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Adaptability evaluation and screening of 24 pumpkin varieties under pro-

tected cultivation in southern Guangxi

Lu Jianxun', Liu Wenjun', Liang Yuanbin’, Wan Zhenglin', Zhang Man', Chen Zhendong'

(1. Guangxi Academy of Agricultural Sciences, Nanning 530007, Guangxi, China, 2. Agricultural Science Research Institute of Xingye
County, Xingye 537800, Guangxi, China)

Abstract: To screen out high-quality pumpkin varieties suitable for protected cultivation in southern Guangxi, this study
took 24 pumpkin varieties as test materials, systematically measured the trait indicators of each variety, and carried out a
comprehensive multi-dimensional evaluation using methods such as significance difference analysis, principal component
analysis, and membership function analysis. The results showed that for the long - strip - shaped varieties, the equivalent
yield ranged from 1 075.05 to 2 074.32 kg - 667 m”, the soluble solid content was between 6.05% and 9.45%, the inci-
dence rate of viral diseases was from 0 to 3.33%, and the powdery mildew incidence index was from 0.00 to 87.50. In the
comprehensive evaluation, Defengmi No.1 and Huashengmi were tied for the best, followed by Jinxiang Huashengmi. For
the spherical-shaped varieties, the equivalent yield ranged from 696.39 to 2 946.89 kg - 667 m™, the soluble solid content
was from 5.43% to 9.30%, the incidence rate of viral diseases was from 0 to 43.33%, and the powdery mildew incidence
index was from 0.00 to 100.00. In the comprehensive evaluation, Mibei 306 performed the best, and Shaoxing No.1
ranked second. In conclusion, Defengmi No. 1, Huashengmi, Jinxiang Huashengmi, Mibei 306, and Shaoxing No. 1 are
suitable for protected cultivation in southern Guangxi.

Key words: Pumpkin; Protected cultivation; Comprehensive evaluation; Variety screening
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K BT th JLE #39%
#3 TEENKEMZEIIEFETHRELERR
Table 3 Disease incidence of different pumpkin varieties under protected cultivation

SEFH 46 d SEFE 72d
Colonized for 46 days Colonized for 72 days

Al A4 R KH —— TR = e T T 1

Variety name Growth vigor PRI ERERRIRE OWERARE AR IR
Disease incidence Disease index of Disease incidence  Disease index of
of viral/% powdery mildew of viral/% powdery mildew

4= 1 ‘5 Defengmi No. 1 H Medium 0.00 0 0.00 36.72

#4225 3 5 Defengmi No. 3 ' Medium 3.33 0 3.33 25.00

164 % Huashengmi fH Medium 0.00 0 0.00 73.13

%% /N Xiangyuan Little Pumpkin =~ H' Medium 0.00 0 0.00 0.00

Je & # /R Wuman Pumpkin o Strong 0.00 0 0.00 60.63

# J1 306 Mibei 306 1 Medium 3.33 0 3.33 39.38

% J1 308 Mibei 308 ' Medium 0.00 0 0.00 62.50

#12% 1 %5 Shaoxing No. 1 i Strong 0.00 0 13.33 88.75

212 2 5 Shaoxing No. 2 i Strong 36.67 0 43.33 100.00

&6 % Jinxianghuashengmi 7 Medium 0.00 0 0.00 37.50

% Xiangmi 78 Strong 0.00 0 0.00 1.88

Z% % Naili 55 Weak 0.00 0 0.00 75.00

%775 Jinxiangli i Strong 0.00 0 0.00 0.00

F5 % & H Xiuzhenwumanzao i Strong 0.00 0 0.00 26.88

I — B 48 Nenzaoyichuanling i Strong 0.00 0 0.00 87.50

B H ALK Zaoxiubaihuapi i Strong 0.00 0 6.67 75.00

4 2 5 Xiangyu No. 2 3% Strong 0.00 0 0.00 0.00

mn K/ H Pinwoxiaochou i Medium 0.00 0 0.00 14.38

/NG Xiaonuozai ' Medium 0.00 0 0.00 48.13

Tt/ Baiyouxiaoxiang 1 Medium 3.33 0 3.33 87.50

FH% 1 5 Baiban No. 1 i Strong 0.00 0 3.33 100.00

F#% 3 %5 Baiban No. 3 i Strong 0.00 0 10.00 100.00

(4% 5 5 Baiban No. 5 o Strong 0.00 0 6.67 100.00

H#% 6 5 Baiban No. 6 i Strong 0.00 0 0.00 100.00

T MEAE T A7 MEAE [B] BE 25 SR T TR B L
I8 R 2 TR0 R0 8 B T 38 Bk AR A SR Y
JERE R [ TR B B /N X PR e 3R 10 T AR,
HBEAT B MR AN 85 A, o SR e UE ,
BARB AR ATHET

