2025,38(12):88-94 FE K K K BE = T

DOI: 10.16861/j.cnki.zgge.2024.0705

A ElRE AR A RNE K EMR LM FRBIFNE

B FLAlzELE FL,5 BELEIANE,@HEmAN'
(1 EEERHREOVEE R T NEHEEE/R 015000; 2. 4mR b EEZEHESRE I 430070)

o OEE R O O VR DX IR S R R A B R IR A, BA 1 AR AR & (B1I~B1D) J 2 AN
M A A (CK L CR2) R B ATL , DL 32 4% 76 IS A G R VDT 1 5 VB, B S0 AN IR B VR A S5 et o8 IR A
T R 3 5 R 28 P AR SR AT SRS SR = B R ), R FH 2 By o it BB FR bR AT 2560 A -
RFE,B1.B5.B8 Ml B10 S E 0 | 5 AA RS IR B2.B3.B4.BS 1 B8 44 /KA J7 58 T X & ; A
B2.B5.B8.B10 fll B4 ANl AR TN 285 0 T R iR B B #b, HARAIAGHA 2 B3 SUB T VR TE , [ B4
HTR AT R [ TR & 2 2 AT i BE AL R il AR S IR e B2 22 5o i 3 o 70 i e 4 et 2
P33 A U2 9 /R b X060 7 I Ak D 00 0 5 R R R 4 B2 AT B0, 5 ol X RGO CKL AT CR2 43 1 14 7
24.92%129.20%H11 12.75%-16.61%, A FEAE 7/ e RN .

SRR : VT il PRI AR s P s R

FESES:S651 HRARESRD: A NEHRE:1673-2871(2025)12-088-07

Effects of different pumpkin rootstocks on the growth, yield and fruit

quality of watermelon

CHEN Yu', BIE Zhilong®, SONG Yu’, MA Jie', WANG Lijun', GAO Ruijie'

(1. Bayannur Agricultural and Animal Husbandry Science Research Institute, Bayannur 015000, Inner Mongolia, China; 2. College of
Horticulture and Forestry, Huazhong Agricultural University, Wuhan 430070, Hubei, China)

Abstract: To screen out suitable pumpkin rootstock variety for grafting watermelon cultivars in the Bayannur region, 11
pumpkin rootstock combinations and 2 commercial pumpkin rootstocks (CK1, CK2)were used as experimental materials,
and the local watermelon variety lvbaodesert 1 was used as scion to study the effects of different pumpkin rootstocks on
the survival rate of grafted watermelon seedlings, the survival rate of planting, the position of flowering and fruit setting
nodes, fruit quality and yield, and the principal component analysis method was used to comprehensively evaluate the
above indicators. The results showed that B1, BS, B8 and B10 had high compatibility with scion Lvbao desert 1. The
fruit-setting ability of B2, B3, B4, B5 and B8 was stronger than that of the control; The yield of B2, B5, B8, B10 and B4
rootstocks was higher than that of commercial control. Except B8, the grafting of other rootstocks did not significantly
change the fruit shape of watermelon. Except B4, the soluble solids content at the edge was significantly lower than that
of the commercial control, there was no significant difference between the other rootstocks and the control. Through prin-
cipal component analysis, two high-quality pumpkin rootstock combinations B2 and B10 were finally selected suitable for
grafting watermelon in Bayannaoer area, the yield increased 24.92%, 29.20% and 12.75%, 16.61% higher than the com-
mercial control rootstocks CK1 and CK2, respectively, and could be popularized and applied in production.

Key words: Watermelon; Pumpkin rootstock; Growth; Yield; Quality
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Table 1 Pumpkin rootstock number, name and source

