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Effects of grafting with different rootstocks on the growth of thick-

skinned melon Zaomi No. 1

MA Hefang', YANG Tian', WANG Xiang', CHENG Jixian', MA Mengxuan', LIU Juan’, MA Jianxiang'
(1. College of Horticulture, Northwest A&F University, Yangling 712100, Shaanxi, China, 2. Pucheng Facility Agriculture Development
Center; Pucheng 715500, Shaanxi, China)

Abstract: To screen for excellent rootstocks suitable for large-scale production, this study used the thick-skinned melon
Zaomi No. 1 as the scion, selected different white-seeded pumpkin varieties as rootstocks, and used self-rooted seedlings
as the control. The effects of different rootstocks on grafting survival rate, plant growth and development, fruit quality,
and disease resistance were systematically analyzed. The results showed that most rootstocks (Jinjiazhen, Yongshi, Heiba
No. 1, Huangjindadang) significantly increased the grafting survival rate (reaching over 90%) and promoted the growth
of plant height, stem diameter, leaf area, and relative chlorophyll content. After grafting, the single fruit mass increased
significantly with a maximum increase of 34.05% compared with the control. The content of soluble solids, reducing sug-
ar, and total sugar maximum increased by 20.16%, 30.54%, and 39.92%, respectively, while the content of vitamin C and
soluble protein decreased slightly. Disease resistance analysis showed that the rootstocks Yongshi and Heiba No. 1 re-
duced the incidence rate of Fusarium wilt to 10%-13%, whereas the rootstock 12M performed the worst, with an inci-
dence rate as high as 98%. Comprehensive principal component analysis and membership function analysis indicated that
Jinjiazhen(T1), Yongshi(T2), and Heiba No. 1(T6)exhibited excellent overall performance and are suitable for promo-
tion and application in the production of Zaomi No. 1.
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Table 1 Experimental treatment and rootstock sources

A3 Tili A it Ao Tt AR fiti Ak
Treatment Rootstock variety Rootstock type Rootstock source
CK H AR T

Self-rooted seedling
Tl S [SEER))IN T8 B AR A PR A

Jinjiazhen White-seeded pumpkin Qingdao Yucheng Rootstock Seed Industry Co., Ltd.
T2 Bt [SEER2))IN W T ANV TF R A R A

Yongshi White-seeded pumpkin Yangling Qianpu Agricultural Development Co., Ltd.
T3 B} SEEREZ))IN 8B AR A R A

Jinzhen White-seeded pumpkin Qingdao Yucheng Rootstock Seed Industry Co., Ltd.
T4 Xhili—5 SEEREE)IN PEPR XA B A R A

Shengzhen No. 1 ‘White-seeded pumpkin Shenyang Sandia Agricultural Hi-Tech Co., Ltd.
TS 12M T T AR 2 B 225 B P T S 4

White-seeded pumpkin Melon Research Group, College of Horticulture, Northwest A&F University

T6 =E SEEREDIN 5 H AR A TR A H

Heiba No. 1 White-seeded pumpkin Qingdao Yucheng Rootstock Seed Industry Co., Ltd.
T7 TR SEEREDIN W T ANV TF R A R A H

Huangjindadang White-seeded pumpkin Yangling Qianpu Agricultural Development Co., Ltd.
T8 kA 2 5 [SEER2))IN FRF AR AR AL RO MR BR A 7]

Jingxinzhen No. 2 White-seeded pumpkin Beijing Jingyan Yinong Seed Technology Co., Ltd.
1.2 5% 10 d FteE@EaE I, Gt Ol R, L R

IR T 2024 FAEBR P B4 S50 BE 1
HEAT , % s DRl KA 4 2 AR Rl . 52 9 A
AEFR (5 CKO, BEANALTE 3 YR E A, BENLIX ZHHE5
RN EM 20 PR, PRER 0.5 m, P &R Rs,
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K 1 JE AT WG SR A S R R R e X SR A
G « G RN R B T 2% A,
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CKPATICIT2 RT3 T4

