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Research on heritability and combining ability of sugarcane
(Saccharum officinarum L.) defoliation trait

XIA Hongming, ZHAOQ Peifang, ZHAQ Jun, LIU Shaochun, YANG Kun, WU Caiwen”

(Sugarcane Research Institute, Yunnan Academy of Agricultural Sciences, Kaiyuan, Yunnan 661699, China)

Abstract: In this paper, 95 combinations from the hybridization of 72 parents in common use, were used as materials to
study the heredity of sugarcane defoliation traits. The result indicated that the female parents and combinations had
significant effects on the proportion of 1 and 3 grades defoliation, while the male parents had significant effects only on
the proportion of 3 grade defoliation. The average heritability sequences of the parents and combinations were
combination(41.36%), female(30.13%) and male(12.02%), indicating that the matching way for sugarcane combinations
is the biggest impact on offspring defoliation. So in the selection of parents and combinations, priority of the combination
should be considered. The average heritability sequences of the proportion of all grades defoliation of the offsprings were
the 3 grade(40.39%), the 1 grade(29.62%) and the 2 grade(13.49%). They were similar to the sequences of the proportion
of all grade defoliation of the parents and combinations, indicating that the 3 grade defoliation is more easily transmitted
to the offspring, the 1 grade is second, and the 2 grade defoliation is more difficultly transmitted to the offspring. In the
matching of parents females and combinations with high combining ability for 1 grade defoliation should be considered,
and the parents and combinations with high combining ability for 3 grade defoliation should be avoided.

Keywords: sugarcane; defoliation; general combining ability; special combining ability; heritability
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Table1 Combinationes of trial

1 45x 93-88 33  HoCP93-750xROC26 65 75-65xR0OC22
2 45xR0OC26 34 89-103xCP94-1100 66 ROC16x 23
3 ROC22x 93-159 35  CP65-357xROC22 67  CP84-1198x 91-790
4  ROC25x 89-7 36  CP72-1210x 91-790 68 ROC23xROC10
5 00-236xR0OC22 37 ROCB8x 82-96 69  CP72-1210x 99-155
6 ROC25x 14 38 95-128x% 93-88 70  CP84-1198x 94-343
7 93-159xR0OC22 39 ROC24xROC11 71  CP72-1210xRB72-454
8 93-88xR0OC25 40 89-7xROC25 72 CP84-1198xR0OC10
9 93-88x 45 41 99-113xHoCP95-988 73 89-7x 02-2540
10 03-1x 95-128 42 ROC9xM105 74 99-155x 00-236
11 89-351xROC11 43 Q151x 95-128 75 ROC9xQ83
12 91-4710xROC22 44  ROC26xCP82-1592 76  RB72-454xHoCP95-988
13 CP92-1213xR0OC22 45 65-225% 89-103 7 96-211x% 95-128
14 Col001xROC25 46  ROC10x 00-236 78  CP72-1210x 97-27
15 ROC22xROC11 47 99-155xCP74-383 79  HoCP95-988x 94-343
16  CP72-1312xR0OC9 48 83-36xCP84-1198 80 94-128xR0OC22
17  ROC22xROC20 49  CP74-383xROC22 81 ROC16x 93-88
18  CP72-1210xROC25 50 96-211x 93-94 82  HoCP91-555x 99-155
19 ROC22xHoCP91-555 51  CP92-1213x 92-126 83  CP84-1198xR0OC25
20 8 x 93-88 52 94-343xHoCP93-750 84 14x 85-177
21 04-113x 93-94 53  Ql124x 95-128 85 92-649x% 93-88
22 HoCP93-746xR0OC10 54 94-343xR0OC22 86 86-05xCP88-1762
23  CP80-1827x 99-155 55 93-159xR0OC10 87 ROC26x 91-790
24 74-141xR0OC22 56 94-0403% 95-128 88 94-343xCP67-412
25 HoCP91-555% 94-343 57  CP65-357xROC11 89  CP84-1198x 99-155
26  ROC20x 93-159 58 00-236xR0OC26 90 CP70-1133xR0OC26
27 99-155xH0CP95-988 59  CP92-1666x% 94-343 91 ROC26xCP67-412
28  CP88-1762xR0OC22 60 CP92-1666xROC22 92 00-236xCP84-1198
29 94-0403x 94-343 61  CP84-1198x 74-141 93  ROC25xLCP85-384
30 ROC22x 02-2540 62 00-236x% 94-343 94 99-113x 93-88
31  HoCP91-555x% 89-7 63  ROC24x 73-167 95  CP84-1198x 84-125
32  CP80-1827x 94-343 64  Q166x 95-128
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Table 2 Results of variance analysis for the defoliation traits of sugarcane parents and combinations
F
1 2 3 1 2 3 1 2 3
41524 25211 61 259 783.5 475.68 1155.80 1.69** 1.38 2.00**
81 396 60 594 101 559 462.5 344.28 577.00
28 110 13 137 43070 702.7 328.42 1076.80 1.40 0.85 1.70*
94 810 72 668 119 748 501.6 384.49 633.60
67 552 40 686 96 033 718.6 432.83 1021.60 1.75** 1.30 2.07**
55 367 45119 66 786 410.1 334.22 494.70
cexzz 0.05 bk 0.01
22 BRI ERBEHKBI R SR b5 — R 91-4710 99-155 1
&HREMREES 3
3
3 1 2
_0772 -0.613 3 03-1 ROC22 45 Co1001 93-88
03-1 ROC22 45 Co1001 93-88 CP80-1827 ROC25 1
CP80-1827 ROC25 HoCP93-750 89-103 3
ROCS8 95-128 89-351 CP72-1312 ROC23

