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Ratooning traits in sugarcane progenies of ROC varieties as female parents
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YANG Kun!, XIA Hong-ming*, YAO Li*, ZAN Feng-gang*
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Agricultural Sciences, Kaiyuan, Yunnan 661600, China; 2. School of Agriculture and Biological Technic, Yunnan
Agricultural University, Kunming 650201, China)

Abstract Thirty-one cross combinations consisted of thirteen ROC varieties including ROC1, ROC6, ROC8, ROC9,
ROC10, ROC11, ROC20, ROC22, ROC23, ROC24, ROC25, ROC26 and ROC28 as female parents were made, and
methods of family evaluation and ratooning ability(RA)were combined together for evaluating the ratooning traits of
progeny populations under natural drought conditions. The results showed that the progenies were more significantly
affected by ratoon crop than plant crop.Moreover, heritability of ratoon crop in cane yield, sugar yield and stalks were
higher than that in plant crop, availing to breeding the strong ratoon offspring. Among the thirteen ROC female parents,
the general combining ability(GCA)of main traits from ROC25, ROC11 and ROC24 were all higher in plant crop and
ratoon crop.Furthermore, values of gca in cane yield, sugar yield and brix of ratoon crop were higher than that of plant
crop. Thus these ROC parents could be excellent female parents with drought resistance and strong ratooning traits.The
special combining ability(SCA)of main traits in plant crop and ratoon crop of ROC25xDezhe 93-88 were higher than
that of other cross and the ratooning ability of sugar yield and cane yield were 13.7% and 20.4% higher than those in
ROC22 respectively. These ROC25xDezhe 93-88 could be excellent cross for breeding the new varieties which could
combat drought and have strong ratoon sugarcane.
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Table1l  Thirty-one cross combinations consisted of thirteen ROC varieties as female parents
ROC1  L75-20 ROC1xL75-20 1 ROC22 89-103 ROC22x 89-103 17
96-211 ROC1x 96-211 2 ROC23 45 ROC23x 45 18
ROC6 ROC9 ROC6xROC9 3 73-167 ROC23x 73-167 19
ROC8 01-99 ROCB8x 01-99 4 89-151 ROC23x 89-151 20
82-96 ROC8x 82-96 5 ROC24 COA475 ROC24xC0O475 21
ROC9  Mex105 ROC9xMex105 6 || ROC25 93-88 ROC25x 93-88 22
ROC6 ROC9xROC6 7 CP72-3591 ROC25xCP72-3591 23
ROC10 89-151 ROC10x 89-151 8 ROC26 74-141 ROC26x 74-141 24
00-236 ROC10x 00-236 9 97-27 ROC26x 97-27 25
99-6 ROC10x 99-6 10 LCP85-384 ROC26xLCP85-384 26
93-26 ROC10x 93-26 11 89-7  ROC26x 89-7 27
ROC11 93-159 ROC11x 93-159 12 96-211 ROC26x 96-211 28
ROC20 05-649 ROC20x 05-649 13 L75-20 ROC26xL75-20 29
86-117 ROC20x 86-117 14 CP72-2086 ROC26xCP72-2086 30
ROC22 74-141 ROC22x 74-141 15 ROC28 (CP84-1196 ROC28xCP84-1196 31
00-118 ROC22x 00-118 16
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Table 2 Variance analysis of characters for female parent and cross
9.55* 730.00* 174.00 1 355.70** 0.07 8.06**
27.75** 1 483.90** 268.70** 2 446.00** 0.06 6.01**
5.37 353.5 116.10 228.20 0.06 2.27
6.28 337.10 75.50 606.00 0.06 2.35
8.49* 573.33* 212.00** 676.40** 0.08* 4.61*
18.16** 990.90** 199.90** 1 336.00** 0.06 5.73**
4.61 317.10 77.80 229.70 0.05 2.26
4.55 234.40 50.70 608.00 0.06 1.34
“<x7*0.05 cexk=z0.01
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Table 3 Broad-sense heritability of characters for female parent and cross
1%
23.8 32.2 725 5.8 9.6 59.9
65.5 65.5 61.9 8.0 58.2 431
47.0 46.1 66.8 44.4 64.1 52.4
75.4 76.8 55.8 8.2 75.1 76.9
2.3 EBRIEAREEAESEZHRNEE S
ROCS8
2.3.1 HARAEZEZHRG—KIES
4 2 ROC25 ROC11
ROC24 ROC28 ROC23 ROC28

