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Principal Component Clustering Analysis and Evaluation of F,
Generation from Yunnan Saccharum spontaneum L.
Innovation Germplasm

YU Hua-xian, TIAN Chun-yan, JING Yan-fen, AN Ru-dong, LANG Rong-bin, Bian Xin,
DONG Li-hua, ZHOU Qing-ming, YANG Li-he, SUN You-fang, TAO Lian-an
( Ruili Breeding Station, Sugarcane Research Institute, Yunnan Academy of Agricultural Sciences, Ruili 678600 )

Abstract: Yunnan Saccharum spontaneum L. serves as valuable wild germplasm resource can be used in
sugarcane breeding. The quantitative characters of 68 F, Yunnan Saccharum spontaneum L. were investigated
using the principal of numerical classification, and the PCA ( define ) of 10 quantitative characters were analyzed.
Scatter plot was drawn based on the first 3 principal components ( PC ) and clustering analysis was carried out
based on the genetic coefficients. The results showed that the coefficient variation of the quantitative characters
ranged from 10.57% to 35.30%. The theoretical sugar content and yield in November had a high coefficient of
variation over 30%, indicating a high variation potential. Principle component analysis indicated that the first 3
PC accounted for 80.8292% of variation among the materials, followed by single stem weight yield factor, brix
sugar factor and cluster effective stem sugar yield factor. These 68 innovative materials could be divided into 4
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categories at D=10.00. Each group had different characteristics, which could be referred for castor breeding with

different purposes. The scatter plot of the former three principal components indicated the coefficients of the first
three PCs were higher in YGF,11-50, YGF,11-56, YGF,11-40, YGF,11-66, YGF,11-77, YGF,11-10, YGF,11-
19, YGF,11-85, YGF,11-45, YGF,11-37, YGF,11-25, YGF,11-23, YGF,11-18, and these accessions could be

used in the breeding.

Key words: Saccharum spontaneum L.; germplasm innovation; correlation analysis; principal component;

cluster analysis
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Table 1 The codes and names of the tested Saccharum spontaneum L.

%5 Code 4 F% Name 4’5 Code 4 F% Name %i'5 Code 4 Fx Name %5 Code 4 Fx Name
1 =¥ F11-3  ||18 Z¥F,11-23 || 35 L F,11-44 || 52 7% F,11-65
2 =HEIFL1-4 |19 =¥ F11-24 || 36 =¥ F,11-45 || 53 ¥ F,11-66
3 =# F11-5 |20 =¥ F,11-25 || 37 =¥ F,11-46 || 54 =¥ F,11-67
4 =H#H F11-7 |21 =¥ F,11-26 || 38 = #| F,11-47 || 55 =% F,11-68
5 =~EF11-8 || 22 = E F11-27 |]39 = #| F,11-49 || 56 = # F11-71
6 =# F,11-10 || 23 = # F,11-28 |[40 =¥ F,11-50 || 57 = # F,11-73
7 =~# F11-11 || 24 =~# F11-29 || 41 =~ # F,11-51 || 58 =H F11-74
8 ~#E F11-12 || 25 ~#E F11-31 || 42 =# F,11-52 || 59 = # F,11-75
9 =~# F,11-13 || 26 ~# F11-32 || 43 = # F,11-53 || 60 =H F11-77
10 =¥ FA1-15 || 27 =#E| F,11-33 || 44 = # F,11-55 || 61 = E| F,11-78
11 =~# F,11-16 || 28 = # F,11-35 |45 = # F,11-56 || 62 = # F,11-79
12 =HE F11-17 |] 29 =~#E F,11-36 || 46 =¥ F,11-58 || 63 =% F,11-80
13 =% F,11-18 || 30 = E| F,11-37 || 47 = E F,11-59 || 64 =% F,11-83
14 =EF11-19 ||31 =¥ F,11-38 || 48 =E F11-60 || 65 =E F11-84
15 =¥ F,11-20 || 32 L F,11-39 || 49 =¥ F,11-61 || 66 =% F,11-85
16 =¥ F11-21 |33 =¥ F,11-40 |50 =¥ F,11-63 || 67 =¥ F,11-86
17 ZH|F,11-22 || 34 Z¥H|F,11-43 ||51 =¥ F,11-64 || 68 = F,11-87

11 A E#&44EF (thm? )= £ 7 (thm®) x
11 A #3238 #4545 1100
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Table 2  Statistics of main yield characters of the test materials
RN IZINE i/ ME e SFE ik A R (%)
Character Max. Min. Range Mean SD Cv
% (%) GR 70.40 26.60 43.80 46.11 10.38 2251
PR (em) PH 375.80 232.80 143.00 306.24 32.37 10.57
242 (em) SD 2.92 1.85 1.07 2.34 0.25 10.68
N RS CSN 21.00 4.00 17.00 12.02 3.34 27.79
FLZEE (kg) WS 1.93 0.59 1.34 1.22 0.33 27.05
¥ (t/hm?) CY 200.60 36.40 164.20 68.53 37.25 35.30
11 A4k (%) BN 19.70 12.00 7.70 15.48 1.81 11.69
11 A B HERE 43 (%) TTSCN 14.27 6.52 7.75 10.03 1.83 18.25
11 A Gr#ie & ps R (Yhm?) TTSYN 26.40 6.98 19.42 14.73 4,68 31.77

