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Screening and evaluation of open-field mini pumpkin varieties in Han-

zhong area

Wau Jianjing, Liu Yong, Wei Fangqin, Jing Dan, Xue Lian, Niu Na, Chen Yonggang

(Hanzhong Agricultural Technology Extension and Training Center, Hanzhong 723000, Shaanxi, China)

Abstract: To screen elite mini pumpkin varieties suitable for open-field cultivation in the Hanzhong area, this study used
nine mini pumpkin varieties as materials and conducted comprehensive evaluation through systematic measurement of
phenological periods, plant phenotypic, fruit traits, seed characteristics, yield and quality, combined with significance dif-
ference analysis and membership function analysis. The results showed that comprehensive taste is a multi-level cognitive
process based on multi-sensory synergy, and it was significantly positively correlated with floury aroma, sweetness, and
flesh tenderness. f-carotene, as one of the sources of volatile aromatic substances, exhibited a significant positive correla-
tion with floury aroma. Among the tested varieties, Beibei and Jingyanbeibei both had a total growth period of 102 days
and a disease resistance level of 4, with yield of 1 453.77 and 1 661.89 kg - 667 m”, commercial yield scores of 0.42 and
0.41, taste quality scores of 0.69 and 0.54, and comprehensive scores of 0.70 and 0.65, respectively, ranking the top two.
These two varieties exhibited short growth period, strong disease resistance, and excellent commerciality characteristics,
making them suitable as the main promoted varieties for the Hanzhong area. In addition, Jinbei No. 2 showed the best
yield performance, reaching 2 669.58 kg - 667 m™?, and can be demonstrated as a high-yield variety for demonstration and
extension.

Key words: Mini pumpkin; Quality; Evaluation comprehensive; Variety screening
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Table 1 Tested mini pumpkin varieties and their sources

M E R A R A AR
Variety number Variety name Variety source
1 4152 U1 Jinjubaobei TAGRIRFL A PR A
Hebei Shenhe Seed Industry Co., Ltd.
2 L2 %5 Jinbei 2 B R SRR A PR =
Nanjing Liiling Seed Industry Co., Ltd.
3 il B1/NFG K Xianbei Xiaonangua B VTR R SR B 2 ]
Nantong Zhongjiang Agricultural Development Co., Ltd.
4 PEVR/NFE K Mini Xiaonangua FE LR R A BR A ]
Nantong Zhongjiang Agricultural Development Co., Ltd.
5 7K )X Shuixian Xiangnangua LARLIE ] 2Rl B A7 BR 2
Anhui Jianghuai Horticultural Seed Industry Co., Ltd.
6 FFI DT DT Huihebeibei i AN A PR
Shanghai Huihe Seed Industry Co., Ltd.
7 REARLTERIE Mini Jinglili LR EEAR CIEEO RO R IR 2
Jingyan Yinong (Beijing) Seed Technology Co., Ltd.
8 HF VLD Jingyanbeibei FOE g AR CIE O RO ARH A PR A
Jingyan Yinong (Beijing) Seed Technology Co., Ltd.
9 UL Beibei PP ZRDRAT B A 7]

Hanzhong Qinhan Seed Industry Co., Ltd.
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Table 2 Comparison of growth periods and disease
resistance among mini pumpkin varieties

i A vy HEAESY] EETH RS

P %*E#E %@%ﬂﬂ Full Wk Whole  4+%%
Variety Planting Vining flowering Harvest growth  Virus
number date stage stage stage period/d  disease level
1 03-20  04-15 04-28 06-14 105 1