8 CP88-1762 65-225 CP65-357 HoCP95-988 94-128 ROC9 CP92-1666
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Table 3 The general combining ability of the defoliation traits for female parents

1 2 3 1 2 3
03-1 1 11.83 -2.62 -9.29 89-7 2 -0.40 -0.68 1.97
ROC22 5 11.58 1.09 -14.83 94-343 3 -0.44 -3.71 7.80
45 2 11.50 5.87 -25.11 74-141 1 -0.55 2.61 -5.22
Co1001 1 10.65 -3.25 —-6.13 Q151 1 -0.55 0.51 -0.40
93-88 2 8.75 2.39 -15.10 ROC10 1 -0.57 0.33 0.02
CP80-1827 2 6.58 -0.91 —6.24 ROC20 1 -1.39 2.60 —4.55
ROC25 3 5.18 0.71 -7.35 ROC24 2 —2.24 1.00 0.89
CP72-1210 5 5.14 -5.49 3.37 04-113 1 —2.27 3.39 -5.34
HoCP93-750 1 4.70 -1.42 -2.79 CP74-383 1 —2.42 1.22 0.40
00-236 4 3.51 -3.73 2.64 HoCP93-746 1 —2.86 3.68 -5.28
89-103 1 3.39 —0.68 -2.79 CP70-1133 1 -3.71 -3.65 13.26
ROC8 1 3.08 -0.65 —2.44 99-113 2 -3.86 -3.00 10.52
95-128 1 2.60 —-0.48 —2.22 94-0403 2 -3.95 2.79 -0.63
Q166 1 2.60 -3.06 3.70 96-211 2 -4.30 0.48 4.46
89-351 1 243 1.63 —7.26 Q124 1 —4.32 1.97 0.99
CP72-1312 1 243 1.18 —6.13 14 1 —4.62 -1.36 9.69
8 1 1.55 1.70 -5.86 93-159 2 —4.62 6.18 -71.25
CP88-1762 1 1.55 0.71 -3.59 ROC23 1 —4.64 0.58 4.76
65-225 1 1.32 -0.61 -0.25 HoCP95-988 1 —4.76 -0.61 7.64
CP65-357 2 1.24 -0.27 -0.89 94-128 1 —4.76 -1.02 8.58
91-4710 1 1.00 2.70 —71.42 92-649 1 -4.81 -1.25 9.69
99-155 3 0.82 —0.44 -0.04 ROC9 2 -5.08 1.48 3.37
HoCP91-555 3 0.70 -0.95 0.98 CP92-1666 2 -5.63 151 4.02
75-65 1 0.50 -1.87 3.70 86-05 1 -5.81 -1.27 10.53
RB72-454 1 0.47 —-2.55 5.82 ROC16 2 —6.42 -0.53 9.38
83-36 1 0.38 -0.25 0.20 ROC26 3 -8.11 -1.94 12.87
CP92-1213 2 -0.04 2.50 —4.66 CP84-1198 7 -12.39 —2.56 17.79
2.3 RAXMERBRGRM RS ZR LR —M 3 1
B& N REBEXMES
ROC25 14 ROC20
3 1 89-7 ROC22 93-159 ROC11 45
-0.806 4 8 3
5 1

