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Genetic Variation of Sucrose Content and Exploration of
High Sugar Genotypes in Sugarcane Germplasm
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Abstract: High sugar content germplasm is the basic resource for succeeding the breeding of high sugar
varieties in sugarcane ( Saccharum officinarum L. ) , and evaluation of its genetic variation is important for
improving the breeding efficiency. In this study, the variance and genetic parameters ( genetic variance, broad-
sense heritability and coefficient of variation and so on ) in sucrose content were evaluated using 292 germplasm
entries, based on three years ( one plant and two ratoon crops ) field experiments. The sucrose content among
the genotypes were significantly different. The interaction between years and genotypes was not significant, and
a high broad-sense heritability ( 0.85, based on 3-year trial ) was found. A considerably broader variation with
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a mean of 10.66% was observed, while the coefficient of variance ( CV') was relatively low with an average of

10.13%. That was possibly caused by the constitution of the germplasm involved in this study as most of the

entries were released cultivars. Moreover, we found that CV was highest in the month of November regardless of

plant or ratoon crops, and the phenotypic and genetic correlation coefficient reached to 0.94 and 0.95 ( P<0.001 ),

respectively, implying that selection in November or earlier may be good for sucrose content selection. As a

result, 32 genotypes with high sugar content ( more than 16.00% ) were obtained and qualified as high sugar

parental germplasm resource for sugarcane breeding. We further proposed some suggestions for high sugar

breeding in sugarcane.
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Table 1 Analysis of variance on sucrose content in cane
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Table 2 Analysis of genetic variation of sucrose content in cane
N ) ) ) 5 F AL wifE )T e
e Sl T (%) JRAM(%)  FME(%)  BE(%) ,
. . . L (%) Genetic Broad-sense
Trial attribute Means Maximum Minimum Range . o
crv variance heritability
i Plant 14.17 17.09 5.00 12.09 11.65 2.42 0.61
%5 1 4F1E R First ratoon crop 14.47 17.02 7.74 9.28 9.56 1.66 0.60
%5 2 15 AR Second ratoon crop 15.09 17.57 6.76 10.81 9.99 2.07 0.68
3 A5G 3-year trail 14.57 17.16 6.50 10.66 10.13 2.12 0.85
3R RN AT 3 4F (1 AFRHMHE 2 AR AR ) F (Rl Bl 11 A gh L, R IRl
The 3-year trail means that results are calculated based on 3-year field trial data ( 1 plant and 2 ratoon crops ), the same as below
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Table 3 Coefficient of variation of sucrose content in cane from November to next March (%)
et 11 H 12 A 1A 2 A 3 A
Trial attribute November December January February March
A Plant 18.27 13.89 11.35 10.64 9.81
25 1 4EfEAR First ratoon crop 13.50 11.23 9.82 8.58 8.58
55 2 4EfE R Second ratoon crop 14.56 12.46 10.09 8.87 9.97
3 ARG 3-year trial 14.50 11.93 9.88 8.83 8.75
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Table 4 Correlations between monthly sucrose content in cane and the overall average

Ay 117 12 A 1 21 3 A B
Month November December January February March Overall average
11 A November 1.00 0.98" 0.92" 0.89" 0.83" 0.95"

12 H December 0.95" 1.00 0.97" 0.95" 091" 0.99"

1 A January 0.89" 0.94” 1.00 0.99" 0.96" 0.99"

2 H February 0.84" 0917 0.94" 1.00 0.99” 0.98"

3 A March 0.77" 0.86" 0.90" 0.92" 1.00 0.95"
JF-H4 Overall average 0.94" 0.98" 0.98" 0.96" 0.92" 1.00

TN R (P<0.001) s FA RAUE B EAIDCRE 22 FEAR N FAMOCREG 11 A 12 301 3.2 33 1 R R0 (1
HH 2 AETEAR ) 25 R (R PR Fom s e 11 T 2084 3 R

