998 Shanghai Agricultural Science Seeds and Seedlings Co., Ltd. Oval Light green
2 27165 TR AL R A R A I Rkt
Liili No. 6 Henan Zhongsheng Agricultural Technology Co., Ltd. Oval Light green
3 gg-6 LRUBHE b 1 g
Anhui University of Science and Technology Oval Green
4 W45 SR i AP A BR A 7 53] arth
Jingcai No. 4 Jingyan Yinong Seed Technology Co., Ltd. Round Green
5 hNT 45 BB AL A IR A [E] 3
Zhonxinghong No. 4 Minshu Seed Industry Co., Ltd. Round Green
6 A (8424) B ACRIL AT BR 2 ] 2 35)
Zaojia(8424) Xinjiang Modern Seed Industry Co., Ltd. Round Green
7 HET GERE 2R AL A PR T BE e Sak
Chongchawang Jinan Xuechao Seed Industry Co., Ltd. Oval Black green
8 R 8 5 JeHRG et A A A IR AR M1 gt
Jingxin No. 8 Beijing Fengming Yashi Technology Development Co., Ltd. Oval Green
9 FH TR LA R A (B A I3 EN
Meidu Ningbo Weimeng Seed Industry Co., Ltd. Round to oval Green
10 g/ FFHCIIFRIR T ZAT B2 7] 7] 3
Liixiaoshuai Shouguang Xinxinran Horticulture Co., Ltd. Round Green
AN 25 T2 AR AR D R VE TN A B AR BN 1 A ) RS R L, BETRT R 2 d B A RO R 0
12 7% SKARSED, 3 IREE . TR S RO 78 TR 20

AR T 2024 4F 1—6 A 2R 2R
= e PR el A S 56 = P HEAT, B BRI KD — 8
MYERA T3 A2 HRAHE WS, /7R 2
1 R R B O EAR 10 em BB A
Z X HEE R TIEMFNEEKE 3 1O W
SR P AR 25 2 s DR 1R, A i R OEE EX 60 HE
FEMRVE MLV E 9 10° CFU - mL" B4 fE 46 70 B 0 1
BVF 50 mL, 7E R0 4 10 RIS TFRG T 2 A [5] 7 K

BT, 16 L 4 ASAS [R50 14 10 & Floidk 47 E AR Ak
B AN ERE 20 BR %56 R 20 BRI SR H T K
M, &k 50 mL. SKH 84BN, 425 1)
2.4.6.8.10 d FEHLEUFE (3 ANEE) , JF & H A
fabro
1.3 MEmE

K& DI (NBT) U2 SOD 3 HEM s SR
AIARENENE POD JEM"; SRk & R A 757
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Table 2 Grading criteria for Fusarium wilt resistance

- N TR b e 4
yitk Kz e FBRAHAE
. . Grading criteria for o
Resistance  Incidence rate/% || .. Plant characteristics
diseased plants
mPL(HR) <20 | 1 B2 R R s, AR KRS
One or two cotyledons are slightly yellow, growth is normal
FHMR)  20~50 2 1~2 7 BAL, B0 1 T AR B
1-2 cotyledons are yellowed, or one cotyledon appears dead spots
BHU(SR)  50~80 3 FM IR LS, HRE, SRR K
The true leaves are visibly wilted, the cotyledons die, and the growth of the plant is stunted
JEIPT (S) >80 4 SRR E 25, R #E The whole plant is severely wilted, and the leaves are yellow
5 HBRRRL 2, B2 0T The whole plant is wilted, or even died

Ho AT 2 B LR T
2SR5

2.1 FRIREREX A E i e & RS20
B3 3 AIAT, B 10 AN [F) VG I 5 A A iR R
T I P JTOR, 229 755 SR B FEE AR AR B 5, AS ) 7 TG 5
P IER I 2E e BOR, Heh i Fi N gg-6, K
FRRF G ERAL, 25N 15.00%.8.51 5 BT 5 Fh
24, NPT 998 FIEFE T, HOR R F AR IE RN

45.00%45.21 F1 40.00% 34.94; 540 fhFh 3 A, 2
FREIR 8 5 4% 17 6 5 FGE /N, R 5 25 1
& B4y 9 N 70.00% + 61.66, 51.66% ~ 45.36 Al
75.00%45.62; B i A 4 A, AN R 4 5 R
WAl 45 FAE B2 FISEER, R R E T 80%,
LA (84240 (1) 93 15 ¥ B B =y 5 15 F1) 90.360  HH UL Uit
B, A PE IO o i 2 i R R 22 R, Hor
gg-6 AP, HE 45 . FNa 45 B
(8424) FISEH NI St o

®3 WRERREXFRE &L HHESIE RN

Table 3 Impact of pathogenic bacteria infection on disease occurrence in different watermelon varieties and resistance

evaluation

S wppy A RIRE s mmm fu
Variety Total Number of Incidence Disease index Superlative  Disease resistance

diseased plants rate/%
FHT 998 Shenkang 998 60 27 45.00 45.2142.02 d 4 1T Moderate resistance
%477 6 5 Liili No. 6 60 31 51.66 45.36+2.29 ¢ 4 1470 Light resistance
2g-6 60 9 15.00 8.51£0.34 f 2 =Pt High resistance
HUF 4 5 Jingcai No. 4 60 49 81.67 83.83x2.43ab 5 J&%J7% Susceptible resistance
FIRAT 4“5 Zhonxinghong No. 4 60 53 88.33 84.14+1.33 b 5 &5 Susceptible resistance
FLE:(8424) Zaojia (8424) 60 54 90.00 90.36+1.06 a 5 J&J3 Susceptible resistance
# 7 T Chongchawang 60 24 40.00 34.94+0.94 ¢ 5 1 Moderate resistance
Uk 8 5 Jingxin No. 8 60 42 70.00 61.66£3.23b 5 21 Light resistance
FAF Meidu 60 50 83.33 81.47+£1.16 b 5 J#9 Susceptible resistance
£/l Liixiaoshuai 60 45 75.00 45.62+1.32d 4 %P Light resistance

T F BT R AN E NG FRERIRAE 0.05 KT 2ERBE .

Note: Different lowercase letters in the same column indicate significant differences at 0.05 level.
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Note: Different lowercase indicate significant difference at 0.05 level among different varieties. The same below.
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Fig. 1 Effects of pathogen inoculation on SOD and POD activities in seedlings of different watermelon varieties with

different resistance
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Fig. 4 Effects of pathogen infection on the O, production rate and hydrogen peroxide content in seedling leaves of

watermelon varieties with different resistance
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