241 RARFHRSNT TRABEK, KK
A ) 22 S R R B R T R B R S R .
R 6 AL, K& M 10 MRAFEMRE S
AEAN T 10.73%~210.45% 2 8] , H o955 3955 & 0
AR R MR K, IR A B R R R
(94.21%) , T AHC LA 7t R /N o [EIBRIE S FP 10
AR 28 5 RECE N 12.18%~165.75% , I 5
I3 R R AR S R U K, FL RN T 35 Bk A TR
(51.52%), TR KA 5 24N, DL EgRE
B, AH AR ol 0995 290 B 22 SR B O B I, T T (D
KA S AR e « AR S B TE & 4848 LI AR

100 -

AEEAEER. KFERMMERRZREKT 30%
(TR bRA 4 A, 53 50 8 5906 K0 2« R K0
T T MEAE T AL ST 35 BUR A TR 5 [B] B3R ity ol
B 6 A 3 NIRRT 2 T35 Bk AL A
H 90 AT L METE TR B i /N X P i e SRR RS o

242 MM FEEJHESAETN BHIL
@ R Tk RE S RIS B A 2 A IE W) 5 £ $
b, # B AN B — I ER A 1R A, T BE 22 1T R
MUER P SR . ZOTVE T, A A SR B
HE bR, R A HRRIEL . RIER 71
PR EE IR, 7E 20 At a M KRR HEL T 5 1
MK IR E G/ S/ AR AR B
B 15 NEA s BIEREHEART S S FR O B
RS RFAER W — 8% % 03064
M5,

