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Principal Component Analysis and Cluster Analysis of Luffa
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Abstract ; In order to breed the Luffa varieties, with 32 different Luffa germplasm resources as research mate-
rials ,22 characteristics including bearing fruit habit, leaf margin, fruit ribbing, percentage of nodes with female
flowers to total nodes and obtained various data of characteristics were performed using the principal component
analysis and the cluster analysis method by the DPS software. The results showed that the 22 characteristics
could be integrated into 5 principal components and the cumulative contribution rate reached 81. 308% . Ac-
cording to the correlation between the former 5 principal components and characters, 14 influential characteris-
tics were selected. Based on the principal components,the 32 Luffa germplasm resources could be divided into
2 groups by the Euclidean distance on the first level and further divided into 6 subgroups using cluster analysis
method.
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Table 1 Thirty-two Luffa germplasm resources for the tested materials

Hi's o 4 Pk % i 2 Fi b3 1) %S i 4 B SHe R
No. Cultivar Origin No. Cultivar Origin No. Cultivar Origin
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Table 2  Characterization and taxonomic value of traits
of Luffa

PR CEAE B

Characteristics Characterization , criterion and taxonomic

FEFEH (em)IMS  Z5F AW, FHBEE 10 ~ 19 7 K K F

WfH

F M (em) MSD SESRM, F B R P R AR

45K~ 4% BFH FE(L) MEE(2), F/ME(3)

HHE LS DIETE (1) F0RIEZ(2) , 3RIFEL(3)

Mg LM L5(1) Bk (2) Hi (3)

MK (em) LL SRR, F & e A i S
Fediti i

-} 5E (em) LW SRR, 8 b R R R e S AL Y
i

AR (em) PA SEALREY , F 8 IR A AR

AR (em) LP UHEAE BRI 24 K 58 4 F B A M A6 AL 15 A 25

A b B I YK
S, R RS MR LT
BRI TR 25 H AMEERBRLL 25

%5 1 WEAET 7 FFFBN

WEAETT R (% ) PNFFTN

T 2 FBC H(L), B EH(2), |8 (3), ke (4), 4
(5) ,1R&k(6)
JIKZ FR ToHe(0) ke (1) i (2) IR’ (3)

JNTE4F1E FS
i RA € FFC

(L) LAk (2) HLRE(3)
(L), 5% (2) , 1548 (3) ,IRE(4)

JRAEA: (em) LFE SEER U P gl Y1 D) A
JEE TR 2 JTHE T ) B 8

JRAK: (em) FL SRR T A Y 1E R O &
JRT A

JRAE4E (em) FD SEALERIY, TS Y L TP AR

JRIAJE (em) FFT o LR BT 1/3 b i U 1 2% 06
JEE M (1 S

HBRNEL (A )NFPP 52 i TR IE SR, 3 SRR Rl i
JRRAK

HiLNE (g) WPF SR, T A Y IE T

P TRLE (g) OTSW 5 KEE, B 100 AL fp 7, Hr 8

1000 i 1) EH 5

IIMS; Internodes length of main stem, MSD: Main stem diameter, BFH:
Bearing fruit habit, LS: Leaf shape, LM: Leaf margin, LL: Leaf length,
LW Leaf width,PA ; Petiole angle,LP; Length of peduncle, FFFBN: First
female flower bearing node, PNFFTN: Percentage of nodes with female
flowers to total nodes, FBC; Fruit basal color, FR; Fruit ribbing, FS: Fruit
skin, FFC; Fruit flesh color, LFE: Length of fruit end, FL; Fruit length,
FD: Fruit diameter, FFT; Fruit flesh thickness, NFPP: Number of fruits per
plant, WPF ; Weight per fruit, OTSW : One thousand seed weight,the same

as below

M6 3 AT LU MY, S e 22 TG 7 o R ol
AOTEIR 22 5 1 2 78 S AR B — B T AL AR /)
(10.37% ) , R I K (46.35% ) 5 HoAx i K31/
RO TR BARR TR HEAE Y 3 RIS I
B, A8 S R HFE 15.17% ~29. 12% 2 [A], M
32 A 22 SR BTGRP |7 e R v 2 e D
KRR Z
*3 LNz mE FREEERNES
Table 3 Differences in maturity, yield, commodity charac-

