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Adaptability evaluation and screening of 14 Cucurbita maxima varieties

in areas along the Yangtze River of Jiangsu province
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(1. Nantong College of Science and Technolog, Nantong 226007, Jiangsu, China; 2. Nantong Haimen District Institute of Agricultural
Sciences, Haimen 226100, Jiangsu, China)

Abstract: To screen out high-quality Cucurbita maxima varieties suitable for cultivation in areas along the Yangtze River
of Jiangsu province, 14 C. maxima varieties were tested under the vertical trellising cultivation. By measuring the traits of
these varieties and applying methods such as significance difference analysis and principal component analysis, a compre-
hensive evaluation and selection of different varieties were conducted. The results showed that Beibeilii 1 has an early
flowering period, strong disease resistance, good taste, and higher total sugar and vitamin C content; Huiguniang/Ruifu
has the highest total sugar content(12.89%); Zhuyan has the highest reducing sugar content(6.70%); and Baijingua/Libai
has the highest yield per plant(1.69 kg). The comprehensive evaluation found that among small-fruited types, Beibeilii 1
and Sweet pudding ranked first and second, respectively, while among medium-fruited types, Baijingua/Li bai, Huiguni-
ang/Ruifu, Zhuyan, and Jiaoyang ranked in the top four. Due to its poor taste and low market acceptance, Baijingua/Libai,
and Huiguniang/Ruifu is less recommended. In contrast, Beibeilii 1, Sweet pudding, Jiaoyang, and Zhuyan are most suit-
able as the main promoted varieties for the areas along the Yangtze River of Jiangsu province.
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Table 1 Cucurbita maxim varieties and their origins for trial

K7 Type #§h# Variety SKIF Source K7 Type fbFh Variety SKJE Source
AR N E—S R ARRL B AR R AR B
Small Beibeilii 1 Shanghai Academy of Agricultural Sciences || Medium  Jixiang Chinese Academy of Agricultural
fruit fruit type Sciences
type IR Sais) LA AR A B Y% 5, JURAB AR
Beibeilii 2 Shanghai Academy of Agricultural Sciences Longxindan Guangdong Academy of Agricultural
Sciences
BEE bR B KT BTN (D A R A ]
Jinxiangyu Shanghai Academy of Agricultural Sciences Dongsheng Known-You Seed (China) Co., Ltd.
AT AR 1 B B BT CRED A RA R
Sweet pudding  Shanghai Academy of Agricultural Sciences Jiaoyang Known-You Seed (China) Co., Ltd.
— L g AR B FSi BRI CPED A R A ]
Yichuanhong Shanghai Academy of Agricultural Sciences Zhuyan Known-You Seed (China) Co., Ltd.
RORA RS T RO AR 2 B TR YR /AR AT P ED A PR 2 7]
Medium  Jinxiu Shanghai Academy of Agricultural Sciences Huiguniang/Ruifu  Known-You Seed (China) Co., Ltd.
fruit ks AR A B SEAINVESE] AKRE (T ED A PR 2 7
type Jinhua Shanghai Academy of Agricultural Sciences Baijingua/Libai Known-You Seed (China) Co., Ltd.

1.2 R

RIS TE I [ AR R AT i 06 2 R AL K N AT
SRR RS R BN X %1t 3 IRE R, R
17 B/NXHEH 10 m*, #REE 0.45 m, 17 1.50 m,
AT RRAE, AR . 8 H 26 HFERA,9 A 11 HiE
T, 11 H 7 HIFGa R, 12 A 8 Houfk.
1.3 MEEHERGE

20 R IR T 55 Y545 R R0 A0 5 A v )™
TEREPRAE B R) 25 A2 HA AR 2R S SRS
ARSI A R ST R, R 10 d I RS
JRER . BEAS SRR 5 AT 1 SR Sz E
HCPIME , [F—Fabs URE AL — 25
13.1 AFHAwmERiEE 757 e A
H T A (DA H T . AR K A IRE SRR AR I L R IR
WA R AR S5 AR B, O A AR K AR A R
/_;Egmlo
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IR BH AR K G/ FR AR L A 2R A4 8 N A
HOBT R I AR 4 ds 75 FF H T AR, HY R 1]
N6de BES AESNVEAEEE MM T4
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100%. ASE AP IAETERT RN 35~49 d N5, &4
T AGAE T 18] 5 B, 0N 35 ds 2K T G/ 4 0 A6 R 1) 8
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Table 2 Analysis of growth periods and field performance for different varieties of Cucurbita maxim

