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Effects of different rootstocks on the growth and fruit quality of water-

melon in Guangxi
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Institute, Guangxi Academy of Agricultural Sciences, Nanning 530007, Guangxi, China; 3. Guangxi Sericulture Technology Extension
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Abstract: To select appropriate rootstocks for grafted watermelon cultivation in Guangxi, the watermelon variety Jingmei
3K was used as the scion, with self-rooted seedlings as the control. The study investigated the effects of six pumpkin
rootstocks (S1-S6) and two bottle gourd rootstocks (S7-S8) on seedling quality, field growth, fruit yield and quality after
grafting with watermelon. The results showed that all the tested rootstocks exhibited good grafting compatibility and
symbiotic affinity. Except for rootstock S8, the yield of watermelon grafted on all rootsocks was better than that of self
rooted control, with rootstock S1 showing the most significant yield increase. In terms of fruit appearance, except for
rootstocks S5 and S6, grafting with other rootstocks did not significantly alter the fruit shape of watermelon. Regarding
fruit quality, rootstocks S1 and S7 performed the best. Principal component analysis and membership function analysis
indicated that pumplin rootstock S1 ranked the highest. In conclusion, pumpkin rootstock S1 demonstrated good
grafting compatibility with watermelon, strong resistance in the field, the highest yield, and superior quality,
outperforming other pumpkin and bottle gourd rootstocks. Therefore, S1 is suitable as a pumpkin rootstock for grafted
watermelon in Guangxi.
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Table 1 Source of test materials

ETRE KK e gl BARE AR S Rl
Number  Name Type Code of graft combination ~ Source
S1 PTYS7Y4 i AT R 1St A Al R 2 Bt el 25 R AL
Pumpkin F, Protected horticulture team, Huazhong Agricultural University
S2 PTYS8Y4 P AR Al 182 A Al R 22 et el 25 R A
Pumpkin F, Protected horticulture team, Huazhong Agricultural University
S3 PTYS3Z6 P AR 1/S3 Herf Al K Bt b 2R AL
Pumpkin F, Protected horticulture team, Huazhong Agricultural University
S4 PTYS5Z6 P AR R 1/S4 A Al R 2 Bt el 25 R A
Pumpkin F, Protected horticulture team, Huazhong Agricultural University
S5 FoREH AR /85 G BT AR 3 A7 B A F)
Fengle Jinjia Pumpkin F, Hefei Fengle Seed Industry Co., Ltd
S6 RN 45 B AR 1/S6 O A (CIEHO Rl R R A 7
Jingxin Zhen No. 4~ Pumpkin F, Jingyan Yinong(Beijing)Seed Sci-Tech Co., Ltd
S7 P BT AR /87 I T AL A PR ST A
Qinkang Shuigua Bottle gourd F, Hunan Xuefeng Seeds Co., Ltd
S8 G BT AU A /S8 LRE ZAEMTH IR A
Ansheng gourd Bottle gourd F, Anhui Ansheng Seed Co., Ltd
S9 WK 3K VI AR S9(CK) SRR AR CIE RO Rl B A R 24 )
Jingmei 3K Watermelon F, Jingyan Yinong(Beijing)Seed Sci-Tech Co., Ltd
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Table 2 Effects of different rootstocks on the quality of grafted watermelon seedlings
FIEH & Rk iARZE ARZE REY N e
Z(Z?j’?ft(ifgn zii?ﬁ Eoﬁstoc?( I?oi)ktstot?( stem ?cfon siﬂm b EHTRE BATRE grl(])]ntl é{;‘s&eedling
combinations  height/cm stem height/cm  diameter/mm diameter/mm Shoot dry mass/mg - Root dry mass/mg index
J/S1 9.64+0.78 ¢ 3.62+0.46d 5.88+0.46 be 3.0140.41 cde  198.22+12.85¢ 84.74+16.93 ab  0.36+0.02 b
1/S2 10.6240.67b  4.42+0.34 ¢ 5.62+0.56 cd 2.74+0.32 ¢ 211.26+26.07 be 86.42+13.97ab  0.28+0.05 ¢
1/S3 10.66£0.86 b 5.18+0.64 a 5.3540.38 d 3.52+0.50 ab  280.08+51.59 a 97.20+24.28 a 0.42+0.07 ab
J/S4 10.3140.62b  4.68+0.43 be 5.03+0.36 ¢ 3.07+0.44 cd  219.76+36.98 be 60.68+16.04 cd  0.25+0.06 ¢
J/S5 8.06£0.55d  3.19+0.36¢ 5.51£0.50 d 3.25£0.38 bc  292.90+38.50 a 101.3247.67 a 0.46+0.05 a
J/S6 10.5240.75b  4.82+0.46 b 4.63+0.47 £ 3.15£031cd  258.06+43.10 ab 74.80+£14.30 bc  0.29+0.06 ¢
1/S7 10.6240.87b  4.40+0.45 ¢ 5.97+0.63 b 3.7240.70 a 285.08+46.38 a 71.96£14.79 bc  0.40+0.09 ab
J/S8 12.56+1.61a  4.97+0.64 ab 6.51£0.67 a 2.84+0.52 de  221.40+22.37 be 47.88+14.66 d 0.18+0.03 d
S9(CK) 6.22+1.35¢ 2.69+0.32 ¢ 94.3248.76 d 11.76+4.32 ¢ 0.06+0.01 e

