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Phenotypic Diversity Analysis of Pumpkin Landraces
of Zhejiang Province
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Abstract; The genetic diversity and phylogenetic relationship of 20 pumpkins landraces of Zhejiang province
were investigated. The results showed that the variation coefficient of the 36 quantitative traits varied between
7.33% and 59. 11% ,and Shannon-wiener genetic diversity coefficient of the 46 qualitative traits ranged from 0 to
1. 99, implying the abundant genetic diversity. The cluster analysis based on the phenotypic traits indicated that 20
pumpkins landraces were divided into two categories, and this was in agreement with the traditional classification.
One category of 19 pumpkins landraces was further divided into five groups at Euclidean distance of 15. 0. The divi-
sions were correlated with the size of sepals, pedicel hairy ,melon shapes,and skin colors,but the divisions criterion
were independent of each other. The study enriched the evaluation system and provided important information for the
exploitation and utilization of excellent gene resources of pumpkins.
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Table 1 Cultivar names and origins of the collected pump-

kins in this study

4’5 Code Fu il Cultivar RAEH Origin
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Fig.1 Fruit shape of the collected pumpkins in this study
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Table 2 The qualitative traits phenotype and the identifier number of pumpkins
45 Code 1 2 3 4 4i*5 Code 1 2 3 4
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CCI ; Cotyledon color,MVC; Main vine color, MVB;Main vine bristle, MVCSS; Main vine cross-sectional shape,LSI ; Leaf shape, LC: Leaf color, LM Leaf
margin, LS2 ; Leaf split, WSLS: White spots on leaf-skin, BLB ; Bristle on leaf-back, CC2 ; Corolla color, CS; Cylinder shape,STP; Shape of the top of petal,
FS . Flower sepals, PB:Pedicel bristle, FH : Fruiting habits, BMS: Base of melon-stem, CKFMS: Color of fresh-melon skin, SFMS: Stripe of fresh-melon sur-
face ,MSC ; Melon surface character, DMSD : Depth of melon surface-ditch, TS ; Tumor size, RA ; Rumor amount, MSW ; Melon-skin wax, SPS: Shape of pedi-
cle surface , MTS ; Melon-top shape ,MS: Melon shape, MCSS: Melon cross-sectional shape, FMFC ; Fresh-melon flesh color, OMSC; Old-melon skin color,
SSOM ; Surface stripe of old melon,SCOM ; Stripe color of old-melon, OMFC ; Old-melon flesh color, SCC: Seed coat color, SCL: Seed coat luster, SESC ;

Seed-edge surface characteristics,SC;Seed circumferential ,SCC ; Seed circumferential color,SBC;Seed-beak characteristics,the same as below
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Table 3 Phenotypic variations of the quantitative traits of pumpkins

o, R NI~ 2 E%’? FEgR FY ARifE RK R - E%‘?
Teait 1 2% BH H Range (%) Trait 15 2% H A Range (%)
Mean SD  Max. Min. cv Mean SD Max. Min. cv
FiK (em) CL 5.44 1.04 7.3 3.6 3.7 19.16|[F5NEEE(cm) MD 11.33 4.65 21.8 56 16.2 41.04
THFE(em) CW 340 0.50 4.4 2.4 2 14.76|NF A% (em) MUD 1.33 0.79 303 2.7 59.11
FEAB(H) NNMV - 40.00 13.72 79 22 57 34.30|[FG5JRAJE(cm) MFT 3.07 0.81 4.5 1.2 3.3 26.43
F& K (m) MVL 5.51 3.01 13.5 3.02 10.48 54.69|JT.0yE%0(4) MV 3.05 0.22 4 3 1 7.33
F &R (em) MVD 1.29 0.33 1.9 0.85 1.05 25.67UNHRE(g) WPFM  996.91  353.90 1800 615 1185 35.50
M A K (em) LL 35.91 6.54 51 27.2 23.8 18.22|R = h(ke/hm®)EY  823.50  85.03 978 675 303 10.32
- F 55 (em) LW 33.43 6.58 46.2 24.3 21.9 19.69|UTF>(ke/hn?) YPUAFM 21454.20 10670.47 39120 2860 36260 49.74
A% (em) PL 25.81 8.73 39.5 9.4 30.1 33.82|%JNHJKE(g) WPOM  3394.30 1884.63 7425 1346 6079 55.52
HA#L (cm) PD .32 0.38 2 0.6 1.4 28 52| &Ny (ke/hn?) YPUAOM 112016.45 26215.55 171264 41952 129312 23. 40
ML () FFEN  13.30 5.35 24 5 19 40. 24 |[FApRJIVEL (>) MNPP 5.55 1.61 9 3 6 28.92
WAL 28T ) INFF 3.40  1.31 5 1 4 38 64|[BRFHTHLCR)SNPM  190.55  92.45 390 112 278 48.52
MEAETTHE (% ) NRMF 19.80 2.86 26.1 15.8 10.3 14.46 | FKJ¥ (em) SL 1.50 0.21 1.8 1.1 0.7 14.07
BEHEAEAE(T) FMFN  7.05  2.70 12 4 8 38.36|[Fh F Ui (em) SW 0.83 0.14 1.1 0.6 0.5 16.33
MEAE T #( % ) NRFF 20.68 9.86 39.1 0.48 38.62 33.23|[FhFJEEE (mm) ST 2.7 0.5 3.7 2 L7 19.11
—R 7 (FF)FFN  18.00 4.68 26 6 20 26.00|[fhFTHLE (g) TSW 124.16  40.53 216 71.8 144.2 32.64
JIAE K (em) MSL 8.83 2.84 13.2 3.4 9.8 32 16|EFBUEEIAIE(D) FIFOP 79,50 9.08 93 55 38 11.42
JREERE AR (em) MSD 2.58 0.96 4.1 1 3.1 37.25|{HEFEIBOGAI(d) FRMEP - 92. 05 7.43 105 76 29 8.07
BRRYE(em) ML 25.97 12.34 61.2 7.7 53.5 47.50 &% d) OMEP 164.85  78.64 492 122 370 47.70