UG LR 18] E KRR AR

Time of first flowering/d  Disease incidence rate/% Growth vigor

ati il HH T I ] =
Variety Emergence time/d  Emergence rate/%
DLigg—"5 Beibeilii 1 4 90.7
%% =5 Beibeilii 2 5 93.0
4% K Jinxiangyu 5 100.0
flt4i T Sweet pudding 5 100.0
—H 21 Yichuanhong 5 98.5
B4 Jinxiu 4 99.0
1€ Jinhua 5 82.5
T HfE Jixiang 6 80.5
7% S Longxindan 4 100.0
7t Dongsheng 4 99.0
YFH Jiaoyang 4 96.5
ki Zhuyan 4 97.5
AU/ A Huiguniang/Ruifu 4 88.9
14 )R/4% [ Baijingua/Libai 4 100.0

39 0.00 % Strong

44 0.00 % Strong
35 33.20 5 Weak
36 3.60 #1 Medium
36 15.00 ' Medium
42 0.00 5 Strong
46 0.00 B Strong
48 420 f Medium
41 0.00 B Strong
37 0.00 5 Strong
46 0.00 B Strong
39 0.00 B Strong
49 0.00 i Strong
45 0.00 i Strong

MR 2K, P PR o I R DL DL 4 —
SO S RS VIR REST R I VIR FE R
AU AR/ AR | 1A /4R A 10 AN, R0 R
%178 0.00; & EHURPESRZE , KIEFEA 33.20% ; i
T —HA L EH RS 3 AN AR R AE 3.60%~
15.00% . MAEKFARE , GUmMERP) 10 A a M
KGR, & KIS, A KIA TSI 5B .
22 AR FrREANSMRIFRMER S

fe 3 AR 1 Al %0, 14 ANTEEER I R, SR %
Fit 22 BE, WIR G BIRG LR, B A (G4 AH 18] (1) 4
guimFt . RFIERECAETE , Bita irta)m 2. R
WIERCAEIE J& 2, Bl B Sk e KR i s 3R
W ZE AR, FER A, 14 NS, LI
G5 NNE -5 . &FE.MAT . —H4%S
A FPOA N AL, FoAh 9 AN ROy TR R . ASTE]
PRl AF B B R, Hrp DU — 5 e
FHFAGRBA 3 A R IOF 2D, R dF N 2. B
& N/ZE A IR T I DB R S oK —

2L Fh - B AT AN N JEBE S0 AT T M s e
/e MWERIBIRECE , WIS — 55/ 0.50), 4f
FH 5 A (0.83) 6
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FHH R 4 AT 50, AN [5) 78 5 7 I F (8 IR 48 05 22
FRK. WINEg SN — 5K aRES 25
B3 T H AR SRR ST A S R B EK
TN =5 DIl ak— 5 S5 VIR FHAE 4 A
B, 5 HAR 7 AN a A ERARE . REIR/FRAR . H
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DL GE—"5  — 20 I P AR HE SR 4 AN SR B
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T HoAth S Rl AN 2.79% . A A R MRS B
T H A SRR, S HFRE L E S R/AR S 2 AN R E R
AR, HHAR 11 SRR 2E R B3 B 5%
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Table 3 Analysis of fruit quality traits for different varieties of Cucurbita maxima
Ziic
A A B HTRAE |, R
REF R R kT BH Longitudinal DT T
- : AL s 3 Y =
s Al LG Bt 2N ) KA e o Transverse -
. . . Number . Fruit  diameter of . Flesh
Variety Skin color Umbilical Shank  Shank Flesh color Fruit shape . diameter of
of seeds shape seed cavity/ . thick-
color shape  color . seed cavity/
index cm ness/cm
cm
Ngg—5 Bk Z3 B A o b i [ 050  7.18 3.65 1.59
Beibeilii 1 Dark green Brown  Conical White Yellow Less Oblateness
Mg =s % H L1 o E2 i[5 0.56  6.07 3.22 1.21
Beibeili 2 Green White Oval  Brown Yellow More Oblateness
EFL IR AR AL a3 2] ok ey EZ i BR 0.63 574 3.54 1.26
Jinxiangyu Light yellow Brown  Circle Light green Pale yellow More Oblate sphere
with tangerine
AT 2 A H] L3 TREE e % Bk 051 591 2.74 1.59
Sweet Green and white Brown  Circle Light green Pale yellow More Oblate sphere
pudding alternating
—Hher s ki 3 iony % i Bk 061 557 3.24 112
Yichuanhong Tangerine Brown  Circle Yellow Orange More Oblate sphere
Bk LEEA i 3 gy EZ i [ 0.67 835 5.61 2.07
Jinxiu Tangerine Brown Oval  Yellow Orange More Oblateness
ke RER 3 Ml kR iy EZ i 1] 0.76  8.12 5.81 1.9
Jinhua Dark green Brown Oval  Brown Orange More Oblateness
Eis 2k 3 3 3 % i 071 776 5.10 2.02
Jixiang Green Brown  Oblate Yellow Yellow More Oblateness
circle
% 25y (AN ki BUAE 3 iy > it 1] 0.82 898 6.64 2.23
Longxindan Tangerine Brown  Conical Yellow Orange Less Oblateness
KTt (AN SEC S TSy i1} % it [54 0.80  8.70 6.21 2.05
Dongsheng  Tangerine White  Oval  Pale yellow Orange More Oblateness
green
Y LZEAN H B ZREAdE REER s Jr Bk 0.83 929 6.76 1.84
Jiaoyang Tangerine White Conical Greenand Orange Less Oblate sphere
white alter-
nating
ESic A 23 L E A1y EZ Jri Bk 0.80  10.00 6.69 2.08
Zhuyan Tangerine Brown  Oval  White Orange More Oblate sphere
PR e TR AES 3 a3 R % JE 0.67 1045 6.53 2.50
Huiguniang/ Light green Brown  Circle Brown Pale yellow More Oblate sphere
Ruifu
HeWAEH KA i ZREAAE IR £ ITEES 0.74 1131 7.23 2.64
Baijingua/  Off-white Brown  Circle Greenand Pale yellow More Oblate sphere
Libai white
alternating