%' RARLLE (B0

Number Rootstock combination(Name) RYE Source

Bl (R97xR94)xR16 ot ] 2R84 Protected Horticulture Team

B2 (R29xR98)%R16 Bt e 2 R4 Protected Horticulture Team

B3 (R98xR16)xR95 Bt e 2 R4 Protected Horticulture Team

B4 (R89%R96)xR95 it lE 2R 4H Protected Horticulture Team

BS (R94xRI7IxRIS et e 25 PR Protected Horticulture Team

B6 (R16xR98)xR95 it e 2R ZH Protected Horticulture Team

B7 (R16xR98)xR97 B e 2 U4 Protected Horticulture Team

B8 RTWM22678 B B &R RBHE A PR A 7 Qingdao Golden Mama Agricultural Science& Technology Co., Ltd.
B9 RTWMI9D62 B B &R RBH A PR A 7 Qingdao Golden Mama Agricultural Science& Technology Co., Ltd.
B10 RTWM229D04 H BE LR R BR A 7] Qingdao Golden Mama Agricultural Science&Technology Co., Ltd.
B1l RTWM9415 H B& LR R A BR A F] Qingdao Golden Mama Agricultural Science&Technology Co., Ltd.
CKl1 K4 Fengle Jinjia A IR SR AL I 13 R 22 5] Hefei Fengle Seed Industry Co., Ltd.

CK2 MRiE Heigiang E Eis RFLA R 227 Changyi Xianliang Seed Industry Co., Ltd.

1.2 It

IR A 2 RN, 3 WEE , A ¢
T8 90 Kk, /NX BT AN 75 m?, SR FH 55 HTE Hi % 43
ATFE 150 cm, #REE 55 cm, 56 T 2024 4 4—7 7
P 5 B i R T EAT , R I F B TR S
SENORARN B PR A & 52 R, H AR P2 R 36 78
LA S T = T8 AR RSP A 56 B, X6 1 T 2 D P IR
B JIAE AT 2024 4E 4 H 10 HIE R A 15,2024 4F 4
H 23 HUARESL S g R E 1 55, )G
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AN E HARE K R HUSE By A A5 T DA A i S Y
b G R it R RE— L
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Table 2 Graft compatibility of different pumpkin
rootstocks %
e ﬁi%ﬁiiﬁ%@ SE HE LT #ﬁﬁﬁﬁ‘iﬁ%‘i
Number Graft survival Tran'splant Final survival
rate survival rate rate
Bl 99.4 100.0 92.2
B2 98.6 98.9 97.6
B3 96.2 97.8 97.8
B4 98.9 96.7 95.5
B5 98.4 100.0 95.3
B6 97.6 94.4 94.4
B7 98.9 94.4 86.7
B8 98.9 100.0 98.9
B9 98.5 98.9 98.9
B10 99.5 100.0 100.0
B11 99.0 97.8 96.7
CKl1 98.0 97.8 97.8
CK2 95.0 95.6 95.6
2.2 A EIE MG AR FNE KRR T L R
A

HIE 1T RUE R e G 28 d, X8 B AR
mEI R, Hd B7 Mtk mEcR, HkE BS, 15
P A AR CK1 F CK2 2 57 A 38 5 I B T bk v i
/N SR B6, HUK A& B4, MR N TR AR AR CK
M CK2. fEEMIG 42 d, G R R A2 ek
fii K CK1, L B10.B5.B11.B2.B8.B7 JHli A )l
JNIGEFE T IRk A T kRS R CKT AT CK2 2 (1]

ab a

A A I AT TS
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& 1

B6

CK2

B7 B8 B9 B10 Bl11 CKl1
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VE ANF/NG E R R R — W R F AT ALE 0.05 KPP ZEREE. THE.

Note: Different small letters indicate significant difference among different rootstocks of the same time at 0.05 level. The same below.
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Fig. 1 Effects of different pumpkin rootstocks on plant height of watermelon
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Fig. 2 Effects of different pumpkin rootstocks on SPAD of watermelon
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Fig. 3 Effects of different pumpkin rootstocks on fruiting nodes of watermelon

BTG B AN AL T EAE T A I e G R 8 ik, 25X
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Table 3 Effects of different pumpkin rootstocks on the
fruit setting rate and yield of watermelon