CL: Cotyledon length,CW ; Cotyledon width, NNMV ;Node number of main vine, MVL:Main vine length, MVD :Main vine diameter, LL; Leaf length, LW,
Leaf width, PL: Petiole length,PD :Petiole diameter, FFFN; First female flower node , INFF ; Interval node of female flower, NRMF ; Node rate of male flow-
er, FMFN ; First male flower node ,NRFF ; Node rate of female flower, FFN; First fruit node ,MSL:Melon-stem length , MSD ; Melon-stem diameter, ML ; Mel-
on length,MD ; Melon diameter, MUD ; Melon umbilicus diameter, MFT; Melon flesh thickness, MV : Melon ventricular, WPFM ; Weight per fresh-melon,
EY :Early yield, YPUAFM: Yield per unit area of fresh-melon, WPOM ; Weight per old-melon, YPUAOM : Yield per unit area of old-melon, MNPP ; Melon
number of per plant, SNPM :Seed number of per melon, SL; Seed length, SW; Seed width, ST ; Seed thickness, TSW : 1000-seed weight, FFFOP; First fe-

male-flower occurrence period , FFMHP ; First fresh-melon harvested period, OMHP ; Old-melon harvested period
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Table 4 Genetic diversity of the qualitative traits of pumpkins
] i bitis
FEIR WiFI3i (% ) Frequency distribution bt | W31 (% ) Frequency distribution SH
frai 1 2 3 4 5 6 7 8 9 P | Tt 1 2 3 4 5 6 7 8 9 a
BH ¥y
Fi CCl 50 30 20 1. 03 |1 ¥ ¥% DMSD 55 20 25 1.00
IyKitE Branching 35 65 0. 65 |/ K/ CCS 60 10 5 25 1.03
FE @ MVC 5 20 45 30 1.19 |20 CA 60 10 5 25 1.03
FEHE MVB 10 30 60 0.9 |JKIE 5k MSW 55 35 10 0.93
FERTETARMVCSS 85 15 0. 42 |G IATEZIR SMSAP 20 45 35 1.05
e 1S1 25 05 5 60 5 1. 10 |PRTUEAR MTS 35 60 5 0.82
L 30 50 20 1. 03 |JIVJE MS 5 15 20 5 5 25 5 5 15 1.99
2 LM 15 45 40 1. 01 |[FESHIEIIIRARMCSS 70 10 20 0. 80
2% 182 45 55 0. 69 |/UR P 5, FMFC 5 8 10 5 0.71
M1 B LSWP 15 30 30 25 1. 35 |[& /R 5 OMSC 40 20 5 15 10 10 1.58
45§l & LBB 25 75 0.56 | Z/RREBEL SSOM 20 20 20 35 5 1.48
T, CC2 35 25 40 1.08 |[&/RPEL{s SCOM 20 35 20 25 1.01
TEFIEAR CS 30 55 15 0.97 |&JRA & OMFC 60 5 35 0. 82
ek STP 50 40 10 0. 94 (B Maturity 5 65 30 0.79
TR FS 75 25 0.56 |{F iz €4 sce 15 30 50 5 0.99
AEMEHIE PB 5 95 0. 20 |/ 2 P SCL 80 20 0.50
45K M FH 5 95 0.20 |FPZRIMFHE SECS 15 85 0.42
JRAHEES BMS 35 55 5 5 1.00 |{Fh+JH% SC 40 50 10 0.94
Uz 5 CFMS 5 65 5 10 15 1.09 |FFRZE@SCC 5 10 85 0.52
WOTURERES SFMS 15 15 10 50 10 1. 38 |[FpHFFAE SBC 40 20 40 1.05
FWUNERSEMSC 50 35 15 1.00
=15 L=18.57 A/NZE, Hod N2 N4 N5, N6, N10, N13 N14  N15,
N : NI17 N19 \N20 % 11 ybHRHEH S 1 /036, Hat [ 4%
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Fig.2 Dendrogram of 20 pumpkins derived from

