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Abstract: Scientific evaluation of sugarcane germplasm resources can provide high quality parental materials for sug-
arcane cross breeding. In this study, seven phenotypic traits of 141 excellent sugarcane germplasm were evaluated for
diversity using methods such as principal component analysis and cluster analysis. The variation coefficients of smut
rate, cane yield, millable stalks, stalk weight and sucrose content were all greater than 10%, with the variation coeffi-
cients of smut rate being the largest at 67.21%. Correlation analysis showed that the cane yield was highly significantly
positively correlated with plant height, stalk diameter, millable stalks and stalk weight, and the stalk diameter was
highly significantly negatively correlated with millable stalks, and the sucrose content was highly significantly nega-
tively correlated with smut rate. The results of principal component analysis showed that the cumulative contribution
rate of 3 principal component factors was 74.725%, among which the first principal component was related to yield
traits, the second principal component was related to stems and quality traits, the third principal component was related
to disease traits and quality traits. Based on cluster analysis, the 141 sugarcane germplasm resources could be divided
into 3 groups, among which group I had the taller plants, highest yield and highest sucrose content, highest disease
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resistance, strong persisrence, and had excellent performance for al traits. Group 1I had the smaller plants, lowest yield
and lowest sucrose content, lowest disease resistance, poor persisrence, and had poor performance for all traits. Group
I had average performance for all traits. 60 germplasm resources were selected with excellent overall performance by
principal compoment analysis results and cluster analysis results, among which ZZ153303, ZZ150505, ZZ165201 and
27151106 could be used as high sugar content parents, ZZ15710, Z2Z160913, 22162026, 22112819, 2721415219,
771510055, ZZ140802 and ZZ151106 could be used as highly resistant smut parents, ZZ134007, ZZ118607, ZZ167010,

27144101 and ZZ156615 could be used as high yield parents.
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Tab. 1 Information of 141 sugarcane germplasm resources

gz i 5T 44 P B9 il 53 24 Fe U 75 i 5T 44 Bk P
No. Germplasm name Origin No. Germplasm name Origin No. Germplasm name Origin
1 HPE 151102 JUERAE 40 H i 154508 JUPERAE 79 HE 167506 IR
2 HHRE 114715 TR 41 HHRE 150703 TR 80 rhRE 1321501 N
3 ¥ 150505 IR 42 ke 1009 IR 81 i 14509 NN
4 TE 160941 JTPE R 43 T 121003 JUE KA 82 T 1613503 [N
5 T 161007 TR 44 rhkE 1611704 TR 83 i 16803 TR
6 HHE 118607 JUERAE 45 FHiE 1220318 JPERAE 84 FiE 168804 IR
7 HHRE 162422 TR 46 HHRE 1623503 TR 85 R 163205 TR
8 HRE 1514701 JTPE R 47 HkE 156008 TR 86 FRE 15710 JTPE R
9 HkE 167010 IR 48 ke 163706 SR 87 i 156402 NN
10 TP 1421418 TR 49 T 16701 JUPE R 88 P 1520409 IR
11 i 1418504 TR 50 HE 15794 JUPE R 89 TP 161343 IR
12 FHE 1419406 TR 51 HE 151005 TR 90 ke 1423804 N
13 HHRE 114715 TR 52 HHiE 1620903 TR 91 g 21302 TR
14 HkE 153303 JTPE R 53 HRE 155404 TR 92 i RE 1412506 JTPE R
15 ke 24201 IR 54 ke 128506 SR 93 i 154203 NN
16 T E 160913 TR 55 HkE 15702 TR 94 P 1612032 PN
17 T 16401 TR 56 TR 1414707 JUPE R 95 TP 1120318 b
18 HE 161315 TR 57 FHE 152802 JPRAE 96 e 1518106 N
19 HkE 148903 JTPE R 58 HkE 140802 TR 97 i RE 153312 JTPE R
20 HkE 153315 JTPE R 59 HkE 19607 TR 98 i RE 134007 JTPE R
21 ke 1422004 N 60 FR i 142802 N 99 e 167137 NN
22 T 1610012 JTPE R 61 T 167701 JTHERS | 100 T 9614 I NE=
23 HiE 1421107 TR 62 HiE 160134 IIHik2E | 101 i 19609 TR
24 HiE 16183 TR 63 HE 161015 TR | 102 HE 165044 N
25 HkE 168801 JTPE R 64 HkE 161218 PR | 103 H ¢ 161318 JTPE R
26 HRE 1513304 JTPE R 65 HRE 142244 IR | 104 i RE 162097 JTPE R
27 HE 1618006 IR 66 ke 22452 VR | 105 i 161207 NN
28 HE 167705 TR 67 HkE 15701 TR | 106 i 168309 TR
29 HE 155301 JUVE R 68 HiE 152010 JIPERAE | 107 i 1510707 I
30 FHE 144101 TR 69 FHE 165201 JTPERE | 108 fFE 151106 N
31 HHRE 154513 TR 70 HHRE 1420701 VR | 109 tHE 161016 TR
32 HHRE 167718 TR 71 HHRE 156201 TR | 110 rHRE 1415418 TR
33 FkE 143413 IR 72 HE 1612506 SR | 111 i 1422606 NN
34 T 161324 TR 73 TRE 1611728 IIHRAE | 112 P 15452 IR
35 HiE 156707 TR 74 HiE 162801 IIRR2E | 113 i 168806 TR
36 HE 168716 TR 75 FH i 156002 JIHERE | 114 HE 15793 N
37 HHRE 149407 TR 76 HHRE 1414325 TR | 115 rhRE 1415219 TR
38 R 10165001 JTPE R 77 HRE 165402 PR | 116 i iE 162026 JTPE R
39 HE 167722 IR 78 HkE 156204 SR | 117 i 156013 NN
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Tab.1 Information of 141 sugarcane germplasm resources (continued)
75 T 5T 44 ik Pl 5 Fift 2 44 ik KR 5 il 5T 24 ik KA
No. Germplasm name Origin No. Germplasm name Origin No. Germplasm name Origin
118 i 160306 IR 126 HE 15421 IR 134 i 1410006 IR
119 TR 1410226 TR 127 rPE 152301 TR 135 TFE 1234 IipNeS
120 HE 156615 JUUE R 128 P 1421601 TR 136 TR 148704 i
121 HHE 1424720 N 129 fFE 1421001 SRR 137 HE 1414701 N
122 HRE 1418004 IR 130 FRE 1611713 TR 138 HRE 112819 IR
123 HkE 160952 IR 131 i RE 1520403 TR 139 HRE 152809 IR
124 HE 1417910 IR 132 i 1511106 IR 140 i 160701 IR
125 HiiE 1612026 N 133 HE 0574 SRR 141 HiE 1421002 N
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Tab. 2 Diversity analysis of traits of test materials

