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Abstract: Ratooning ability is a key trait in sugarcane breeding. But the high effective evaluation of
ratooning ability is still a difficulty because of the long growth period of sugarcane. This study involved the
utilization of 212 sugarcane germplasm resources gathered from diverse countries and regions. A rapid-cycled
evaluation of sugarcane ratooning ability was performed in Longan city of Guangxi Zhuang Autonomous Region

and Kaiyuan city of Yunnan province, respectively. The assessment focused on the emergence rate of seedlings
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and aboveground stalk biomass during two seasons. The ratooning ability of sugarcane is greatly affected by
environmental conditions, and extremely significant differences were found among four ratooning indexes at two
field sites, and highly significant positive correlation were detected among theses indexes. Principal component
analysis shows that only one principal component was extracted for both experimental sites, whose contribution
rate reach to 80.25% in Kaiyuan site and 62.68% in Longan site. By using cluster analysis method, 212
germplasm resources were divided into 5 clusters. Cluster I contained 9 materials, each index for ratooning
ability of them performed the highest level, belonging to the strongest ratooning ability germplasm resources.
There were 38 materials belonged to cluster II and cluster III with higher level performance in indexes of
ratooning ability. They could be as stronger ratooning germplasm resources to be used in future breeding plans.
The rest 165 materials grouped into cluster IV and cluster V as weak ratooning ability clones. Based on above

analyses, it is of great significance for the sustainable development of the sugarcane industry to utilize the elite

materials to improve the ratooning ability of varieties.
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Fig.1 The distribution of 4 ratooning ability indexes at two seasons and two experimental sites
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Table 1 The skewness, Kurtosis and K-S tests of 4 ratooning ability indexes for the test materials

0
TEARE _Zeih AR EER S (%) SRCRAASB

84~ Index Hi S Site 1B Skewness I Kurtosis ) i%ﬁﬁ
Significance value

TEM S —F R RmEiR T 1.06 331 0.02
FRCRAS

IR 1.74 6.75 0
TEMREE — 2 R MRTE AR 1 PayEap B 1.66 6.37 0
SRCRAS

L 7S 0.93 1.30 0
TEAREE — 2t - RERR A P RETE AR P TEp B 1.40 425 0
FRCRAASB

L] 78 3.56 21.75 0
T H SR 2, bR RERR AR Wy i e AR ) =ML 1.53 4.79 0
SRCRAASB

L] 78 3.49 18.86 0
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Fig.2 The boxplot of 4 indexes in different ecological environments
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Table 2 Correlation coefficients of 4 indexes in different ecological environments

AR RSt T ok T

i o w o O e
RFRCRAS SRCRAS FRCRAASB ~ SRCRAASB

PO TR —ZR R ARTE AR ) 1
Two-sitesmean sy — 25 46 bR ) 0.67%* I

TEARSE— it LRSIk AE P SR AR 0.75%* 0.61%* 1

TE AR SR — 2t B ARk AL P i e A T 0.64%* 0.78** 0.79%* 1
= FE KY AR — TR AR R ) 1

TEARER R IR AR 0.71%+ 1

TSR — 2 ARk A P i A A ) 0.71%* 0.64%* 1

TERRAS — 2 e bR A T AR T 0.48%* 0.74% 0.73%* 1
JHERE L LG TEAREE—ZR R AR TEAR TS 1

TSR TR R AE R ) 0.67%* 1

TEARL SR — 22l ARk A P i i T 0.41%* 0.39%* 1

TEARLER et ARk AR P i A A ) 0.49%* 0.75%* 0.57%* 1

*4 7E P<0.01 7K b g EAH5E

**. Significant correlation at P<0.01 level
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Table 3 The eigenvalues and weight values of the four indexes’ principal components

=R -
A TP e
=TI KY JUVEREY LG “‘\;Vei o AEE
$8F5 Index g‘ Weight value
value in X
. in Longan,
Kaiyuan, .
PCA1 PCA2 PCA3 PCA4 PCA1 PCA2 PCA3 PCA4 Guangxi
Yunnan
TEMR SR — R R MR H ) 087 0476 -0.04 0.77 -0.03  0.61 -0.16 0.24 0.25
FRCRAS
TR — et FIREEMEAE R EAR T 0.91 0 0.39 069 071 -0.08 0.12 0.25 0.22
FRCRAASB
LRy sy g /R L i W 093 -0.02 -0.33 086 -043 -0.03 029 0.26 0.27