2 03-20  04-20 05-02 06-10 101 3

3 03-20  04-15 04-28 06-15 106 2

4 03-20 04-16 04-28 06-16 107 2

5 03-20 04-16 04-28 06-15 106 2

6 03-20 04-16 04-29 06-12 103 4

7 03-20  04-17 04-30 06-12 103 3

8 03-20  04-17 05-01 06-11 102 4

9 03-20  04-18 05-01 06-11 102 4
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Table 3 Comparison of botanical traits among mini pumpkin varieties
i a2 o 5K N , e N
g e , B OMERE RORRRC BRI g oL WEKRE R
YT R % REEDA Maximum Maximum . . o
; . . Petiole Petiole Internode Main vine
Variety Leaf green Leaf shape First female leaf length/ leaf width/ . .
length/mm diameter/mm  length/cm diameter/mm
number degree flower node cm cm
1 ¥ Light  HEEME 9.67+2.42 a 24.92+3.90 bed 20.05+3.45 be 24.3043.66 ¢ 9.4142.56e  5.63+2.85bc 9.97+0.96 ¢
Medium elliptic
2 IR Dark A 9.50+1.87 a 28.02+1.04 ab  18.72+1.03 cd 32.8044.11a  14.00+1.53 abc 10.93+1.65a 14.46£1.56 abc
Broad elliptic
3 ¥ Light  HaEiE 8.83+2.14a 25.25+1.86 bed 21.27+2.02 be 25.25+2.46 ¢ 10.65+1.34de  8.25+2.95 ab 11.02+1.82 de
Medium elliptic
4 ¥ Light  EMiA 9.17+1.72 a 27.25+3.50 abc 21.75+2.82b 26.50+£6.28 be 12.30+1.21 bed 8.17+3.17 ab 12.06+1.68 cde
Narrow elliptic
5 % Light %M 7.17£1.60a 29.00£2.77a 25.00+2.98 a 27.83+6.79 abc 14.76+2.05a  3.67+1.17c 14.92+2.44 ab
Narrow elliptic
6 V& Dark i A ] 9.83+1.17a 24.10+1.91 cd 16.17£1.29d 32.75+2.96a 12.05+1.72cd 9.75+1.47 a 15.24+2.80 ab
Broad elliptic
7 ¥ Light  FEMAIA 10.1741.17a 22.50£321d  15.25+1.25d 26.75£3.40bc 11.6241.31d  9.83+3.97a 13.59+2.70 bed
Broad elliptic
8 V& Dark i A 1] 10.50£1.52a 27.92+1.36 ab 19.17£1.63 bc 31.75+5.33 ab 14.21+1.74 ab 10.42+1.74a 13.51+1.23 bed
Broad elliptic
9 V& Dark i A 1] 10.17£1.33 a 28.10+1.96 ab 19.67+1.08 bc 33.25+3.71a 15.19+1.21a 10.50£2.26 a 16.55+2.67 a
Broad elliptic
W RIS R A RN FRERORAE 0.05 KPR . £ 5 [,
Note: Different lowercase letters in the same column indicate significant difference at 0.05 level. The same as table 5.
R4 RRENEMRIMREER
Table 4 Comparison of fruit traits among mini pumpkin varieties
bl sl 5 Variety number
Index 1 2 3 4 5 6 7 8 9
JRIE W R LIRZS1A B TR i [ i BT i [ % i [ %
Melon shape Oblate Oblate Dumbbell-shaped Oblate Near-circular  Oblate Oblate Oblate Oblate
T i BE Bg6 B B B | BEE B g
Melon peel color Orange  Dark green Orange Orange  Dark green Dark green Dark green  Dark green Dark green
TR H H i Gy i H e T Jiegish
Melon flesh color Yellow Yellow Yellow Yellow  Yellow Yellow Yellow-orange Yellow-orange Orange
R f f f f 17 el i 1 f
With ridge or not Yes Yes Yes Yes Yes Yes Yes Yes Yes
BV H H g 0 0 H H H i
