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Breeding of a new watermelon rootstock cultivar Strong No. 9

WANG Yinger, GU Binquan, YAN Leiyan, XING Nailin, WANG Yuhong

(Ningbo Academy of Agricultural Sciences/Ningbo Key Laboratory of Characteristic Horticultural Crops in Quality Adjustment and
Resistance Breeding, Ningbo 315040, Zhejiang, China)

Abstract: Strong No. 9 is a specialized rootstock for watermelon grafting, developed by crossing the inbred line
XTZ-22-18-5-3-5-7-4 (Cucurbita maxima D.) as the female parent and JGZ15-20-3-1-2-1 (Cucurbita moschata D.) as
the male parent. This cultivar exhibits robust growth and a well-developed root system. Its stem is pentagonal and green,
with abortive anthers. Fruit setting occurs on both main and lateral vines, with the first female flower appearing at nodes
14-18 on the main vine. The fruit is elliptical with ridges, dark green in color, and has an average fruit mass of approxi-
mately 2.5 kg. The seed coat is white, and the thousand-seed mass is about 210 g. Under spring greenhouse cultivation in
Zhejiang, the total growth period is around 110 days, with a fruit development period of about 45 days. Strong No. 9 fea-
tures a thick hypocotyl, high grafting survival rate, and excellent graft compatibility. Grafted watermelon plants produce
fruits with uniform round shape, high sugar content, crisp flesh, and high yield. The yield is 3093 kg per 667 m?, which is
14.3% higher than that of self-rooted seedlings. This rootstock confers high resistance to Fusarium wilt and is well-suited
for grafted watermelon production in greenhouse cultivation in Zhejiang.
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Table 1 The results of rootstock grafting test in autumn 2018

U H RIS

EN i Y

wCRTVEPE A

PN ¥ KT ) =)
AL Grafting EEKE B Fruit 5 Soluble solids content/% gk
Rootstock . Main vine Single fruit .

L survival rate/ shape Peel thickness/ r.p, i Texture
combination o length/cm mass/kg . H
Yo index cm Central Edge

[ERIRT] 168.9 45 1.01 1.25 1.5 7.6 fffi Crisp
Self-rooted seedling(CK1)
AREEH 93.2 192.1 5.0 1.01 1.36 113 74 ¥ Firm
Quannengtiejia(CK2)
7081 93.5 192.6 4.7 0.98 1.14 12.0 8.0 FHATE Slightly firm
7086 92.4 185.4 5.1 1.02 1.17 12.1 8.1 Jifé Crisp
7381 94.2 187.4 4.8 1.01 1.06 12.3 8.1 Jii& Crisp

VE: 7081 AL O SHIHIE ST . K2 H.

Note: 7081 is the field number of Strong No. 9. The same as table 2.
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Table 2 The results of rootstock grafting test in spring 2019
CEPIDACES N v - " S wCTiE R
BokdLs BUGEE  pwy wume e TR wOTIREERD ;
Grafting . . . . Peel Soluble solids content/% 1 /%
Rootstock . Main vine Single fruit Fruit .
L. survival rate/ . thickness/ Texture
combinations o length/cm mass/kg shape index om a0y Central 178 Edge
0
AR 178.2 55 1.03 1.25 12.1 7.7 fffi Crisp
Own-rooted seedling(CK 1)
ARk H 92.2 205.8 5.8 1.05 1.32 12.1 7.6 Jifé Crisp
Quannengtiejia(CK2)
7081 94.1 206.9 5.8 1.04 1.36 12.1 7.5 Jii& Crisp
7086 91.6 205.1 5.7 1.06 1.38 11.8 7.4 Jiii Crisp
7381 93.6 198.5 5.4 1.04 1.33 11.7 7.4 JIfg Crisp
3.2 mipEiELE HSI8UL AL G M E R RAFD ;3 /R
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Table 3 Rresults of grafting different scions on Strong No. 9
W% i s, R wCAlEIEE )
ST ops TIAE R 2 lube solds.
. WER ME R RRE o FEEE Soluble solids
- . Grafting Flesh  Fruit  Single fruit o Peel content/%

