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Heritability and combining ability of introduced sugarcane varieties
and Yunrui innovative parents
ZHU Jian-rong'?, TAO Lian-an"?, DONG Li-hua'? ZHOU Qing-ming'?, AN Rong-dong'?,
YANG Li-he'?, BIAN Xin'?, JING Yan-fen'?"

(1.Ruili Breeding Station Sugar Research Institute of Yunnan Academy of Agricultural Science, Ruili, Yunnan 678600,
China; 2.Yunnan Key Laboratory of Sugarcane Genetic Improvement, Kaiyuan 661600, China)

Abstract: Heredity effects of nine major characters were studied using two control varieties and thirty-six combinations
coming from thirty Yunrui innovative parents and introduced sugarcane varieties. The results indicated that (D there were
significant difference on the effects to offspring by each parent and their combination of Yunrui. @) the contribution of
broad-sense heritability were different from height, diameter, stalk number and hole, and they were all greater than 50%
in parents and their combinations; &) among these parents, Yunrui05-628 and Yunrui03—417 as excellent female parents
had good general combining ability (GCA), and Yunrui05-783, Yunrui99-155, Yunrui05-282, Yunrui05-782 and
Yunrui05-679 as excellent male parents were better; @ Several outstanding combinations with high yield and high sugar
content combination were ROC20xYunrui05-282, SP71-6180xYunrui99-155 and Nonglin03—1xYunrui05-783; High
yield combinations were CP8xYunrui05-782 and Yunrui05-628%Zopilata; and high sugar content combinations were
Q166%05-679 and Nonglin03—1xYunrui05-160.
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Table 1 Generations of yunrui innovative parents and wild sugarcane
95-128( ) 05-704( ) 3
99-151( ) 155( ) 178( ) 04-113( ) 4
03-417( ) 425( ) 05-770( ) 780( ) 3
05-628( ) 775( ) 782( ) 783( ) 4
05-178( ) 189( ) 5
03-7( ) 5 2
04-61( ) 3 3 2
04-146( ) 3 4
05-160( ) 171( ) 4 4
05-207( ) 278 ) 282( ) 285( ) 6 7
05-458( ) 5 6
05-566( ) S576( ) 4 5
05-679( ) 744( ) 3 3
12 # % 3
776 m 24° 5 5
1394 mm 20°C 20092010 (thm’) (thm’)
cp = X x0.785x /10°
FR = X %0.69/100(0.69
36 )
22 93-159 1.4 BIESHF
36 2010 2011 1 13—14
4 5 Excel 2007
90 R [17-18]
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0.25m
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Table 2 Results of variance analysis on major characters
22.82 797 3720 1671 0.28 35.48 1351.8 857 24.29
10.45 585 1103 434 0.07 18.22 281.7 419 15.34
F 2.18** 1.36 3.37%* 3.85%* 4.30%* 1.95%* 4.80%** 2.05* 1.58