Plant height/cm

NE
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SRR
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Table 2 Effects of different rootstocks on grafting
survival rate of melon

[oEE I RTIE [oE2 30 RIS

Grafted survival ~Graft survival rate/%

EL [oEE 37V

Treatment Grafting number

T1 100 94 94

T2 100 92 92

T3 100 90 90

T4 100 83 83

TS5 100 80 80

T6 100 92 92

T7 100 92 92

T8 100 90 90

22 RERAGEN SR H TR E— S & KiEiT
e

EH P 1 AT%N, T8 Mt (BFy IA 185.59 cm)
RS EET CK: TS A KR, &M NI T
CK. T2 5 T3 M R (&R T2 75 16.01 mm) ; TS
5 T6 i & 2k B BK T CK. M AR L T7 (ff
S TR D T3 ORI 50K, BRiH =1 T4
Ak, FoAth b HE T AR Y T CK. RS R AR & &
DL T2 7E R S e i &y, B3 | T CKG TS 78
20, CICKEZATI T2 (AT3 T4
I 5 EETeEEIT7EEITS
16 ab aa%aaaaaa
14 b RN E
12

10
8

#H Stem thickness/mm

g
=
SIS N

P M
ALFRIN A Treatment period

CKPAT1 I T2 &IT3 E2IT4
£l T8 pcadbe abab
C% abCC, abc

60+

aba gabyp2a b
5012560 crfl T

Chlorophyll relative content/SPAD
N
(=)

E M

QPRI HH Treatment period

AN FNG FRACER R —RHPA R AR BEZE 0.05 /K-F2E R 3. TR
Note: Different lowercase letters indicate significant difference between different treatments in the same period at 0.05 level. The same below.
1 FREIFAARISERE KRR
Fig. 1 Effects of different rootstocks on growth of plant
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BN 7.42% ; T1 #5424 17.85 cm, % CK & 2 10
28.42%. T1 HA 5T &, ik 1.81 kg, B CK 2 3
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Table 3 Effects of different rootstocks on single fruit mass

of melon

Iz e R
b - . .

Longitudinal Transverse Single fruit
Treatment . .

diameter/cm diameter/cm mass/kg
CK 13.48+0.21 be 13.90+0.27 b 1.35+0.05 ¢
T1 14.2340.14 ab 17.85+3.02 a 1.81+0.11 a
T2 14.24+40.17 ab 14.60+0.21 b 1.68+0.05 ab
T3 13.73+0.16 abc 14.21+0.26 b 1.49+0.05 be
T4 14.3340.15 ab 14.40+0.17 b 1.62+0.03 ab
TS 13.33+0.20 ¢ 13.91+0.21 b 1.38+0.06 ¢
T6 14.48+0.23 a 14.61+0.16 b 1.63+0.06 ab
T7 13.90+0.22 abc 14.23+0.24 b 1.58+0.05 b
T8 13.83+0.25 abc 14.73+0.25 b 1.62+0.07 ab

T RIS S ARG FREORTE 0.05 KT 2R EE. TR

16.73%, 5 CK *a I % ﬁ 1= %’g . R J%T\*E/E\% *H 4 g Note: Different lowercase letters in the same column indicate sig-
nificant difference at 0.05 level. The same below.
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Fig. 2 Effects of different rootstocks on fruit quality of melon
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20.96%, T8 il T3 Kb | 4377 & 2 F+ &1 1 13.83%.
10.80%;T1 f1 T2 4 ¥ 5 CK #HLL Z R AR # . T7
AR FRE TR SE A S S &S CK ML B E TS
7 39.92%,T8.T4.T2.T5.T3 4 5 CK b5y
B2 TR T 14.25% 4 12.48%  11.45% 1 10.59% -
9.90%; 1f T1 F1 T6 Ab ¥ 5 CK #HEL Z R A3 .
AR A S EM AR A TR, Te 4B T
ok 8 P2 B K5 T8 27.33%, 2 AR T CK, T HL A b
5 CK ML ZRANEE . B T5 AFE4h, HoAl % 4b
A E Y& R CK YA prdd in, Heb T3,
T7.T4 Ab3 2 14 I )i B2 55 K, KA 20.16%
17.11% + 15.06% ; T5 4 # b CK & # F & T
15.22%.
25 FAREIMAKENERHNEZ—SHEEN
20

