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BRI TR AT B AR R AR AR R RRAF TR E S TR LS A xR IR W TR
B T e R, AN MY 6 g R AT AV A W R A EF G A EF ct A RE PR R AR R SRR
RZEAT 10.19%~10.7% Z 18], R B 45 HA-T 0.516~3.190 Z 4], R £ FF 5 0.89~11.40 kg, & 7+ 7 4 38.1%, B o A £ 4
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Genetic Diversity Analysis, Identification and Evaluation of Cucurbita 1.
Germplasm Resources in Guangxi Autonomous Region of China

LIU Wen-jun', CHEN Bao-ling', ZHOU Jian-hui', ZHANG Man', ZHOU Yan-xia', WAN Zheng-lin',
ZHANGLI', ZHONG Yu-juan’, HUANG Sun-da', CHEN Zhen-dong'
('Vegetable Research Institute , Guangxi Academy of Agricultural Sciences , Nanning 530007
*Vegetable Research Institute , Guangdong Academy of Agricultural Sciences/
Guangdong Key Laboratory for New Technology Research of Vegetables , Guangzhou 510640 )

Abstract: In order to investigate the genetic basis of crops germplasm resources, Ministry of Agriculture
& Rural Affairs of PRC and the government of Guangxi Autonomous Region of China launched the projects
‘The Third National Survey and Collection on Crop Germplasm Resources’ and ‘Collection, Identification and
Preservation of Crop Germplasm Resources in Guangxi’ , respectively. We have collected systematically the
resources of Cucurbita L. in Guangxi, followed by the identification and evaluation of pant morphology, fruit
characters, flowering habits, taste quality and resistance to powdery mildew and virus. 261 samples of Cucurbita L.
resources were obtained throughout the whole province, especially in which northern, western and eastern regions

represented a higher number of germplasm resources, with better quality and higher resistance than those of
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1288 7/

W E M 23 %

genotypes in other areas. These genotypes were classified belonging to C. moschata D. cultivars, with its typical

characteristics such as palm-shaped leaves and pentagonal fruit stalks. They showed rich genetic variations,

i.e. the coefficient of variation of leaf size and main stem diameter ranging from 10% to 11%, fruit shape index

ranging from 0.516 to 3.190, the coefficient of variation of fruit weight ranging from 0.89 kg to 11.40 kg( CV =

38.1% ). However, there were defects such as poor genetic stability, overall quality differential and unsatisfactory

complex characters. Fifty-three resources showing earlier maturity, 31 genotypes with high-quality, 61 high

resistance resources to powdery mildew and 5 high resistance resources to virus were identified. Collectively, this

study provided solid foundation for the conservation and efficient use of pant local germplasm resources.

Key words: pumpkin; germplasm resources; genetic diversity; identification; Guangxi

# F7Bl ( Cucurbitaceae ) 7 JAJ& ( Cucurbita L.)
YEYIE IR T (R 5N, K4 16 o wiiife AR,
VG5 | Fh g A M, RS AR (1673 47 ) FHIH E
FPG R B[] Bk UL R T IE £, 2 IE R REAF [A] ( 1723-
1795 4F ) K R, BT PE LY 1/3 JH BARA T
JNE 52, 2 R E 6], m IR 2 o 3 am I 8 4%
i, L REAF BRI R R IR, M
FEARIE Tl SO B Az i G hp 27 A4, o g N (224
Cucurbita moschata Duch., 5l 2 H [E 4 JK ), 5% K
( Cucurbita maxima Duch. , |44 : ENEE RGN ) FIPEH
7 ( Cucurbita pepo L., 5|44 : FEYNEE N ) S&AE T R
R BTN 3 D RER 2 X F Ry re
JNALHE R JIC S TIVRIPG 3 AR, ik ) 1R
JNE R ARG, FRATT H 8 48 i g IO 8 X I
{O)e20) NSRRI N RGN DI 1550 (0= 2 L ) W
YEVI 3 AR iz A A A A A, A pg ALy
FiAE 2SR BAT B S i Ml 22 5, b = 2R AR 55K
FPGEH P, HA A E W, T v P o RNl AR A
EGTPE AR 82212, 5 32 FURY R R 35006 12 e, T
RN ZZ ORI ; 17 BRI R R AR g JIK
FedhFh AR T WA A B A K HEE Btk A
PR A TR B ST R, DRI, 45k
FFNB P TR Y K AT S IR g #  ,