25.15 988 2910 1496 0.28 373 1 160 842.5 17.18
8.21 491 1112 362 0.04 15.62 234 375.8 16.98
F 3.06%* 2.01%* 2.62%%* 4.13%* 6.50%* 2.39%* 4.96%* 2.24%* 1.01
22.3 863 2855 1354 0.26 33.03 1033 761.8 18.58
8.03 507 969 325 0.03 15.71 210 372 16.26
F 2.78%* 1.70* 2.95%* 4.16** 8.44%* 2.10%* 4.93%* 2.05%* 1.14
o kk 0.05 0.01
22 SlHERMERImEHFEARARES EEZMHIK 7
BEh
7
9
9
6
3 9
4
50% 4
9
#3 BER. RAREE I NMEEHRIIBEER S
Table 3 Hereditary capacity of major characters from females, males and their combinations
1%
63.99 41.26 75.97 88.16 66.11 52.44 79.71 51.17 12.48
64.44 45.24 74.15 83.73 58.70 54.31 77.91 50.91 8.81
48.41 19.65 64.04 68.90 60.37 34.44 73.19 38.28 10.58
2.3 Sl#EmIHE IR G I FEAEA AR 03-1 SP71-6180 Q166
—REA S 03-417 05628
5 03-1
4
F
3 9 SP71-6180 03417 03-1
27MQ1124  CP85-1308
16 6
12 13 03-1 QIl21

2 22
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Table 4 General combining ability of major characters from females
03-1 -1.57 -0.11 14.59 3.35 2.40 2.07 4.44 -1.76 -0.36
SP71-6180 4.72 0.08 7.56 091 4.98 1.77 -5.90 1.14 0.04
Q166 -7.05 0.00 10.38 1.61 2.02 1.30 -5.29 5.94 -0.04
03-417 1.11 0.07 2.73 0.12 3.09 0.74 -11.68 4.84 0.85
05-628 -0.96 0.06 8.97 -0.51 434 0.55 -5.58 -1.27 0.01
ROC20 15.24 -0.43 46.07 -0.39 2.00 0.41 20.84 —6.61 -0.12
CP72-2086 -0.56 -0.04 7.11 0.16 2.46 0.38 —6.64 -2.85 0.02
99-178 4.16 0.12 -19.2 0.91 -0.94 0.28 24.01 8.19 0.26
FR93-344 19.04 -0.19 22.25 -0.55 2.9 0.24 16.21 7.31 0.29
27MQ1124 -0.39 0.04 1.72 -0.32 2.05 0.22 -15.92 -3.63 —-0.03
CP8 21.39 -0.09 8.05 -0.91 491 0.21 21.76 -1.21 -0.01
95-128 -0.17 -0.06 -4.11 0.59 -1.04 0.10 -13.22 0.58 0.53
CP85-1308 -3.4 -0.04 8.37 -0.35 1.47 0.06 -11.73 -7.84 -0.20
05-178 14.6 0.05 -13.77 —-0.46 0.60 -0.16 2.81 4.89 -0.08
ROCS 15.11 0.17 -21.82 0.31 -1.59 -0.29 3.20 6.87 -0.32
99-151 -11.57 -0.05 -3.71 0.23 -2.25 -0.41 -13.41 0.43 0.30
Q151 8.17 -0.34 18.83 0.07 -2.05 -0.47 28.87 14.76 -0.32
73-204 -2.69 0.48 -46.98 0.83 -5.28 -0.87 9.28 -11.03 0.36
ROC23 -4.93 -0.01 -4.68 -0.71 -3.54 -0.99 —-11.46 -3.14 -0.17
Q121 -29.95 0.17 -6.12 -1.23 -1.96 -1.00 -15.63 —11.03 -0.32
CP72-1210 -8.86 -0.14 -6.23 -1.97 -6.40 -1.96 -4.59 0.67 -0.42
FR96-405 -31.45 0.26 -30.02 -1.71 -8.15 -2.17 -10.40 -5.25 -0.27
5 05-783 05-282 99-155 05-679
04-61 04-146
05-783
3 16 4 05-171 05-282 04-146
05-576 3
93-159 CP72-1210 05-783
20
05-282
18 4 31
K5 REATEZFHERB—RESH
Table 5 General combining ability of major characters from males
05-783 18.38 0.09 0.57 7.30 10.52 6.02 1391 -9.67 -0.17