2 AR %m&% N f%
Number Fruit setting ~ Single fruit Yield per Yield/
rate/% mass/g plot/kg (kg-667 m*)

B1 91.1 5154.83 cd 140.88 3758.68
B2 96.7 6715.67 a 194.82 5197.80
B3 96.7 4869.17 cd 141.25 3768.55
B4 96.7 5648.58 bc 163.81 4370.45
BS 98.9 6 223.58 ab 184.65 4926.46
B6 82.2 4565.58d 112.59 3003.90
B7 90.0 5133.67 cd 138.61 3698.11
B8 100.0 5701.08 be 171.03 4563.08
B9 90.0 5584.25 be 150.77 4022.54
B10 94.4 6206.92 ab 175.84 4691.41
Bl11 90.0 5202.00 cd 140.50 3748.54
CKl1 93.3 5569.92 be 155.95 4160.75
CK2 94.5 5320.42 cd 150.79 4023.08

T = R FUAS [F]/IN S 5 BEROR A3 A 22 57 8 35 (P<<0.05) . R[]
Note: Different small letters in the same column indicate signifi-

cant difference between treatments (£<0.05). The same below.

CK1 b, H Al Z 5l i K 5 Rk AS AR CK1 A1 CK2
R HERALZ . EREEETm, LK
L1 B10 A1 B11 B9 5R J2 )5 B 5/, 3928 0.88 em,
BB /NT o B CK2, Hofth 26 B 5 5 hb
AR CK1 F1 CK2 FHELZ 7 A 2 . Sl il A I 4
J& 5 FE AR R O IS S A w] A R TE R
B EX A A E Y SRR R,
OAEPERE T & 2 i 2 B11, A 12.00%, 2
W& B2 Ml BS, 43 78 11.98% F1 11.80% 5 i1 3B w]
WY e Y & & A s 12 Ol AR CKL, N
10.57% , H ¥k & B10, K 10.48% ; B4 (1) 30 3 o] 15 1%
] 4 2 & AR, N 9.30% , i 2 K T i ok fili R
CK1 1 CK2.
25 AEFMENMAAKRER KNGS TN

o 85 15 2 41 A 11 0 2 BTG 6 o R RS 2R LR
WIAEIE 2 E M G 42 d Bk SPAD B AR JIRER
BT T A 667 m* P&t FSEiis sz |
TEFEH R JE B Hp O T P [ T 4 = AN 3 v
TYERE TR & =55 14 MEVR T ERr 0. HER

x4 TREIREINAG AR 7 ICR S B 20

Table 4 Effects of different pumpkin rootstocks on quality of watermelon

gy O . RO R e e
Number F_mlt longitudinal F,mlt transverse Fruit shape index  Pericarp thickness/cm Soluble soids conten%//i
diameter/cm diameter/cm 1.0 Center i1 Edge
Bl 19.000.78 bed 26.28+2.17d 1.38+0.12 abc 1.03+0.08 ab 11.63+0.64 a 9.85+0.51 abc
B2 20.50+0.81 a 30.45+2.42 a 1.48+0.07 ab 1.02+0.16 ab 11.9840.26 a 9.97+0.66 abc
B3 18.67+0.59 d 27.10£0.96 bed 1.45+0.05 ab 1.03+0.12 ab 11.25+0.50 a 10.04+0.48 abc
B4 19.62+0.99 abed 28.62+2.35 abed 1.46+0.06 ab 1.05+0.14 ab 11.25+0.71 a 9.30+0.51 ¢
B5 20.33+0.71 a 29.1842.07 abe 1.44+0.09 abc 1.05+0.18 ab 11.80+0.11 a 9.95+0.58 abc
B6 18.48+1.24 d 26.27+2.47d 1.4240.09 abc 0.90+0.09 ab 11.23+0.81 a 9.90+0.77 abc
B7 19.07+1.45 bed 27.17£3.13 bed 1.4240.10 abc 0.98+0.12 ab 11.43+0.51 a 9.83+0.66 abc
B8 19.83+0.37 abc 26.33+£3.20 cd 1.33+0.17 ¢ 0.97+0.08 ab 11.33+0.56 a 9.98+0.44 abc
B9 19.93+0.83 ab 27.30£1.51 bed 1.3740.08 be 0.97+0.15 ab 11.22+0.51 a 9.57+0.76 be
B10 19.90+0.60 ab 29.89+1.09 ab 1.50£0.07 a 0.88+0.08 b 11.45+0.31 a 10.48+0.24 a
B11 18.73+0.71 cd 26.44+1.67 cd 1.4140.07 abc 0.88+0.12 b 12.00+1.18 a 10.43+0.33 a
CKl1 19.40+1.09 abed 28.50+2.02 abed 1.4740.03 ab 0.9240.12 ab 11.42+0.67 a 10.57+0.59 a
CK2 18.95+0.48 bed 26.62+1.09 cd 1.4240.06 abc 1.07+0.18 a 11.53+0.20 a 10.08+0.22 ab