Ridge groove depth  Shallow  Shallow Medium Medium  Medium Shallow Shallow Shallow Shallow
v A B 27.72¢ 3818+ 2043+ 2581+  29.25+ 30.62+ 3115+ 34.70+ 38.05+
Ridge groove 1.86¢ 1.20a 0.79 ¢ 1.79 f 2.05 de 1.01 cd 147 ¢ 093 b 1.13a
spacing/mm
JAAEAR 82.19+ 11598+ 68.77+ 86.82+ 97.70+ 99.69+ 108.65+ 106.20+ 111.44+
Melon transverse 221f 2.26a 1.79¢g 4.14¢ 2.68d 1.82d 2.67 bc 349¢ 3.94b
diameter/mm
JRHAE 61.68+ 7516+  110.81+ 60.17+  99.55% 61.43+ 66.27+ 67.55+ 65.12+
Melon longitudinal 4.02ef 253c¢c 2.77a 355¢fF 539b 1.25ef 3.88d 3.21d 3.64 de
diameter/mm
RIARH 0.75+ 0.65+ 1.61% 0.69+  1.02+ 0.62+ 0.61+ 0.64+ 0.58+
Fruit shape index 0.06 ¢ 0.02 cd 0.07 a 0.02¢ 0.07b 0.02 de 0.03 de 0.01d 0.02¢
RS 5.88+ 4.52+ 5.58+ 507 597+ 2.92+ 3.53+ 4.58+ 3.75+
Melon pedicel 1.50 ab 1.37bed  0.88 ab 0.84abc 0.95a 0.66 ¢ 0.45 de 1.53 abed 1.04 cde
length/mm
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Table 4 (Continued)
=0 i Fig 5 Variety number
Index 1 2 3 4 5 6 7 8 9
JRARAH 6.97+ 1539+ 11.75+ 948+  15.16+ 18.01+ 19.76+ 15.45+ 20.95+
Melon pedicel 0.71 f 1.83 ¢ 0.58d 0.86¢ 1.90 ¢ 0.87b 1.59a 225¢ 1.52a
thickness/mm
RWEE 20.01+  30.04+ 20.35+ 2521+  32.76% 2431+ 27.00+ 22.70+ 22.64+
Flesh thickness/mm 031 g 2.07b 0.61 fg 1.64cd 21la 0.04 de 117 ¢ 1.25f 0.79 ef
A AR 5326+ 7257+ 36.73+ 5410+  49.29+ 56.18+ 56.19+ 67.89+ 71.78+
Inner cavity trans- 4.10b 4.58a 3.84c¢ 5.60 b 4.89b 1.62b 325D 5.10a S11la
verse diameter/mm
W EAE 3041+  38.64+ 79.73+ 2777+  49.26+ 28.43+ 34.51+ 32.71+ 31.50+
Inner cavity longi- 3.08 def 3.18¢ 2.79a 1.93 f 2.70b 1.94 ef 3.12cd 1.74 de 1.56 def
tudinal diameter/mm
hEg A ey S S Sk H I R it R S
Seed color White White White White Light yellow Light yellow Brown Brown Brown
B TR R 190.33+  150.67+ 59.00+ 84.00=  92.00+ 67.00= 85.33+ 105.00+ 86.00+
Seed number per 473 a 493D 2.65g 1.00 e 3.6ld 1.00 £ 252e 529¢ 3.61 de
melon
TR o &= 9.50+  24.43+ 3.73+ 4.80+ 7.73+ 10.80+ 15.10+ 15.37+ 2337+
Seed mass per 0.50¢ 045a 0.21h 0.10g 0.15f 0.26d 0.56 ¢ 047c 0.74 b
melon/g
FRE K 10.79+  14.59+ 10.48+ 11.65+  13.42+ 14.44+ 14.92+ 14.78+ 16.95+
Seed length/mm 0.18de  0.88Db 0.39¢ 0.74d 0.65¢ 0.91 be 0.58b 0.51b 0.17a
PR B 6.03+ 9.70+ 7.09+ 6.94+ 8.08+ 10.05+ 10.79+ 9.12+ 10.70+
Seed width/mm 03le 0.59b 0.49d 046d  0.68c 0.72 ab 0.45a 0.54b 0.32a
KL E 5 2.11+ 410+ 2.55+ 2.50+ 2.44% 3.94+ 434+ 3.78+ 470+
Seed 0.08 ¢ 0.61 ab 0.28 ¢ 028c  0.04c 0.45b 0.24 ab 0.33b 0.54a
thickness/mm
[ER AN 499+ 1622+ 6.33+ 5.72+ 8.41+ 16.12+ 17.69+ 14.64+ 27.18+
Hundred-seed 0.15h 03lc 0.07 f 0.17¢g 0.16¢ 0.19¢ 0.13b 0.28d 029a
mass/g