SRCRAS
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FEh5 Index valuo in Weight value
. in Longan,
PCA1 PCA2 PCA3 PCA4  PCAl PCA2 PCA3 PCA4 Kaiyuan, Guangxi
Yunnan
TR T 2 I RER AR IR T 088 045 -0.02  0.16 0.84 -0.12 -047 -025 0.24 0.27
SRCRAASB
FEHE{H Eigenvalue 321 043 027  0.09 251 070 060  0.19
Bk (%) Contribution 80.25  10.76 6.68  2.32 62.68 17.61 1504  4.68
PCA: Fi5)
PCA: Principal component analysis
F4 2B EHEMRREFE
Table 4 The F value of 212 sugarcane germplasm resources
LR F(E ZEATRbRF LR TRPRF(E
5= TP A FR F value of 5 ol J5i 24 R F value of iz T iz 4 % F value of
Number Germplasm name comprehensive || Number Germplasm name comprehensive || Number — Germplasm name comprehensive
index index index
1 B9 211.02 30 FEME11-2119 118.96 59 FEWE 04-1045 103.44
2 izl yNig 208.55 31 FERE 112142 118.45 60 FEHE 08-259 103.39
3 ROC20 196.13 32 CP6 118.12 61 g 28 5 103.37
4 5 191.55 33 CP94-1340 117.64 62 Hah 02-210 103.30
5 0997 185.80 34 e 11-157 117.04 63 Q188 102.85
6 Co1056 177.27 35 HoCP04-856 116.44 64 £ 98-0432 102.31
7 FEHE 09-816 172.69 36 FEWE 05-1474 116.34 65 FEWE 04-153 101.74
8 23 JHE 08-1609 165.92 37 CP8 116.02 66 M 11-1042 101.52
9 B3| R2 165.20 38 FEHE 08-1589 116.01 67 HH 03-596 100.45
10 A 05-3217 146.71 39 LT 25 115.31 68 T 74-141 99.67
11 FEHK 96-40 140.79 40 CP7 114.63 69 FEHRE 08-1045 99.37
12 FEWE 05-955 140.35 41 £ 98-1606 114.50 70 K83-74 99.34
13 HpE33 5 137.53 42 F164 113.70 71 FEHE 13-560 98.85
14 FEWE 92-66 136.47 43 BS 112.72 72 =i 94-375 97.76
15 FEBE05-1822 134.60 44 C676-17 112.57 73 Co01001 97.08
16 FEHE 09-2005 131.93 45 FEHH 08-2424 112.21 74 “5l17% 96.98
17 Mungo 129.89 46 CP72-370 111.93 75 84 96-86 96.55
18 HEHE99-156 128.57 47 FR93-679 109.93 76 P 96.51
19 3% 90-95 127.99 48 HTO09-1 109.85 77 C658-75 95.39
20 Col149 127.32 49 FEH# 09-3990 109.57 78 LCP83-396 95.14
21 E 5 90-95 125.62 50 FEdk 95-41 109.52 79 B6 95.09
22 HoCP01-523 125.51 51 FERE 28 5 108.42 80 4 04-1023 95.03
23 HOCP96-540 124.92 52 FEH 07-994 108.12 81 FEHE 05-3256 94.54
24 e 12-96 124.28 53 FEHE 05-3626 107.11 82 FEBE05-1089 94.24
25 HEHE 04-2679 123.78 54 CP78-2114 104.21 83 3 90-33 94.23
26 FEHE 09-03 122.10 55 FERE02-1247 104.12 84 CP67-412 93.89
27 FEWE 13-532 120.47 56 kW44 5 104.10 85 Z1E99-596 93.25
28 Hh 12-2508 120.39 57 HEdE 215 103.78 86 R 112211 93.25
29 1A% 94-40 119.79 58 Mex82-590 103.52 87 CP89-176 93.00
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Fe T 44 R F value of Fe 44 Bk F value of &= ol I 44 R F value of
Number Germplasm name comprehensive || Number Germplasm name comprehensive || Number — Germplasm name  comprehensive