Rootstock combination . longitudinal tramsverse .

survival color  shape mass/kg . . thickness/  rtf.0» 3

diameter/cm diameter/cm

rate/% cm Center Edge
RIRE 9 5 93.3 iy B 6.59 22.1 226 1.0 12.3 72
Tiwei/Strong No. 9 Pink Round
PR AR t HE  6.28 21.6 22.0 0.8 12.1 7.2
Tiwei self-rooted seedling(CK) Pink Round
W 5 /8 9 5 92.6 2 B 7.51 245 234 1.1 12.1 7.8
Zhemi No. 5/Strong No. 9 Red Round
WiE 5 5 HARE AN T  7.10 24.0 22.8 1.0 122 7.9
Zhemi No. 5 self-rooted seedling(CK) Red Round
PR 518/ 9 5 92.8 AN % 6.46 245 23.0 1.1 13.7 9.0
Sumi 518/Strong No. 9 Red Round
JRE 518 FARH AN B 6.20 23.8 22.8 0.9 13.5 8.9
Sumi 518 self-rooted seedling(CK) Red Round
K/t 9 5 91.5 3 EETE 2.11 20.1 13.5 0.5 122 8.3
Tianluxiaohuang/Strong No. 9 Yellow Oval
Kiga/ e H AR Y HETE 2.00 20.0 13.3 0.5 12.3 8.4
Tianluxiaohuang self-rooted seedling(CK) Yellow Oval
W KO/ 9 5 92.0 AN R 1.91 16.8 143 0.6 12.1 8.4
JingmeilK01/Strong No. 9 Red Oval
W IKOL FART a MRS 1.79 16.4 14.0 0.6 12.2 8.5
JingmeilKO1 self-rooted seedling(CK) Red Oval
Elr a9 5 924 4 HEIE 1.79 20.6 12.4 0.7 11.9 7.7
Nabite/Strong No. 9 Red Oval
SHRF AR AN WETE 1.66 20.2 12.3 0.6 11.8 7.6
Nabite self-rooted seedling (CK) Red Oval
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Table 4 The yield results of Strong No. 9 grafted with Zaojia in regional trials

R A WG Tl FrE [t CK1+ tk CK2+
Year Site Rootstock combination/Cultivar Yield/(kg-667 m*)  More than CK1+/% More than CK2+/%
2021 T HA/BE 9 5 Zaojia/Strong No. 9 3104.9+110.3 aA +1.2 15.5
Ningbo R/ 4 gk F Zaojia/Quannengtiejia(CK 1) 3067.9420.1 aA
FAEAM Y Zaojia self-rooted seedling(CK2) 2 689.2+390.8 aA
B FA/EE 9 5 Zaojia/Strong No. 9 3 174.9+107.9 aA +1.4 14.5

Hangzhou  Rift/4-E4k 1 Zaojia/Quannengticjia(CK1)
FAEAME Zaojia self-rooted seedling(CK2)

“M FLAE/BH: 9 5 Zaojia/Strong No. 9

Taizhou FAE/ 4 REEH Zaojia/Quannengtiejia(CK 1)
FAEHR T Zaojia self-rooted seedling(CK2)

Fr% FAFE/0H: 9 5 Zaojia/Strong No. 9

Jiaxing FAE/ 4688 Zaojia/Quannengtiejia(CK 1)
HLAE AR Zaojia self-rooted seedling(CK2)

gl FAE/0H: 9 %5 Zaojia/Strong No. 9

Quzhou FLAE/ 4688 Zaojia/Quannengtiejia(CK 1)
FAEF MR Zaojia self-rooted seedling(CK2)

g2 FAE/ECH: 9 5 Zaojia/Strong No. 9

Average FAE/ A R8EF Zaojia/Quannengtiejia(CK 1)
FLAEHMR Y Zaojia self-rooted seedling(CK2)

2022 T B/ 9 %5 Zaojia/Strong No. 9
Ningbo FAE/ AR Zaojia/Quannengtiejia(CK1)
FAEH MR Zaojia self-rooted seedling(CK2)
B B/ 9 5 Zaojia/Strong No. 9

