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Effects of different pumpkin rootstocks on the growth and fruit quality

of small-fruit watermelon ( Citrullus lanatus)

LI Shuai, SONG Yu, ZHANG Chunyu, KALEEM Muhammad Mohsin, LIN Xinyuan, BIE Zhilong
(College of Horticulture & Forestry, Huazhong Agricultural University, Wuhan 430070, Hubei, China)

Abstract: The cultivation of small-fruit watermelon varieties increased rapidly in recent years. The present study evaluat-
ed the effects of 17 hybrid pumpkin combinations and two commercial rootstock varieties (Fengle Jinjia and Jingxin Zhen
No. 4) grafted onto two small-fruit watermelon varieties (Jingmei 2K and Wunong No. 8). The experiment was conducted
over two seasons (spring and autumn). Several indicators such as grafting survival rate, field survival rate, plant growth,
flowering and fruiting nodes, fruit yield and quality were investigated. The results of the investigation and analysis of the
indexes showed that all the rootstocks had high affinity with small-fruit watermelon; the growth and yield attributes of
grafted plants were better compared to self-rooted plants; grafting did not significantly change the fruit shape index except
rootstocks S6 and S26; among the internal quality indexes, S12, S19, S5, S16, S13, S7 and S17 performed well in spring,
and S16, S19 and S7 performed best in autumn. Overall, the results of two season’s experiments demonstrated that three
hybrid pumpkin combinations(S16, S19 and S7)were found to be better than the two commercial rootstock varieties, and
are suitable for small-fruit watermelon grafting.
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Table 1 Pumpkin rootstock number, name and source

Source

ETRE) Tl AR A (A TR
Number Rootstock combination (name)
S4 R16xR23

S5 R89xR26

S6 R89%R30

S7 R93xR30

S9 (R29xR98)xR6
S10 R96xR89

S12 R93xRI1

S13 R30xR93

S14 R89xR93

S16 R97xR94

S17 R98xR9S5

S18 R89xR96

S19 R93xR96

S21 R16xR97

S22 R94xR97

S23 R16xR98

S24 R29xR98

S25 F /R4 Fengle Jinjia
26 HUKTG 45

Jingxin Zhen No. 4

Bt e 2 R A4 Protected horticulture team
Bt e 2R A4 Protected horticulture team
Bt [E 2R A4 Protected horticulture team
Bt e 2 R A 41 Protected horticulture team
Bt 1 Z R A4 Protected horticulture team
15 it 172 2 2R 40, Protected horticulture team
15 it [78] 2 2R 40, Protected horticulture team
Bt e 2 R 4H. Protected horticulture team
Bt [El 2 R A4 Protected horticulture team
Wit [El 2 R A4 Protected horticulture team
Wit [E 2 R A4 Protected horticulture team
Wit [ 2 R A4 Protected horticulture team
Wit [ 2 R A4 Protected horticulture team
Wit [E 2 R A4 Protected horticulture team
Bt [E 2 iR A4 Protected horticulture team
Wit [E 2 R 4 Protected horticulture team
Bt [E 2 R A4 Protected horticulture team
B SR AL 3B IR 2 7 Hefei Fengle Seed Industry Co., Ltd

TR A B HO Ml B PR A 7
Jingyan Yinong(Beijing)Seed Industry Technology Co., Ltd

7E:R6.R16.R23.R26.R29.R30.R89.R91.R93 .R94.R95.R96.R97 RIS AA [&] [t g /I 5 I
Note: R6, R16, R23, R26, R29, R30, R89, R91, R93, R94 R95, R96, R97, R98 represent different pumpkin resources.
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Table 2 Graft compatibility of different pumpkin
rootstock varieties

A R 2 E ML HGIS 26
o= Graft survival rate/% Transplant survival rate/%
Number 732K  HA&8 %5 I 2K A 8T
Jingmei 2K Wunong No. 8 Jingmei 2K~ Wunong No. 8

S4 100 98 100 98

S5 94 100 94 100

S6 100 98 100 92

S7 100 94 100 94

S9 100 98 97 98

S10 100 100 100 100

S12 96 100 96 100

S13 100 100 97 100

S14 98 100 98 100

S16 98 100 95 100

S17 100 100 100 100

S18 100 94 100 94

S19 100 100 100 100

S21 100 96 100 93

S22 94 100 94 97

S23 96 98 93 98

S24 94 100 85 100

S25 100 100 100 100

S26 100 96 100 93

2K AR 8 5 1158 M B 235 97% , 75 5{3E 2K
G A, S24 1 58 AH L B A%, N 85% 5 7E
Bk 8 S G, S6 i & MG RRIK, A
92%.
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Fig. 1 Effects of different pumpkin rootstock on plant height of small-fruit watermelon in spring
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Table 3 Effects of different pumpkin rootstock on scion thickness of small-fruit watermelon in spring