GR: Germination rate, PH: Plant height, SD: Stem diameter, CSN: Cluster Stalk number, WS: Weight of stalk, CY : Cane yield, BN: Brix in Nov. ,
TTSCN: The theoretical sucrose content in Nov., TTSYN: The theoretical sucrose yield in Nov.The same as below

®3 MM RS ENEX S

Table 3 Correlation analysis of the tested materials

RN iR MR B OHERCEEHL BEE e 11 A 10 AENeE 11 A SR
Character GR PH SD CSN WS cY BN BE5 TTSCN TTSYN
W% GR 1 -0.102 -0.019 0.010 -0.020 -0.080 0.025 0.023 -0.066
P PH 1 0.398" -0.213 0.713" 0507 0.117 0.118 0.443"
EXN) 1 05107 0.9197 0468" 0.032 0.032 0.3377
WA CSN 1 -0.469" 0347”7 -0.098 -0.098 0.390"
FZEE WS 1 0573" 0.067 0.067 0.431"
R CY 1 -0.045 -0.044 0.766"
11 H 4R BN 1 1.000” 0.468"
11 A B TERE 7> TTSCN 1 0.470"
11 A & Hi s TTSYN 1

TRRZES I (P<0.05), " R F B (P<0.01)

“and " represent different significance at 0.05 and 0.01 levels, respectively

4 E T RETHMER, 81 B E x4 HiMBREEERNHTERERTEHE

3.3875, BTk % Ay 37.6385% , HUFRAE i) 4 - 2 50
2R AR 11 A ENe SRR PR R REIE )
H0 51124 0.4864 . 0.4205 ., 0.4109 , 0.4073 F1 0.3948,
FEE R WL 2 R T AR SO R e R
1500, PTHESE A B 2R F = o R 5 5 2 AR
H}y 2.1246, 5Tk A 23.6066% , HAFAE i) 4 %
11 Ay BeRERESY 11 H R A 11 H A Rs
SR FRAE 1A 4 51 0.5939.,0.5938 £ 0.2790,
TR R 2 A T R SRR B R
0, AT ARG R R R4 5 A 3 A R IEAE A
1.7626, BT ik % K 19.5841% , FLAHRAE [A] & 322 2 M
A RCER AR 11 H NS SR, RREE 4 )
4 0.6806 ., 0.4680 #i1 0.3495, 3= B i B¢ Ny = ¢ #| T
SRR R P AL R B, T A SE A
PNELESx S

Table 4 Eigenvectors and cumulative contribution rate of
guantitative characters in the tested materials

PR BLERS FH2 B 3 ERSY
Character The first PC ThesecondPC  The third PC
i % CR -0.0448 0.0362 -0.0799
PR PH 0.4073 -0.1161 0.0117
2% SD 0.4205 -0.2762 -0.2058
MR CSN -0.1138 0.2213 0.6806
HZEE WS 0.4864 -0.2615 -0.1485
R CY 0.3948 -0.0918 0.4680
11 A 434k BN 0.2010 0.5938 -0.2501
11 A HALEER 7 TTSCN  0.2015 0.5939 -0.2493
11 A& fE TTSYN  0.4109 0.2790 0.3495
FEE{H Eigenvalue 3.3875 2.1246 1.7626
TR (%) 37.6385 23.6066 19.5841
contribution rate

SR (%) 37.6385 61.2451 80.8292

Cumulative percentage
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Fig.1 Clustering diagram of the main industrial and agronomic characters in yunnan'’s innovative Saccharum spontaneum L.
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Table 5 Four cluster groups and their characteristics

I (n=12; 17.65%)

I (n=28: 41.18%)

I (n=13: 19.12%)

IV (n=15: 22.06%)

PR Character T OERRM PHE ERAN VWM ERRN O THM BRRK
Mean (%) CV Mean (%) CV Mean (%) CV Mean (%) CV
WK GR 48.64 20.51 43.10 27.00 48.39 13.45 4774 21.79
P PH 336.40 9.26 315.42 6.11 297.33 10.03 272.70 8.56
2542 SD 2.62 5.38 2.31 9.18 2.30 11.48 2.19 8.84
INARIEERL SN 9.81 14.09 14.26 19.23 9.61 28.23 11.69 28.80
HZEE WS 1.65 10.54 1.22 20.15 1.14 29.03 0.93 21.72
HjE CY 126.83 16.80 130.93 20.41 69.08 32.11 72.65 28.03
11 H{#EEE BN 13.98 6.35 16.06 8.56 17.45 8.04 13.87 6.51
11 Ay BHETER > TTSCN 8.52 10.58 10.61 13.10 12.02 11.75 8.41 10.73
11 Ay Eie S TTSYN 14.43 17.84 18.51 18.59 13.12 28.72 9.30 14.12
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