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Phenotypic Diversity Analysis of F, population of Yunnan Octaploid
Clones of Saccharum spontaneum 84-268

YU Huaxian, AN Rudong, DONG Lihua, TAO Lian’an, LIU Jiayong, TIAN Chunyan, JING Yanfen*, LANG
Rongbin, BIAN Xin, ZHOU Qingming, SUN Youfang, ZHANG Yu

Ruili Breeding Station, Sugarcane Research Institute, Yunnan Academy of Agricultural Sciences, Ruili, Yunnan 678600, China

Abstract: In this study, 100 matreials of innovative germplasm from Yunnan octoploid Saccharum spontaneum L.
84-268 bloodline F, population were used as materials, and 7 main agronomic factors including plant height, stalk di-
ameter, brix, effective stalk number, single stalk weight, cane yield and sugar yield were measured, and frequency dis-
tribution histogram analysis, coefficient of variation analysis, correlation analysis, principal component analysis and
cluster analysis were done. The results showed that the data of the 7 agronomic traits presented a good normal distribu-
tion and abundant variation with the variation coefficient ranging from 9.91% to 50.76%, and the maximum variation
coefficient of sugar yield was 50.76%. Correlation analysis and stepwise regression analysis showed that the cane yield
was significantly and positively correlated with plant height, stalk diameter and effective stalk number, having a deter-
mination coefficient of 0.9282. The sugar yield was mainly determined by plant height, stalk diameter, brix, single stalk
weight and effective stalk number, and the coefficient of determination was 0.9160. The seven agronomic traits were
integrated into three main components by principal component analysis, and the cumulative contribution rate was
86.985%. The first principal component, cane yield and sugar factor, was the most important factor, which contributing
rate was 47.615%. At the Euclidean distance of 6.00, the 100 innovative materials were divided into 3 categories, and
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the results were consistent with the principal component scoring. The 7 traits were excellent in group I, and a total of

15 high-quality materials were screened out, which had a high principal component score. In particular, it was worth of
paying high attention to YGF,18-226-7, YGF,18-226-14, YGF,18-226-89, YGF,18-226-48, YGF,18-226-96,
YGF,18-226-21, YGF,18-226-43 and YGF,18-226-5. These materials can be further screened as the parents or reserved

as core germplasm for breeding research.
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Fig. 1 Histogram of frequency distribution of plant height and stalk diameter
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Tab. 1 Performance of agronomic traits of Saccharum spontaneum L. F, population in Yunnan

PR Character i KM Max #%/IME Min #1{E Mean PifEZE SD A5 55 R E CVI%
B /em 255.00 134.00 206.53 22.21 10.75
2 /em 2.43 1.29 1.68 0.23 13.75
R /% 20.80 12.60 16.95 1.68 9.91
HZEH kg 1.09 0.47 0.15 32.13
EEYNTEERIE-S ¢ 272 740.91 27 274.09 138 006.90 5140222 37.25
HEZEM B/ (¢ hm™) 181.98 19.08 63.92 31.97 50.03
W= 5 /(t-hm™?) 32.45 2.94 10.80 5.48 50.76

SY

CY

value
CS 1.00
I0.75
Wt  0.490™ 0.522™ -0.074 0.50
0.25
B 0.164 —0.044  0.043 —0.097 0.00

0.486™ —0.107 -—0.134 -
0.106 0.450" 0.058 0.125 -

SY CY CS Wt B SD Ph
Ph: Bk ; SD: 2X4%; B: HERE; Wt FLZEH;

CS: WAWARMEEL CY: W&, SY: Wi,
TR EBEM (P<0.05), "FRWBEML (P<0.01),
Ph: Plant height; SD: Stalk diameter; B: Brix; Wt: Weight of single
stalk; CS: Effective stems number per hectare; CY: Cane yield;

SY: Sugar yield. " indicates significant correlation (P<0.05),
" indicates extremely significant correlation (P<0.01).