Hangzhou  Rift/ 464k Zaojia/Quannengtiejia(CK 1)
FAEH MR Zaojia self-rooted seedling(CK2)

ai A/ 9 5 Zaojia/Strong No. 9

Taizhou B/ AR Zaojia/Quannengtiejia(CK 1)
B HMR T Zaojia self-rooted seedling(CK2)

N B/ 9 5 Zaojia/Strong No. 9

Jiaxing B/ A8 F Zaojia/Quannengtiejia(CK 1)
FAEHMR T Zaojia self-rooted seedling(CK2)

M FAE/B0M: 9 % Zaojia/Strong No. 9

Quzhou FAE/ A RE L F Zaojia/Quannengtiejia(CK 1)
FLAE AR Zaojia self-rooted seedling(CK2)

3130.9+142.5 abA
2 772.8£261.2 bA

3 115.0£32.1 aA -0.8 14.9
3 141.8451.8 aA

2709.8+212.3 bB

3032.9+75.1 aA +1.2 7.1

2997.9+113.2 aA

2 833.1+164.3 aA

3115.4494.5 aA 2.1 14.1
3052.4+77.1 abA

2 730.8+278.0 bA

3 108.6+50.6 aA +1.0 132
3078.2+59.2 aA

2 747.1£57.2 bB

3 060.9+£50.5 aA 2.3 8.5
3990.9£165.1 aA

2 820.6+180.9 aA

3108.4+15.8 aA +0.8 30.2
3081.9+£88.4 aA

2 387.8+487.6 bA

3083.9£151.5 aA +2.0 9.4
3024.0£100.2 aA

2 817.9+186.9 aA

3071.4+146.4 aA +1.7 13.1
3020.9£100.0 aA

2 715.24275.7 aA

3064.4+73.6 aA -0.8 18.7
3088.9£94.6 aA

2 582.2+266.6 bA

F FLAE/H 9 5 Zaojia/Strong No. 9 3077.8+19.2 aA +1.2 15.5
Average LR/ 4 R W Zaojia/Quannengtiejia(CK1) 3041.3+42.3 aA
HAEH IR Zaojia self-rooted seedling(CK2) 2 664.7+182.9 bB
2aF FAE/BME 9 5 Zaojia/Strong No. 9 3093.2+39.6 aA +1.1 14.3
2-year average R/ 4 ek W Zaojia/Quannengtiejia(CK 1) 3059.8+52.3 aA

FLAEHMR Y Zaojia self-rooted seedling(CK2)

2705.9£134.9 bB

T AP RIS RN - RERIRAE 0.05 /KF 25 B3, A FRE 7 RERIRTE 0.01 KPR IREE

Note: Different small letters in the same column indicate significant difference between different combinations of the same site at 0.05 level,

while different uppercase letters indicate extremely significant difference at 0.01 level.
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Table 5 The quality test results of Strong No. 9

B A w(?](ﬁ‘) W(‘*‘/Dﬂ‘fﬁﬁﬁ?%) W(ﬁiEI)DTi) w(?ﬁ:ft%tf (o)) wCHEF4E)

Rootstock combinations/Cultivar Moisture Center soluble solids Protein Vitamin C Coarse fiber
content/% content/% content/% content/(mg-kg')  content/%

HA4/ UM 9 %5 Zaojia/Strong No. 9 91.2 11.0 0.84 67.9 0.042

/4 BB H Zaojia/Quannengtiejia(CK1)  90.6 11.2 0.84 70.4 0.045

FLE HMR T Zaojia self-rooted seedling(CK2) 93.7 10.6 0.80 69.3 0.040

FER A B g, K R RS .
35 mRMEE
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A PAIE 5T BT 6 RO 9 5 HEAT T U I 2R P 4
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Table 6 The disease identification results for wilt of
Strong No. 9

WEFR A ol it e H Btk
Rootstock combination/Cultivar Disease index ~ Resistance
A/ 95 5.39 4t HR
Zaojia/Strong No.9

AR/ ARk B 4.80 Pt HR
Zaojia/Quannengtiejia(CK 1)

RAeBERE 52.68 & MS

Zaojia self-rooted seedling(CK2)
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