243 EEB{KELS T RS X 20 MK
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Table 5 Comparative analysis of yield of different pumpkin varieties under protected cultivation
BT fiﬁjﬁﬁkélé_m%& AEZE DLV KB e
Variety name verage fruit Av;rage single Plot yield/kg Converted Xleld/
number per plant fruit mass/kg (kg-667 m™)
£ % 1 5 Defengmi No. 1 2.67 1.92 48.53 cde 2021.98 cde
#4225 3 5 Defengmi No. 3 1.67 3.12 49.77 cd 2073.98 cd
164 % Huashengmi 4.00 1.24 49.78 cd 2074.32 cd
F % /N K Xiangyuan Little Pumpkin 2.67 1.13 29.26 hijk 1219.33 hijk
JEE #JK Wuman Pumpkin 2.38 0.73 16.711 696.39 1
2 U1 306 Mibei 306 2.17 224 45.79 def 1907.91 def
2 U1 308 Mibei 308 2.17 277 63.77 ab 2657.16 ab
2% 1 %5 Shaoxing No. 1 5.00 0.44 24.24 jkl 1010.21 jki
#4325 Shaoxing No. 2 4.42 0.45 19.28 ki 803.17 ki
&6 E % Jinxianghuashengmi 1.58 2.80 41.21 defg 1717.27 defg
% Xiangmi 1.58 2.48 38.70 efghi 1 612.58 efghi
%% 55 Naili 1.67 1.90 30.23 hij 1259.70 hij
%A% Jinxiangli 1.54 2.76 43.21 defg 1 800.35 defg
752 T & H Xiuzhenwumanzao 333 1.19 39.24 efgh 1 635.24 efgh
. — H 4 Nenzaoyichuanling 2.33 2.40 56.88 be 2369.91 be
FL.75 146 )% Zaoxiubaihuapi 2.54 2.28 58.74 be 2447.52 be
7 2 %5 Xiangyu No. 2 2.79 1.21 32.96 ghij 1373.51 ghij
k7N H Pinwoxiaochou 2.46 1.13 28.29 ijk 1178.97 ijk
/NEAT Xiaonuozai 3.29 1.20 39.39 defgh 1 641.23 defgh
H L/ Baiyouxiaoxiang 3.04 0.90 25.80 jkl 1 075.05 jkl
4% 1 % Baiban No. 1 5.56 0.68 37.66 fghi 1 569.35 fghi
4% 3 5 Baiban No. 3 1.67 3.70 57.01 be 2375.38 be
4R 5 5 Baiban No. 5 1.46 442 61.40 ab 2558.59 ab
F11R 6 5 Baiban No. 6 1.50 4.73 70.72 a 2946.89 a
=6 HEMRKTZFIM
Table 6 Variation analysis of quantitative traits
L8 FEdR B Wokts s WEE S ZRAN
Fruit type Trait Minimum Maximum  Mean (Sitar}da:rd CO?fﬁ.CICT of
eviation variation/%
S iA 7R 75 & 2 Disease incidence of viral/% 0.00 3.33 0.67 1.41 210.45
Long-shaped FIH3 % 453X Disease index of powdery mildew  0.00 87.50 3242 30.55 94.21
HMELETI 0T First female flower node position 6.14 35.91 20.66 8.25 39.95
34 B PR AL TREL Average fruit number per plant 1.58 4.00 2.58 0.79 30.73
AL 5] B 50 Interval between female flower nodes 1.69 4.55 3.21 0.90 28.05
/NIX =1 Plot yield/kg 25.80 49.78 38.37 9.09 23.70
H%4€3 Full blooming stage/d 21.00 42.67 32.43 6.49 20.00
FJEE Flesh thickness/cm 1.57 2.84 2.15 0.37 17.04
A PEE T4 & Content of soluble solids/% 6.05 9.45 8.26 1.06 12.83
15 [A]4 £ Internode length/cm 12.39 17.92 16.04 1.72 10.73
[F R IR 7595 & 2 Disease incidence of viral/% 0.00 43.33 8.00 13.26 165.75
Round-shaped P35 Bk AL VAL Average fruit number per plant 1.54 5.56 2.91 1.50 51.52
FURM 4995 18 % Disease index of powdery mildew 0.00 100.00 72.81 32.01 43.96
AL 7] B 50 Interval between female flower nodes 1.83 6.44 3.53 1.52 43.00
/NIX =1 Plot yield/kg 19.28 63.77 43.68 15.55 35.61
JPIJEFE Flesh thickness/mm 1.88 4.28 2.81 0.92 32.68
T4 MEFE 7 First female flower node position 13.28 28.38 19.30 5.35 27.70
Al M4 & & Content of soluble solids/% 5.43 9.30 7.41 1.32 17.81
JAE ] Full blooming stage/d 26.67 39.00 31.03 3.94 12.70
11K % Internode length/cm 11.75 17.18 14.52 1.77 12.18

- 103 -



539 %:

L

ox

X & HF 5T

ol S96'¢ 0000 8€¢S0 0000 000°1 000°1 £Sy0 SL6'0 0000 0000 0000 1[SuerxuIf HEDL
6 SLTY vTe0 9vT0 1€0°0 0ST0 000°1 €90 §TTo ory0 €650 431 IreN §es
8 CILY 8LE0 000°1 SS1°0 SLEO 000°1 61€0 000°1 Y610 881°0 c01°0 80€ 1PQUA 80€ 11 &
L 98tV 6160 0000 SIL0 0000 0000 000°1 Y010 190 1€9°0 L1880 T "ON Surxoeys L TRz
9 L68'Y 000°1 8780 1€0°0 0000 69L°0 0000 §TTo 1Yo 1780 160 € "'ON ueqreq & ¢ XyH
S cses 1180 111°0 0980 €Iro 2690 8780 0000 1LS°0 9690 6990 [ "ON Surxoeys L 5KHz
14 0L9°S 89¢°0 9650 SC1°0 9090 €60 £€86°0 €180 1120 6050 LOE0 90€ 19QUA 90€ 1 &
€ 6119 1180 S¥8°0 L6170 STro 000°1 61€0 6CC0 80 8L6°0 16L°0 SurjuenyorKoezuaN $4HH —

