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Effects of different rootstocks on the growth and resistance to Fusarium

wilt of small fruit watermelon
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Zhibang', ZHANG Lin', ZHAO Xiaolong'

(1. Kaifeng Academy of Agriculture and Forestry, Kaifeng 475004, Henan, China; 2. Engineering Technology Research Center of New
Germplasm Creation and Utilization of High Quality Stress-resistant Watermelon in Henan Province, Kaifeng 475004, Henan, China)
Abstract: In order to explore the effects of different rootstocks on the growth, resistance to Fusarium wilt and physiologi-
cal indexes of small fruit watermelons after grafting, this study used small fruit watermelon Jucheng Huiling as the scion,
and self-rooted grafted seedlings as the control. Five pumpkin rootstocks and four gourd rootstocks were selected as exper-
imental subjectss. The results showed that the highest graft survival rate was observed in the grafted seedlings of Jingxin
Zhen No. 4(98.3%). The best performance in promoting scion growth and increasing yield was observed in the grafted
seedlings of Yongzhen No. 5, which resulted in a 35.9% yield increase compared to the control. In terms of quality, the
highest soluble solid content in the center was found in the grafted seedlings of Jingxinzhen No. 4, reaching 13.2%. After
inoculation with watermelon Fusarium wilt, the grafted seedlings of Yongzhen No. 5 showed the strongest resistance,
with a disease incidence of 21.25%, a disease index of 6.67, and a disease prevention effect of 91.47%, reaching a high
resistance level. The POD activity in the leaves of the grafted seedlings of Yongzhen No. 5 was significantly higher than
that the control, while the MDA content was significantly lower than the control. In conclusion, the pumpkin rootstock
Jingxinzhen No. 4 and gourd rootstock Yongzhen No. 5 showed the best results and are suitable for promotion and applica-
tion in production.
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Table 1 List of test materials

% St LYY KU

Cultivar Source

Number  Type

SRR AL FOFMERHA TR A F

Jingyan Yinong(Beijing) Seed Industry Technology Co., Ltd.
WA AEROFIERHCA IR AR

Jingyan Yinong(Beijing) Seed Industry Technology Co., Ltd.
TR R AR R A R A

Henan Yuyi Seed Industry Technology Development Co., Ltd.
A B R AL B A R 2

Hefei Fengle Seed Industry Co., Ltd.

TR LR R A R AT

Henan Yuyi Seed Industry Technology Development Co., Ltd.
TR AR TR

Ningbo Academy of Agricultural Sciences

J S ARG 2 5
Pumpkin Jingxinzhen No. 2
2 R RN 45
Pumpkin Jingxinzhen No. 4
13 R BERE 15
Pumpkin Yuyi Wenjian No. 1
14 R FoREH
Pumpkin Fengle Jinjia
15 2] i Voo
Pumpkin Jingpin V90
J6 B Fififi 5 %5
Gourd Yongzhen No. 5
17 EH TRRl 15
Gourd Suzhen No. 1
18 B RS F)
Gourd Jingxin Zhenguan F,
J9 HIF HFF
Gourd Chaofeng F,

LA AR 7 B Bt 7 BT

Institute of Vegetable Crops, Jiangsu Academy of Agricultural Sciences
FOT R A B O Pl B B2 7

Jingyan Yinong(Beijing) Seed Industry Technology Co., Ltd.

FR LA LA A e A8 H R B TT T

Zhengzhou Fruit Research Institute, CAAS

.69.



X ISR 5T

hOE R

38 %

T3 V5K FH T 2, B AN Rl S R Gz 120 £k, BLE
MG H XTI . MG A B AR L 2] 3 1 1
O S HE T I T R ARRL 2B T e e M A ik
ATHE N 35 emx 1 m, BNk A AL PR 52 #H 20 £k, K H
BENLIX H BT, 3 IRER, /DX TN 7m’. 5% H
) 40— 7K AR 3L, SR P ) PR, U 7, T A6 1
N THEBV R, BB 1 L, (T b, R0 )
SR