T« [FAT B 5 A RN S P BERORAE 0.05 KPR . £ 6 FH.

Note: Different lowercase letters in the same row indicate significant difference at 0.05 level. Table same as table 6.
JRB 667 m® P2 R BN EOR, A S B ERARAR N 2.5 ERIREINamM O RS ML
g > (34D, dh A 3 1 B K B & L FL IR H1% 6 7T 1, AN [A) 1 R 7 JIC it ot B R 5 A J 4
H.667 m' PEEEINEUN, AN 362.67 2.307.58 ¢v IREZERARE M EWNLEGEEOREREE. &
1 006.95 kg 667 m™. o7 By R B GR T A 6, LR AN 9 fm

x5 HREmiprs 8

Table S Comparison of yield among mini pumpkin varieties
g S FRR A UL EFNC Ik BB NX PR 667 m’ " i
Variety number ~ Melons number per plant ~ Maximum single melon mass/g  Single melon mass/g Plot yield/kg 667 m® yield/kg
1 6.17+0.98 ab 345.00+5.00 ef 215.15+£10.88 19.7843.04d 1 057.08+162.67 d
2 7.00+1.41 a 670.67+9.02 a 560.42+33.16 a 49.95+6.77a 2 669.58+361.84 a
3 5.00£1.41 bed 362.67x11.37 ¢ 307.58+14.94 ¢ 18.84+4.74d  1006.95+253.19 d
4 5.67+1.37 abc 328.33+19.30 f 229.37+8.70 f 21.87+1.44 cd 1168.88+£76.97 cd
5 3.00<1.10 ¢ 480.33+£24.42 cd 428.77+19.00 ¢ 32.69£3.09b  1747.07£165.22b
6 4.33+1.51 cde 491.33£12.50 ¢ 336.70+19.37d 23.44+1.70 cd 1 252.62490.79 cd
7 4.00+0.89 de 457.67£7.51d 436.85£23.20 ¢ 23.28+1.22cd 1244.07£64.99 cd
8 3.83+0.75 de 650.33+30.50 a 468.22£15.71b 31.10£3.66 b 1 661.89£195.38 b
9 4.17+0.75 de 598.00+£5.29 b 475.53£22.41b 27.20£2.90 bec 1 453.77+155.06 be