teristics of Luffa

R WRME B/ME FEE 2 BRRE(%)
Characteristics Max. Min.  Average  SD cv
B—MEEAL 9.80  6.50  8.00 0.83 10. 37
FFFBN
WEATTR (%) 70.30 32.60 57.94 11.33 19.55
PNFFTN
JNEK (em) 8.82 201 505 2.34 46.35
LFE
JKK (em) 67.31 21.03 34.15 9.94 29. 12
FL
JAEEAE (em) 7.68 2.62  4.22 0.81

19. 08
FD
JRAJE (em) .30  0.55 0.83 0.14 16. 82
FFT
HRRRB(A) 28.30 10.30 18.94  4.92 25.98
NFPP
HRTE(g) 386.80 229.70 278.83 42.31 15.17
WPF
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(32.6% ~50.3% ), NG AT A, 1 b JIC IR €2 DA &
23 T T 22 IO 3 Bk 32/ 8 25 T I 2408
Wi, AL ST R (49.3% ~70.3% ), JR 4 To ks 5%
Bk, T b KA LA I 28 32,565 1 B BEFE N A
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Table 4 Principal components of 22 characteristics of Luffa

SIE R KA R Tl 48 45, 22 80 E % Ui 7E
R AR G B B O AR, T LA H AP
MRIEES 2 T FIEE 3 Rk BN LE | Fe
HEaFr, 55 4 F AT TTERE R 7. 819% |, FEAE 4]
KRN R 98 AR R, R8T i
PR, RRAE ) 5 R IR AR AT 3 & T [ | &M
AR 5 3 MRS RT3 MEIRTEAE—E FEE I IE
G, AL AR i G A r i E2
AE BRSO SR E R i 2 S
AR, PR 2 R P RR N A KRBT, B S
T TTRR R K 5. 435% | A [ H 246 X (E A K Y
SEACARR AR, EE R T AR AR AR

MR Characteristics

F A4 Principal components

1 2 3 4 5
F &I (em) [IMS 0.227 0.245 -0.110 0. 165 -0.178
F &M (em) MSD 0.118 0.348 -0.133 0.192 0.174
45K BFH 0. 331 0. 070 -0.053 -0.109 -0.046
LS 0.213 0. 145 0.103 -0.332 -0.142
2 LM 0. 331 0. 070 -0.053 -0.109 -0.046
R (em) LL 0.250 -0.077 0.208 0.275 0.110
R 5E(em) LW 0.226 -0.042 0. 205 0.472 0. 025
AR (em) PA 0. 145 0. 043 0.258 0.347 -0.505
AR (em) LP 0.143 0. 202 -0.048 0.211 0.610
55— ML 7 FFFBN -0.247 0. 152 -0. 066 -0.040 0. 150
HEAETT % (% ) PNFFTN 0.290 -0.007 0. 030 -0.214 0.329
T JIUEZ 5, FBC -0. 184 0.306 0.303 -0.030 -0. 066
JAHE FR -0.317 -0.042 0. 141 0. 063 0. 148
JRIEFFE FS -0.010 0. 404 0.294 -0.111 -0.038
i RA € FFC -0.272 0.063 0. 069 0.292 0.078
JREK (em) LFE 0. 064 -0.425 0. 037 0.118 0. 108
JEK (em) FL -0.011 -0.122 0.501 -0.087 0. 027
JNBEFE (em) FD -0.125 0.282 -0.351 -0.007 -0.071
JRAJEE (em) FFT 0. 031 -0.056 -0.441 0. 327 -0.193
FURRILE(AS) NFPPL 0.243 -0.172 0. 029 0.010 0.195
KT (g) WPF 0.133 0.370 0. 101 0. 067 0.043
B THTE (g) OTSW -0.254 0. 084 0. 100 0.234 0.123
LA Eigenvalue 8.371 3.974 2.627 1.720 1.196
BTk (% ) Contributive percentage 38. 048 18. 064 11.941 7.819 5.435
F3 BT (% ) Cumulative contributive percentage 38.048 56. 112 68. 053 75. 873 81.308