™ means differences are significant at level of P<0.001. In the table, the upper right and lower left parts indicate genetic correlation and pearson
correlation, respectively. November, December, January, February, and March are the mean values of the 3 crops in the same month. Overall mean

is the average of 3 crops lasted from November to next March
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Table 5 Origin, average sucrose content in cane and parents of the 32 high sugar genotypes

5 #ik K SHIBERISS (% ) A Parents

Number Name Origin Average sucrose content B Male A2/ Female
1 HERE 75-65 rpE VT 16.22 B 64-137 PITT 57-416
2 #m 00-27 YT 16.36 / /

3 #iPg 00-8 o 16.80 / /

4 iFE 01-112 rfE Y 16.39 wHE 75-65 CP57-614+ JiL 1 82-339
5 g 89-131 P E Y 16.10 / /

6 AR 30 o 16.09 CP84-1198 ROCI10

7 o 09-1601 HESE 17.16 CP94-1100 JIB% 89-103
8 B 93-159 PESR 16.47 oA 73-204 CP72-1210
9 ZHE 05-226 TE AR 16.32 THE 74-141 CP72-1210
10 =i 02-588 hE A 16.84 CP72-1210 T 84-3
11 =HE 11-1779 hE T 16.66 CP84-1198 T 94-343
12 = 02-2540 A 16.34 ROCI11 CP72-3591
13 FEHE 02-901 HHEPY 16.17 ROC23 CP84-1198
14 FETHE 93-88 TE A 16.59 FEI 71-374 CP72-1210
15 Mk 03-182 HREPY 16.78 CP72-1210 ROC22
16 fEHE 93-102 TR 16.06 FEIE 71-374 CP72-1210
17 HEE 02-70 rp VY 16.64 FEBE 69-435 CP84-1198
18 ROCS PEGTE 16.63 / /

19 ROC20 TEATE 16.57 69-463 68-2599
20 ROC26 TEATE 16.12 71-296 ROCI1
21 CP70-330 ESE| 16.08 CP61-39 CP57-614
22 CP81-1405 g 16.96 / /

23 CP88-1762 % 16.45 CP80-1743 85P6

24 CP89-2143 % 16.34 CP81-1254 CP72-2086
25 HoCP93-746 ES 16.06 / /

26 Q127 TRIFI 16.33 QN54-7096 H49-3666
27 Q155 TRIFI 16.44 64C386 Q121

28 Q171 TRIFI 16.02 64C386 Q121

29 Q174 TRIFI 16.19 Q117 66N2008
30 Q183 TRIFI. 16.12 Q124 H56-752
31 Q190 TRIFI 16.03 Q107 H56-752
32 FR97-127 e 16.05 / /

/s FIRAWIRBAT AR B R R AE R

/: means corresponding information of the parent can't be found in this paper
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Attached table 1 The name and origin of 292 sugarcane germplasm resources