ROC25 ROC1l1 ROCS8 ROC23 ROC10 ROC1
ROC 26 ROC10 ROC1

ROC25 ROC11 ROC24 ROC8 ROC28

ROC25 ROC11 ROC24

2
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Table 4 Gca of major characters for hybridization 2.3.2 iﬁ@i?ﬂé\ﬁ—ﬁ—'}iﬂkéﬁﬁ%ﬁﬁ@iié\ﬁ
progeny of ROC females
5 22 12 21 24 4 8 25
18 19
ROC25 2 0.53 497 1919 002 -—027
267 1792 2364 075 7.07 22
ROC11 1 0.75 656 -039 067 214
237 1515 1004 040 955
ROC24 1 0.29 812 1933 -230 177
135 1389 1263 -066 9.92 2
ROC8 2 010 -269 532 094 -027
1.36 854 532 023 1343 12
ROC28 1 0.26 234 -214 018 190
0.08 195 368 -019 4.17
ROC22 3 ~040 -2.84 153 -0.90 -0.93
-0.28 180 042 -0.89 4.44
ROC23 7 0.41 401 825 -015 045
0.03 092 660 -031 -455 21 24 4
ROC26 4 035 -354 -167 -0.04 -153 25 9
006 -039 -050 030 -1.98
ROC10 3 0.14 0.18 -10.45 024 220
~008 -232 -288 051 -1.26 8
ROC6 1 020 -221 -828 -022 -0.27
~0.66 -312 -436 -042 -157 18 19
ROCLI 2 ~034 -552 361 148 -334
072 -895 598 1.05 -12.02
ROC20 2 0.01 111 -3.71 -0.34 -1.20
263 -1860 -22.38 -0.60 -9.27
ROCO 2 -1.00 -10.47 -3059 042 -0.65

-3.54

-26.79 -38.18 -0.16 -17.92
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Table 5 Sca of major characters for hybridization progeny of crosses with ROC varieties