. LR Scion thickness/mm . B Scion thickness/mm
Number #K 2K HA 8 Number K 2K HAK 85
Jingmei 2K ‘Wunong No. 8 Jingmei 2K Wunong No. 8
S4 5.95+0.29 a 5.34+0.20 bedefg S17 4.70+0.08 h 5.2940.14 cdefg
S5 5.47+0.17 bed 5.57+0.21 bedef S18 5.66+0.13 abc 5.64+0.23 bede
S6 5.73+0.12 ab 6.26+£0.19 a S19 5.15+0.13 defgh 4.98+0.14 gh
S7 5.364+0.15 bede 5.74+0.16 abcd S21 5.37+0.22 bede 5.1440.27 efgh
S9 4.76+0.10 gh 5.41+0.16 bedefg S22 4.71£0.10 h 5.16+0.13 defgh
S10 5.024+0.12 defgh 4.62+0.11 hi S23 5.33+0.10 bedef 5.90+0.12 ab
S12 5.35+0.19 bede 5.60+0.13 bede S24 4.86+0.10 fgh 5.7940.19 abc
S13 5.2740.15 bedef 5.35+0.20 bedefg S25 4.93+0.14 efgh 5.3840.20 bedefg
S14 5.51£0.15 abed 5.67+0.13 bede S26 5.2040.14 cdefg 5.13+0.15 efgh
S16 4.69+0.10 h 5.01+0.24 fgh S27 3.38+0.17 i 4.39+0.06 i

VRPN NG S BERRAE 0.05 KTFER %, FR.

Note: Different small letters in the same column indicate significant difference at 0.05 level. The same below.
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Table 4 Effects of different pumpkin rootstock on flowering and fruiting nodes of small-fruit watermelon in spring

5 —WEAE 47 First female flower node

AL A4 Fruit setting node

s,
o 3 2K R 8 5 2K Rt 8 5
Jingmei 2K Wunong No. 8 Jingmei 2K Wunong No. 8
S4 8.50+0.38 abcde 7.50+0.33 cd 12.4440.46 bed 12.5940.62 cde
S5 7.63+0.26 def 8.75+0.37 be 13.70+0.44 abc 14.06+0.71 abc
S6 6.25+0.25 g 8.88+0.52 abc 13.5440.65 abc 12.8340.44 cde
S7 6.75+0.31 fg 7.50+0.33 cd 13.26+0.61 abcd 14.1940.37 abc
S9 7.75+0.31 def 8.13+0.48 be 13.7440.52 abc 12.4140.48 cde
S10 8.25+0.31 bede 7.63+0.32 cd 13.29+0.63 abed 14.63£0.67 ab
S12 7.88+0.23 cdef 8.13+0.55 be 12.5240.57 bed 12.5440.56 cde
S13 9.13+0.64 ab 7.88+0.30 bed 11.40+0.45 d 13.88+0.51 abc
S14 7.75+0.25 def 8.38+0.26 be 13.15+0.52 abced 13.42+0.31 abed
S16 9.50+0.33 a 7.75+0.45 bed 12.85+0.50 bed 13.76+0.42 abed
S17 8.63+0.26 abcde 10.13£0.69 a 11.88+0.63 cd 12.48+0.39 cde
S18 8.38+0.60 abcde 9.13+0.35 ab 12.57+0.61 bed 13.00+0.50 bede
S19 8.63+0.38 abcde 7.75+0.31 bed 12.58+0.57 bed 12.4540.57 cde
S21 8.50+0.19 abede 7.50+0.33 cd 13.13+0.70 abed 13.12+0.54 bede
S22 7.88+0.44 cdef 8.13+0.35 be 13.88+0.46 ab 11.58+0.48 ¢
S23 8.50+0.42 abcde 8.25+0.45 be 13.88+0.65 ab 14.86+0.56 a
S24 7.50+0.19 ef 8.88+0.48 abc 13.94+0.81 ab 12.05+0.60 de
S25 7.50+0.33 ef 8.63+0.26 be 13.66+0.54 abc 12.50+0.41 cde
S26 9.00+0.33 abc 8.13+0.74 be 12.70+0.53 bed 13.00+0.71 bede
S27 8.75+0.25 abed 6.50+£0.33 d 15.04+0.55 a 12.68+0.65 cde