index index index
88 F134 92.81 130 FEHE 04-1007 81.14 172 M 75-445 67.48
89 Q124 92.55 131 NCo0310 80.77 173 FEHE 06-340 67.13
90 HoCP01-517 92.54 132 HEIK 82-96 80.47 174 FR00-97 66.44
91 Coll46 92.16 133 HH) 08-1375 80.33 175 Q27 66.20
92 Z=IE05-51 92.06 134 JI T3¢ 89-103 80.14 176 HH 97-69 64.83
93 FEH 12-2008 92.03 135 HdfE 43 5 80.11 177 HplE 87-7 63.97
94 M 10-434 91.86 136 FERE 11-80 79.56 178 RB92-5268 63.82
95 375 91.71 137 = 79.54 179 M 86-2121 63.60
96 SP80-3280 91.23 138 Q198 78.70 180 Lcp85-384 63.53
97 FERE 12-2004 90.64 139 CP75-1802 78.44 181 KB 63.26
98 KW 10-417 90.12 140 MR 10-21 77.94 182 CP1 63.03
99 FERE 40 5 89.90 141 FERE 415 77.71 183 HEHE 02-899 62.91
100 €297-50 89.89 142 FR96-620 77.57 184 Hah 10-2018 62.49
101 HeH 07-1062 89.81 143 HepE 73-167 77.28 185 H$591-976 62.34
102 Hp 11-2320 89.30 144 JIE 165 76.12 186 K84-200 62.18
103 F175 88.32 145 Mex68-923 76.02 187 4 90-420 60.70
104 CP00-1100 88.28 146 HH5 10-3006 75.29 188 4% 04-1826 60.65
105 FERE 425 88.26 147 HEdE32 5 74.95 189 RB85-5113 60.30
106 FEHE 03-2603 88.00 148 I 96-45 74.90 190 F160 59.71
107 FEWE 05-3279 87.82 149 25 HE06-407 74.90 191 185 59.67
108 FE4E 98-296 87.35 150 HEH 05-1212 74.68 192 355 59.13
109 FERE 50 5 87.24 151 FEHE 04-101 74.67 193 FEWE 03-1462 58.82
110 315 86.92 152 Hep 10-612 74.52 194 Q127 58.56
111 % 00-236 86.88 153 HoCP00-961 74.11 195 AT E 57.10
112 CP00-1301 86.80 154 ROC16 73.99 196 4 96-833 56.94
113 FEHE 03-2287 86.43 155 CP89-2143 73.94 197 CP89-170 56.16
114 FEHE 06-1827 86.30 156 FEHE 34 5 73.88 198 ROCI 55.94
115 HT11-109 86.19 157 FEHE 08-278 73.67 199 CP81-1254 55.67
116 CP96-1602 86.14 158 CP80-1827 73.58 200 NCo376 55.25
117 Q202 86.01 159 B 94-128 73.45 201 RIntE 55.13
118 3 96-69 85.98 160 Q96 72.88 202 ROCI1 52.19
119 L 11-145 85.87 161 C134-39 72.60 203 7 89-351 51.21
120 % 98-2817 84.89 162 Hedl 46 5 72.51 204 Nagans 50.50
121 FEHE 10-2003 84.83 163 kWS 395 72.12 205 RB92-2579 49.82
122 R 03-591 82.91 164 I 71-374 70.98 206 A% 89-10 49.68
123 RB88-5054 82.80 165 Hol15%5 70.89 207 Mex79-431 48.12
124 Co617 82.37 166 CP94-1100 70.29 208 4% 98-10 47.52
125 F126 82.11 167 kb 145 70.22 209 FEWE 09-439 46.67
126 HoCP01-564 81.93 168 M 08-1180 69.64 210 4% 04-3504 36.55
127 SCIATE 81.77 169 CP84-1198 69.14 211 FEHE 09-563 33.83
128 FR97-53 81.67 170 ROC25 68.38 212 FEBE 04-1518 24.01
129 ROC24 81.22 171 CP89-172 67.59
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Fig. 3 Cluster analysis of 212 sugarcane germplasm resources
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