F1 MERESRERS

B RIS Rz, A 5o, iRy v AR R
TR T2 ] 78 B 7 AR A S 2K B 3
FH LSRR SR 5 1 215 i FH B SR iy AN 2 ) A, G
TATEAR RN B AR B AR AN FRIE S 1 2R
PE A N TSR R R R, 12
I R A S (A O S 7 B U, PR A o e
R REE FE 5 IR & EREY RN TR A 5
WCERAT N A P AB SRS LI T PU AR AE P A
AR LS SO I H St R b, TR B2
Byt 8 S AF 5% T AR HH 4 IX g SR P o o U R A R R
Y55, 2015-2019 4R S 82 3 2 B me NS Hb )y
BEUR 237 oy e A fe Iz R TR R R 2 R
AR ARG X IR Y R RS R T 2 4R L)
- A, N TSR RN SRR S
N B T EAE T R M R S R
B AL AR AT RS DA, LA R B3 U e R0R
FISERI A 5T B2 BP0 SRSt AR A
1 MREFE
1.1 #E

2015-2020 4= M 75 4% iy 35045 R T Hi J7 9¢

T 284 1y, Hovpr 23 0y PRUA TR AE A 24010 3l 2k K 2
R OPRYEE 261 1y REw T AERAEM S W 1,

Table 1 The sources and collecting number of experiment materials

KM (3% ) Source ( Numbers )

KAEHS Collecting number

() A (D)
Nanning ( 8 ) Sk (6)
Bz dt (1)
T (17) B (5)
Liuzhou( 17 ) FEZEE (3)
RlKE (4)

—{LH(5)

S$C20202010

SC20183037,SC20181046, SC20183004 ., SC20183008 , SC20183011,SC20183031

SC20171099

2016451171.2016451172.2016451173,2016451179.,201645119

SC20181138,SC20181154,SC20181158

2016451235,2016451251,2016451293 2016451305

SC20191191.,SC20191193,SC20191212, SC20191213 . SC20201205
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xzi1(4g)

KM (3% ) Source ( Numbers )

KAEHS Collecting number

AT (85)
Guilin(85)

FEIHTT(7)
Wuzhou ( 7)

S/ (15)
Chongzuo ( 15)

SR (2)
Laibin (2)
BT (18)
Hezhou ( 18)

A1)
Yulin( 1)
AET(72)
Baise (72)

IfFEX (4)
T (5)
FRIAE (1)
RINE(17)

ME(7)
MAEA(S)
FARE(12)

HEHE(8)

BrRE (8)

FREA(3)
TR (5)
ASWREL (10)

AT (3)
I (4)
TR (2)
FEME(4)
K E(7)
REH(2)

MK (2)

e (10)

Bl (s)
I (3)
FfiJIE (1)

FHBAX (4)
WP (5)
AR (6)
TELREL(3)
B (6)
Bl (9)

SRl 1)

HAME (5)
POARE (13)

EMRE (10)

SC20191150, SC20191151,SC20191152,SC20191166
2016452860 .,2016452869.2016452888,2016452916.,2016452917
SC20171155

2015451010,2015451035.2015451057 2015452052 ,2015452075.2015452076 . 2015452078 .
2015452079.2015452080, 2015452081 , 2015452129 ,2015453007 . 2015453018 ,2015453018-2,
2015453024 .2015453025 2015453048

SC20202020., SC20202026 . SC20202027 . SC20202028 . SC20202036 . SC20202056 . SC20202072
SC20191087.SC20191090, SC20191097 ., SC20191098 ., SC20191102

SC20181177,SC20181178,SC20181186,SC20181192, SC20181193, SC20181200, SC20181201 |
SC20181206,SC20181210,SC20181221,SC20181222, SC20183053

2016452208,2016452228 2016452237 ,2016452239,2016452240, 2016452253 ,2016452272 .
2016452282

2016452004 ,2016452015.2016452016,2016452017.,2016452034,2016452073 ,2016452074 .
2016452075