B 5 BESEAMBRZEROBEXESH
Fig. 5 Correlation analysis of agronomic traits
in the tested materials
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Tab. 2 Eigenvalues, contribution rates and cumulative
contribution rates of the tested materials

AREER, PR B B BT R
6o H5 7 DAREIEREAEA LU E AR AT 15 3]
FERIT R (F4)s

- Factor | Favto 2 Factor 3 SRR GO I ATECE R
3 0258 —0.091 0.476 S=byyi+thoyot...+bnyn ( SEIREEGIFIME ; by A
4% 0.368 ~0.503 —0.085 n A AR BT 22 TRk E s Yo NEE n D EK
i 0000 0232 0831 SRAESN), SR 100 G AIH R LMk G 41
e M oS O s JHER EHERE S KU (%
ﬁ%?ﬂﬁ 0519  0.195 —0.151 4), 4 4 AT, 100 {ﬁzﬁé/\{%%%ﬂ%% 84-268
—— 0511 0244 0.025 %% Fy BEAAEL 7 DA ZVAREE G PEM 15 7RI
L A 3333 1718 1.038 N zEl Fp18-226-7> 7 H| F,18-226-14> = #l
TRk /% 47.615 24.545 14.824 F,18-226-89> = #| F,18-226-48>...> = #|
ST H% 47.615 72.160 86.985 F,18-226-58,
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Tab. 3 Matrix of principal components and their scoring coefficients
JERN FR{E[ & Eigenvector 1941 Z %0 Scoring coefficient
Character 1 2 3 1 2 3

PR 0.258 —0.091 0.476 0.077 —0.053 0.458

=z 0.368 -0.503 —0.085 0.111 -0.293 -0.081

(EYNTEEVE S 0.000 0.232 0.831 0.000 0.135 0.801

e 0.410 -0.493 0.096 0.123 -0.287 0.092

e 0.315 0.587 -0.207 0.094 0.342 -0.199

HEZE 0.519 0.195 -0.151 0.156 0.113 —0.146

Wl 0.511 0.244 0.025 0.153 0.142 0.024

k4 ERNBIREZEES
Tab. 4 Scores of principal components and their comprehensive scores
LB K45 B ERI1EI Gy | QOB RS S ERI145 LAWY

Innovative germ-

Score of principal components Synthesis

Innovative germ-

Score of principal components Synthesis

plasm and No. 1 2 3 score Order plasm and No. 1 2 3 score Order
E| F,18-226-1 0.703 0.744 0.643 0.613 24 | ~#| F,18-226-51  -1.800  —0.360 0.867  —0.817 87
YGF,18-38-1 YGF,18-38-51
= #| F,18-226-2 -2.106 0.190 1.805 —0.689 80 | =¥l F,18-226-52 0.283 0.109 0.764 0.275 32
YGF,18-38-2 YGF,18-38-52
= #| F,18-226-3 -2.136 2.589 0.291 —-0.338 60 | =¥l F,18-226-53 0.373 2416 -0.450 -0.482 66
YGF,18-38-3 YGF,18-38-53
= F,18-226-4 1.563 0.605 1.364 1.095 14 | =% F,18-226-54  -0.074 -0.475 -1.186  -0.328 58
YGF,18-38-4 YGF,18-38-54
= #] F,18-226-5 1.906 0.817 2.270 1.445 8 | =%l F,18-226-55 -2.384  -0.659 -1.260  —1.484 96
YGF,18-38-5 YGF,18-38-55
= #| F,18-226-6  —1.385 1.453 0.182 -0.276 57 | =%l F,18-226-56  —2.134  -0.882 -1.330  -1.430 95
YGF,18-38-6 YGF,18-38-56
=~ H F,18-226-7 6.178 1.243 0.281 3.288 1 | =% F,18-226-57 2.256 0.063  —1.297 0.897 17
YGF,18-38-7 YGF,18-38-57
= H F,18-226-8 1.438 1.346 1.260 1.202 12 | =~#| F,18-226-58 -2.972 -0.031 -2.803 -1.838 100
YGF,18-38-8 YGF,18-38-58
E| F,18-226-9 1.767  -2.599 1.415 0.413 28 | =~#l F,18-226-59  -0.167  -2.760 0.673  —0.657 79
YGF,18-38-9 YGF,18-38-59
~E| F,18-226-10  1.130 0.441 0.469 0.716 22 | =~#| F,18-226-60  -0.017  -2.051 -0.285  -0.554 71

YGF,18-38-10

YGF,18-38-60
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Tab. 4 Scores of principal components and their comprehensive scores (continued)
4 B R e 2 E WA GO o | LB B E WA AT
Innovative germ- Score of principal components Synthesis Ofder Innovative germ- Score of principal components Synthesis Ofder
plasm and No. 1 2 3 score plasm and No. 1 2 3 score

= #| F,18-226-11  -0.647 -1.814 2.114  -0.440 65 | =¥l F,18-226-61  —0.984  -0.841 1.177  -0.500 67
YGF,18-38-11 YGF,18-38-61

