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Factor and Cluster Analysis of Yunnan Innovated Germplasm
Materials F, of Spontaneum

JING Yan-fen, BIAN Xin,TAO Lian-an, DONG Li-hua, ZHOU Qing-ming,ZHU Jian-rong,
AN Ru-dong, YANG Li-he, LANG Rong-bin, YU Hua-Xian, FENG Wei
(Ruili Breeding Station, Sugarcane Research Institute , Yunnan Academy of Agricultural Science , Ruili 678600)

Abstract ;: Eight characters from 70 innovated germplasm materials F, of Saccharum spontaneum L. were pro-

cessed by factor and cluster analysis. Results of factor analysis showed that the top three common factors were re-
tained in 8 common factors, and the cumulative contribution rate reached 79.35% . Yield, sucrose content in cane,
stalk number, emergencerate ,and tillering rate owned higher loading values in the first common factor. The stalk di-
ameter and plant height played leading roles in the second common factor,and only sucrose content in cane played
a leading role in the third one. The variance scores of the 70 innovated materials of the top three common factors
were used for comprehensive cluster analysis with the longest distance method. At the genetic distance 2. 4, the ma-
terials could be divided into 10 groups, in which five groups i.e. I ,IV, VI, Vll,and X showed the characteristic of
high yield , accounting for 50% of the total tested materials. The groups I , I , IV, V, VI, V[, and IX showed the
characteristic of high sugar, accounting for 72. 8% of the total, especially the groups I ,IV, V ,and VI,which su-
crose content in cane was higher than 12% ,accounting for 38. 6% of the total. The groups I , IV and VIl showed the
characteristics of high sugar and high yield, accounting for 38. 6% of the total. The classification results provide a
scientific basis for targeted utilization of these innovated germplasm materials to breed the parents with high yield
and high sugar characteristics.

Key words : Saccharum spontaneum L. ;germplasm innovation; factor analysis;cluster analysis
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Table 1 The tested materials and their parents
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1 HREH®

1.1 iRIewrat

NP I N 2 S I [ S B
(Z) R EMFEERMN 14 DM REAEGFENR
Hh e 70 1y = E R, B A A R (SR 1,
x2),

XN &N PR FR (g
Female Male Name of materials Accession
HOCP93-746  ZF§82-25 =E|F,08-516 =& F,08-517 %% F,08-518 . =& F,08-519 . = #| F,08-520 . =5 F,08-521 . = 7
& F,08-522
HTH 93-94 ZE18  ZE F08-613 .= F,08-614 .z F,08-615 . % E F,08-616 . =& F,08-617 . = & F,08-619 8
7 F,08-620 , 7 F,08-621
811 9394 =% 83-184  =#| F,08-601 . = H] F,08-602 , =] F,08-603 . =] F,08-604 . =#] F,08-607 .= F, 08-608 6
FTE 9394 Z%¥)83-174 = HIF,08-536 . =% F,08-537 . = #I F,08-538 . = I F,08-539 . I F,08-540 . == | F,08-541 . = 3
# F,08-542 \ =# F,08-544
50Uahiapele ZE) 8259 = H| F 08-471 . =¥ F,08-472 . = #| F,08-473 5 ¥ F,08-474 7| F,08-475 .z #| F,08-476-1 6
HOCP93-746 #8234  =E F08-511 1
2z Hi 06-66 Z¥18234  =EIF08-411, = F,08-412 2
TEE 93-94 Z# 83-160 =il F,08-561 1
= Hit 05-189 Z#82-110 =% F,08-391 , =# F,08-392 . = F,08-397 . = &l F,08-398 4
1 9394 Fi# 0730 =H F 08311 =] F,08-312 . =% F,08-317 . =% F 08318 . =& F,08-319 5
B 93-159 Fi# 0730 =l F,08-326 . =il F,08-332 =] F,08-333 3
CP65-357 ) 0673 = F,08-246 = H| F,08-247 . =5 F,08-248 . =K F,08-249 . =% F,08-252 . = F,08-253 . = 9
#| F,08-254 7] F, 08256 . 7 ) F,08-257
ZHF 0678 HE| 0672 HIF 08341 = H| F 08-341-1 & E F,08-342 = #] F,08-343 , = H F,08-344 . =% F,08-345 6
50Uahiapele Bkl 04-9-1 2 F,08-301 , 2 #] F,08-302 . 2 F,08-303 , = F,08-304 4
#it 70

ZH T BRI IR = R T = M T R = M) R

Yunge, Ruige ,and Longge mean that the S. spontaneum clones originated in Yunnan, Ruili,and Longchuan, respectively
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Table 2 Origins of the S. spontaneum materials

FRE JAEM R (m) S (N) AR
Accession Origin  Altitude Latitude Weather type
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1.2 KA *E