TE R RS IS AN E NG FRERORAE 0.05 KT EREE. T,

Note: Different small letters in the same column indicate significant difference at 0.05 level. The same below.
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Table 3 Comparison of grafting compatibility and plant growth of different rootstock combinations

AL eV ATES A HC o AR L
Grafting combinations ~ Transplanting survival rate/%  End-stage survival rate/%  Vine length/cm Vine diameter/mm  Fruit setting node
J/S1 100.0 94.43+4.83 a 52.36+9.94 ab 4.93+0.82 a 20.42+1.18 ¢
1/S2 97.8 95.77+4.17 a 38.36+6.27 ¢ 431+0.47b 19.00+0.25d
J/S3 98.9 95.65+7.53 a 44.00+8.67 be 4.77+0.31 a 20.67+0.80 be
1/S4 100.0 98.55+2.51 a 53.14+16.02 ab 5.00+0.55 a 21.67+1.04 abc
J/S5 100.0 98.61+2.41 a 51.36+13.85 ab 5.02+0.48 a 20.83+1.51 be
J/S6 100.0 95.58+0.12 a 48.93+12.75 ab 4.36+0.47 b 22.33+0.63 a
1187 100.0 94.19+2.19 a 52.50+16.70 ab 4.99+0.61 a 22.33+0.95 a
J/S8 95.6 84.64+6.73 b 56.64+15.88 a 4.77+0.65 a 22.08+0.29 ab
S9(CK) 98.9 95.83+4.17 a 26.29+5.66 d 3.93+0.41 ¢ 18.75+1.32d
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Table 4 Effects of different rootstocks on yield of watermelon fruits
AR & FUR BT AR AN = R Hié 667 m* =R M=
Grafting combinations  Single fruit mass/kg Fruit setting rate% Yield per plot/kg Yield per 667 m’/kg Yield increase rate/%
J/S1 2.3740.03 a 100.00 52.9942.77 a 1224.03 53.32
1/S2 2.09+0.03 be 86.36 39.62+5.54 be 915.26 14.64
J/S3 2.23+0.11 ab 89.86 44.03+9.33 abc 1017.17 27.41
J/S4 2.09£0.11 be 95.83 46.68+4.27 ab 1078.29 35.06
J/S5 2.08+0.19 be 80.50 38.01£11.47 bed 877.97 9.97
1/S6 2.09+0.12 be 100.00 45.35+3.53 abc 1 047.53 31.21
1/S7 2.08+0.16 be 93.94 41.39+0.99 be 956.09 19.76
J/S8 1.94+0.04 cd 70.95 27.84+1.55d 643.19 -19.44
S9(CK) 1.82+0.07 d 82.21 34.56+7.52 cd 798.37

