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Effects of different rootstocks grafting on the growth and fruit quality of

small-fruited watermelon in facility

Cheng Shixiao', Wei Zhangjing', Zhang Ruiqing', Zhang Yuexing', Wu Yue’, Zhang Yong', Ma
Jianxiang', Zhang Xian', Li Hao'

(1. College of Horticulture, Northwest A&F University, Yangling 712100, Shaanxi, China; 2. Facility Agriculture Development Center of
Pucheng County, Pucheng 715500, Shaanxi, China)

Abstract: This study aimed to select superior rootstocks for grafting mini-watermelon ( Citrullus lanatus L.) cultivar Sux-
iaobao 2K-1 under protected cultivation. Field experiments were conducted in spring(March - June) and autumn (July -

October) of 2024 in plastic greenhouse at the Watermelon Experiment Station of Northwest A&F University in Pucheng
county, Shaanxi province. A total of 16 treatments were arranged in a randomized complete block design with three repli-
cations, including 12 experimental rootstock-scion combinations, two local conventional rootstocks (CK), non- grafted
seedlings (blank CK), and self-grafted seedlings (grafting CK). Grafting survival rate, plant growth, single fruit mass, and
fruit quality parameters were evaluated. Fruit internal quality was comprehensively assessed using the membership func-
tion method. The results showed that all rootstocks exhibited high grafting compatibility with survival rates above 90%,
and combinations 2K/J2, 2K/J4, and 2K/S7 reached 100%. The single fruit mass of 2K/J2, 2K/S7, and 2K/JF was signifi-
cantly higher than that of non-grafted control in both seasons, with an increase of 32%-36%. The top three combinations
in terms of fruit quality were 2K/T1, 2K/J4, and 2K/J2, all outperforming local conventional rootstocks. In conclusion, J2
(Jingxinzhen No. 2), J4 (Jingxinzhen No. 4), and T1 (wild watermelon TC) are recommended as excellent rootstocks
for grafting Suxiaobao 2K-1 in protected cultivation, supporting local promotion and application.
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Table 1 Number, name, type and source of all materials

ETRc] ey i Sy jZEeriihey R
No. Name Type Grafting combination Source
12 UG 2 5 (I 2K/12 SUEREAR LSO R R IR 2

Jingxinzhen No. 2 Pumpkin Jingyan Yinong (Beijing) Seed Technology Co., Ltd.
4 UG 4 5 CZYIN 2K/J4 SR AR CAEFOFMIE BT IR A

Jingxinzhen No. 4 Pumpkin Jingyan Yinong (Beijing) Seed Technology Co., Ltd.
I5 AL 5 = G2l 2K/I5 FRF AR AR AEFO R R BR A 7]

Jingxinzhen No. 5 Pumpkin Jingyan Yinong (Beijing) Seed Technology Co., Ltd.
J9 UG 9 5 [N 2K/19 H A AL FO RN RHEA PR 2 7

Jingxinzhen No. 9 Pumpkin Jingyan Yinong (Beijing) Seed Technology Co., Ltd.
S7 B 7 (LU 2K/S7 TU BB R A

Strong No. 7 Pumpkin Ningbo Fengdeng Seed Technology Co., Ltd.
S8 B8 (I 2K/S8 TU AR A IR A ]

Strong No. 8 Pumpkin Ningbo Fengdeng Seed Technology Co., Ltd.
S9 B9 (21N 2K/S9 TRAO R B TTE

Strong No. 9 Pumpkin Ningbo Academy of Agricultural Sciences
S12 Bt 125 1L 2K/S12 T AL 2 F e

Strong No. 12 Pumpkin Ningbo Academy of Agricultural Sciences
SZ2 Jidili 21102 R 2K/872 TEIR 8 AR B

Suzhen 21102 Pumpkin Jiangsu Academy of Agricultural Sciences
Y1 BERME—S 2N 2K/Y 1 TF B R R A R AT