PR Trait i K{H Max. fe/IMAE Min. SEH{H Average % 2% Range brifE2: SD A5 55 2B CVI%
FiEs/cm 351.33 252.87 299.23 98.46 2253 7.53
2 /em 3.32 1.98 2.55 0.77 0.22 8.50
HRZERU(S-hm?)  131945.10 27 777.92 77 108.34 104 167.18 18 110.21 23.49
25 kg 2.48 0.92 1.62 1.56 0.28 17.20
HEZE P R/ (kg-hm™) 219 153.87 58 731.77 134 594.33 160 422.10 36 771.72 27.32
PR R % 100.00 0.00 45.12 100.00 30.32 67.21
HEWE T 1% 16.02 8.08 12.99 7.94 1.55 11.91
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Tab. 3 Correlation analysis of traits of test materials

PR P EYE HRCER G Uiy HEZE =& PR R HEME 4
Trait Plant height Stalk diameter  Millable stalks ~ Stalk weight Caneyield Smut rate Sucrose content

7] 1.000

ey 0.003 1.000

HRER 0.048 -0.254"" 1.000

L ¥iy 0.531" 0.571" -0.133 1.000

R i 0.358" 0.406™ 0.714" 0.415" 1.000

PP TRS 0.097 0.148 -0.047 0.050 0.081 1.000

FEWE 53 0.026 -0.186" 0.257" -0.028 0.110 -0.394" 1.000

T *fRSRTE 0.05 KF B REFAMSE; **ARTE 0.01 /K B A,

Note: * indicates correlation significant at P<0.05; ** indicates extremely correlation significant at P<0.01,
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Tab. 4 Factor loading matrix and contribution rate of traits
of test materials

FEIR B B  B=
Trait TS First A4 Second  F AL Third
Component component Component
PR 0.618 0.044 0.164
E v 0.625 -0.462 0.142
EERVEN 0.269 0.832 -0.449
MR 0.813 -0.260 0.374
REZE i 0.825 0.443 —0.284
PR R -0.213 0.430 0.705
HEHE S -0.038 0.662 0.507
PR 2.233 1.795 1.203
TR 1% 31.905 25.636 17.183
R Tk %% 31.905 57.541 74.725
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Fig. 1 Cluster analysis of test materials
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Tab. 5 Average of the primary data on three groups