s B4R REFEM S B FR RKEH®R S AR SRR 5 MR AR SRR
Number Name Origin Number Name Origin Number Name Origin Number Name Origin
1 SP84-1431 Ep 74 CP72-1312 B 147 Q158 BRI 220 HEAI 07-150 T
2 RB73-9735 Epg 75 CP68-186 eS| 148 Q197 WAFIE 221 B34 HHETR
3 RB73-2727 B 76 CP74-2005 FH 149 Q72 WARIT 222 Bk 00-318 TR
4 RB72-454 g 77 CP87-1737 FH 150 Q166 WARIT 223 % 96-86 TR
5 SP84-5560 Ep 78 CP86-1644 B 151 Q188 WA 224 HEHE 00-236 R
6 RB83-5089 B 79 CP36-111 FH 152 Q174 WARIT 225 B 85-177 hER
7 RB73-5275 EpE 80 CP72-3709 B 153 Q192 WA 226 HHE 85-633 R
8 SP80-3280 Ep 8l CP86-1944 B 154 Q171 WORFIE 227 o 94-128 HHETR
9 RB83-5054 ErE 82 HoCP93-746 FH 155 Q203 WARIT 228 ik 84-3 HER
10 SP70-1143 ©=yg 83 CP85-1308 B 156 KQO1-1261 AR 229 B 79-177 PR
11 SP71-6180 Epg 84 CP81-1405 EE| 157 KQO01-1390 AR 230 o 89-240 HHETR
12 RB76-5418 EE 85 CP86-1664 e 158 Q90 WAFE 231 BH 43 HHETR
13 SP70-1284 B 86 CP94-1100 FH 159 Q155 BURFIE 232 B 93-159 TR
14 SP80-0185 oy 87 CP52-43 FEH 160 Q49 AR 233 £ 54-11 TR
15 SP81-3250 oy 88 CP86-1632 FEH 161 Q135 AR 234 4 56-12 TR
16 RB85-5156 oy 89 CP88-1884 FEH 162 Q165 AR 235 AR 39 o [ A
17 RB75-15 oy 90 CP70-330 FEH 163 Q75 AR 236 #EAR 0335 o [ A
18 RB84-5257 oy 91 HoCP94-806 FEH 164 Q200 WRRW. 237 AR 30 o [ A
19 SP80-1836 oy 92 CP89-2377 FEH 165 Q83 AR 238 AR 38 o [ A
20 VMC71-238  FEf 93 CP78-1628 FH 166 Q117 BURFIE 239 o] B 01-77 o ] A
21 VMC95-29  FEfftE 94 CP84-1164 B 167 Q157 BRI 240 %] B 92-505 o [ A
22 VMC95-105  FEfftsE 95 CP00-2459 B 168 Q138 WAFIE 241 B 69-421 o [ A
23 VMC95-36  FEfftE 96 CP44-154 EE| 169 Q107 WRFIE 242 = 4% 70-611 R
24 PHil67-23  FEfEE 97 CP77-1776 FH 170 Co421 EpJEE 243 JIgE 79-15 ]
25 VMC71-39  FEEE 98 CP44-101 FH 171 C0285 EpJEE 244 JI1¥E 89-103 SRENu
26 PHil65-53  FEEE 99 CP72-1210 FH 172 Co281 EpJEE 245 JII¥E 57-416 ]
27 VMC90-239  FEFEE 100 CP63-186 FH 173 Co419 EpJEE 246 HIE 02-70 HR VT P
28 VMCS81-202  FEFEE 101 CP63-306 FH 174 Col1001 EpJEE 247 e 00-27 HR VT P
29 VMC93-339  FEFEE 102 CP28-10 £ 175 POJ2878 BN REIE 248 T 82-660 HR YT P
30 VMC76-64  FEHEEE 103 FR00-213 % 176 POJ213 ENEERPEIE 249 HHIE 7565 HR VT P
31 PHil72-78  FFHEE 104 FR93-435 % 177 POJ2836 BN JEVEIE 250 HiR 81-871 HR VT P
32 VMC87-95  FEMEE 105 FR93-654 SN 178 POJ2364 EPESRVEIE 251 HiEE 79-216 HR VT P
33 PHil72-446  FEHE 106 FR96-31 ZE 179 R570 B HE 252 R 01-112 HR VT P
34 VMC74-527  FEfEE 107 FR98-53 7 180 F134 hEEGE 253 ¥R 00-8 Hh [T
35 VMC95-09  FEfsE 108 FR94-336 7 181 F146 hEAEE 254 #iEE 03-223 HR VT P
36 VMC95-88  FEHEE 109 FR99-116 ZE 182 F170 hEEWE 255 BRIE 64-137 HR VT P
37 VMCS88-354  FEEE 110 FR96-405 7 183 F171 TEAEE 256 FE 95-108 HR VT P
38 PHil63-17  FHEE 111 FR97-41 ZE 184 F172 hEEWE 257 B 76-567 Hh [T
39 VMC96-60  FEHEE 112 FR97-53 7 185 ROC24 hEAEWE 258 BT 66-484 HR VT P
40 VMC97-30  FEHEE 113 FR93-816 7 186 ROC2 hEEE 259 i 89-131 Hh [T
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