clustering analysis based on the phenotypic traits

19 BRI AR S50 1T A B X 51
TERRECHAES 15. 0 Ab SOREETTIRISAY 19 354 A 5

NF191 73 P AT LAE IR — kL

5 38 5 R RN SR AR B SR AR
B 41 A BRI AR S iR R A R
PG, AR N1 RO — 6 AR 19 AN B
B — R AE/NZE R R 73 AT DX T 36 A~ Kk
PR IRIEEIR 5 IR R 220 BR, KM



4 AR 7K B A5 Wi VT8 1 v b DX JICHE 7 o 1) R B A% 2 RE A 911

R oA —E, XU X 5 R TR bl it b 4
TR P B PR F AR MR 2 2 X S
B AR RN BRI 45 R — 2

3 i

Tl B 5% U 1) 388 1 A R A O Iy PR S A A
AR S AL TE B, & R A R T Ry
oo 5 68T AR bk R At R A st AL A
e LB ZREPERFSE, BE AR T A B2 IR 1
B AR R A E AR H SR AR TS . BAR
FER R PEM IS B R 2 1 FRRic B AR
B GEAR RS 45 S AR AN AT sl s 11
2 A 0T 9% R B 5T R AR R WY 7 T
B C. Gwanama %Y SR 4 F ARG H AR 44T
T AR R DX sl [ e TR YR st A% 22 2 48 1
Hh ] B ISR 280 Lo R s i A E Y 2 425 OF
PP FARC AR B0 R B A ] 1 22 25 5 IR Bk
SR 28 2R — 3 . AR A Z R &
L, WTTAR VI HL X 20 153 i SN IR a5t 1% 22 R P AR G
e F e R B G R GG Fh o e — 3, i — 2
A T LA R by Rt 2R I A5 5t

AWFFER 20 Gy FE P NL P-4 ) i
FIEE A A TR 3R i K, 5 AR il >
TR SR TIVERE AR , 58 T 4 07 1R G 4R
FERSTEAR ORI R N E L
FH2IABE EARCR ARARL, 107 Ja8 T ] — A 355 o, B 56 Wi e I
(PEH ) R i At 2 VR AR T v B e IR 35
Pl R NTCE 4 ) 2 3R o —2 3R
5HAGEIR A RGO R B, X 55 732540
—,

RS HTRER LT Hh IX 45 BE U] 1Y) SR 2 OC R
T (HH T 53 0 B ER 08 J2 75 A HEAL AT g 52 e 3 4328
S0 FRERRECR AR, OB 25 F R, AN AT
FRUEAL  ULEAE HRAS [m] (%) 5057 T e 7 A AN [R] A R 26
S5 (HAREAL S , A ok — > [r) B R4 AR 1
P e = L Sl I A U 6 N (1 e e T
AN E B R AT A R R — R R
B, T RS s A AR SEPRAE O , (AR RHE

AT AW, SR L TR T WA VT X R
JICHE 7 b g 5 ) 35 A% Z AR 7K B T B 5]
SRR ZR MR, I T — L A R BRI L an
ARSI e S AEAE T 6 5 7V e I B AR
Bk 5 5 B0 6 ey 5 B 15 e T ROTC R T R A
1.8 kg; BN 8 S AYE NN L 7. 4 ke WG K

9 BTN T80 390 K, X AT R4 IV Rl A 3¢
BRI R EES % (AR ZEREE S B PR 5
RSN IR R, A )5 455 o TARIE T BU
PE— P HEE LA IS R nl SE4E