SC20202083 . SC20202089 . SC20202103
2016452458 ,2016452483 ,2016452491 2016452544 ,2016452550

2016452639 .,2016452683,2016452686 2016452697 ,2016452698 ,2016452719 2016452720,
2016452721 ,2016452754 . P450332022

SC20191038,SC20191042, SC20191064
S$C20202120.,SC20202130, SC20202131,SC20202137
2015452339 ,2016452337
SC20192001 , SC20192002 , SC20192012 , SC20192015
SC20191080. SC20191081, SC20201014 ., SC20201022, SC20201025, SC20201026 , SC20201037
SC20201173,8C20201174
SC20191280,SC20191281

SC20171088.,SC20171089 ., SC20172090, SC20193074 . SC20193077 . SC20193087 . SC20193090
SC20193091 . SC20193095 . SC20202012

SC20181056.,SC20181057,SC20181058,SC20181102,SC20181113
2017451007.2017451059.2017451067
SC20171090

P451021001,SC20171091,SC20193047,SC20193051
SC20191315,S5C20191307.SC20191282, SC20191291, SC20191293
SC20171049,SC20171038,2017451259,2017451240,2017451221, 2017451247
SC20191323,SC20191328 . SC20191329
2015453322,2015453325,2015453326,2015453327,2015453350, 2015453381

2016453592 ,2016453225,2016453239,2016453258 2016453298 ,2016453532,2016453533 .
2016453590,2016453616

SC20183042,SC20183053, SC20183054 ., SC20183059 . SC20183060, SC20183061 , SC20183065 |
SC20183088.SC20183090, SC20183091 , P451208017

SC20193015.SC20193008 . SC20193016 ., SC20193007 . SC20193021
2016453425.2016453449 2016453459 ,2016453475,2016453482,2016453495,2016453704 .
2016453710,2016453739,2016453742 2016453751, SC20181126 , SC20181127
2016453622 ,2016453667.2016453359,2016453621.,2016453333,2016453629 2016453666 .
2016453660 ,2016453358.,2016453389
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Fz1(g)

KAEHS Collecting number

KA (%1 ) Source ( Numbers )
Wi (29) HMIX(3)
Hechi (29) EFHEL(8)
K (2)
Kl (1)
FRd(4)
BIRE (1)
L 8(7)
KIEHE(3)
B s i (2) FERE(2)
Fangchenggang ( 2)
el (5) FRE(5)
Guigang (5)

SC20201108,SC20201117,SC20201136

P452725017 . P452725025 . SC20203049 . SC20203050, SC20203051 . SC20203065 . SC20203066 .

S$C20203070
SC20183097,SC20183098
2018452005

2018452004 2018452006, SC20203090, SC20203091

SC20201144

2015453214 .2015453245,2015453246,2015453270,2015453284 ,2015453285 2015453292

2016453175.2016453188.2016453512
2015452129.,2015453167

SC20201061 , SC20201062, SC20201068 . SC20201083 , SC20201097

2015-2018 il P JF3k 92 3 =R A RAA Y BB IR A SUCHAT 3" ICEVTIR; SC TP T POl B S S R BER

The resources with the beginning of 2015-2018 and latter P were collected from the project of “The third national survey and collection on crop germplasm

resources” ; The beginning of capital letters SC from “Collection, identification and preservation of crop germplasm resources in Guangxi”

1.2 A&

FIAT IR 58— R T 1 8 A Mk B2 B BL g R}
iff KL dth, 2015-2016 4F WA (19 % I8 T 2017 4. 2018
4F 1 2020 4F Fl bl %5 5, 2017-2018 4F i £ A9 %% IR
T 2018 4F, 2019 4EF1 2020 = FhE % 52 , 2019-2020
SRR AR IR T 2020 AERK A 2021 AEFIE S E , B
TR 25 FiA — 3, B AE 2 H 1-10 H G, Bk
8 J 20-31 H#&Fh., 2015-2019 4F it 8 %5 ¥ L) 2020
R R AR AT 40P, 2020 AR ISCAR BE U5 LA
2021 SEREAR AT 00T AR B A T
RS o PIr A AP RHFPAE T [R]— M e, R FH &5 e &
F 157 2 AR AR 5 B AR R B B R L,
FRAEATHE 4 m, BRI 0.8 m, R P& Ay 3, AR IR
GRS, S IR2 7 07 i I AE S
KN T B AR SR, B WO R R A 10 £k, 3
UEE A 5 SR B F AR & 90 12 5 02 X e s 2
P, SR (B 2 AR & ek il
E ) (GB 5009.9-2016 ) H R /K fiffi2: 00 e F S rh i py
i, SR PR v ) R S P n] s R A (it
R & H 75N SRR A R A A .
1.3 #UED