= #| F,18-226-12 0.928 2.765 0.566 1.204 11 | =% F,18-226-62  —0.166 0.333 0.731 0.111 37
YGF,18-38-12 YGF,18-38-62

= #| F,18-226-13  -0.650  —0.378 0.440  -0.337 59 | =¥l F,18-226-63  —0.908 1.880 0.150 0.051 42
YGF,18-38-13 YGF,18-38-63

=~ H F,18-226-14 5.822 1.354  -0.129 3.085 2 | =#l F,18-226-64  -1.069  -0.658 -0.962  -0.813 86
YGF,18-38-14 YGF,18-38-64

~#H F,18-226-15  -1.961  -0.378 0.486  -0.954 89 | =¥l F,18-226-65 -1.300 -0.724 -1.583  -1.031 90
YGF,18-38-15 YGF,18-38-65

=¥ F,18-226-16  —1.552 0.211 0511  -0.611 77 | =# F,18-226-66  —1.038 0.660 0.450 -0.266 54
YGF,18-38-16 YGF,18-38-66

~E| F,18-226-17 2363  -0.428  -0.210 0.989 16 | =% F,18-226-67 —1.682 0.176 0237 -0.722 82
YGF,18-38-17 YGF,18-38-67

=¥ F,18-226-18  —1.129 1.511 0.828  —0.044 47 | =¥l F,18-226-68 —2.330 0390 -0.410 -1.075 92
YGF,18-38-18 YGF,18-38-68

= #| F,18-226-19  -2.584 -1.074  -0.483  -1.566 99 | =¥l F,18-226-69  —2.366 0470 -0.249 -1.048 91
YGF,18-38-19 YGF,18-38-69

= #| F,18-226-20 -1.887  —0.896  -0.880  —1.249 94 | =¥l F,18-226-70  —1.478 0.456 -0.684 -0.693 81
YGF,18-38-20 YGF,18-38-70

= #| F,18-226-21 3.307  -0.472 0.478 1.530 6 | =% F,18-226-71 —0.459 -0.492 -1.791  -0.605 76
YGF,18-38-21 YGF,18-38-71

=~ #| F,18-226-22  -0.883  —0.754 1.608  -0.367 61 | =l F)18-226-72 0.776 0317 -0.142 0.426 27
YGF,18-38-22 YGF,18-38-72

= #| F,18-226-23 1.219 2.157  -0.646 1.014 15 | =%l F,18-226-73  —0.666 0811 -0.617 -0.210 50
YGF,18-38-23 YGF,18-38-73

~#H F,18-226-24  —0.954 -0.324 0.078  -0.522 68 | =¥l F,18-226-74  -0.981  —1.042 0.568  -0.639 78
YGF,18-38-24 YGF,18-38-74

~# F,18-226-25 -0.185 -1.217  -0.971  -0.531 69 | =#l F,18-226-75  —0.038 0.056 0.324 0.044 43
YGF,18-38-25 YGF,18-38-75

7~ H F,18-226-26 1.365 -0.108  —0.595 0.535 25 | =%l F,18-226-76  —0.752 2208  -0.791 0.067 39
YGF,18-38-26 YGF,18-38-76

= # F,18-226-27  —1.771 1.457  -0.511  -0.561 72 | =# F,18-226-77  —0.720  —0.739 1.980 -0.230 51
YGF,18-38-27 YGF,18-38-77

~#E| F,18-226-28  -2.808 -0.847  -0.103  -1.560 98 | =%l F,18-226-78 -1.869  -0.691 -0.210  -1.091 93
YGF,18-38-28 YGF,18-38-78

=] F,18-226-29 1.237  -2.098 1.829 0.345 30 | =¥l F,18-226-79  —0.708 1.645 -0.497  -0.007 46
YGF,18-38-29 YGF,18-38-79

= #| F,18-226-30  2.626 1.064  -1.748 1.252 10 | =¥ F,18-226-80  —0.532 0.620 1.103 0.063 41
YGF,18-38-30 YGF,18-38-80

= #| F,18-226-31  —0.966 0396 -0.116  -0.380 62 | =¥l F,18-226-81 1.014 2.662 0.276 1.177 13
YGF,18-38-31 YGF,18-38-81

= #| F,18-226-32  -3.177 0.182  -0.613  -1.559 97 | =l F,18-226-82  —0.197 1.713 0.442 0392 29
YGF,18-38-32 YGF,18-38-82

= #| F,18-226-33  -0.968  —0.340 0.056  -0.536 70 | =) F,18-226-83 0.440 -2.122 0389  -0.254 53
YGF,18-38-33 YGF,18-38-83