BHER 4 ], G0 J A5 Ak B Ak 35 S e il 2%
5, TS AL BRI ZE Rk 98% , X Aili 595 i 1k i 2
T2 AbFR I B 5, R AN 10%, T6 4 13%, B
BT CK(Q27%), Hoiks& T3.T4.T7 A B, K %
3N 17%18% 18% ; T1 A1 T8 Ab 3 () #8 A& A 9
RN 20%.

R4 TREBSAKEHTERESIT

Table 4 Grafting rate comparison of melon

ey SE R FREL BIRR

Treatment Numper of Number of Incidence
planting-stock disease plant rate/%

CK 60 16 27

T1 60 12 20

T2 60 6 10

T3 60 10 17

T4 60 11 18

T5 60 59 08

T6 60 3 13

T7 60 11 18

T8 60 12 20

2.6 AREIMARKZENERHNEE—SEMAIL

AT

8 Al AW P AL X J B A B 5 (M 5%
FI 26 AR AR bR 7 BRI BT O 1 A T T
AT ASFIREEE BURE I B AR bR JE IR AE A S
KRR ARRIVE M o 8 SRR & B LR A O i
TR SR R SR AR B RSB SRV R TR AR
S R BT B AT 5 B BB, 1 SRR K U 2% il
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RFIERAC . E oy 2 I8 I 4 A TR, Rt
TTHRE N 89.28% (£ 5) . L& DEFEF N:TI
(0.78) > T2 (0.67) > T6 (0.63) > T4 (0.62) > T7
(0.55) > T3(0.52) > T8(0.43) > CK (0.37) > T5
(0.13). &HAEI(TD . FH (T2 BH 5 (T6) 4
BRI GE 6 X JE RN — 5 A KDL&
7R DR DA R B AR B S A, W DA s AR
J5 Rz IR B — S 255 ot
x5 TRMARGEEHTERREN
R ARE R 53 S
Table 5 Principal component analysis of single fruit mass

and quality indicators of grafted melon
of different rootstocks

E=21 F 843 Principal component
Indicator X1 X2 X3 X4
1% Longitudinal diameter -1.672  0.611 1.260 -0.168
4% Transverse diameter 0.788  2.056 —0.578 —-0.274
I AEHL Fruit shape index 0.194  0.689 0.655 0.693
B  Single fruit mass -0.313 -0.028 0.382 0.784

#EEE C & & Vitamin C content 1.061 -0.934 0.154 —0.118
I 5B Reducing sugar content —1.438  -0.801 —0.980 —1.077

EINCICHSY /ey 1.084 -0.559 0.898 —1.700
Total soluble sugar content

EEEA S E 0.282 -1.047 0.130 1.640
Soluble protein content

AT VERETEA S & 0.015 0.013 -1.922 0.220
Soluble solids content

k= Contribution rate/% 39.06 23.45 1495 11.83
Rt vk 39.06  62.50 77.45 89.28
Cumulative contribution rate/%

HLE Weight/% 4475 2626 1674 13.25

x6 ERNEIMEER[/N
Table 6 Principal component score and composite score

Zia DIE SZaE
Comprehensive Comprehensive

Ak u N
Treatment (X1) (X2) (X3) (X4)

D value rank
CK 0.00 0.53 1.00 046 0.37 8
T1 0.89 1.00 042 043 0.78 1
T2 0.68 0.56 0.81 0.72 0.67 2
T3 049 033 0.72 074 0.52 6
T4 099 0.04 0.65 047 0.62 4
T5 0.09 0.08 030 0.19 0.13 9
T6 1.00 0.16 0.89 0.00 0.63 3
T7 0.71 0.00 0.64 1.00 0.55 5
T8 0.61 034 0.00 057 043 7
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