Yuyiwenjian No.1 Pumpkin Henan Yuyi Seed Technology Development Co., Ltd.
TC )11 H 4 7 2K/T1 PEALRAMEHR R A2 257 B

TC Wild watermelon College of Horticulture, Northwest A&F University
SZ1 Tt 1 B 2K/871 LI R 2 B

Suzhen No. 1 Bottle gourd Jiangsu Academy of Agricultural Sciences
JF LS (2] 2K/IF B B HE A R AR

Jufeng Pumpkin Changyi Huaxin Seed Co., Ltd.
Q TEAR (21 2K/QJ FRITIERFhFA PR A 7]

Qijian Pumpkin Dongfang Zhengda Seed Co., Ltd.
Kl R/NE 2K-1 [N 2K/2K LA T RBAA B AR A

Suxiaobao 2K-1 Watermelon Anhui Baisinong Agricultural Technology Co., Ltd.
2K R/ 2K-1 [N 2K R AR A R A A

Suxiaobao 2K-1 Watermelon Anhui Baisinong Agricultural Technology Co., Ltd.
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Table 2 Grafting characters of different rootstocks
at the seedling stage

RORGS FRRAIKE  FNCAINLE R EAORLE TR
Rootstock Hypocotyl Hypocotyl Hypocotyl thickness/
No. length/cm thickness/mm  Hypocotyl length

12 6.65+0.27 bc  3.84+0.01 b 0.58+0.03 bede

J4 6.15+0.16 bed 2.924+0.10de  0.47+0.01 ¢

J5 6.72+0.23 bc  3.60+0.06 bc  0.54+0.01 cde

19 7.73+033a  4.67+0.21 a 0.61+0.05 bed

S7 6.14+0.22 bed  3.91+0.15b 0.64+0.05 be

S8 6.56£0.23 bc  3.30£0.05cd  0.51+0.02 de

S9 5.17+0.17¢  3.95+0.09 b 0.76+0.02 a

S12 5.63£0.16 de  3.31£0.06 cd  0.59+0.02 bede

Sz2 8.39+0.01 a 4.5140.40 a 0.54+0.05 cde

Y1 5.97+0.25cd  3.97+0.09 b 0.67+0.02 b

Tl 5.37+0.38 de  2.80+0.12 ¢ 0.53+0.06 cde

SZ1 5.92+0.12 cde 3.20+0.02 cde  0.54+0.01 cde

JF 6.85£0.32b  3.62£0.14bc  0.53+0.02 cde

QJ 8.16+0.29a  3.97+0.07 b 0.49+0.01 ¢

2K 4.07£0.28 f  3.19+0.09 cde  0.79+0.06 a

T RS ANG B 2R A F AR A 0.05 KF B2 R R
#. FH.
Note: Different small letters in the same column indicate signifi-

cant difference among treatments at 0.05 level. The same below.
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Fig. 1 Graft compatibility between different rootstocks and scions

e 48 -



PRV, 55 AN [Tl AT Wit /) SR 78 17 I A AR SR S o D S

X B&HF 5T

®3 AERAAREE N REF THERE KOFNT

Table 3 Effects of grafting with different rootstocks on plant growth of small-fruited watermelon

e ganre  "HAEL xS
54414  Plant height/cm K% Number of leave K% Stem thickness/mm Y2 K%
Grafting  EHij5 19d  EHJE 29d Growth E#ij5 19d EH)E 29d Growth g5 19d EHij529d  Growth rate/
combination After planting  After planting rate/ After planting  After planting ~ rate/ After planting  After planting  (mm-d™)
for 19 days for 29 days (em-d") for 19 days for 29 days (No.-d" for 19 days for 29 days