K Excel #4780 48 ge it I HR S5 ER, R
SPSS22.0 H AT IE A3 A A

2 HER55H

2.1 RiBESHEERE
261 17y B JIUs 1y SR A A 72T 0 12 STl

FTELIX N, A3 A ) 2 AL 2 B D RS
B A A PRI AR AR AR B SR A T
b b DX, AR A TR T R R 3 AL, 4k
85 9y . 72 15y F1 29 3, AR IR 7 BB 32.5% . 27.5%
A11.1%, &3 & B EUR 71.1%, FER S22 IR
TR PR IR FE X, KRR A g IR 1
50.66 J1 B (CEHERIE T UL AR T 2020 448
T ), B R R R T AR AR, b
ETH R B ., 78 79 1 4 A 3 R TV BRI 16
PYFT 9 53 o ACTHBYE VI M X 55 e b 5 PR R oA Bl
B/ TR s T WA 2 RS VR U 3 0, e i
TRV AR UCEE B R BT VR . AHIIE R4 He
M AR FEPE IR AR HLIX 2111 IR i, S A AR T
R0 U R A A S e AR S
i, PR I, o5 5 U 0 AR B AR X R . MR IR
A TR SR SRR T A A T A AR
SE L 261 0y M5 BE IR A e TR, 2L X1 55 TR
P B SR 2 TR I ) e TR BT
22 MR5xE

I SR /IR = R B e A o R A K A
FLAE R, 0  b J GEUR A i R BE L R S B R
FEM BT T AR ST (3£ 2) FNEZS /AR K 56
(1), 25 53R, b B B8 B A 3 &
AR S Z B4 R 10.1% . 10.4% F110.7%, % K
M K B 0 B BE 24 422 30T e /NI R A R R 9 B ) 2
5, BRSO B /N R L 1 2 £, AN TR
b7 R ) AEAE 6 s AR 5. 261 4 B R Nt



54

XSO A« T 75 IV 7 B % 2R AT 5 S 1P

1291

R BE B R T B 1 DE 3 A A R I 4 R
B, 3 AN B PRI A IE A oA, Forp i 5 K R i
31.5~39.6 cm M FE FETE [ 29.9~39.6 cm , 3= & HH
BEJE R 8.7~11.2 mm & FEAE X, HE X Py Ff ot

R2 MARKEMRAEEMEEAENTRAOMN

VR B IR B 74.0% . 82.5% 1 76.1%.
BB, G 3% 32 R R 12.0 mm DL FP R R 13
Oy, AT AR & RN & T L Ak B L S R A
L

Table 2 Variation analysis of leaf length, leaf width and main stem diameter

FEAR N1 /Ml T R 2SR %)
Agronomic traits Max. Min. Mean SD cv
i F K3 (em ) Leaf length 43.7 223 35.2 3.562 10.1
I %E B (em ) Leaf Width 47.6 23.8 353 3.693 10.4
F 2% ( mm ) Main stem diameter 13.23 7.35 10.21 1.100 10.7
50 - 10.14 60
10.12 50
1"77E, 2% E
g30r 1008 Sy E S gt
&2 gt =3 z
23w 53
oo | 1006 £ 2 & g
B Sm S2 ¢ -
10.04 2 s
10 + =N L <3
0.02 & 10 g
0 0
S YN AT o
S — N <t O 00N — N <t
AN AN AN NN N
HRKEE (cm)

(953
(=]

WL frequency
3]
S

—_
=]

o
%

MR - 2
N N ) SNICN

— —

~—

FEHE (mm
B1

= H R
Histogram
— ESH

Normal curve

AN[BA UONNQLYSIP [BULION]
Hpp Lo

— o

Main stem diamete

MARKEMAFEENEEHEEREMESSHE

Fig. 1 Histogram and lognormal distribution plots of leaf length, leaf width and main stem diameter