2.3 £ \HMBRRERLES T

T 32 043 3t v O 32 A S e g AR Y 14
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Fig. 1 Euclidean cluster diagram of 32 Luffa
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Table 5 Average value of characteristics in different clusters of Luffa

TENARR 2N, FZERBUON VA 10 KR, 12
a2k, VIWREHEE] 5.5 il S8, il LORE2R TR

TERIN 55 1T 258 Group 1 55 T 28E Group TI
Characteristics i ii il iv i il
45)N>) 1% BFH F/ME(3.00)  FEME(3.00)  FAVE(3.00)  F/ME(3.00)  fE(2.00) MIEE (2. 00)
M2 LM Hathi (3.00) B4 (3. 00) B4 (3. 00) HEH(3.00)  @4(1.00)  4%(1.00)
M A (em) LL 25.36 24.52 28.47 21.30 21.27 23.38
HF 98 (em) LW 34.53 33.71 39.02 28. 11 29.34 34.40
A% (em) PA 17.09 18.62 21. 15 13.48 15.43 15.03
AEAE K (em) LP 9.54 12.29 7.89 9.31 6.96 5.70
MEAETT 2 (% ) PNFFTN 64.31 62. 12 68. 60 56.70 42.73 32.60
JA#E FR Jot4(0.09) % (0. 40) i (1. 00) Jekz(0) TR (3.00) W1 (3.00)
JREHFE FS T (1.09) HLRE (3. 00) FHAE (3.00) HIRE(3.00) 144 (2. 00) 4% (2. 00)
KA FRC F14%(2.09) F14%(2.50) F14%(2.09) F14%£(2.09)  #4(3.57) sk (4.00)
JRIEK (em) LFE 7.05 2.67 7.51 2.08 4.96 5.50
JRK (em) FL 30.75 31.36 66. 37 21.03 35.79 36.50
JXAJE (em) FFT 0.91 0. 80 0. 59 0. 96 0.74 1.30
HURHE (g) WPF 256. 69 314. 53 312.55 351.70 244. 89 262.70
2.3.2 FNAREFHDERMERFME HIORE B2 AWK, HiT 11.16.25.24 12,13 14 £

ARCBARIT, 5 1 W2, 4T 15 M ALeE il
BRI N RE (1.3 em)  WEAETT AL, 91 &



6 FIFBHAE - WA 22 J0RH 5 58 T o 73 A AR 2 i 1379

667 m’ AR,
3 ER5ITR

F S ST RS A )iz N TR RS R
Wi AR R R ) RELE A 2RO TR AU, 15
B FEHLEAE s B AN E AR 2B E A Y
HEINEMFBZ — AR 22 ARG 3 AL
S3ATR ARAE BTHRR N B 5 A Ty, 5 A
FE RS AT R Al S PR A B R R AR
APEAR AR AE I M 2 B AL 3 RS I
A 14 MRIR 256 BT R RRI 6 A5 D T
AR, BEAS W b A 7~ 22 TR BT 38 IR AR R 2 | T A
SR G322 SIS X 22 JTCREAIE P TR B2 1) 2 25 K
P o ABFFREIER R PERTE AR A R, A7 7 25 5 UK
FUE SR BURTE DRSS T Pe AR T 4
T R G

AT F ST A R R 14 A>3 %
PEPRAE 32 D22 PP BT IR B Se R T 2 K2 8y
b Sz B T e B [ 1Y) 27 2% O FR DL RR B[] (1) 1 25 AR B
P, X HERAED XEES RS W
SRAP |SSR \RAPD #ric S AN ) 77 1k RIS IO LU 8
—3, ANFERRATFIAE 2 KRR E SRR T 6
AN A AR R IR AE IS IR JEE | e AE
T REE D AR B N AR 0 22 5 e i) B A b
W 2 22 )RS B2 22 KX 43 1ok, 5540, 56 T R3E
YRR 1 2 rb = at v R 7E— 2 (3 .30 .4 .17,
21, % 667 m* R T 3000 kg ), FIES i WA
HEE R (8.23.9.19 .22) BB &, ML
KT, TR 14 A FZHRAARLF H A3 22 )
FTPIRAEIEAS L 25 7  EEEM AT e bs LR
FRORA AT, 255 7% B4 YRR AR R M i1t ]
R s N 4 17 21 .23 19 SRR B 4 58
AT DAVE S 5 A R AT 4458, AT A R, S
G AR 32 2T B2 22K, AT A — 2L T T
SERFI, Atkee b 24 HIAERI S, WAL S
30 22 A TR 258, e B PLS PG iR

