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The analysis of combining ability for resistance to sugarcane
brown stripe disease of parents and cross combinations

Zhu Jianrongl’z, Zhao Liping"z, Qin Weil?, Liu Jiarong]’Q, Yao Li'%, Wu Caiwen'*"

(1. Sugar Research Institute of Yunnan Academy of Agricultural Sciences, Kaiyuan Yunnan 661699, China; 2.Yunnan
Key Laboratory of Sugarcane Genetic Improvement, Kaiyuan Yunnan 661699, China)

Abstract: The combining ability of resistance to sugarcane brown stripe disease was analyzed based on 23 female parents
(ROC 5 for control) and 21 male parents (69 - 463 for control) )and their 29 crosse combinations(ROC 5X 69 - 463 for
control) ). The results indicated that difference of the combining ability among the female parents, male parents and crosse
combinations was significant, which was mainly controlled by additive and non—additive gene. The average heritability of
resistance to sugarcane brown stripe disease was female parents (95.3%) ,cross combinations (93.0%) and male parents
(79.1%). The general combining ability of 12 female parents, 10 male parentsshowed negative effect, which female parents
were Pma 9840, Yacheng 93-26, Yunrui 05-283, Yuetang 91-976, Chuangzhe 19, ROC 10, Yunzhe 06-80, ROC 26,
Zhanzhe 74-141, K 86-110,Yunzhe 03—194 and ROC 25. male parents were Q 199, Yunrui 06-649, Yunrui 05-733, CP
84-1198, CP 88-1762,Yacheng 84-125,Yunrui 05-784,Yuetang 00236, CP 72-3591 and CP 94-110. The special combining
ability of 16 crosses combinations showed negative effect, they were Pma98-40xYunrui05-649, Yacheng93-26x Yunrui 05-733,
Yunrui 05-283xQ199,Yuetang 91-976xCP 84-1198,Chuanzhe 19xCP 88-1762 and ROC 10xYuenong 73— 204.
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Table 1 Test material
Pma98-40x 05-649 Pma98-40 Q199
93-26x% 05-733 93-26 05-649
05-283xQ199 05-283 05-733
ROC5%69-463(CK3) ROC5(CK1) 69-463(CK2)
91-976xCP84-1198 91-976 CP84-1198
19 xCP88-1762 19 CP88-1762
ROC10x% 73-204 ROCI10 84-125
ROC10x% 84-125 06-80 05-784
06-80x% 05-784 ROC26 00-236
ROC25xCP72-3591 74-141 CP72-3591
ROC26x% 92-66 K86-110 CP94-1100
74-141xCP88-1762 03-194 06-61
K86-110x 00-236 ROC25 ROC25
73-204xROC25 CP94-1100 ROC16
03-194xR0OC22 73-204 07-71
89-103xCP94-1100 89-7 73-204
ROC25x% 0661 89-103 89-240
CP94-1100xROC22 CP67-412 00-122
73-204xCP72-3591 94-128 ROC22
89-7xROC25 ROC28 92-66
89-103xROC16 5 ROC20
73-204x% 07-71 RB72-454 73-167
ROC25x% 89-240 00-122
CP67-412x 00-122 00-318

94-128xR0OC22
ROC28xROC20
5xROC22
RB72-454x 73-167
00-122x% 73-204
00-318x% 92-66
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_20( 100 mL Table 2 Variance analysis for the combing abilities of sugarcane
3~4 ) 100 parents and crosses
40~50 2014 8 20
3747.5 141.5 1372.6
. o o 237.4 10.6 86.2
18~38 'C 50%~90% F 15.78%* 13.30%* 5.93%*
1.2.2 %,%1}357}-/% 3785.7 109 1088
331.6 24.9 215.7
2~4 F 11.42%* 4.37** 5.04**
7~8 , 33643 118.5 1167.5
65.9 8.6 55.6
F 51.04** 13.81** 0.99**
* kX 0.05 0.01
R %3 HEBK. QARFTAATIBEFHIRE S
)X 100% :( / ) Table 3 The contribution of broad-sense heritability in anti-brown
x100% =3 X )M( stripe disease of sugarcane female, male and crosses %
x )x100
[13]
93.3 92.2 93.4 93
1.3 HiESH 89.4 73.1 74.9 79.1
98 92.8 95.2 95.3
93.6 86 87.9 89.2
R [14]
22 HEFRA—MRESNHONEE
2 HREH »
21 AEFEARRZESBEHIHEMRED 4
( 2
29
Pma98—40 93-26
05-283 91-976 19 ROC10
06-80 ROC26 74-141 K86-110
03-194 ROC25 12
3 Pma98—40 93-26 05-283
(95.3%) (93.0%) (79.1%) 3 ROC5( )