23 BX

231 RERARK VRN ML B IR A SR AR
P I 2R L B, AN TR B 9 U 1E) 2R SR AR
AR, RECAT 3 11 R (18 2), ARG
il 10.2~52.0 cm, 18 1% 75 [ 13.0~34.1 cm, A% 5+ &
By ) K 34.6% R 182% (£ 3), RIEEHE AN T
0.516~3.190 Z [, B 3% 2 2t s PR 4% 60, B

Yo R 2B R B0, D AR T R R 2 (5 TR S
@ FE BRI, b Z AR i Ak 7 PR A
T E R RRE AR, i TR IO SRR A
Yy, FE AR AR B, RIR IR AR, HAR SR ig
e A 2%, 3 SO 07 SR A A R ST 22 I
G P s R A 3k B 2 Al 2 R L SRS
AR A 43 3 FEECR SORARM X 405, PRk, 4 ECR
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23 %

SRR iy BEIR A T A 2R Ge R, SRR A s AR
B2 T S B U ] B 5 A SR IE . SRR
W1, BUE i (B R (R Ry 228 (& 3), 4300
179 4y 148 47 #1109 53, MR o EL Y 68.5% .

56.7% 1 41.7%; 1 ., 5 F& X 3= 4% o Fp R R %
AT TSR AR AT 1) b 9 YR 85 AR A D, ke
TR TG 8 1, KT8 2 405, AN 5 %0 3.0% Fn
0.7%.

A: I8 B: MIEDE; C: .0AEE; D: ZBDE; E: #B0E; F: K& ; G: U8 ; H: KIAYIE; 1. B5dIE; J. ML K. KEE
A Plate-shaped; B: Flat Spherical ; C: Heart-shaped; D : Nearly spherical; E: Elliptic; F: Long and curved cylindrical ; G : Pear-shaped;

H: Long-neck pear-shaped; I: Imperial crown-shaped; J: Dumbbell-shaped; K: Long cylindrical
B2 mlitsRENRIER

Fig.2 Fruit shapes of different pumpkin germplasm resources

x3 REYENBEENTRIN

Table 3 Variation analysis of fruit longitudinal and transverse diameter

E2TN S ON] /M FR{H bRt 5t R (%)
Agronomic traits Max. Min. Mean SD cr
Z\#% ( cm ) Longitudinal diameter 52.0 10.2 25.1 8.691 34.6
4% (em ) Transverse diameter 34.1 13.0 22.5 4.117 18.2
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200 y

%iE  Quantity

A il

Ui N 17 1O 3 2 VN S Y 15 A o o S

RIIEAR Fruit shape
3 AEREMFREHENT

Fig. 3 Distribution of quantities of pumpkin germplasm resources with different fruit shapes

232 RIEFE MrWERLERAAEESD
S, B R NE 11.40 kg, 5o/ HUE 0.89 kg, 48 5
FH38.1%, X 261 4y b 75 B I3 R 5% H A AT OE
Dotk s, 25 R, WL E R A ESES
1 (B 4), Fe HE 5 50 8 56 g A0 43 ok 4 A0,
B/ (<20 kg) A (2040 kg ) KR (4060 kg)
FERERR (= 6.0 kg ), ] 75 R I J7 5% 35 DL o SR A
KA E, 5005 B EY 40.9% F141.7%, A3
SV 82.6% , 11T /INARE FIVRE A SR B AR X470, 4333
A B 1.9% F1153% (5 ). BLAh, %6
JREE 10.0kg DI ERF R 28 3 43 (&1 6), '
2016451179 F S BT S0 R, 5)IE 11.40 ke,
PR JEE 3.6~4.8 cm, it T IE 5 4 %5 SC20191150 S 5K Ji
[RITE , — S #chs, I 10.66 kg, FHRRAE KT,

60 - = H 5 0.25
Histogram

S0r 10.20

40+ — A

Normal curve |

Bhp et

B4 freauency
o
S

10.05

AN[eA UOTINQLHSIP [EULION]

MG X
—

€ QX G x
~ ey © — —
=

o wnn o
& < A
R R (kg) Fruit weigth

0.5
12.5

B4 RIEBEEFEFEMESHHE
Fig. 4 Histogram and lognormal distribution
plots of fruit weight