Ng—5% 5 ML ESARE, 5HAL 6 M
FERBEZE  EHENEERCTERIK, N
4.35 mg-100 g'o AN[A] S E] 1 2 0 B AR AR AR
ZESE, R R T H A R, I 2.07 mg - g s KA
QR/EmAR AN A G2 R T H AR R, 585/ K
HE2ANRMESALE, 5HAD 10 SR ZE R
T o A G R/ AR AN 4 V2R A RE R L
AT AR, 5E&F L AT ERARE, 5]
Al 9 A b2 S 82 s DU DL S T HoAth el
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DUDI4E—"5 Beibeilii 1~ D1 J1%¢ 5 Beibeilii 2 &7 K Jinxiangyu EH AT Sweet pudding  —H 4T Yichuanhong
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Fig. 1 Fruit features of different Cucurbita maxima varieties
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Table 4 Analysis of quality traits differences among different Cucurbita maxima varieties

o wCR ) wlEHD  wGEEHD w3 © wCEH D WHIE L y 5 4
wi . - S . L k&5 2%
Variety Total acid Total sugar Reducing sugar Vitamin C content/ Protein content/ Sugar—amd Taste Taste rade
content/% content/%  content/% (mg-100 g™ (mg-g") ratio
MNERE—%5 0262  10.54abc 273 ef 11.68 ab 1.47b 40.84d  KRGAEFE, R E 5
Beibeilii 1 Powder, sticky, fragrant,
sweet, best taste
MN%Z=5 030a 279 f 0.76 g 14.89 a 0.89 cd 9.36e MikE 3
Beibeilii 2 Powder, sticky
EH/HE 0.11d 8.95bede 1.95 efg 435¢ 0.57 de 82.87 abc il B, T Hh A A 3
Jinxiangyu Sweet, soft, coarse texture
FHA T 0.14bcd 1243 a 1.91 efg 12.78 ab 0.93 cd 91.19ab & K, Wik 4
Sweet pudding Sweet, soft, milk flavor
HRAL 0.15bcd  9.89 abed 1.69 fg 12.53 ab 1.09 be 68.32 bed Mkt 1
Yichuanhong Powder, sticky, sweet
HiZ5 Jinxiu  0.18b 751 cde  3.46de 9.57 be 1.13 be 42.44d KGR 4
Powder, sticky, fragrant, sweet
HifE Jinhua  0.13bcd  6.93de  3.04ef 14.46 a 1.16 be 55.08 cd  #ikF Powder, sticky 3
¥ Jixiang  0.13bed 593 e 2.84 ef 12.61 ab 0.58 de 48.43d il Powder, sweet 1
)% Ry 0.10d 724de  3.57 cde 12.58 ab 1.47b 71.44 bed K Soft, sticky 2
Longxindan
KTt 0.16 bcd 6.0l ¢ 1.99 efg 13.73 a 0.98 bed 38.21 de  HUKR A 4
Dongsheng Soft, sticky, demi-sweet
4R 0.17bc  9.87abed 5.13 abe 5.68 de 1.28 be 65.01 bed i i 3
Jiaoyang Powder, sticky, demi-sweet
i Zhuyan  0.11d 11.96ab  6.70 a 8.09 cd 2.07a 111.18a ¥ ¥% Powder, sticky 2
KUGUR/AiAE  0.12cd  12.89a  4.73 bed 5.78 de 0.24¢ 112.14a  FpE, K 1
Huiguniang/ Powder, sweet, average taste
Ruifu
F4&V4 1 0.12c¢d 12542 5.94ab 5.71 de 0.30¢ 108.74a M., K 1
Baijingua/Libai Powder, sweet, average taste