5 AL, 14 NMa bR AT LU 12 A FE s (PC12) ,
PLRFAEAE > 1 MR, 5T 5 AN E RS PCI~PCS /7
Z TUHR R 9 AN 41.296%  15.458%  11.275%
9.862%.9.102% , R 1T TTER T £ 86.993% , A % fiFt
TR A8 KR 70 HEUE PR AR 3 RV Rl )7 22D 5 TRl LG 3k B
5 AN FER A AT E ST

K P ROR S J bR 5002 5 K 2% 3 By S R B

.92.

- F2 210, 1] P X ] L, AT %o 25 #5454t 1447 b AL
AhF . ZTFERT S AR BCE 43 BN 0.475.,
0.178.0.130.0.113.0.105, k1M 75 H % G4 & 1)
LGV D E, JFRHTHER . B3R 6 AR, 13 MK
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121 B A I PR 7 I 7 R SR 5 S IR BT R I
RS ERSHIEEFMITEHE
Table 5 Eigenvalue and contribution rate of principal components
RS R U A TR A U A
PC Eigenvalue Contribution Accu.mul.ate PC Eigenvalue Contribution Accu‘mul.ate
rate/% contribution rate/% rate/% contribution rate/%
1 5.781 41.296 41.296 7 0.465 3318 96.214
2 2.164 15.458 56.754 8 0.311 2.222 98.436
3 1.578 11.275 68.029 9 0.165 1.178 99.614
4 1.381 9.862 77.891 10 0.040 0.287 99.901
5 1.274 9.102 86.993 11 0.010 0.068 99.969
6 0.826 5.903 92.896 12 0.004 0.030 100.000
&6 ARERBENMEKAGZEEASESEFRNRBERERSINER
Table 6 Membership function analysis results of comprehensive indexes of different pumpkin rootstock
grafting combinations
s Grov iR b LA TRR R bl i
Comprehensive index Membership value of comprehensive index

Number ) cn i3 c cis v U2 U3 U4 Us Dvalue  Rank
Bl -1.181 -0.566 -0.869 -1.340 -1.094 0.405 0.379 0.505 0.000 0.124 0.338 12
B2 4.035 -0.454 0.952 0.012 -1.457 1.000 0.401 0.890 0.345 0.007 0.701 2
B3 -1.549 -0.594 -0.024 2.028 1.064 0.363 0.373 0.684 0.860 0.821 0.511 6
B4 -0.030 —-2.447 1.363 -0.514 1.327 0.537 0.000 0.976 0.211 0.906 0.500 7
B5 2.958 -1.203 0.495 -0.051 -0.199 0.877 0.250 0.793 0.329 0.413 0.644 4
B6 -4.736 0.913 0.685 -0.434 0.471 0.000 0.676 0.833 0.231 0.630 0.320 13
B7 -2.117 -0.384 1.476 -0.970 -1.479 0.299 0.415 1.000 0.095 0.000 0.356 11
B8 1.142 -0.400 -3.265 -0.456 -0.038 0.670 0.412 0.000 0.226 0.465 0.466 9
B9 -0.378 -0.779 -0.930 -1.098 1.618 0.497 0.336 0.492 0.062 1.000 0.471 8
B10 3.008 2.162 0.765 -0.142 1.416 0.883 0.928 0.850 0.306 0.935 0.827 1
B11 -0.818 2.520 -0.290 -0.553 -0.791 0.447 1.000 0.628 0.201 0.222 0.517 5
CK1 0.934 2.052 0.192 0.942 0.297 0.646 0.906 0.729 0.583 0.573 0.688 3
CK2 -1.266 -0.820 -0.550 2.576 -1.135 0.396 0.327 0.573 1.000 0.111 0.445 10

3 W4
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