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Comprehensive evaluation of melon (Cucumis melo L.) rootstock based

on Fusarium wilt resistance, fruit yield and quality characteristics
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Abstract: To screen excellent rootstocks suitable for muskmelon cultivation in sandy soil under greenhouse conditions in
Xinjiang, five rootstock cultivars (Shenghezhengongfu, Jinjiazhen, Jingxinzhen 2, Jingxinzhen 9 and Zhenmei F1) were
evaluated for Fusarium wilt resistance using the root-dipping inoculation method, with self-rooted Xizhoumi 25 seedlings
serving as the control. After grafting, fruit traits and quality parameters were measured, and a comprehensive evaluation
was conducted using the membership function analysis. Resistance identification showed that only Jingxinzhen 2 exhibit-
ed moderate resistance to Fusarium wilt, while the other four rootstocks were susceptible. All grafting treatments signifi-
cantly increased the average single fruit mass compared with the control, with no significant difference observed among
the five rootstocks. In terms of fruit quality, grafting significantly enhanced the soluble solids content and soluble sugar
content. Notably, Shenghezhengongfu exhibited the best performance in improving soluble solids content, soluble sugar
content and vitamin C content. The membership function analysis revealed that Jingxinzhen 9 and Shenghezhengongfu
achieved the highest comprehensive scores in terms of yield and fruit quality. In conclusion, grafting technology demon-
strates dual advantages in both yield increase and quality improvement for muskmelon production in greenhouse condi-

tions on sandy soil in southern Xinjiang. Jingxinzhen 9 and Shenghezhengongfu are identified as the optimal rootstocks
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for grafting cultivation of Xizhoumi 25, capable of simultaneously achieving high yield and superior quality. In areas with

high Fusarium wilt incidence, the moderately resistant rootstock Jingxinzhen 2 can be used as a supplementary option to

ensure stable yield. This study provides a scientific basis for rootstock selection in muskmelon grafting cultivation in Xin-

jiang.

Key words: Melon; Rootstock; Fusarium wilt; Fruit quality; Comprehensive evaluation
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Table 1 Species and sources of test rootstock cultivar

fili A ity ol et N

Rootstock cultivar Species Source

REARBE DR SPEREa)IN T BB AR A IRA ]

Shenghezhengongfu White-seeded pumpkin Qingdao Shengmaohe Seedling Co., Ltd.

S [SRERZ)IN T8 B AR LA R AW

Jinjiazhen White-seeded pumpkin Qingdao Yucheng Zhenmu Seed Industry Co., Ltd.
FRAG 2 5 [SREREEIIN AR AEEO R R AR AR

Jingxinzhen 2 White-seeded pumpkin Jingyan Yinong(Beijing) Seed Technology Co., Ltd.
HURAG 9 5 [SEERZ)IN ST AR A AL RO AR PR 7]

Jingxinzhen 9 White-seeded pumpkin Jingyan Yinong(Beijing) Seed Technology Co., Ltd.
fili%E F1 [SEERE)IN O R A GF6O Ml B BR A 7]

Zhenmei F1 White-seeded pumpkin Jingyan Yinong(Shouguang)Seed Technology Co., Ltd.
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Table 2 The disease index and resistance level of the five rootstock cultivars infected Fusarium oxysporum

o P e
mafl s T ej(:f:isease
Cultivar Disease index YI.)

resistanse
ARG K Shenghezhengongfu 55.83 S
4 HAik Jinjiazhen 61.67 S
HURAG 2 % Jingxinzhen 2 45.65 MR

" iRy
A RIGEGE Type of disease
Cultivar Disease index yp
resistanse
HURAE 9 5 Jingxinzhen 9 59.60 S
fili5% F1 Zhenmei F1 53.88 S
# H-F Huangdanzi (CK)  77.78 HS

72 S FOREY s MR FoR T HS FoaRmE.

Note: S indicates susceptibility; MR indicates moderate resistance; HS indicates high susceptibility.
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Table 3  Fruit characteristics of melon after grafting with different rootstocks

EpE RELHPIE ROt RIBFa LY

Cultivar Fruit longitudinal diameter/cm  Fruit transverse diameter/cm  Fruit shape index  Single fruit mass/g
P % 25 5 Xizhoumi 25(CK) 12.68+0.61 b 9.51£0.46 b 1.34+0.05 ab 605.00£84.18 b
ARG MK Shenghezhengongfu 13.76+0.46 a 10.30+0.32 a 1.34+0.04 ab 795.00+80.89 a