C €TC9 ¥8L°0 L8880 6vC0 0ST0 9%8°0 SO¥'0 L9170 08L°0 000°1 9680 1denyreqnixoey A El &y padeys-punoy

1 06€9 980 €0 000°1 0000 €60 891°0 wlo 000°1 6L8°0 000°1 [ 'ON ueqreq & [ MLl A%
0l 6.9V €Cro 8€¢S0 0000 6L6°0 000°1 169°0 9SL°0 11¢°0 0000 18C°0 Twguery E
6 06L'v 0000 6670 0050 000°1 000°1 0000 SLSO 6890 8TL0 0000 7 'ON nASuery L THE
8 €LO'Y 000°1 0000 090 0000 0000 2990 000°0 000°1 80L°0 000°1 SuerxoerxnoAreg A E
L L66'Y 9y 0 70170 29¢°0 9¢8°0 000°1 10L°0 09C°0 1S¥°0 98C°0 5580 NOYJ0BIXOMUL] T \[/ LY
9 celrs LLYO 000°1 S€0°0 YILO 0000 8L6°0 000°1 1L0°0 8510 000 € "ON Twdudjoq Lo ¢ EAER
S v8T'S €S0 L9570 LOLO 0sy 0 000°1 0050 89T°0 65¢°0 17€°0 6950 1BZONUORLY £ 4/
14 0¢°S €70 8760 8P 0 0850 000°T 0860 €70 990°0 1120 o [ "ON rwdudjo(q L1 %R
€ 8T¢'S 8¢S°0 000°1 000°1 ¥91°0 000°1 LT9°0 9LT0 0000 161°0 1€S°0 rwdudysenyy = H
C L9G°S 1€V°0 €v9°0 0000 1LS°0 000°1 000°1 IS0 LYT°0 YrL 0 6150 rwgudysenysueIxulf EZLHED

upyduing oyn17 ueni3uery padeys-3uo|

1 01S9 2980 124480 8P 0 000°1 000°1 8YE0 6550 10€°0 000°1 LY8°0 NI BN[G 8 AES}

21008 o PRIk 1od BMHHM bowﬂwu%ﬁ uomﬂw\wom SPHOS SIqnos ssauwydIY) WU sapou Moy uonisod
Surwooyq 101d JO JuRI0) OpOUISIU] J[PWIJ USIMIIq  OPOU TOMO[J
yuey  TwIOL g g MRV epuossia o asesig L R ol ooy s oweu Apres  odeys ymig
YT yw g FUEH AR L e TEME L i 9o (s A
WGk WD e

anjeA uonouny diysiaquidn H) W BRI (3

SII)ALIBA PIISI) Jo sAdIpuI Afiqerdepe ay) 10j sonfea uonduny diysroquiow jo Supjuey [ dqeL,

ZHEBEREEYB R TR W) L%

£ 104 -



%5 8 1

WA 80y, 45+ 24 P JIC it Aol £ A OB B O SE PR VA 5 0 i

X ISR 5T

FRERT 10 ANIE B AR AR BEAT R 20 bT , 45 SR a0k 8
FioR o ARIEFFEAE>1 BRI, KA TR $2 S 3 3
Ay, Bt TR ZE A 79.803% ; [ABRIEIRELE] 2 A3
By, BT TRk N 80.891%, 15t B FT XM 5 & 4
B TIRGIERRI R EE . EREE B —
T (PCDTTRRFR N 38.159%, BRI IE I N
MEFEAT 07 R R B RS AE A s 25 — F sy (PC2) 1T
k26 23.867% , X B ORBLIE AR A A VE B ) &
i S E A (PCOTTBRE N 17.777% , T ELKHK

TR N BARRAL . FERIBRIE S, 58— E 4 (PCD
TUHRZE N 57.758% , 1 B HF R br CLFE e MEAE T
BE A T i 0 TR 5 SR PR R S N o R HE %
AUEAEIA 55 = F o (PC TR R AN 23.132%, 1
BB AR N AT HEE TR & AN X 77

P E R 2%k WS k8 42
Tabn , & G S B R BUE AT b . AR & 3 B 1)
DTHREE , THEAS B R BCE RO & P 2R A
B R BUE (D 8D , 0kl D EATHE T . 3R 9

*8 MikmMER R ER S DT

Table 8 Principal component analysis of the adaptability indices of tested varieties