122 ## 1445, ERAEKEE KA —
IR LT 60 MREAT RN . MG E B R EE
FRE R E IR A 8 emx8 em, SR R HE T 1%
HEAT $E P, B B0 PG TR 2500 R B UK B 1 x
10" CFU-mL", B bR R0 10 mL 3, B Fl 5 B T
28 °C I N A6 46 9 JHEAT B 9%, 1 ot BBk %
8000 Ix , FHXTIEE 80%!", LA FI MR W4 i /E Ju Xt B
1.3 IEME

13.1 A KAWARNE GG 14 d A7 TR
O R, U5 1 2R/ %= I 15 1075 ok B/ 0 2 S vk
0 s AR R RN & VG R ZER, B A6 RO & B s
JEE 5 WU b ORI T S o B O B P AR A
FIR 58 EE , o 1 i Bl=C A 2R e A s ) < ik
Ji B, AR =t 355 /b5 s AR IO
G A RSP )N &, T E AT A 667 m'
FE g s RO & R st AR F AR 9 o R 44
0, RICARE=R P/ RSkt ﬁﬁ?ﬁ?ﬁ%ﬁiﬂua
TR IR R s TR 64050 Sl = e I A
RIS )

132 miFdEsst M 18d F&iF KW, Xt
RIFHR ™ R BE AT 20 9, W1 DL B A it S
RIS [ S5 02 T SRR AR R A R R %=
R R B 2 Bk B 100 5 57 995 R0 R /%= E MR 1 4%
0 17 8 Bk AU e I FR E0O /B R I
15 48 B0 1003 955 1% 5 (DD =(T -9 2 bk Hos s
I3 5 I I o < F R EO <1005 2% £ UK
IV, G TR BOFAN Bt 7K ST - DI=0~10.0
N & Hi (HR) , DI=10.1~20.0 J9 1 9% (R , DI=20.1~
50.0 i (MR) , DI=50.1~80.0 & (MS) , DI=
80.1~100.0 /B (S)

1.3.3 A anle M EREE 18 d,
IO pl 5 3 9t i B8 oK e o i e i
J& BRI R, FREL 0.2 g BF S FH TR EUA R I K
T80 CCUKFRLRATF o« K AL B A B V2" 52 A [ fili
ARG R o A AP (POD) i 4 5 SR F AR
[ b 22 Ry 5 T — 1 (MDA &5 &, S Rh I 42 1

- 70 -

HEWE 3 Ko
14 HUELIE

i Microsoft Excel # {1 3E AT £ 45 8 2 ; F1| F
SPSS 26.0 At AT HE 74 s R A Origin 2022 %
P EFE ;s R F Duncan’s # 8 ) 2= & 567k k47 2 &
A AT

2 SR

2.1 AERGAR A IR K A2
211 AR AR AR B RA G NI 3 R F 8
Rvl I RO A R R R A AR AR 2 [R]
WA AN ) o 55 S AR e bR . R 2 W]
K1 I A Bl ARG B 3 T 90%, 02,0406
T BT R 0 2 v T . B TR AR TP A A
TR R R A 12,0 98.3%, 1 R4 ARG R B A1
N 92.3% 5 T JIVA A 1R ~F 389 46 B TS R A 95.0%
AP Tl A PR I G 2R e R 2 J65 08 96.5% 5 19
(1 6522 BTG 2R A 5 O 90.2% 5 1 75 fili AC I~ 357 ek 4
BTG F N 93.2% . MRGE R 70 M 5 B Rt AR T
PR A o
F2 TRAAREENREAENRER
Table 2 The survival rate of small fruit watermelon
grafted with different rootstocks

5 e aES G A
Number Survival rate/% || Number Survival rate/%
J1 92.3 de J6 96.5b

12 983a 17 942¢

13 94.5¢ J8 91.8 ef

J4 96.1b 19 90.2 f

J5 93.7cd CK 93.4cd

A AR 5 ARG FRERIRTE 0.05 KPP EREE. F
Ao
Note: Different lowercase letters after the same column of data in-

dicate significant difference at 0.05 level. The same below.
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Table 3 Effects of grafting with different rootstocks on
the growth of small fruit watermelon

i el e Eiil et L %?ﬁf‘éiﬁz
Number Plant height/cm S.tem RO_O t shoot Seedllng
diameter/mm  ratio index