.89.
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Table 6 Comparison of taste and quality among mini pumpkin varieties
E{=2n shFl4R*5 Variety number
Index 1 2 3 4 5 6 7 8 9
AR 3.81+ 4.18+ 4.19+ 4.00+ 371+ 3.63+ 4.66+ 4.15+ 4.80+
Powdery aroma 0.84 ab 0.36 ab 0.75 ab 0.80ab  0.81 ab 0.44 b 0.50a 0.30ab  0.39a
Ewk 3.88+ 3.90+ 3.81+ 3.75+ 3.69+ 3.35+ 423+ 4.00+ 4.44+
Sweetness 095a 0.80a 1.00 a 0.76 a 1.03a 0.67 a 0.72 a 0.53a 0.73 a
PRI IR 3.56+ 421+ 4.14+ 391+ 391+ 3.86+ 413+ 4.44+ 416+
Flesh tenderness 1.40 a 1.14a 1.12a 1.30a 0.85a 0.64 a 0.64 a 0.73 a 0.99 a
ZEA TR 3.13+ 3.83+ 4.13+ 3.48+ 3.18+ 321+ 451+ 3.95+ 4.54+
Comprehensive taste 1.13b 0.77 ab 0.95 ab 1.13 ab 1.27b 1.16 b 0.72a 0.65ab  0.50a
wEAER O 7.10+ 7.87+ 9.79+ 10.33+ 9.96+ 9.11+ 10.90+ 5.34+ 4.04+
Vitamin C content/ (mg-100 g 0.05¢ 0.07d 0.10b 023ab  0.06b 0.10¢ 0.10a 0.02 f 0.01g
w(p-TH% N FD 10.63+ 19.13+ 18.69+ 18.67+  21.30+ 18.57+ 38.74+ 2490+  31.16%
B-Carotene content/(pg-g™) 1.63 f 0.26¢ 0.83 ¢ 0.80 ¢ 0.84d 0.12¢ 0.78 a 145¢ 0.85b
wUS R 0.91+ 0.61+ 0.73+ 0.68+ 1.09+ 0.96+ 0.71+ 0.73+ 0.68+
Total acidity content/(g-kg") 0.04 b 0.03d 0.04 ¢ 0.03 ¢ 0.05a 0.04 b 0.03 ¢ 0.04 ¢ 0.03 ¢
wCR] I ) 15.12+ 10.79+ 14.14+ 17.80+  16.90+ 18.36% 16.39+ 16.80+  16.42+
Soluble solids content/% 0.09 ¢ 0.04 ¢ 0.11f 0.12b 0.11¢c 0.04 a 0.06d 0.06 ¢ 0.03d
wCATE R 6.31+ 6.66+ 991+ 9.82+ 8.08+ 10.17+ 10.02+ 847+  10.65+
Soluble sugar content/% 0.19d 0.28 d 023 b 0.40b 032¢ 0.30 ab 0.27b 0.38¢c 043 a
w(EH D 1.79+ 1.77+ 2.25+ 2.80+ 2.47+ 2.57+ 2,11+ 2.29+ 2.22+
Protein content/% 0.07 f 0.06 f 0.03d 0.06 a 0.02 ¢ 0.04b 0.06 ¢ 0.10d 0.03d
wERD 0.76+ 2.74+ 1.39+ 1.47+ 1.38+ 8.49+ 4.04= 5.34+ 6.29+
Starch content/% 0.03 f 0.03d 0.04 e 0.04 ¢ 0.04 ¢ 0.05a 0.05¢ 0.06b 0.21b
wCHLET4E) 0.92+ 0.97+ 1.21% 1.42+ 1.56% 1.66+ 1.32+ 1.40+ 1.25+
Crude fiber content/% 0.02 f 0.03 f 0.04 ¢ 0.03 ¢ 0.04 b 0.05a 0.04d 0.04 ¢ 0.03 ¢
Kata 87.98+ 87.13+ 83.88+ 82.80+  84.67+ 75.25+ 78.92+ 81.43+ 7931+
Moisture content/% 033a 0.11b 053¢ 0.30d 0.87¢c 0.17¢g 0.40 £ 045¢e 0.64
w(EFEfE) 66.77+ 50.64+ 79.02+ 95.61+  91.74+ 88.01+ 54.68+ 5077+  54.35+
Amino acids content/(mg-100 g 0.59¢ 038¢g 0.11d 0.36a 021b 02lc 0.75f 053¢g 0.20 f
WHIR L 69.78+ 108.91+ 13638+  143.95+  74.58+ 105.89+  141.28+ 11640+ 155.96+
Sugar-acid ratio 4.88d 3.69 ¢ 6.69b 11.50b  5.88d 1.66 ¢ 9.02b 487 ¢ 7.85a
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AL E R A R I A s A2, Al S A AR AL 1] A3, REALI SUGRIAT 6] A4, AR F IR B, HUiTECL S —MEAE AL
C2. R C3. R S8 CA. AR K C5. AL Co. TG EE : C7. L& DI IR D2. JRYE; D3, RIBIRE: D4, AR K ;
D5. JRHHL D6, JRAEI D7, WJE:DS. WIERE DY, WIEHFE D10, FbkAL A D11 S KR & D12, B R D13, &=
El. S JTCFFR G E2. 50 TOFFRL T i B3, AFRCKCRE s B4, FPRLTE BE s BS. FPRIERE s B6. TR s F1. M &0k s F2. Bk F3. PN s F4.
LA Gl iR C &G f-AE PR G HG3. BRE R G4 WIVEMEEEY S R GS. WA S R G, A S R GT. WEM
i G8. MAFYES B GO, KA i 1 G10. FIEMR A i Gl BERLL. R 8 A,