PR, T R AT S5 SC20193090 SREEAGE,
HTCE 10.78 kg, P JE 4.0~5.0 em, P J5AR G, 1 SRR
G, ST
24 BETERRTEHA

WAL R A6 1 B A g T o Vi A
BLAf 0, MfE AL U 8 0T D) SR S L A A X R
AR R 2, AR R AR, AR AR A
W07, 4z IR P OHE A6 T I [ L I U o b T R
P R RAE e W AE 3 RIS FE R T AR
X d 2 H B AE G, A 58 R ME AR A AR S
51~60 d JFikL, AL IR AE M5 61~70 d Tk, #R
AR IRAE EHIG 71~80 d P, &5 KM, 261 1y
H 7 G UR DL R AR RN AR S A 435 R 133 4y
75 0y, A3 EEY 71.2% (- 7).

120

r 107 109
100 |
40
40 +
20 |
5
o | — . . .

R R P PRIk
WSt E 4 Grading by fruit weigth
B 5 AEXNMNREZMBHREHESH
Fig. 5 Distribution of quantities of pumpkin resources
with different fruit weight
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B 238

BEo6 $HRRELMRMITHIR

Fig. 6 Fruit appearance of excellent local resources with extra large fruit

140 133

120 F

(=3
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%t Quantity
D
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3o}
(=]
T

(=]

HAE e WeAE
TEMEFETF R )

Opening time of the first female flower

B 7 BEEFHRERENMTZREES S
Fig. 7 Distribution of quantities of local resources with
different opening time of the first female flower

25 MR

S IR A 7 7 1S X AR Y R IR G L TR A T
Y B SN W B BUREBL, V) R R 28280 2%, WA
JBT L % XU FH A IR 55 5 T A 7 24 5 DA AR 43
B2 — B R AP AR S 4 A, S5 R,
A1 b 7 G R AR T O 2, 25 I — M 1 9 R A
4150k 161 4 A1 69 £y, 435l o5 BB 61.7% Fi
26.4%; i i R RO EE IR 25 0y, SR SRR 6
By, 4350 5 BB 9.6% F12.3% (18 8), 6 I %%
VR BAE R B0 AN, CUERY R A R Ik
A AR SE A M, A AR R, ) R (/1 9),
LRGN, SRS M e 2 7 i 13.185 ¢/100 g, il
Wi e 2 ik 8.2%

161

69

H# Quantity

25
H _
% —fik R o5
L2 Grading by fruit quality
B8 ARmEAMAZREEST
Fig. 8 Distribution of the quantities of
pumpkin resources with different quality

2.6 BAMFEFFESHENE

F1 A9 9 0 5 5 2 i 8 i I e 2 2 19 R s
E NS HE AR 60% 55 s e e R A
6] [ 9% K 210 A 3-4 A AT 10-11 H XHE 8RR
Hb T G R RS B T A T S SR
G5B, Hb T B UE T R S P I 3 3k A 171 )
I TR PR 59, L0k R BT R e BRI 61 4y
H = PO B0 PR S 1y, Horb 4 5 2015452078 %
PR PLEMIR, 95 SC20191166 3= 3 &= Bk 7%
(E10),
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FHELS : A: 20154520785 B.2015452081; C: 2015453048 D: SC20191166; E: 2016452544 F: SC20201083
Collecting Number: A: 2015452078 ; B: 2015452081 ; C: 2015453048 ; D: SC20191166; E: 2016452544 F: SC20201083
B9 SmERMESFHAHBRERRIMU(L)SHHE(T)

Fig. 9 Fruit appearance ( up ) and longitudinal section ( down ) of pumpks with excellent quality

A FRHLEURR R 20154520785 B: SRR X IE 20174510075
C: B PUR AR %R SC20191166; D: BB 2k X 1 $C20192012
A': Resources with high resistance to Powdery Mildew;

B: The control with susceptibility to Powdery Mildew;

C: Resources with high resistance to virus;

D: The control with susceptibility to virus
E 10 SHEMRRESREERS BRI

Fig. 10 High resistant resources and susceptible controls

RIS o
3.1 JTAEERH A REER

ol Jo R AR M S A A A 0 R TR A
(R RS B R B A= 45 1
BEPEGEUR . 2015-2019 4 PG I ISCAR S S A i e
U5 1836 1oy, Heri P B R INE 237 4y, o SR 1Y)
12.9% , &5y A fe |12 ARAT B0 B 22 T 8% S P I 9%
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