W

EWRALEE JREA A B8R (¥1H ) Primary grade data(average)

; PR 84y (M) — —

KW\ umber of principal component R EX N c S ES

Group | rerials comprehensive scores  Plant Stalk Millablestalks ~ Stalk ~ Caneyield ~ Smut  Sucrose

(average) height/cm diameter/cm  /(%-hm™)  weight/kg /(kg-hm™@)  rate/%  content/%

ERE Sy 60 0.77% 311.66° 2.60% 86 574.51% 1.77*  163635.07° 35.62° 13.51°
ESESi 10 -1.62° 281.87° 2.41° 64 028.10° 1.32° 92524.97°  62.82% 9.90°
£ Byt 71 —0.42° 291.18° 2.52% 70 951.06° 153 115978.12° 50.66® 12.98°

T WS R A FRNE TR R 255 B3 (P<0.05) .

Note: Different lowcase letters in the same column mean significant difference (P<0.05).
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Tab. 6 Selected elite germplasm resources
MBI e EROMEATS W %6 AECEN @ SR MER SR
Germplasm Sorting Principal component Plant - Stalk Mil |ib| e SE?I ks Stalk Caneyi eilzd Smut Sucrose
name comprehensive scores height/cm diameter/cm  /(%5-hm™)  weight/kg  /(kg-hm™) rate/%  content/%
rhE 144101 1 1.93 336.73 2.83 87 500.44 2.24 215 439.66 46.15 13.81
HEE 118607 2 1.76 331.07 2.60 106 944.98 181 217890.02  26.67 13.79
Wik 148704 3 1.67 345.40 2.79 79 167.06 2.26 19471659  53.85 13.56
FhE 1421107 4 1.59 339.07 2.59 93 056.02 2.05 192978.07 35.71 13.58
Th 7 19609 5 1.53 324.07 2.47 101 389.40 1.85 181 624.98 6.25 14.29
rhE 1612026 6 141 337.20 2.69 76 389.27 2.07 170 288.09 21.43 13.82
rhE 15421 7 1.37 336.80 2.48 97 222.71 1.83 183 226.90 26.67 13.66
HiE 1611704 8 1.33 336.33 281 77778.17 2.28 187829.44  75.00 13.16
HiE 15710 9 1.29 307.13 2.81 83333.75 2.06 182 937.15 0.00 12.81
FhiE 167010 10 1.27 302.87 2.72 106 944.98 1.64 215 929.79 30.77 13.43
rhE 160913 11 1.26 311.00 2.14 131 945.10 1.47 170 367.64 0.00 14.59
rhE 114715 12 1.19 295.73 2.88 90 278.23 2.30 198 659.82 53.85 12.34
P 148903 13 1.15 317.27 2.74 86 111.54 2.10 185 977.49 42.86 12.66
HiE 1421002 14 114 351.33 252 94 444.92 1.96 192978.85 63.16 11.81
HiE 153303 15 111 292.87 2.40 108 333.88 1.64 16438521  13.33 15.48
HhiE 167137 16 1.09 313.13 2.71 81 944.85 1.78 171 005.35 20.00 14.38
HhE 15794 17 1.06 332.27 3.00 70 833.69 2.48 192 661.71 100.00 11.51
rhE 1518106 18 1.06 329.47 2.70 80 555.96 1.88 175 749.80 35.71 13.21
T 152809 19 0.98 338.73 2.50 97 222.71 1.66 188 310.37  50.00 12.73
fFjE 160952 20 0.95 348.13 2.48 91 667.13 1.77 179 765.46 57.14 12.54
T 162026 21 0.86 286.47 2.59 98 611.60 1.56 169 913.91 0.00 14.22
FhE 134007 22 0.86 299.73 3.32 73 611.48 2.11 219 153.87 61.54 10.45
rhE 1620903 23 0.85 310.00 2.66 80 555.96 1.96 159 979.11 8.33 12.52
rhE 1420701 24 0.81 340.93 2.56 73611.48 1.81 149 586.74 46.15 13.84
HiiE 121003 25 0.80 302.80 2.68 76 389.27 2.03 149 316.77 8.33 13.00
HiE 1414701 26 0.79 333.27 2.87 54 166.94 242 135100.41  40.00 12.02
HiE 161016 27 0.76 313.80 2.73 76 389.27 1.95 161037.31  76.92 14.46
FhiE 168801 28 0.74 307.73 2.59 94 444.92 1.73 175 748.55 75.00 14.27