S0k

(1] ZE  ORTHTEF. P IR BT B8 i ML A A B A v [ M ], 1
Ji. AEET . E Al hAt: 2007 1177

(2] AREEDR. B JTCRL Y R IR A 4328 [0 ). o B oG I I, 2000
(1):36-38

(31 XM, 2=, R I, 5w JICAE 7 BUIR SRR 2 e
FFAELT]. St AL R 222441 ,2004,25(3) : 112-115

(4] Rt Wi m AR I 00 B i A A 8 [ 1] KR
3£,2010(9) :5-7

[5]  FhEM ZEBRE R, 4. BB =S FhFh ot Y 5t % 2 FE
[7]. PREA 4] ,2004,17(1) ;7173

(6] AWMy, MR, SRARC, A5 b [ B IR T 9 ol 20k S
RAPD $RICAMIT[ )] AR ,2007,21(5) :441-446

(7] ZERWS, WA, sk %, 5. m AR 5T 0% I st 1% 2 e MY
RAPD 7347 [ J]. bl 2057412 ,2005,32 (5) :834-839

[8]  XI/MR,ZEERER Bz, A, oy 30 436 % e IR J5T % 1 35t 1%
Z ANk RAPD 43T J]. PE I ~# 3 ,2004,17(5) :567-571

(9] VAR R, M AL, S5 WLFE R IR # 7 Fh BT IRt 1% &
FEREY TR0 [ )] APE AL BT 41, 2012,13(3) :406-413

[10] =K FRGE A, 6 R A, 55, v B R G 7 A 2 il 8] £ 33
FFe LS A 1 DNA 458 SO PSR HE [T ], R ) 38 1% B 2%
#%,2013,14(4) :679-685

[11] Ferriol M,Pic6 M B,Nuez F. Genetic diversity of some accessions
of Cucurbita maxima from Spain using RAPD and SBAP markers
[J]. Genet Resour Crop EV,2003,50(3) ;227-238

[12] SRR, 5, 4. 37 4w IV B BT E Atk iy
ST T]. Bl ROl RL 22,2012 (5) (41-45

(13 JHMRIE, 2= 2R bk, 55, & AR 0wl JIC 55 5380 40 L4 27 B
SRR 09 P M SR [ T]. AR 3% 4% B IR A% R, 2007, 8 (1) -
30-34

[14] kA, T/ BTG, 55 FF IR B BT Jk vkt ie £
BEVERCRG ORI [ 1], A5l Aol Az 2441, 2010, 31
(4):35-39

[15] Liu C,Ge Y,Wang D J,et al. Morphological and molecular diver-
sity in a germplasm collection of seed pumpkin [ J]. Sei Hortic,
2013,154.8-16

[16] Jeokte Mg R, % =5 K503 5 A (1 2 0
PELT]. HEDRSE,2011,24 (5) :15-19

[17] ETA ., Mhis. DENREIKEELEFALT]. LR,
1990(4) .17-18

(18] sRPERL, WA . WILAY R NG AR ]. #Ls Ll B2, 1964
(5) :247-249

[19] Jain S K,Qualset C O,Bhatt G M, et al. Geographical patterns of
phenotypic diversity in a world collection of durum wheat [ J].
Crop Sci, 1975,15(5) :700-704

[20] BURTE, SR 48 HE. B0 R0 BT 5E IROE 25 65 10 38 1% 2 M 4 B
[J]. M3 A BE 2 i, 2011 ,12(1) 142-48

[21] AR, TAF, XUEAE 55, b B 2 o 38 EUE S MR Ak
MR BAL RS T [ )] AW 38t 4 BE IR 24, 2011, 12
(3) :402-407

[22]  SBEIZF, #RT 4 5KER, . ZRFLLAERN TR IR 2k MR
WG Z R T[T AL TR R, 2012,13(2) :219-225

(23] THiT, a0 e, 20k 55, WivT A R My it Fi i 3
T RERE[ )] AR BT IRAA, 2013 ,14(3) :448-454

[24] Gwanama C,Labusehagne M T,Botha A M. Analysis of genetievaria-
tion in Cucurbita moschata by randomam amplified polymorphie DNA

(RAPD) markers| J . Euphytica,2000,113:19-24



	植物遗传4_部分224
	植物遗传4_部分225
	植物遗传4_部分226
	植物遗传4_部分227
	植物遗传4_部分228
	植物遗传4_部分229