05-282 23.79 -0.17 33.06 0.40 16.92 3.28 22.30 -2.15 -0.03
99-155 -4.20 0.15 2.69 0.62 11.03 2.09 -12.79 227 0.35
05-679 1.45 0.03 13.42 1.19 10.56 2.06 -13.52 3.71 -0.04
05-782 24.80 -0.10 19.75 -1.48 14.63 0.99 25.24 11.06 0.16
04-61 -0.50 -0.11 16.42 0.49 3.79 0.98 12.95 -2.22 -0.07
05-278 -9.50 0.05 -3.34 2.08 -1.23 0.97 10.90 8.02 -0.14
Zopilata 8.96 0.12 -2.18 -0.78 10.49 0.90 —6.88 6.87 0.58
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05-566 —-1.86 —-0.11 6.83 1.59 —0.41 0.82 -19.53 —6.32 0.19
04-146 0.31 0.18 -7.91 0.52 2.68 0.61 —4.87 8.39 —0.13
ROC22 6.54 0.18 -19.58 1.34 -1.50 0.52 24.82 11.75 0.23
05-775 23.77 -0.20 20.73 -0.96 7.17 0.46 16.51 10.58 0.25
05-744 1.28 0.08 0.77 —0.60 5.24 0.43 —-17.69 -3.96 —0.01
CP72-2086 1.52 —0.04 —4.91 0.83 -1.72 0.24 —14.81 1.64 0.45
05-458 -2.21 —-0.02 7.23 —0.65 3.94 0.16 -13.22 -9.56 —0.16
05-285 3.82 0.04 -11.17 1.58 -3.36 0.13 -1.77 -7.02 0.02
05-160 —5.55 —0.01 -1.13 0.45 —2.97 —0.10 -12.14 0.57 —0.28
95-128 14.92 —0.14 5.04 -0.70 0.22 -0.33 12.96 -4.70 -0.37
69-463 19.22 0.24 —22.13 0.40 —2.96 —0.40 2.67 10.00 -0.25
03-7 9.88 —0.18 21.32 -1.9 5.30 —0.47 —3.54 12.36 -0.17
ROC7 -11.68 -0.03 -4.51 0.27 -4.47 —-0.59 -15.02 1.43 0.26
05-770 11.19 —0.38 17.40 0.02 —4.00 —-0.70 29.99 20.49 -0.25
CP72-1210 -1.39 0.61 —46.59 1.21 -11.3 -1.34 9.14 —-13.81 0.31
05-576 -32.96 0.23 —6.86 -2.03 -3.79 -1.56 -17.38 —-13.81 -0.25
05-704 -29.89 0.06 4.10 -2.32 -3.07 -1.68 -16.00 —4.78 —0.08
03-425 12.94 —0.48 9.57 0.09 -11.39 -1.80 3.27 —6.39 —0.09
05-207 -9.28 —0.1 -15.86 —0.61 -10.09 -1.90 —4.81 -5.00 -0.25
05-189 -31.30 0.13 -21.73 —0.83 —-11.16 —2.17 —5.64 -3.91 —0.15
05-780 8.59 —0.64 36.97 —-1.41 —-10.24 —2.21 14.64 -8.27 —0.06
05-171 -32.21 0.57 -26.43 -3.10 -5.26 -2.30 -13.77 —4.39 0.16
04-113 —-18.82 —0.05 -21.54 -3.00 -13.57 -3.13 -5.90 -3.20 0.03
24 ZInIFFEAMEESHERES N 5 17
6 36
8 17 21
ROC20x%
4 21 FR96-4056x 05-171
05-282 SP71-6180x 99-155 03-1x
ROC23x 04-146
05-783 CP8x
Q121x 05-576
05-782 05—628xZopilata
93-159 18 P
2 Q166x% 05-679 03-1x 05-160
ROC22
%6 36MAFIMERKAHFIRELS 1
Table 6 Relative values of specific combining ability of 9 major characters from 36 combinations
CP8x 05-782 24.92 —-0.12 22.10 -1.44 12.89 0.88 26.74 10.79 0.22
ROC20x 05-282 23.88 —-0.19 37.09 0.38 14.97 3.16 23.74 —2.48 —-0.04
FR93-344x 05-775 23.85 -0.22 23.21 -0.93 6.08 0.35 17.82 10.31 0.35
CP8x 95-128 19.25 -0.04 -10.29 —0.62 —0.54 —0.46 1463 1193 -0.22
ROC5x69-463(CK;) 19.20 024 -25.05 0.38 -3.16 0.5 3.66 9.73 -0.36