AL AT A A o 7E 536 2K IR 1 1, S6.
S7.S24 [ 5 — WL AL AN S13.S17.S4.S12.S18.
S19 AL SR AAR T 2055 T 2 kAl AR S25.826
32 2K HAR T ; /R 8 S I, S21.84
S7.S10.S16.S19.S13.S12.S22 f) 55— ME4E 5 7 A
$22.S24.89.S19.S17 AL AT AL F 8k 55 2 4>
LG S25.826, H A DAt AR S19.S4.S21.S23,
S10.S12.S7.S14 F S9 7E G H: 2 A~ VG B2 AR (1)
55— MEAE T L AL IR A BN IE . XA AT AL
(R BE ST EE LS R I, 7E 5036 2K I HE v v, S13.822,
S5.S4.S9 1 S19 A BT AL 8 FE FEAL T 2 ARl
B A $25.826 F T 3E 2K H MR T, S12.S16 A1 S14
T RS A S25 A sk 2K AR E s Rl 8 5
WP, S14.S17 A1 ST AL AT BT AL T 2
AMwEDIEAEE A S25.826 FIEAKR 8 5 H AR T, S16.S6+
$22.S18.S13.S19.S9.S21.S24 F1 S12 K #&E 55 E AN
Fribas A S26 FIEAL 8 5 HAR .
23 EBEFETEREMMEAST/NREF/NRE SRR
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AR, HRHASMRILIELS AR EMHILERA
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Fig. 2 Effects of different pumpkin rootstock on the appearance quality of small-fruit watermelon in spring

$26,823 1570 & 2 TR AT A S26; LR 8 Z A AR RIS 705 B AR Rl AG A S25 A1 S26
TONTRRERS, B ST MR BE T AMREA, Hr ERFER. R AI, 5 2K MK 8 5

« 87 -



X & HF 5T

hOE R

37 %

=5

FZ TR AR REF KA 7E R A 200

Table 5 Effects of different pumpkin rootstock on inner quality of small-fruit watermelon in spring

w420 Soluble solid content/% w(T i B8 TR AN R4
R 1.0 Center il Edge Titratable acidity content/% Score of sensory evaluation
Number  GrEok  @ks ' mME2K  RKSS  WEIK  RKST  MEK K8

Jingmei 2K Wunong No. 8  Jingmei 2K~ Wunong No. 8  Jingmei 2K~ Wunong No. 8 Jingmei 2K~ Wunong No. 8
S4 12.43 ab 12.38 abc 11.24 a 10.45 abed 0.16 cdefgh  0.18 abc 18.45 abc 16.58 abed
S5 12.73 a 12.58 a 10.11 de 11.11a 0.33a 0.28 a 17.32 cde 17.83 ab
S6 11.18 f 11.97 abed 10.16 de 10.81 abe 0.25b 0.13 be 16.47 de 16.38 bed
S7 11.98 abcde 12.53 a 10.23 cde 10.71 abed 0.23 bed 0.18 abc 18.18 be 15.78 d
S9 12.48 a 11.90 abed 10.41 bede 9.36¢ 0.24 be 0.19 abc 18.50 abc 17.36 abed
S10 12.26 abed 11.85 abed 10.61 abede 9.86 cde 0.14 fgh 0.20 abe 19.95a 18.16 a
S12 12.39 abed 12.43 abc 10.60 abcde  10.53 abed 0.20 bedef 0.21 abe 18.19 be 17.46 abed
S13 12.09 abcde  11.86 abcd 10.31 cde 10.18 abcde 0.14 efgh 0.26 a 17.38 cde 17.48 abc
S14 12.00 abcde  12.05 abed 10.85 abed 10.84 ab 0.08 h 0.21 abe 16.40 de 18.12 ab
S16 12.73 a 12.45 ab 11.25a 10.24 abcde 0.13 fgh 0.20 abc 17.00 cde 17.91 ab
S17 12.29 abed 11.99 abed 10.33 cde 10.79 abc 0.17 bedef  0.14 be 17.17 cde 16.07 cd
S18 12.41 abc 12.60 a 10.45 bede 10.80 abc 0.17 cdefg 0.22 ab 18.62 abc 17.84 ab
S19 11.4 ef 11.58 cd 10.55 abede 9.89 bede 0.23 bede 0.11¢ 17.12 cde 18.02 ab
S21 12.48 a 11.91 abed 10.46 bede 9.96 bede 0.19 bedef  0.20 abe 15.96 ¢ 17.88 ab
S22 12.34 abed 11.91 abed 10.91 abed 10.30 abcde 0.08 gh 0.17 abc 17.93 bed 17.31 abed
S23 12.43 ab 11.80 abed 11.16 ab 10.33 abed 0.12 fgh 025a 19.14 ab 17.81 ab
S24 11.94 abcde  11.63 bed 10.86 abcd 10.21 abede 0.14 fgh 0.20 abe 17.70 bed 16.82 abed
S25 11.96 abcde  11.26d 10.20 cde 9.96 bede 0.18 bedef 0.19 abc 17.57 bede 16.98 abed
S26 12.42 abe 11.79 abed 10.97 abc 9.79 de 0.15 defgh 0.22 ab 17.11 cde 16.86 abed
S27 11.60 bedef  11.60 bed 9.99¢ 9.90 bede 0.13 fgh 0.17 abe 13.73 f 17.58 abc
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Table 6 Effects of different pumpkin rootstock on small-fruit watermelon yield in spring