T - R PS5 AN FNS FRERORAE 0.05 KT EREE. TR,

Note: Different lowercase letters indicate significant difference between different varieties at 0.05 level. The same below.
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Table 5 Comparative analysis of yield for different Cucurbita maxima varieties
hi A X LR /RIS L \V5is = Rk R s
Variety Plot yield/kg Number of fruits per plant  Single fruit mass/kg  Yield per plant’kg  Yield/(kg- 667 m™)
DD 2§ —-5 Beibeilii 1 9.40 2.04 0.33 0.67 efg 663.47 efg
DD 2% — 5 Beibeilii 2 7.55 2.20 0.26 0.54 fg 532.85 fg
47 & Jinxiangyu 8.35 2.83 0.21 0.60 fg 589.54 fg
4 1" Sweet pudding 9.64 2.75 0.25 0.69 def 680.23 def
— 4T Yichuanhong 5.90 2.82 0.15 042 ¢g 41646 g
4 Jinxiu 12.74 1.11 0.82 0.91 cde 899.04 cde
i 4 Jinhua 12.60 1.07 0.84 0.90 cde 899.29 cde
i K Jixiang 13.09 0.92 1.02 0.94 cd 924.17 cd
3%} Longxindan 16.82 1.00 1.20 120b 1187.31b
%<7t Dongsheng 15.91 1.19 0.95 1.14 be 1123.13 be
B5[H Jiaoyang 13.16 111 0.85 0.94 cd 929.19 cd
K4t Zhuyan 15.59 1.08 1.05 1.11 be 1 100.16 be
TR Gk W /%48 Huiguniang/Ruifu 15.99 0.88 1.31 1.14 be 1128.34 be
[14:)W/4% 1 Baijingua/Libai 23.65 1.00 1.69 1.69 a 1669.35a
1 669.35 kg, & T HAt A A . 667 m* BB 38 KX PSR S A SR R B RO R B B
1000 kg B AL A 4 A, 2 e KA IR Rk BOEREE R GEEESE VAR C RSBV EAR
R BESHR T — AR BN S 667Tm’  FE VRN E DX RS 9 MERIET E R

PR ERAR, YW RFER TR NG —5 g
SME A EAMOHAD 10 N A AEE R ZE
BT AN B R 4 TV 2 K. B N e K
(R 425, N 1.69 kg it /N2 — 240,
0.15 kg. FPREE MEUR 2 KT A 2 &7 £(2.83
AN FI— H £1.(2.82 AN 5 520 1 02 K Ay G /it A, N
0.88 1.
2.5 AEEFREIKGMERS T

B 14 NP0 PE R IS Bl 2 g /s SRR e SR

IIHT L3R5 3 D TR FiuFodFs, G R WEK 6.8 7.
NG R TR R T T 22 TR RN 92.660% ; H1 IR
BIPE e R R 1T 7 Z 0Tk %N 89.347%. BT AL
TN IO ) e R FE B 34 0.4, ROWR 5 BF ST TR 1
R A7 2 A0 35 5 R DR B S M T2 2y H a] B &L
HPRE A B, SR T 45 6V
2.6 AEIFEFREMNRMLEETEN

R 8 Fion, i BURFE M KT 1 1 3 A F Ak
a3 0 14 AN P B ISR 4378 BB R R B A 2

*6 NREREMHOHERY

Table 6 Loading factor of small fruit type Cucurbita maxima

PEIR T 1 k2 F K3 LR E AT %)
Trait F F, F; Communality
JLAJEFE Flesh thickness 0.959 -0.181 -0.128 0.969
HIEAE%L Fruit shape index 0.946 0.203 0.004 0.936
SR & Total acid content 0.290 0.917 -0.088 0.932