J1 95¢ 4.le 0.18d 0.009 de
12 10.8b 45¢ 0.23b 0.012b
13 9.7d 39f 020 ¢ 0.011 be
J4 79¢ 32h 0.12 f 0.004 £
J5 10.5¢ 43d 023 b 0.012b
Jo 11.2a 48a 025a 0.014a
17 9.8d 43d 0.16 ¢ 0.008 e
J8 10.6 ¢ 460 02lc 0.011 be
19 94c¢ 39f 0.17 de 0.010 cd
CK 8.1f 34¢g 0.13 f 0.004 £
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Table 4 Effects of grafting with different rootstocks on yield and quality of small fruit watermelon

S SRR wCRAl L T4
BT ];%ruﬂi\;(]}f)\:;itudinal iuyii%:;:sverse %ﬂﬁ%%& %QEE %i’)jﬁﬁ[[&.fﬁ‘ii %:%F% ]E/Eoif( ' SOSD?Z rSO1i.dﬁc/(:l?tent/%
Number diameter/ diameter/ frult shape P(’irlcarp Single fruit Yield L. than CK+/ iy kit
index thickness/cm  mass/kg (kg-667 m*) N
cm cm Yo Center Edge
11 195¢g 16.0 be 12b 0.5b l.6e 33305¢ 26.4 13.0b 10.8 ¢
2 212¢ 16.3 ab 13a 05b 19b 352020 33.6 132a 112a
13 21.6b 16.8 a 13a 0.5b 19b 3515.7¢ 33.4 12.8 ¢ 10.6d
J4 202 f 15.8 be 13a 0.6a 1.5f 2775.61 5.3 12.6d 10.0 f
J5 20.8 de 16.1b 13a 0.5b 1.7d 31457¢ 19.4 13.0b 10.8 ¢
J6 21.8a 16.8 a 1.3a 0.5b 20a 3580.1a 359 13.0b 112a
17 209d 16.2 ab 13a 0.6a 1.8¢ 3342.8d 26.9 13.0b 10.8 ¢
18 20.7e 16.1b 13a 0.6a 1.7d 31653 f 20.1 12.6d 102¢
19 20.1f 16.1b 1.2b 0.5b 15f 2786.6h 5.8 13.0b 11.0b
CK 192h 154c¢ 1.2b 0.5b l4g 2634.8j 128 ¢ 10.5d

FEE I 1R A TURR B 8 K, O 2.0 kg, Bl BRI 2 18
0.6 kgo TE=HJ7TH , 55X BAH LG, BT Al A RH)
X PR B B A R AR, 5 B Bk 2
3 2 S KA, o R A e R PR J6, AT
A EILF 3 580.1 kg - 667 m 2, B HE 1 7
35.9% , Fo Ik EE RS R J2, LooxE B B8
33.6%. {ER]VEIE I TR & & 07 1, B J2 AE b
A I 7 TG SR S A o] A PR [ TR ) B i e, 0k E
13.2%, I nl PR & & 11.2%, 1E BT A 15 4%
B R AR LT
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Table 5 Resistance of Fusarium wilt of grafting seedlings
with different rootstocks

- R = Jod 5 i A Uitk RERIES

G

Incidence Disease Resistance Control
Number R

rate/% index level effect/%
J1 30.12 ¢ 22.10¢ MR 71.74 h
2 2453 ¢ 13.21h R 83.11¢
J3 26.67 f 19.58 f R 74.96 ¢
J4 28.71 ¢ 21.04 ¢ MR 73.09 £
J5 32.13b 22.84b MR 70.79 i
J6 21.251 6.67] HR 9147 a
J7 23.33h 12.67 i R 83.80 b
J8 29.45d 21.38d MR 72.66 g
J9 26.67 1933 ¢ R 75.28 d
CK 86.23 a 78.20 a MS
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Fig. 1 POD activity in leaves of grafting watermelon
seedlings with different stocks after being inoculated with

E oxysporum {. sp. niveum
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Fig. 2 MDA content in leaves of grafting seedlings with
different rootstocks after being inoculated with F.

oxysporum f. sp. niveum
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