4 H'fili Jinjiazhen 13.89£1.37 a 10.32+0.55 a 1.3440.07 ab 796.25+184.85 a
HKAt 2 5 Jingxinzhen 2 13.34+0.82 ab 10.40+0.17 a 1.28+0.08 b 766.25+55.53 a
HURAG 9 % Jingxinzhen 9 14.12+0.66 a 10.61£0.22 a 1.33+0.08 ab 876.25+73.47 a
fiti%& F1 Zhenmei F1 13.88+£0.99 a 10.204+0.44 a 1.36+0.07 a 782.50+126.35 a

RS FE/NG F R 2 7 B35 (P<0.05) . T,

Note: Different small letters in the same column represent significant difference(P<0.05). The same below.
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Table 4 Quality characteristics of grafted melon with different rootstocks

R w(ﬁiﬁ‘fﬁ*ﬁﬂﬁ%) wCaEPERD w(éﬁi? (0)) w(,é‘%?.) Elizdad . BERR LL
Cultivar Soluble solids Soluble sugar  Vitamin C content/ Total acid Soluble solids Soluble sugar to
content/% content/% (mg-100 g content/(g-kg")  to total acid ratio  total acid ratio
P )% 25 5 Xizhoumi 25(CKD  12.15+£0.92 b 9.5140.35¢  15.65+2.76 ¢ 1.02+0.06 a 11.96+1.56 b 9.35+0.87 b
HERAET)F: Shenghezhengongfu  14.85+£0.07 a 11.86+0.57a  23.55+0.50 a 1.03£0.04 a 14.43+0.66 a 11.54+1.02 a
4 H'ili Jinjiazhen 14.15+0.07 a 11.35+0.41 ab  22.35+0.64 b 1.02+0.04 a 13.95+0.56 ab 11.20+0.79 ab
SRS 2 5 Jingxinzhen 2 14.35+0.07 a 10.80£0.23b  20.30+1.27 b 1.06+0.03 a 13.54+0.43 ab 10.20+0.49 ab
SR 9 5 Jingxinzhen 9 14.35+0.50 a 11.48+0.06 ab  22.75+0.35 b 1.05+0.05 a 13.76£1.13 ab 11.00+0.58 ab
fili5% F1 Zhenmei F1 13.80+0.01 a 11.04+0.31 ab  19.30+1.84 be 1.03+0.06 a 13.42+0.74 ab 10.7340.29 ab
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Table 5 Membership function value of various indicators for grafted rootstock and self-rooted melon

b PN 255 BERAEIhR £ KRG 25 B9 5 filisk Fl
Index Xizhoumi 25 Shenghezhengongfu Jinjiazhen Jingxinzhen 2 Jingxinzhen 9 Zhenmei F1
X 0.000 0.755 0.845 0.456 1.000 0.838
X 0.000 0.717 0.731 0.811 1.000 0.625
X; 0.659 0.695 0.768 0.000 0.610 1.000
X, 0.000 0.700 0.705 0.594 1.000 0.654
X; 0.000 1.000 0.741 0.815 0.815 0.611
X 0.000 1.000 0.783 0.549 0.838 0.651
X 0.000 1.000 0.848 0.589 0.899 0.462
Xi 0.111 0.333 0.000 1.000 0.667 0.333
X 0.000 1.000 0.806 0.641 0.728 0.591
X 0.000 1.000 0.845 0.387 0.755 0.630
2R84 Comprechensive index  0.077 0.820 0.707 0.584 0.831 0.640
HEF Rank 6 2 3 5 1 4

TE X RS 06, RSB X RUBAREG X, ST X, PR & B X TR & B 00, 2B 3R C i X MRS B X

[ B2 LE X0, HEBR L

Note: Xi. Fruit longitudinal diameter; X>. Fruit transverse diameter; X;. Fruit shape index; X.. Single fruit mass; X;. Soluble solids content; X;.

Soluble sugar content; X7. Vitamin C content; X;. Total acid content; Xs. Soluble solids to total acid ratio; Xi. Soluble sugar to total acid ratio.
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