K47 Long-shaped

[#ERF Round-shaped

FEFR Trait

PCI1 PC2 PC3 PCI1 PC2

T MEAE 7 First female flower node position 0.839 -0.300 0.223 0.951 0.235
WELE [F] B 2X Interval between female flower nodes 0.461 0.445 0.446 0.865 0.385
1184 ¥ Internode length 0.637 0.563 0.092 0.847 0.125
P Flesh thickness 0.753 -0.103 -0.532 0.932 -0.030
A [ A 5 & Content of soluble solids 0.183 0.833 -0.346 0.024 0.868
Jp3 B9 A R Disease incidence of viral -0.384 0.312 -0.623 -0.548 0.625
K9 K 3 $5 21 Disease index of powdery mildew -0.625 0.642 0.244 -0.910 -0.141
S-S5 BERR AL TEL Average fruit number per plant -0.526 0.068 0.757 -0.693 0.414
/X 77 Plot yield 0.597 0.693 0.163 0.341 -0.856
&AL Full blooming stage 0.850 -0.288 0.267 0.901 0.154
FFE(E Eigenvalue 3.816 2.387 1.778 5.776 2.313
TTHAZ Contribution rate/% 38.159 23.867 17.777 57.758 23.132
ST TIHk % Cumulative contribution rate/% 38.159 62.026 79.803 57.758 80.891

ALEN, 7 20 A S A, HEL AT 5 BRI A
WOONEEE 1 5 A E FEEBEEI S &
A, FERTE S AR I 47 58 2% D1 308 %
D306 235 8% 15,
244 BRI RS R BOWIECE R R
PTG e ST WA A R PSSP I DU e 2
B4R BR 0T AP AT SR A VRN (R R AN E] 1R
MERGE—EER, T AT B . 4
A WA TR VPN 45 R BUS B HEAA BT S SRR RS
B EREFW, KEEHE 3 NMMES, 2SR
A% e EAEEE 15 FERIEA 2 A M
AL RN E DL 306 FIZEX 1 5. 5L
SBIERBIES D H2ZAEREAR 0,5 Bk 5 N E
G AT HER  KATE T MR 1 SRR
HINEAR, KR & FILEE  FBREH, &N
306 L T4 1 5.

3 W4

BB A2 R R B AR A KR B AR s

R R R OB . AT 7 T S AR
B AT AT 5 BB R KM N 5 18t 6 RE R
FE K A EZ OISR TR E ERERIE
PR, Gy VR YK A AL T 738 B I B 3B IR AT, 1k
BRG] E ) R T B A B 1 PR 3 M R B
P o AR SRR A T 379 B S8, T P X 5t
T JIC 5] AR e B B 2L i | R BURY S PO B
P G ARG IR 55 06 (2 ) RN s i i 1 (R D
Y Rl e 38 I A TR 5 B R A T A, 24 A Sk
it P28 AT 58 R ) AR K B R A IR S A Rk
I AELAS [R] b P 7 % AR 20 R B B B 3 B 1
HAFTE BB 2 7
FERAENA RS E AR bR, & 5P E
EREK. At KEEGMTE~EN0 T
1 075.05~2 074.32 kg~ 667 m> 2 [8] , RILFT 5 4 1
PhRICAEE BFEEIS MEEE 1 5. &7 KL
BN, BN 2 074.32.2 073.98.2 021.98
1 717.27.1 641.23 kg- 667 m?; [ ERIE i i 37 & 7= &
AT 696.39~2 946.89 kg - 667 m™> Z [A] , B 5 % i

- 105 -



% g7 denl i PN F39%
#z9 HHABRMERMEETFNIEH D EHS
Table 9 Ranking of comprehensive adaptability evaluation index D-value of tested varieties
T K4 Long-shaped - P, [543k JE Round-shaped -
Variety name UXD UX2) UX3) D Variety name UX1) U(X2) D
Rank Rank
e 0.812 0932  0.697 0.829 1 47 TE Jinxiangli 1.000 0.552 0.8717 1
Defengmi No. 1
1£42 % Huashengmi 0.617  1.000  1.000 0.827 2 2 1 308 Mibei 308  0.773 0.257 0.6253 2
7% Xiangmi 1.000 0549  0.457 0.749 3 W U1 306 Mibei 306 0.642 0.584 06251 3
BEE3S 0.893  0.936  0.000 0.707 4 7% 5K Naili 0.457 0.492 04667 4
Defengmi No. 3
Er U TAA Y 0.752  0.760  0.286 0.654 5 W1g 0.136 0.747 03110 5
Jinxianghuashengmi Shaoxing No. 1
/NEAT Xiaonuozai 0.556  0.673  0.794 0.652 6 425 0.028 1.000 03064 6
Shaoxing No. 2