B 32 S22 R R IR A 14 SRRk B
WL E N, 18 ARk ok A oAt s X, DA SRS 45 1
AIDEH,H T KBS WL 1 WP 18,
20,29 FI%E Qi W2 19 22 27 4k A & M AR R
S RIRAE—AE, K B 52409 6 .31 .32, K H AN
8.9 WA AR AR RAE— i, B REAHKL
JRHE 11,16 .25 452K B & M A R R X 4 R 7E
—d2, J3Ab, ok A K Y E 22 K 13 7 22 )
24 43 ARG AE TR R AE — R 1 B LA A [ R U
IR 2 5 R [\ — 2 R B it 1% 22 5% 5 Hh PR
A —EHR,

S Z ik
(1] &7, F2REE IR IE R L[], hELA L ,1998,17(3) .
95-98

(2]  FeZs, 3R, 2505 TRE 22 N0 IR Kos 14 5 Rk o ot e
[J]. 652 ,2009(4) :121-124

[3]  FSCFE AR, B EF. 2R EBRBVER [ 1].
b 2747 ,2002,17(S) :136-139

(4] T/MRRUE BETBIE 55, 22 TR %% IR SR 4 G 3R 1 ISSR 4
BrT]. st R2E2£41,2010,33(3) :42-46

[5]  HRA, ARESC,TEEE. 22 JNF R 9 R 25 2 5 R 1Y SRAP 4
Br[J]. tEY A R 2% 4% 2012 ,13(6) :1061-1066

(6]  XUZ,¥Faese, Xk, 25 22 R T 9 IR 15 2 BEE Y SSR
5 SRAP 4M#r[J]. "HEJREE,2010(2) :1-4

(7] EZE0, . 22 IR i 9% 8t 1% 2 RE B 25 1 RAPD
FRic AT J]. o EERSE,2008 (10) ;2125

(8] WAk, 253 RABAS, 45, 22 NI g B b B AL AE F i 52 36
FgE[ )], B LA H 2%k, 2008 ,24(5) .873-877

(9]  Zefukt, 2=l A0, 45, 22 IR 2 3 A 00T [ 0], 2
UiV K43 . FHARBR#RR,2009,32(1) :69-71

[10] AP EAL Bl 2 B 35 2R A S0 78 . o 6] 35 230 o il 9 0 I S
[M],1 M dbst. 7 B H R, 1992 :368-379

(1] FR/MAR. M 22 IR 9 DA 1A 3 B 5 AR 25 Motk iy A%
FURIFFE[ D], pe o« B AL K% 2009

[12]  ZEBF, RFERT. 220D o8 WA R LT A dafiz [ M] . b
5t A ERO AL, 2007 :44-52

[13] ZERG& , MiEE, 2 M. 7 B KRS A L Motk B 32 1o &
RIEHHII]. hEREMR,2006,22(12) :162-165

[14]  BRATEE, A, FRIGET . JRRRRTT ™ fah A 0 bR 32 1o R 2
TS LEATEM [ J]. H 9 8 1% 98 I 2% 3, 2012, 13 (3) .
429-434

[15] Rttt 56/ XIEE. FEMBE H 58 & F 2B SR 0 F o
SRR )] AL B AE 4, 2012,13 (1) . 77-82

[16]  Zh/MR, BAATH, 2 Mg, 33 22 VRN A b 22 )N Fp ) 7y R
PRRFIL[T]. #2009 (2) 1249251



	植物遗传（全书）_部分210
	植物遗传（全书）_部分211
	植物遗传（全书）_部分212
	植物遗传（全书）_部分213
	植物遗传（全书）_部分214
	植物遗传（全书）_部分215