= #| F,18-226-34  -0.154  —0.837 0.066  —0.269 55 | =¥l F,18-226-84  -0.751 0.838 -0.623  -0.244 52
YGF,18-38-34 YGF,18-38-84

= H F,18-226-35 1.207 -1.720  -0.135 0.133 35 | =%l F,18-226-85 1.092 1.076  —0.008 0.783 20
YGF,18-38-35 YGF,18-38-85

~# F,18-226-36 —0.093  -0.381  -0.926  -0.275 56 | =%l F,18-226-86 1.837 0.907  -1.700 0.845 19

YGF,18-38-36

YGF,18-38-86
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Tab. 4 Scores of principal components and their comprehensive scores (continued)

QTR 5 L3I ERATIE

Innovative germ- Score of principal components Synthesis -
plasm and No. 1 2 3 score

Order

85 ER G X
Innovative germ- Score of principal components Synthesis O Ad
plasm and No. 1 2 3 score rder

= # F,18-226-37 —1.128 -0.559 -0.819 -0.796 85
YGF,18-38-37
=¥ F,18-226-38 0.806 0.025 -0.866 0.262 33
YGF,18-38-38
= # F,18-226-39 —1.273 —0.606 1.214  -0.575 74
YGF,18-38-39
7 E| F,18-226-40 3.866 -2.184  -2.900 0.875 18
YGF,18-38-40
7 H) F,18-226-41 0.191 1.240 -0.364 0.341 31
YGF,18-38-41
¥ F,18-226-42 0.240 —-0.711 1.068 0.098 38
YGF,18-38-42
= E| F,18-226-43 2.995 —0.180 0.848 1.508 7
YGF,18-38-43
7= E| F,18-226-44 1.454 -5.711 0.729  -0.602 75
YGF,18-38-44
7 ¥ F,18-226-45 0.811 -0.885 -1.015 0.019 44
YGF,18-38-45
=¥ F,18-226-46 —0.754 0.104 -0.695 -0.436 64
YGF,18-38-46
= #| F,18-226-47 1.179 -0.673  -2.223 0.067 40
YGF,18-38-47
7 E| F,18-226-48 3.643 -0.724 0.171 1.582 4
YGF,18-38-48
~H F,18-226-49 —0.869 0.739 1.017 -0.082 48
YGF,18-38-49
=¥ F,18-226-50 —2.147 0.033 1.227 -0.832 88
YGF,18-38-50

= #| F,18-226-87 —1.941 0.432 0.424 -0.755 84
YGF,18-38-87
2| F,18-226-88 1.054 1.031 -0.249 0.718 21
YGF,18-38-88
= #| F,18-226-89 4.793  -0.255 -0.125 2.201 3
YGF,18-38-89
= %] F,18-226-90 1.992  -0.523 -1.083 0.660 23
YGF,18-38-90
7 ¥ F,18-226-91 1.165 -1.619 0.055 0.165 34
YGF,18-38-91
= #| F,18-226-92  —0.555 1.031 0.033 —0.007 45
YGF,18-38-92
= #| F,18-226-93 1.171 0.058 -0.253 0.534 26
YGF,18-38-93
= #| F,18-226-94 —0.504 0.328 -1.769 -0.422 63
YGF,18-38-94
7 %¥| F,18-226-95 —0.498 0.310 0.248  -0.124 49
YGF,18-38-95
= #| F,18-226-96 1.854 2.779  -0.200 1.535 5
YGF,18-38-96
= #| F,18-226-97 —1.245  -0.071 0.278 —0.569 73
YGF,18-38-97
= #| F,18-226-98 —1.770 0.257 0.263 -0.741 83
YGF,18-38-98
7% F,18-226-99  —0.282 0.447 0.997 0.123 36
YGF,18-38-99
= #| F,18-226-100  1.458 1.581 1.765 1.344 9
YGF,18-38-100

26 BELDH

MRS F W A g R, A R IE S AT,
X} 100 9y = m /SR E T2 84-268 I Fr #EiA
ML 7 DR EHAR P ZE G TS S T bR AL
e, DIRKICEEES . A AR PRk A B ik 47 &
GERA M I 6 FIZE 5 vl 50, ZERRCIE S 6.00
Ab, AEE 100 Gy RS IR AR 3 AN RSEEE, A T
K Fin ¥ Fu18-226-7, = #| F,18-226-14, =
F,18-226-4 Fll = #| F,18-226-17 %% 33 1B A K},
di BB 33.00%, IZEMRHERE K, 2,
TR s, ARCEER S, R RN
W, LA IEE SR AA; S REE s
# F,18-226-76 . = #H| F,18-226-47 . = #l
F,18-226-80 . = % F,18-226-75 Fll == ¥ F,18-226-63
829 AL, dEBEHR 29.00%, 7 MR EHEIR
TRRBMIKT 8.10%, ZEMEIh KL, X