2.4

22 2.06 15.54 15.02 15.15 0.10 9 -0.01 -0.83 -5.34 -3.28 0.26
5.27 41.01 18.42 2474  -0.03 0.22 -1.74 -0.96 -6.33 1.15
12 1.51 9.83 0.23 14.36 0.57 3 -0.36 -2.71 -7.03 -1.67 -0.21
2.81 18.55 9.51 13.15 0.66 -0.68 -2.86 -3.45 -1.20 -0.80
21 0.62 12.06 18.40 1194 -2.03 20 0.69 5.82 7.98 3.93 -0.16
1.63 17.07 11.85 1362 -1.24 -0.91 -3.86 6.98 -8.19 -1.37
24 0.99 662  -3.92 553 0.38 1 061 617 571 -1170 094
1.86 16.50 -11.65 1593 -0.50 0.02 -4.04 6.39 -12.37 1.46
4 013 -025 1867 596 041 23 070 524 1667 -1694 -0.11
3.01 16.25 12.40 22.41 1.81 -0.03 —4.68 16.97 -8.66 1.84
8 1.04 7.16 -3.47 9.53 0.12 28 0.69 4.88 8.42 12.10 0.12
2.06 14.92 11.85 6.19 0.25 -1.12 -6.49 -0.01 -6.12 -0.90
25 0.15 070 -178 1115 034 10 036 225 -828 835 041
1.43 9.98 -0.29 13.15 0.17 -1.29 -8.47 -8.83 0.18 -0.68
18 0.48 3.33 4.86 -3.70 0.02 29 -0.59 -4.92 0.81 -9.30 0.20
0.93 5.79 0.68 -1.14 0.41 -0.93 -8.88 -9.46 -8.19 0.97
15 056 222  -3.29 512 -0.89 1 006 -176 -11.13 472 054
-0.08 5.43 -5.71 1362 -1.60 -0.96 -9.59 —7.57 -1.20 1.15
19 006 074 580 345 —015 30 089 -755 347 -1572 031
0.62 4.58 5.33 0.73 0.07 -1.19 -10.11 164 -10.49 0.22
16 -0.11 -0.33 2.10 031 -044 2 -0.15 -3.37 121 -1251 1.10
0.35 3.07 2.68 7.59 0.02 -1.24 -11.74 327 -10.51 1.12
31 055 379 -138 1275 014 13 066 835 -098 673 076
0.17 3.07 3.79 6.21 -0.39 212 1243 -12.84 -4.45 -2.16
5 -0.31 -3.92 -9.04 -7.70 0.87 6 -1.25 -9.87 -26.90 -1.29 0.20
-0.26 1.89 -3.71 6.66 -1.34 -249 -19.34 -1852 -15.15 0.20
26 029  -196  -106 153  —0.14 14 056 535 374 1531 024
0.62 1.51 11.66 -1.20 1.33 -2.74 -22.05 -18.81 -12.82 0.51
27 131 -830 102 1770 145 7 112  -902 -2053 -328  0.34
-0.08 -1.05 9.21 -10.06 -0.03 -410 -31.08 -36.15 -19.78 -0.73
17 -0.39 -2.79 6.42 -1251 -0.44
-0.78 -1.25 5.31 -6.33 -1.55
AR EESRRETEEGTHBERETEN
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Table 6 Mean value and ratooning ability of major characters in hybridization progeny from the cross combination
( ) /(t-hm2) /(t-hm2) 1% 1%
22 79.0 106.2 10.2 13.9 18.7 19.1 134.4 137.3 102.0
CK2 71.0 80.9 8.4 10.3 17.2 18.3 114.0 123.6 106.3
12 66.8 76.9 9.0 10.7 19.7 20.0 115.2 119.1 101.8
21 71.6 75.0 7.1 9.2 14.7 175 104.7 129.3 119.5
24 59.9 74.3 7.9 9.4 19.3 18.5 1241 120.0 95.7
4 45.2 74.0 6.1 11.0 194 215 163.5 180.3 1111
8 61.1 72.2 8.0 9.7 18.8 19.5 118.2 121.5 103.6
25 47.2 65.8 6.1 8.9 19.2 19.4 139.2 145.1 100.9
18 52.9 59.3 6.8 8.2 18.6 20.1 112.2 120.2 108.2
15 41.0 59.8 4.6 6.9 16.9 17.1 145.8 148.1 101.2
19 45.8 57.6 5.7 7.8 18.2 19.6 125.7 135.6 107.9
16 48.0 59.8 6.1 8.0 18.1 19.4 124.6 131.5 107.5
31 53.9 56.8 7.0 7.2 18.8 18.6 105.4 103.4 98.9
5 37.3 55.2 52 6.6 20.2 174 148.0 128.5 86.1
26 41.6 54.7 52 7.8 18.3 20.9 131.7 150.7 114.1
27 28.0 51.4 31 6.9 15.8 19.1 183.8 222.6 121.0
17 39.8 51.1 5.0 6.0 17.8 17.1 128.6 119.7 96.2
9 44.0 50.5 5.8 7.2 19.1 20.6 114.9 124.6 108.3
3 40.0 49.0 51 6.1 18.2 18.1 122.7 119.9 99.6
20 58.3 47.7 7.3 5.8 18.3 17.4 82.0 79.3 95.1
1 325 475 4.6 7.0 204 21.0 146.0 153.5 103.1
23 345 46.7 43 6.9 18.4 215 135.1 159.5 117.1
CK1 41.6 421 53 5.6 18.5 19.0 101.0 104.5 102.7
28 57.1 415 7.4 5.2 18.8 18.2 72.8 70.3 96.7
10 40.9 41.7 5.0 53 17.8 18.3 101.9 104.9 102.5
29 35.2 41.2 4.6 5.7 19.0 20.4 117.1 125.2 107.5
11 42.0 40.2 5.7 5.7 19.6 20.6 95.9 100.6 105.2
30 29.6 39.6 3.9 5.4 19.2 194 134.1 137.2 101.4
2 385 374 55 53 20.7 20.6 97.2 97.3 99.7
13 63.7 36.6 7.2 41 17.1 16.3 57.4 57.5 95.6
6 24.6 27.6 3.2 3.7 19.0 194 112.1 114.0 102.1
14 343 24.0 4.6 33 19.0 19.8 70.0 71.8 104.2
7 26.4 12.3 35 15 19.2 18.2 46.6 442 94.7
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