JUBES B Total sugar content 0.476 -0.757 0.404 0.962

& JE B 7 & Reducing sugar content 0.671 -0.587 0.252 0.858

4k 2 C ¥ & Vitamin C content 0.208 0.790 0.391 0.820

[ 4 & Protein content 0.659 0.328 0.621 0.928
IS & Single fruit mass 0.848 0.329 -0.352 0.951

/NX 725 Plot yield 0.830 -0.229 -0.493 0.984

FFE{H Eigenvalue 4.460 2.723 1.156

T1#k % Contribution rate/% 49.558 30.257 12.845

ZiFTTHR % Cumulative contribution rate/% 49.558 79.815 92.660

« 84 -
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Table 7 Loading factor of medium fruit type Cucurbita maxima
PR F A1 F2 FH3 FEFE R CARTF %)
Trait F F, Fs Communality
RIJE B Flesh thickness 0.902 -0.343 -0.169 0.960
RIEFE 4L Fruit shape index 0.206 -0.726 0.455 0.776
JRF i Total acid content -0.507 -0.172 0.675 0.742
M4 Total sugar content 0.859 0.325 0.331 0.952
I J5HE # 5t Reducing sugar content 0.705 0.630 0.263 0.963
4k 3 C i Vitamin C content -0.719 -0.269 -0.609 0.960
R [ & Protein content -0.437 0.816 -0.136 0.876
1)U & Single fruit mass 0.931 -0.165 -0.294 0.981
/NX =5 Plot yield 0.843 -0.040 -0.346 0.832
FHE{E Eigenvalue 4.634 1.944 1.464
TiMk% Contribution rate/% 51.484 21.595 16.268
21 5k # Cumulative contribution rate/% 51.484 73.079 89.347
=8 EWMAENREEST
Table 8 Principal component factor score and comprehensive score
T Sl F 5 K154 Principal component score 2 AN VAN HE4,
Type Variety PC, PC, PC, Comprehensive score  Rank
N DUL4—"5 Beibeilii 1 2.925 0.304 0.351 1.713 1
Small fruit type LU= 5 Beibeilii 2 ~1.070 2.564 -0.767 0.159 3
477 K Jinxiangyu -1.431 -1.886 -1.091 -1.532 5
TG T Sweet pudding 1.520 -0.796 -0.138 0.534 2
— 4] Yichuanhong -1.945 -0.187 1.644 -0.873 4
rh A B4 Jinxiu -1.461 -0.934 1.705 -0.757 6
Medium fruit type 4644 Jinhua -1.932 -0.239 -0.635 ~1.286 8
FHE Jixiang -1.292 -1.348 -0.328 -1.130 7
3%t Longxindan -0.126 0.541 -2.060 -0.317 5
4.7t Dongsheng -1.816 -0.740 -0.738 -1.360 9
4 Jiaoyang -0.925 1.720 1.547 0.165 4
K Zhuyan 0.724 2.704 -0.052 1.061 3
IR Ui 4R /%t 4% Huiguniang/Ruifu 2.541 -1.197 0.970 1.352 2
[14:JI/4% 1 Baijingua/Libai 4.287 -0.506 -0.409 2.273 1

BATERE . 5 AVNRELE A HEE N I — 5
SHAAT >N 5> HBa>&EF K. 9
R A HEF 9 E 2R > IR AR/ e > A
> > e g )T > G5 > > > 4T .

3 W4

st AR 3 S R PP S 51 R 1 B DD R % B —
A ANTE] bR DR 35 A% A R B 2 S Y (A
o R b BRI AU S L AT R K
HIAN A, 2RI AN AR A Ak 56 R ) 57 20 2R
B 3, XS 14 A VU R I A AT IO, 25 R K
W AN [ b B B AR AE AN R PO PR A 22 5%, 7 i
PEREARE . NNG—5 . 3e/N/ZH BT K

S5 4 A R L R I TRDREL LR R R U MR, R
PEREBIRE  &F L. BALEKHBE, K5 K
e DUDIGR—5 AT TS5 BB & B, D, 5
2B R ST TR AT VR R & R S R

JEAFAE B35 IEM R 45 R — 2
RS AP SR, nIE R RS B Sk
JEURE VB R R R R AR . AT T AR
I JEURE S R AR 0T 8 R 4 o e » A ot 2R I
IR S B S E A RS R 2 EAKEL, 5
RSP A R B RSP, R
iR AR TR 5 R 7 B A e i, R &
K BEARK, R i [ () e ORI T2 . ARBE T
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