CP67-412 CP84-1198 CP88-1762 LCP85-384
84-125 85-177 91-790 99-155
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Table 4 The general combining ability of the defoliation traits for male parents
1 2 3 1 2 3
ROC25 5 5.96 -6.54E-13 -6.22 92-126 1 -0.14 1.34E-14 -0.02
14 1 4.04 -1.76E-13 -6.44 CP82-1592 1 -0.56 1.79E-13 -0.64
ROC20 1 3.43 -3.68E-13 -3.49 23 1 -0.75 -6.79E-14 2.01
89-7 2 3.08 3.80E-13 -8.47 M105 1 -0.86 2.56E-13 -0.74
ROC22 12 243 1.09E-12 -6.40 00-236 2 -1.10 3.89E-15 1.81
93-159 2 2.01 6.63E-13 -9.05 74-141 1 -1.24 1.18E-13 1.25
ROC11 4 1.70 437E-13 -5.55 73-167 1 -1.29 8.58E-14 153
95-128 6 157 -5.96E-13 -0.12 Q83 1 -1.38 455E-15 2.58
45 1 1.52 3.65E-13 -6.14 93-94 2 -1.42 6.62E-13 -2.56
HoCP91-555 1 1.52 8.58E-14 -3.78 97-27 1 -1.67 -5.78E-15 3.24
CP94-1100 1 141 -1.00E-13 -2.01 85-177 1 -1.67 -1.92E-13 4.95
82-96 1 1.17 -8.85E-14 -1.60 99-155 4 -1.70 -7.10E-13 6.50
ROC26 4 1.05 1.42E-13 -2.76 CP84-1198 2 -1.78 -3.14E-13 554
ROC9 1 0.93 1.80E-13 -3.59 91-790 3 -1.85 -2.72E-13 4.57
HoCP95-988 3 0.69 -7.21E-14 -1.03 LCP85-384 1 -2.10 -3.32E-13 7.08
89-103 1 0.60 -9.00E-14 -0.55 84-125 1 -2.10 -4.71E-13 8.36
CP74-383 1 0.50 -9.88E-14 -0.17 CP88-1762 1 -2.22 -1.93E-13 5.66
93-88 6 0.47 -3.66E-13 0.40 94-343 7 -2.82 6.64E-13 0.94
HoCP93-750 1 0.22 -6.56E-14 0.07 CP67-412 2 -3.27 -7.11E-13 10.75
RB72-454 1 0.11 —2.85E-13 2.29 ROC10 4 -4.52 9.73E-13 1.38
02-2540 2 0.02 —-7.80E-14 0.41
2.4 HEWERBEBRMH KSR IR ESFRE  2/%
& 4347 HoCP95-988x
94-343 94-128xR0OC22 ROC16x% 93-88
1 5 3 HoCP91-555x 99-155 CP84-1198xR0OC25
14x% 85-177 92-649x% 93-88
_0.767 —0568 5 3 86-05xCP88-1762 ROC26x% 91-790
3 1 2 94-343xCP67-412 CP84-1198x 99-155
3 CP70-1133xR0OC26 ROC26xCP67-412
45x 00-236xCP84-1198 ROC25xLCP85-384
93-88 45xROC26 ROC22x 93-159 99-113x 93-88 CP84-1198x 84-125
00-236xROC22 ROC25x 14 17 3
93-88xROC25 03-1x 95-128 10 1 2
Col001xROC25 ROC22xROC20  CP72-1210x ! 3
0
ROC25 10 12 69%
10 3
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Table 5 The special combining ability of the defoliation traits for combinations
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14.21
7.40
10.71
4.07
19.51
16.28
0.16
11.22
5.24
17.75
3.67
1.45
0.75
15.99
7.19
3.67
13.84
12.97
5.24
2.24
-3.36
—4.24
5.04
-0.75
0.75
—2.04
3.74
2.24
~7.04
-2.04
8.95
7.19
6.73
4.86
5.07
6.75
4.65
3.74
0.75
~2.24
-1.91
-3.61
-0.75
-2.24
191
-0.82
191
0.60