Fh ¥ 150505 29 0.70 300.80 2.24 104 167.19 1.60 141 479.87 30.77 15.26
rhE 112819 30 0.60 320.33 2.52 68 055.90 1.92 125 895.49 0.00 13.06
T 142802 31 0.59 318.60 2.66 76 389.27 1.70 155730.36  35.71 13.34
HEE 24201 32 0.56 321.33 2.09 100 000.50 1.50 127 656.07  13.33 14.38
HHiE 0574 33 0.56 289.80 2.67 88 889.33 1.88 164 524.03  40.00 12.80
FhE 156002 34 0.52 282.40 2.69 90 278.23 1.66 165 022.37 43.75 14.12
rhE 165201 35 0.52 291.87 2.63 87 500.44 1.46 158 554.31 38.46 15.02
rhE 1415219 36 0.52 279.13 2.71 83 333.75 1.48 152 599.99 0.00 14.53
TP 1422606 37 0.51 282.27 2.61 98 611.60 1.59 169 971.81 46.15 13.96
HiE 1520403 38 0.50 314.80 2.26 112 500.56 1.48 16372557  46.67 12.89
HiE 156013 39 0.50 291.27 2.45 109 722.77 151 17248537  33.33 12.88
FhiE 1422004 40 0.50 332.13 2.42 56 944.73 1.99 101 097.70 14.29 14.10
rhE 161324 41 0.47 311.87 2.34 109 722.77 1.38 169 982.38 46.67 13.08
rhE 1220318 42 0.47 331.93 2.36 81 944.85 1.83 137 436.72 28.57 12.15
ke 163706 43 0.46 296.00 2.78 84 722.65 178  173826.63  86.67 13.73
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Tab. 6 Selected elite germplasm resources (continued)
MBI e EROEATS W %6 AECEN  mEE SR MER SR
Germplasm Sorting Principal component Plant - Stalk Mil |ib| e SE?I ks Stalk Caneyi Eflzd Smut Sucrose
name comprehensive scores height/cm diameter/cm  /(5&-hm™) weight/kg /(kg-hm™) rate/% content/%
"hE 1412506 44 0.45 305.80 257 90 278.23 172 164 965.98 78.57 13.69
HHiE 168716 45 0.45 305.00 2.95 55 555.83 1.97 133376.51 33.33 13.47
R 143413 46 0.44 305.67 2.79 70 833.69 197 152 388.62 53.85 12.70
T 151005 47 0.41 285.00 2.39 83333.75 1.76 121538.53  0.00 14.36
HE 161315 48 0.38 326.27 251 81 944.85 1.50 152 885.87 7.14 11.73
HrjEE 161007 49 0.38 303.73 2.82 61 111.42 1.47 133 048.46 8.33 14.72
"hE 1418004 50 0.34 300.20 2.52 93 056.02 1.64 160239.32 64.29 13.40
R 9614 51 0.34 316.20 2.40 79 167.06 1.60 130681.92 21.43 13.60
R 140802 52 0.34 318.13 213 97 222.71 1.39 126 607.81  0.00 13.45
i 156615 53 0.33 334.40 2.56 104 167.19 1.59 208 227.09 93.33 9.65
HiEE 1510707 54 0.32 278.67 2.72 88 889.33 1.36 163 060.24  46.67 14.91
HE 151102 55 0.28 278.07 2.69 70 833.69 1.63 127 256.12 7.69 14.77
i 1611713 56 0.28 314.60 2.62 76 389.27 1.44 148 923.49  50.00 14.03
HHiE 156008 57 0.24 310.40 241 77778.17 1.55 126 809.04 35.71 14.40
i 168309 58 0.22 276.07 254 94 444.92 1.53 149 689.66  50.00 14.45
T 151106 59 0.19 283.60 2.57 68 055.90 1.45 113905.11  0.00 15.65
HrjE 153315 60 0.19 271.93 2.75 77 778.17 1.39 141 952.89 7.69 14.52

HRE 153303, FREE 150505, HrEE 165201 A1
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160913 " 162026, 1k 112819, HrjiE 1415219,
FRE 1510055, FREE 140802 FiIHREE 151106 45 8
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Jif 134007 . 17k 118607 . i 167010, 1k 144101
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