05-178%Zopilata 18.59 0.09 -16.24 -0.79 1.34 -0.29 3.23 7.09 -0.08
03—1x% 05-783 18.33 0.08 0.51 7.04 9.14 5.88 15.16 -10.04 -0.24
ROC23x 03-425 12.76 —-0.52 10.65 0.08 -10.85 -1.89 4.27 —6.74 -0.13
QI51x 05-770 10.96 -0.41 19.46 0.01 —4.11 0.8 31.61 20.27 -0.36
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CP72-1210x% 03-7 9.62 -0.20 23.87 —-1.84 4.38 —0.57 -2.69 12.10 —0.25
ROC23x 04-146 8.81 0.51  -29.90 0.05 422 0.69 -19.06 6.10 0.03
CP72-2086% 05-679 8.69 0.02 13.51 —0.60 8.81 1.09 -17.17 -3.50 —0.04
ROC20x 05-780 8.31 -0.69 41.50 -1.37 -9.80 -2.30 15.90 -8.64 -0.09
SP71-6180x% 99-155 6.86 0.12 7.12 1.29 10.36 2.83 -6.25 2.07 0.06
CP72-2086x% 95-128 6.38 -0.25 19.02 -0.44 -0.09 -0.28 10.80 4.15 -0.36
99-178xROC22 6.20 0.18  -22.19 1.29 —-1.83 0.42 26.32 11.49 0.32
03—-1x 05-160 4.33 —0.18 19.24 1.53 242 136 -10.85 1.99 —-0.07
CP72-2086% 05-285 3.42 0.03 -12.71 1.51 -3.53 0.03 -0.89 —7.38 0.02
03-417xZopilata 2.58 0.11 1.83 0.08 6.47 1.16  -12.55 7.02 1.01
95-128xCP72-2086 1.06 —-0.06 -5.66 0.80 -2.03 0.13 -14.23 1.32 0.63
27MQ1124x 05-744 0.81 0.08 0.73 -0.58 4.32 032 -17.17 -4.31 -0.02
05-628%Zopilata 0.13 0.09 8.66 —0.88 9.04 0.86 -5.91 —-1.15 0.02
03—-1x 04-61 -1.01 —0.13 18.36 0.47 2.99 0.87 14.18 -2.55 0.1
73-204xCP72-1210(CK,) -1.93 0.63  —52.59 1.16  -10.77 —-1.44 10.27 -14.2 0.44
03—-1x 05-566 —2.41 -0.13 7.56 1.53 —0.84 0.71  -19.06 —6.68 0.27
CP85-1308x 05-458 -2.76 -0.03 8.00 -0.64 3.13 0.06 -12.60 -9.93 -0.23
Q166x 05-679 -7.09 0.02 10.21 2.35 4.26 2.07 -5.59 8.49 -0.03
03—1x 04-146 -9.24 -0.19 15.49 0.71 -1.59 0.11 12.05 5.98 -0.23
CP72-1210x% 05-207 —10.00 -0.12  -18.00 —0.60 -9.67 -1.99 —4.00 -5.35 —0.36
03—-1x 05-278 —-10.23 0.04 -3.90 2.00 -1.59 0.86 12.08 7.74 -0.20
99-151xROC7 —12.46 -0.04 -5.22 0.26 —4.54 -0.69 -14.44 1.12 0.36
FR96—405x 05-160 -15.22 0.14  -21.52 -0.88 —7.28 -1.73 -9.39 -1.76 -0.36
CP72-2086x% 99-155 -15.35 0.14 -2.57 -0.37 3.34 038 -15.18 0.73 0.47
CP72-1210x% 04-113 —-19.78 -0.06 2439 -291 -12.84 -3.21 =5.11 -3.54 0.04
ROC23x 05-704 -31.12 0.06 4.48 —2.24 -3.26 -1.77 1545 -5.12 —0.11
FR96-405x 05-189 -32.57 0.13  -24.61 -0.81 -10.64 -2.25 —4.85 —4.25 -0.21
FR96-405x 05-171 -33.50 0.59  -29.90 -3.00 -5.26 -2.38 -13.16 —4.73 0.22
Q121x 05-576 -34.26 0.23 —-7.86 -1.96 -3.92 -1.66 -16.86 -14.20 -0.36
+ 3 S 166x 05-679 03—-1x 05-160
3 Zit5itie Q
[3]
05-628 03417
05-783 99-155 05-282 05-782
05-679
ROC20x 05282 SP71-6180x% 99-155
03-1x 05-783 CP8x
05-782 05-628xZopilata
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