W T = 8 ROl B 27 Be H R B 58 i 3 T
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M 1394 mm, 4E 73R 20 °C . A5 4% 1] He
BEHES, NIRRT 32 m?,3 IREE, T A&
90000 #f/hm’, T HiAH .1 4F 15 42 2= 47 43 0l )
MER O BER R AR A RCER VEEEE I
TFAER ™ 11 Ay B RS 4 11 H e S
i, D S AR b R AL e AR S,
(v/hm®) = (Bk1E -50) x 2548 x0.785/10° x A
RUOZER(5/hm?) 511 A ELE ERE 7 (% ) = i
PR (%) x1.01 =5.6;11 H Bt & &
(t/hm?) = 87 (v/hm?) x 11 A 6 B i B 4
43/100
1.3 Zitoh

¥ Excel \DPS F1 POWERMARKER 25 %% 4 5¢
BB A B Gt a3

2 HR5HMH

2.1 EFoH
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Table 3 Eigen values of factor correlation matrix

SR FHIE(E TTHCR (%) BT TR (%)
Factor Eigen value  Proportion rate  Cumulative proportion rate
1 3.40 42.5 42.50

2 1.85 23.10 65. 60

3 1.10 13.75 79.35

4 0.74 9.21 88.56

5 0. 60 7.50 96. 06

6 0.25 3.11 99.17

7 0.05 0. 65 99. 82

8 0.01 0.18 100. 00

2.1.2 BEFHMERE 277 2 WK IE 38 e 5% i

PR 7 4% A7 R B P 45 DR B R 25 58 B R oK, AR
B3 AR TR 4, ol 28
1 AR 5 0 B Aar (B T, B 7™ 09 A (B (0. 9142)
SNSRI Rg = S - N TR R
BIE SR 1) 3 A (B YR =22, T HG A 38 1 i 55 /)N, 3%
B AE 7 o MR A B R op A R R R R
3 BE X B 0 = AR B T e AR A, B
XF T AR A5 w5 o b A B A T M R B S T
Bk 52 AR TR, B AR R R R AT
EBR, | BE R AT R0 25 B2k Ay 4 %o {E
BER L AB N S(E, 6 WY AE 7™ 5 A B R bR
RS HER PEER AR S K S A
K, R VAR BR =5 R AR, R arEE R
AMEBWAC AR R Z MR RS A
MEBEZ WM EL, e R AR WA, 53 A
i m s, 11 A B R 2 11 H Big
PR R AT E RO, W H 5 BER A Rk
2kt HE AR R O UM S8 X i W
FE i S S — X &, TE H R B A R,
ZEE VP EN R, HFomraRs s
He— 3,
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Table 4 The factor loading matrix of varimax rotation ﬁﬁ@ ;F)Hq%ﬁgéygzi Iﬁj E‘J%’@ﬂ , ;E Q N [E]gﬁ/a\g/g Vo *4

TERIN T 1 HT 2 HT3 BRI A2 RS (LT B8 ok EE IR RS
Trait Factor 1 Factor 2 Factor 3 HAA AR TCOC R, X UL HTHF % 12 F,
% 0.7935 -0. 1812 0.0131 PR EL T S R A WA B T A A A R T
iy = 0. 5407 -0. 4970 -0. 0634 MERE SR, XA & T2 40 58 H R s AL JEah Y
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Fig.1 Cluster diagram of the 70 innovated

germplasm materials
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Table 5 Average performances of agronomic characters in the 10 groups
i 2 ; . N
KH %) AR Wem)  EG) o TR i
Type Emerg:,nce) Tilleri(ng ) Pla(mt ) Stilk b (V/hur?y RH(%)  EHR (/')
e e height diameter Stalk Yield Sucrose Sugar
number content content
I 76.6 282.8 276.7 1.23 376396 110. 60 12.41 13.81
I 54.5 252.2 274.5 1.32 234277 78.73 10. 87 8.56
I 63.4 254.5 262.5 1.34 285138 93.17 8.53 7.75
Y 55.3 228.7 301.9 1. 66 254558 148.28 12. 67 19.07
\Y 57.3 183.3 295.3 1. 56 175858 87.35 12.95 11. 19
Vi 56.3 241.7 273.4 1.31 223152 72.45 13.02 9.62
Vil 99.3 340.3 285.9 1.25 615733 202.79 10. 93 22.39
Vit 55.1 232.5 290. 8 1.65 215920 120. 15 8. 17 10. 00
IX 46.6 173.5 295.8 1. 66 116741 68. 11 10. 74 7.06
X 74.4 193.6 313.1 1.71 314065 205. 57 9.27 19. 60

EREKT LS em AR, L3 ~1.5 cm HHZE /NT 1.3 em FHZE, 11 H ISR KT 10% 8% ~ 10% J ol (KT 8% ki

The stem diameter of sugarcane greater than 1.5 c¢m,between 1.3-1. 5 ¢m and less than 1.3 em are big stem, middle stem and thin stem, respectively.

The theory of sucrose content in november were more than 10% ,between 8% -10% and lower than 8% mean high sugar, middle sugar and lower sugar
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