2.99
5.92
2.40
5.42
-2.50
-1.55
5.66
0.73
2.99
-3.31
2.16
3.49
3.75
-4.13
-0.05
1.58
-3.22
-2.96
0.73
2.24
4.43
481
0.49
3.39
2.49
3.42
0.73
0.98
4.99
2.63
-2.50
-1.68
-1.72
-0.78
-0.95
-1.68
-0.78
-0.53
0.92
2.24
1.73
2.24
0.73
1.48
-0.69
0.49
-0.87
-0.25

—25.54
—24.28
—-20.98
-18.84
-18.66
-17.11
-16.33
-16.11
-14.22
-14.01
-11.02
-10.71
-10.45
-9.36
-9.36
-9.36
-9.10
-8.69
-8.57
-8.57
-8.20
-8.11
-8.07
—7.68
-7.31
-7.03
—6.68
—5.42
—-4.92
-4.79
-4.71
-4.71
-4.32
-4.32
-4.17
—4.13
-3.94
-3.54
-3.38
-2.91
-2.07
-1.61
-1.02
-1.02
-0.81
-0.32
-0.06
-0.06

49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95

-3.41
-2.99
-0.75

0.78
-6.44

4.06
-8.64
-0.75
-3.36
-5.44
-8.23
~2.24
-5.12

3.67
-4.86

3.74

075
-3.17
-6.69
-6.57

1.91
-6.73

0.35
-3.93

1.01
—4.24
-5.71

0.74
-5.12
-6.88
-6.73
-6.73
-8.64
-6.73
-5.71
-6.88
-7.18
-8.23
-8.23
-5.71
-8.64
-5.24
-8.23
-8.64
-8.64
-5.24
-8.64

1.63

1.30

0.14
-0.57

2.60
-2.32

3.44
-0.53

0.76

1.73

2.81
-0.40

1.04
-3.11

0.73
-3.79
-2.29
-0.59

1.01

0.81
-3.13

0.73
-2.50
-0.57
-3.31
—0.46

0.04
-3.22
-0.52
-0.05
-0.69
-1.21
—-0.05
-1.53
=177
-1.68
-1.55
-1.53
-1.54
-2.90
-1.89
—4.55
-3.04
-2.50
-2.90
—6.06
-4.13

0.08
0.39
0.45
0.60
1.10
1.23
1.60
212
2.26
2.26
3.20
3.69
3.81
4.01
4.17
4.64
4.64
5.88
5.95
6.10
6.40
6.52
6.65
6.83
6.91
6.91
7.43
8.20
8.24
9.24
10.09
11.37
11.56
12.18
12.60
13.89
13.89
14.07
14.10
15.82
16.79
17.84
17.84
18.53
19.70
21.61
23.18
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Table 6 The contribution of heritability in the defoliation
traits of sugarcane parents and combinationes
1%

1%

1 2 3
31.54 17.86 40.98 30.13
12.46 0.00 23.60 12.02
44.87 22.62 56.58 41.36
A A
3 #Zig5ihe
1 3
3
3
1
1

12
12 27 20
( 74%) 37 (G717 3
36.7%) 12
55%
12 37 62% 23
37
3
CP84-1198 3
3
93-159
93-159
2 93-159xROC10
93-159xROC22 ROC10 ROC22
1
1
ROC10
ROC22
93-159 2 ROC22x
93-159 ROC20x  93-159 ROC22
ROC20
1
1
93-159
1 2
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