Q199 06-649 05-733
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CP84-1198 CP88-1762 84-125 05-784
00-236 CP72-3591 CP9%4-110 10 4
Q199 06-649 05-733 3
69-463( )
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Table 4 The effect of general combining ability of anti-brown stripe disease for sugarcane parents

Pma98—40 -8.66 1 Q199 —6.43 |
93-26 —8.66 1 05-649 —6.43 1
05-283 —8.66 1 05-733 —6.43 1
ROCS(CK1) -5.88 2 69-463(CK2) 423 2
91-976 -5.79 3 CP84-1198 —4.16 3
19 -5.75 4 CP88-1762 -3.44 4
ROCI10 -4.83 5 84-125 -2.94 5
06-80 —4.24 6 05-784 -2.93 6
ROC26 -2.94 7 00-236 -1.09 7
74-141 -2.85 8 CP72-3591 -0.82 8
K86-110 -1.92 9 CP94-1100 -0.02 9
03-194 —0.87 10 06-61 0.26 10
ROC25 -0.16 11 ROC25 0.56 11
CP94-1100 0.84 12 ROCI16 3.08 12
73-204 1.23 13 07-71 3.14 13
89-7 1.37 14 73-204 3.43 14
89-103 1.44 15 89-240 3.55 15
CP67-412 4.26 16 00-122 3.80 16
94-128 6.49 17 ROC22 3.94 17
ROC28 6.96 18 92-66 4.83 18
5 7.26 19 ROC20 5.95 19
RB72-454 7.54 20 73-167 6.40 20
00-122 11.43 21
00-318 12.40 22
2.3 HEZXZASHHISHES DM E ROC10x 84-125  ROC26x 92-66
29
5 89-7( )*ROC25( )
y 89-103( )xROCI6( )
Pmad8-40x  05-649 93-26x CP94-1100C )
05-733 05-283xQ199 91-976xCP84— 89-103
1198 19 xCP88-1762  ROCIOx CP94-1100C ) ROC22
3o0s 6 s CP72-3591( )
Pma98-40x 05-649 93-26x ROC25 73-204(
05-733 05-283xQ199 3 )
ROC5%69-463( )
( 3 )
ROCI0  ROC26 ROCI0

ROC26 3 ROC10x 73-204
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Table5 The effect of special combining ability of anti-brown stripe disease for sugarcane crosses
Pma98—-40x 05-649 —8.68 1 89-103xCP94-1100 -0.54 14
93-26x 05-733 —-8.68 1 ROC25x 06-61 —-0.18 15
05-283xQ199 -8.68 1 CP94-1100xROC22 0.88 16
ROC5%69-463(CK3) -5.88 2 73-204xCP72-3591 1.35 17
91-976xCP84-1198 -5.79 3 89-7xROC25 1.42 18
19 xCP88-1762 -5.75 4 89-103xROC16 3.40 19
ROC10x 73-204 -5.03 5 73-204x 07-71 3.49 20
ROC10x 84-125 -4.24 6 ROC25x% 89-240 4.00 21
06-80x 05-784 -4.23 7 CP67-412x 00-122 432 22
ROC25xCP72-3591 -4.16 8 94-128xROC22 6.57 23
ROC26x% 92-66 -2.92 9 ROC28xROC20 7.04 24
74-141xCP88-1762 -2.83 10 5xROC22 7.35 25
K86-110x 00-236 -1.89 11 RB72-454x 73-167 7.62 26
73-204xROC25 -1.20 12 00-122x% 73-204 11.54 27
03-194xR0OC22 -0.84 13 00-318x% 92-66 12.52 28
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