ISYLYI BT FrE
Y Total number of fruit setting Single fruit mass/g Yield/(kg-667 m*)
Number 53¢ 2K Rk 8 5 R% 2K Rk 85 #3% 2K Rk 85

Jingmei 2K Wunong No. 8 Jingmei 2K Wunong No. 8 Jingmei 2K Wunong No. 8
S4 27.00 22.00 1564.38 cd 1321.88¢ 1956.45 1347.03
S5 27.00 17.00 1 776.88 abed 1 572.67 abc 222220 1238.37
S6 24.00 24.00 57375 f 550.77 ¢ 637.82 612.27
S7 23.00 27.00 1957.86a 1 392.50 abc 2 085.80 1741.50
S9 23.00 29.00 1544.38 cd 1 564.67 abc 1 645.30 2101.76
S10 28.00 19.00 1 775.00 abed 1 451.88 abc 2302.08 1277.75
S12 21.00 24.00 1 718.00 abed 1 635.00 ab 1671.11 1817.58
S13 25.00 25.00 1893.33 ab 1663.75 a 219245 1 926.60
S14 27.00 26.00 1 621.88 bed 1637.50 ab 2028.36 1972.05
S16 26.00 21.00 1 646.00 bed 1631.88 ab 1982.29 1587.34
S17 25.00 23.00 1 490.00 d 1311.25¢ 1725.40 1396.94
S18 23.00 23.00 1 728.13 abed 1 503.75 abc 1 841.05 1 602.02
S19 19.00 20.00 1 682.73 abed 1508.13 abc 1 480.92 1397.11
S21 24.00 23.00 1 721.25 abed 1363.75 be 1913.46 1 452.87
S22 25.00 22.00 1 826.88 abc 1 532.50 abc 2 115.50 1561.66
S23 25.00 29.00 1 761.88 abed 1523.75 abc 2040.23 2 046.80
S24 18.00 21.00 1572.50 cd 1 518.75 abc 1311.07 1477.30
S25 29.00 22.00 1778.57 abed 1 507.69 abc 2 389.09 1536.38
S26 23.00 20.00 1550.77 cd 1.390.00 abc 1652.11 1287.68
S27 26.00 19.00 1071.82¢ 1042.50d 1290.80 917.47
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Table 7 Effects of different pumpkin rootstock on watermelon fruit quality and fruit mass in autumn
e %ﬂ% GRS %&Erﬁ W(Ef‘iﬁ‘mﬁlﬂﬁ’% EEIE S %I&Jﬁé It 827+
Number Fruit shape Pericarp Soluble solid content/% Score of sensory  Single fruit More than

index thickness/mm 1.0 Center 5% Edge evaluation mass/g S27+/%
S5 1.45 ab 5.74b 10.08 ab 9.04 bed 15.40 cd 942.22 cd 7.81
S7 1.49 ab 4.69 cd 10.42 ab 9.46 abcd 16.54 be 1 133.00 ab 29.63
S12 1.41 ab 6.27b 10.43 ab 9.23 abed 17.92 ab 889.50 d 1.77
S13 1.44 ab 431d 9.69 b 9.07 bed 14.50 cd 1113.33 abc 27.38
S16 1.34b 4.54 cd 11.16 a 10.04 ab 18.88 a 1257.00 a 43.82
S17 1.45 ab 491 cd 9.71b 8.78 d 16.67 be 1014.50 bed 16.08
S19 1.39 ab 4.60 cd 11.19a 10.28 a 14.69 cd 1097.50 abc 25.57
S25 1.54a 6.90 a 9.73b 8.85¢cd 1533 cd 1158.50 ab 32.55
S26 1.47 ab 5.08 ¢ 10.13 ab 9.30 abed 14.06 d 1 084.00 abc 24.03
S27 1.30b 4.81 cd 10.83 ab 9.92 abc 18.48 ab 874.00 d

N, 3B 4.31.4.54.4.91.4.60 11 4.69 mm, &2/
TR S25, 5SAMRE ML ERARE. £
Al VERE Y& R T, S19 A S16 [ A Oy i AT
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