7 RO A S R AR, T AR
b, EHBEEAMMH. BN REE S FE
F,18-226-33 . = #| F,18-226-25 . Fl = #|
F,18-226-24 % 38 iy #r kL, 5 BATRHEY 38.00%,
AR B 2R R 10.34%, HAAMRAAE S 25
BIRT 11.00%, HapAe ZHtR 0728 5 2 BU% IR 7E
11.24~35.67%, XL BRI R K, 2k,
TR AP AR FRAR W] LU R e PR R
CE IR

HT HIW AR EE R RE, R-HZ KBS
P AT I (R 6), ZEREM, B 12K
BEFI NI HE RN 78.79% , 4 T ZE 3 ) X HE R Ny
89.66%, % M AEFIXTEZE Ny 97.37%, R4 HH 53
B R BE AT, 0 A SRR =, IE BH R 9 E A o3
KPR, INFE 6 nLIFEH, SRR IE
W AR A, I 88.61%,



LA ATARSEas . B/ \HEIRE T 5 84-268 L4k Fy BEIA R AL LR/ b 57

<% <
2 % ¥
[ SRR
X EX
@ % R, 0% w b 88 3 oy LV
R, 9% LHD2 SRy
2% 0B SLERYE N
[°N PR
\ o N\, A (<) Q"‘
V0 W, £54 L4 N
B 7 LS
N L g &
N 0 Qq
i
‘L
I I
GF18-22461
YGF,18-226-49 YGF,18-226-7
YGF,18-226-91
YOF;18-22633 YGF,18-226-33
YGF,18-226-25
YYGGF218‘226‘24
YGF1:218\226\61
6’11 / YGF218\226\53
= IYon 218~
& yGPz]g\z 2645
ﬁﬁ %ﬁ@?%w
Ve il Yo Grs 6.
ﬁ%)b y%%&%%g
q’/'ﬂ’ b/’\ '\9 2% /&\ \296 60
s> ‘b,'»"‘ '\ob/ /\5% JA}AO%;/‘P\ ) \\9)
NP SN J_%{;’@\éo_ 9,
F ¥ IS8 LI e 2, "N
PORAG 2 I I 0% S R R Vo
40;3%’ ML TR ZAA ORI R
R S P EE A A
SNb NSNS N R R RGP I RN
SO T I IINS LR ER AL Y
SO o 32T T 2TT Lg%
N EEE R T R
SEEEEE5333 a0
SRR

B6 EF7MREURESTENFTHENRLE

Fig. 6 Dendrogram of Cluster diagram based on the score values of the comprehensive evaluation of 7 agronomic traits
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Tab. 5 Three Cluster groups and their characteristics

2B Group
TTM‘ I (n=33; 33%) 1T (n=29; 29%) T (n=38; 38%)
it THIE Mean  BREHCVI%  THIM Mean  BRREECV% T Mean 755 R CVI%
B /em 216.42 9.63 208.38 8.95 196.53 11.24
4% /em 1.79 13.11 1.61 13.04 1.63 12.90
(EYNTRERVEY | 184 306.74 23.70 140 132.40 24.24 96 177.05 30.02
LT kg 0.55 25.89 0.43 27.31 0.42 35.67
R /% 17.29 10.50 17.10 8.18 16.54 10.34
REZEH/(thm?) 98.98 29.14 57.53 19.46 38.34 28.70
WP/ (thm™?) 16.95 28.70 9.71 14.16 6.28 26.35

TE: 355 H 0T 23 BN RSB B R b A SRR L]

Note: The percentage in brackets indicates the proportion of this type of germplasm material in all germplasm materials.

®6 FASHER
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Tab. 6 Lists of discriminant analysis matrices 3 'lj'l«l:
5 R bR Efi Wi Z RN EENEZ —,
Group Number of germplasm materials Accuracy/% m%i%@f%%ﬁfgfﬁ“ﬁ\ E/‘J ‘%l\ ﬂ&n , Eﬂi%i%ﬁ{g
S EREME AT T I RIE RSB S, R BAL
’;":‘-:,]]]% 0 1 37 38 97:37 ﬁ?i%%?&ygﬁﬁﬁ%E/‘JE}F?{%{;@T%%/—\HE%

¥ 88.61 TT I, B TR BEAR A IE A A0 o A TS A R]
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