2K/12 82.50+5.02a 162.22+586a  7.97 12.50+0.50 a  20.56+0.98a  0.81 5.12+0.20a  7.08+0.35a 0.20
2K/J4 81.64+5.64a 155.00+4.04 ab 7.34 12.50£0.35a 20.00+0.48a  0.75 5.44+0.25a  6.70+0.15a 0.13
2K/IS 79.1142.70 a  152.7844.09 ab  7.37 12.60£0.49a 19.83+0.82a  0.72 5.1140.07a  6.72+0.29 a 0.16
2K/J9 72.25+525a 147.39£5.20ab  7.51 11.7840.56a  19.90+1.12a  0.81 5.40+0.30a  6.76+0.40 a 0.14
2K/S7 71.86+1.36 a 148.77+2.89ab  7.69 11.50+0.25a 19.81+0.10a  0.83 5.41+0.18a  7.22+0.38 a 0.18
2K/S8 74.94+592a 150.72+7.61 ab  7.58 11.89+0.53a 19.78+1.04a  0.79 5.12+0.11a  6.55+0.35a 0.14
2K/S9 81.69+4.58a 159.74+4.11a  7.81 12.6740.35a 20.5840.49a  0.79 537+0.23a  7.07+0.50 a 0.17
2K/S12 76.00+3.47a 154.17+43.28 ab  7.82 12.7240.11a  20.6740.25a  0.79 5.52+0.20a  6.84+0.19a 0.13
2K/SZ2 78.61+4.49a 157.17+4.44ab 7.86 12.7240.43a  20.89+0.15a  0.82 5.40+0.05a  6.76+0.29 a 0.14
2K/Y1 80.36+1.02a 157.44+4.05ab 7.71 12.4440.15a 19.89+0.55a  0.74 5.22+0.12a  6.61£0.32a 0.14
2K/T1 75474428 a 146.56+5.47ab 7.11 12.2840.59a 20.67+0.17a  0.84 5.46+0.19a  6.91+0.28 a 0.14
2K/SZ1 68.78+8.30a  135.61£12.00b  6.68 12.50£0.73a 19.61+1.28a  0.71 5.22+031a  6.39+0.21a 0.12
2K/JF 81.83+8.61a 159.22+11.30a 7.74 12.7840.36 a2  20.89+0.82a  0.81 5.44+022a  7.26£0.17a 0.18
2K/QJ 70.64+9.51 a  144.17£10.97 ab 7.35 12.33£1.04a 19.7240.92a  0.74 4.87+0.38a  6.84+0.41 a 0.20
2K/2K 65.44+598 a  134.86+8.16 b 6.94 11.31+£0.78 a  19.28+1.19a 0.80 4.98+0.22 a 6.64+0.34 a 0.17

2K 78.53+2.96 a  149.44+3.97ab  7.09 13.06+0.43a 21.28+0.70a  0.82 548+034a  6.93+£032a 0.15

T4 TEBAAREERNREF A NRE R RIS

Table 4 Effects of different rootstocks grafting on single fruit mass and fruit shape of small-fruited watermelon