Note: Al. Time from transplanting stage to vining stage; A2. Time from vining stage to full flowering stage; A3. Time from full flowering stage
to harvesting stage; A4. Total growth period; B. Disease resistance; C1. First female flower node position; C2. Maximum leaf length; C3. Maximum
leaf width; C4. Petiole length; C5. Petiole diameter; C6. Internode length; C7. Main vine diameter; D1. Fruit transverse diameter; D2. Fruit longitudi-
nal diameter; D3. Fruit shape index; D4. Fruit stalk length; D5. Fruit stalk diameter; D6. Fruit flesh color; D7. Flesh thickness; D8. Inner cavity trans-
verse diameter; D9. Inner cavity longitudinal diameter; D10. Melons per plant; D11. Maximum single fruit mass; D12. Single fruit mass; D13. Total
yield; E1. Seeds number per melon; E2. Seed mass per fruit; E3. Seed length; E4. Seed width; ES. Seed thickness; E6. Hundred-seed mass; F1. Pow-
dery aroma; F2. Sweetness; F3. Flesh tenderness; F4. Comprehensive quality; G1. Vitamin C content; G2. S-carotene content; G3. Total acidity con-
tent; G4. Soluble solids content; G5. Soluble sugar content; G6. Protein content; G7. Starch content; G8. Crude fiber content; G9. Moisture content;
G10. Amino acids content; G11. Sugar-acid ratio. The same as table 8.
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Fig. 1 Cluster analysis of mini pumpkin varieties
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Table 8 Membership function value and comprehensive evaluation of mini pumpkin varieties

FEFER Index

il 4R+ Variety number
1

2 3 4 5 6 7 8 9
B 0.00 0.67 0.33 0.33 0.33 1.00 0.67 1.00 1.00
DI 0.28 1.00 0.00 0.38 0.61 0.66 0.84 0.79 0.90
D2 0.03 0.30 1.00 0.00 0.78 0.02 0.12 0.15 0.10
D7 0.00 0.79 0.03 0.41 1.00 0.34 0.55 0.21 0.21
D10 0.79 1.00 0.50 0.67 0.00 0.33 0.25 0.21 0.29
DI2 0.00 1.00 0.27 0.04 0.62 0.35 0.64 0.73 0.75
DI3 0.03 1.00 0.00 0.10 0.45 0.15 0.14 0.39 0.27
F1 0.16 0.47 0.48 0.32 0.07 0.00 0.88 0.45 1.00
F2 0.48 0.51 0.43 0.37 0.31 0.00 0.80 0.60 1.00
F3 0.00 0.74 0.66 0.40 0.40 0.34 0.64 1.00 0.69
F4 0.00 0.50 0.71 0.25 0.04 0.06 0.98 0.58 1.00
Gl 0.45 0.56 0.84 0.92 0.86 0.74 1.00 0.19 0.00
G2 0.00 0.30 0.29 0.29 0.38 0.28 1.00 0.51 0.73
G3 0.38 1.00 0.75 0.85 0.00 0.26 0.79 0.75 0.85
G4 0.57 0.00 0.44 0.93 0.81 1.00 0.74 0.79 0.74
G5 0.00 0.08 0.83 0.81 0.41 0.89 0.85 0.50 1.00
G6 0.01 0.00 0.46 1.00 0.68 0.78 0.33 0.51 0.43
G7 0.00 0.26 0.08 0.09 0.08 1.00 0.42 0.59 0.72
G8 0.00 0.07 0.38 0.66 0.86 1.00 0.54 0.65 0.44
G9 0.00 0.07 0.32 0.41 0.26 1.00 0.71 0.51 0.68
G10 0.36 0.00 0.63 1.00 0.91 0.83 0.09 0.00 0.08
Gl1 0.00 0.45 0.77 0.86 0.06 0.42 0.83 0.54 1.00
P = 79 43 Commodity yield score 0.19 0.85 0.30 0.27 0.58 031 0.42 0.41 0.42
1% & 5 159 4 Taste quality score 0.16 0.33 0.54 0.61 0.41 0.57 0.71 0.54 0.69
25454357 Comprehensive score 0.12 0.62 0.39 0.40 0.44 0.63 0.60 0.65 0.70
255 PEN HEF Comprehensive evaluation rank 9 4 8 7 6 3 5 2 1

VE:B NHIPETEAR, D1.D2.D7.D10.D12.D13 JypiF b M7= B 645, F1.F2.F3.F4.G1.G2.G3.G4.G5.G6.G7-G8-.G9-G10.G11 Jy [1/E t

JRAER

Note: B is the resistance index; D1, D2, D7, D10, D12 and D13 are the commodity yield indices; F1, F2, F3, F4, G1, G2, G3, G4, G5, G6, G7,

G8, G9, G10 and G11 are the taste quality indices.
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