AR/ 0.613 0509 0574 0.579 7 LS oA=Rid3 0.205 0.126 0.1822 7
Pinwoxiaochou Zaoxiubaihuapi
FE2Y 0.805  0.000 0.677 0.542 8 R 3 5 0.240 0.000 01712 8
Xiangyu No. 2 Baiban No. 3
i YN 0.465 0346  0.305 0.396 9 R — B 0.215 0.055 0.169 1 9
Xiangyuan Little Pumpkin Nenzaoyichuanling
BN 0.000  0.709  0.331 0289 10 It 15 0.000 0.293 0.0838 10
Baiyouxiaoxiang Baiban No. 1

Rl AR 6 5 2 UL 308, AW 5 5 FF5 4L
FiR 3 5, 40 5N 2 946.89.2 657.16+2 558.59.
2 447.52.2 375.38 kg 667 m™.

1R i S Y o 3 1 B IR AR % R AR T
GBI CARVIZEY/Rn o S IS i DU S LYy
AT T AT P [ R A B e 1 R, LR S
KA, He B A OARR , SR A O B AR TR
& fl, X 2R E A R A R R A &
5 rg & AL 2B IE M SR W 7T 45 8 — 5.
ARG, KFR MM BB DS ENT
6.05%~9.45% 1], R IR S U RT S AN Fh2 & &
AR EEE 1 5 EBFEEI T MDA EE,
GBI AN 9.45%1.9.38%.9.38%-8.43%.8.40% ;

= EENg)
FRIE AT 5.43%~9.30% 2 [A], BT 5 A fhFb A 44 %

25 EUL306.HM 1 5 BRE &EFE, =05

499.30%+9.23%+8.63%-7.88%.7.18%.

PO PEAE BT A R A e R EURCK I B B R
P 2 W95 B9 10 R A A TN 98 1R R R 5 R
H &P UM ¢, %4510 5 ) B R X SCH
SEUNFEE RS L)X ) R R 5] ARG 4 R AR A
1B 5 AR U8 S5 E VT I3 I T b X F 0 00 435 18 A7 1 22
o PRSI RN, KERSFA 8 AT
BRI A oAt A M R R 2N 3.33% s LR K A
HNTF 50 A A 8 A, HR 2 AN SN
73.13 F1 87.50. [BBKIE mAA 7 ST R K AE

- 106 -

HoAt 5 b AT 3.33%~43.33% 2 18], (85 & I T
HNT 50 R Ea A 2 A, HoAh & R AT 60.63~
100.00 Z |8 . ARG, K ST b 00 14 B 5
BT EERIE M. dE— Dot EBon, KER MM E
G EF 2 5 FEBPOR RIS, SR/
H EE% 1 SR BRI A a &SRR
P, % D1 306 RILAEL , 2 D1 308 48 5L o B — &
A DU B  E R B R

TS R PR R I 11 B R b, G RO
ACRT DA R A= K 395 58 0 SR 52 it Jo 1A )
SO, A B4R A 7 R, PR B A, 2 P A
Mah. IR, KFE M ERNE &S
INEE I ANKRAT S RN T A A B R R BRI A A
RS AR 35 AR S 5 ER 6 5 MY
F5 70 & BRI B 5 1) R

TEAAEYIR B b B 05 346 003, Ak HE B — PR IR Fe
P (P 2 A DA 4 THT 5 00 b 5 Bl it o 1) 5 5
PE, HATWFFE N 5132 B BB AR R R A2 R
FH 3 8050 40 B S B K I B 4 L 45 & S ok BoE
Hbr AR AT 45 AT, 23 18 AR B SR
& bR B AN S B bR B B R A AT IR I L AT
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