B 2 LX) Rsiz Rshist PR 5L FIBARH
Single fruit Longitudinal diameter Transverse diameter Thickness of Index of fruit
Grafting combination mass/kg of fruit/cm of fruit/cm peel/cm shape
2K/12 1.74+0.09 a 18.30+0.49 a 13.12+0.16 abc 0.40+0.05 bed 1.39+0.03 a
2K/J4 1.51+0.04 ab 17.00+0.31 ab 12.82+0.11 abc 0.42+0.02 abc 1.33+0.03 abcd
2K/I5 1.54+0.02 ab 17.25+0.08 ab 12.73+0.09 abc 0.40+0.00 bed 1.36+0.01 abc
2K/19 1.73+0.10 a 17.42+0.25 a 13.35+0.30 ab 0.41+0.04 bed 1.31+0.03 abcde
2K/S7 1.78+0.08 a 17.94+0.40 a 13.41+0.15 ab 0.44+0.01 abc 1.34+0.02 abcd
2K/S8 1.58+0.13 ab 16.78+0.82 ab 12.90+0.14 abc 0.41+0.03 abc 1.30+0.05 bede
2K/S9 1.69+0.05 a 17.38+0.23 ab 13.17+0.19 abc 0.44+0.02 abc 1.32+0.02 abcde
2K/S12 1.56+0.10 ab 17.28+0.41 ab 12.98+0.30 abc 0.42+0.03 abc 1.33+0.00 abcd
2K/S72 1.8240.09 a 17.87+0.53 a 13.57+0.13 a 0.49+0.01 a 1.32+0.04 abcde
2K/Y1 1.51+0.05 ab 17.25+0.39 ab 12.93+0.28 abc 0.39+0.03 bed 1.33+0.01 abed
2K/T1 1.32+0.06 b 15.70+0.29 b 12.40+0.17 ¢ 0.39+0.01 bed 1.27+0.01 cde
2K/SZ1 1.47+0.08 ab 16.25+0.65 b 12.68+0.35 be 0.38+0.02 bed 1.28+0.02 cde
2K/JF 1.81+0.13 a 18.35+0.47 a 13.29+0.22 abe 0.41+0.01 bed 1.38+0.02 ab
2K/QJ 1.70+0.09 a 17.36+0.15 ab 13.20+0.34 abc 0.46+0.02 ab 1.32+0.03 abcde
2K/2K 0.95+0.16 ¢ 14.05+1.15¢ 11.33+0.54 d 0.33+0.02 d 1.24+0.05 ¢
2K 1.33+0.11 b 15.70+0.55 b 12.54+0.47 be 0.36+0.02 cd 1.25+0.01 de

PRI . E R B R R T 1, 2K/SZ2 AR B
J5, 04 0.49 em; B AR 545 B 2K/2K B 2R R B i,
0.33 cm, 5 924 1 2K 2K/12.2K/15.2K/19 . 2K/Y 1
2K/T1.2K/SZ1 1 2K/JF Z R AL 2.
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HH 5 n] 50, 2K/J4 A G ml v v [ ) & &
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Table 5 Effects of grafting with different rootstocks on
soluble solids content of small-fruited watermelon %

A YA [
wpe ot somn e
Grafting — Ggradient
. SRR A ;

combination Center Edge difference
2K/12 12.74+0.30 ab 12.08+0.24 ab 0.66
2K/J4 13.15+0.28 a 12.39+0.10 a 0.76
2K/J5 12.57+0.18 ab 12.12+0.15 ab 0.45
2K/J9 12.27+0.12 be 11.74+0.18 be 0.53
2K/S7 12.43+0.25 abc 11.87+0.19 abc  0.56
2K/S8 12.36+0.33 be 11.94+0.31 ab 0.42
2K/S9 12.02+0.24 be 11.60+0.20 be 0.42
2K/S12 12.06+0.11 be 11.67+0.21 be 0.39
2K/SZ2 12.30+0.05 be 11.82+0.07 abc ~ 0.48
2K/Y1 12.48+0.17 abc 11.90+0.08 abc ~ 0.58
2K/T1 12.37+0.19 be 12.15£0.12 ab 0.22
2K/SZ1 12.25+0.21 be 11.92+0.18 be 0.33
2K/JF 12.53+0.16 abc 11.81+0.07 abc ~ 0.72
2K/QJ 11.76+0.22 ¢ 11.30+0.20 ¢ 0.46
2K/2K 12.38+0.37 be 11.87+0.31 abc ~ 0.51
2K 12.18+0.18 be 12.06+0.14 ab 0.12
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Fig. 2 Effects of different rootstocks grafting on the intrinsic quality of small-fruited watermelon
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Table 6 Comprehensive evaluation of fruit intrinsic quality of small-fruited watermelon grafted on different rootstocks
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2K/12 0.99 0.60 0.99 0.59 0.71 0.72 0.16 4.74 3
2K/14 1.00 0.53 1.00 0.52 1.00 1.00 0.00 5.05 2
2K/J5 0.00 0.20 0.00 0.21 0.58 0.75 0.49 2.24 11
2K/19 0.17 0.13 0.17 0.14 0.37 0.41 0.44 1.83 15
2K/S7 0.15 0.30 0.15 0.31 0.48 0.52 0.30 2.21 13
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