O TV [T 2 i vmn ARG 0T 3 s T 12 [
W& EA —ERIsm . J/S1 FJ/S6 [ H L m] i
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S1.J/83.1/S5.1/S6 55 S9 x (Al 25, HHd 1/
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= B2 1/S7(20.75) , H ik A 1/S1(20.08) , HoH J/S7
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Table 5 Effects of different rootstocks on fruit quality of watermelon

wCRIVEPEE 4D

52 43m H O =i sk 4% S 4% s Fa ¥ BEYEN 4
?r?ftfgﬂ l;%ru% }r;m% l;%mjlkt 1fz:nlsverse l;%rui ﬁ\:];itudinal liﬁrli/t i?lil)e Total soluble solid ?onteznt/% gcoarj;? Isir:(j)ry
combinations  thickness/mm  diameter/cm diameter/cm index b k5 evaluation
Center Edge
J/81 5.81+0.40 ab 14.05+0.52 a 21.38+0.57 ab 1.52+0.04 ab  12.60+0.75 a 9.05+0.44ab  20.08+4.17 ab
1/82 5.624+0.02 ab 14.15+0.48 a 20.33+0.81 be 1.44+0.07 b 11.87+0.63 ab 8.30+0.68 ¢ 17.83+3.93 ¢
1/83 6.08+0.84 a 13.93+0.38 a 21.52+0.72 ab 1.5540.07 ab  12.15+1.02 ab 8.5840.40 bc  18.17+3.66 bc
1/84 6.18+0.51 a 13.97+0.96 a 20.70+1.18 abe 1.48+0.05ab  11.82+0.55 ab 8.33+0.51 ¢ 19.08+2.54 abc
1/85 6.40+0.68 a 13.97+0.94 a 21.93+1.45a 1.58+0.13 a 12.25+0.98 ab 8.53+0.51 bc  19.92+3.65 abc
1/S6 6.12+0.64 a 13.47+0.33 a 21.05+0.86 ab 1.56+0.05 a 12.58+0.72 a 9.27+0.42 a 19.67+4.68 abc
1/87 5.80+0.49 ab 14.17+0.71 a 20.42+0.42 be 1.44+0.08 b 11.7541.02 ab 8.35+0.71 ¢ 20.75+3.19 a
J/S8 5.814+0.69 ab 13.87+0.54 a 20.90+1.27 ab 1.51+0.14 ab  11.47+0.44 b 8.35+0.46 ¢ 18.1743.81 be
S9(CK) 4.91+0.62 b 13.50+0.51 a 19.55+1.54 ¢ 1.45+0.15 b 12.37+0.65 ab 8.9840.47 ab  18.83+3.04 abc
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Table 6 Membership function analysis of grafting applicability indexes of different rootstocks

i Ry LR TRIME SRk RE
Grafting Composite indexes value Membership value of comprehensive index D i 4
R D value Rank
combinations (/1 C2 Cci3 Cl4 CI5 Ul U2 U3 U4 Us
J/S1 1.780  2.591 -0.640 0.185 1.683 0.953 1.000 0.419 0.405 1.000 0.858 1
J/S2 -0.552 -0.948 -2.872 -1.257 0.165 0.729 0.450 0.000 0.016 0.591 0.519 8
J/S3 1427  0.515 -0.347 -1.317 -0.191 0.919 0.677 0.474 0.000 0.495 0.719 6
J/s4 1.395  -0.609 -0.448 1.132  -0.733 0.916 0.502 0.455 0.660 0.348 0.723 4
J/S5 2.265 1.178 0210  -0.005 -2.026 1.000 0.780 0.579 0.353 0.000 0.797 3
J/S6 0.535 1.952 2453  -0.409 0.367 0.834 0.901 1.000 0.245 0.645 0.811 2
J/S7 1.033 -1.585 -0.268 2.395 0.508 0.882 0.351 0.489 1.000 0.683 0.722 5
J/S8 0.261 —3.842 1.753  -1.054 0.490 0.807 0.000 0.869 0.071 0.678 0.581 7
S9(CK) -8.145  0.748  0.159 0.331  -0.262 0.000 0.713 0.569 0.444 0.476 0.279 9
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