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A study of heritability and combining ability of six Q sugarcane varieties

ZHAO Pei-fang’?, XIA Hong-ming*?, LIU Jia-yong?, ZHAO Jun®2, YANG Kun?, QIN Wei'?,
ZAN Feng-gang™?, CHEN Xue-kuan'?, WU Cai-wen*?"

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

Abstract: The six Australian Q sugarcane varieties Q117, Q121, Q138, Q141, Q165 and Q170 were crossed with 17 parent
varieties / clones developed in China and their hybridization generated 19 families. Of the 19 families ROC22 (CK1) and
ROC10 (CK2) were chosen as two controls. We studied the heritability and general combining ability of the main characters
of stalk diameter, plant height, millable stalks, pith percentage, stool weight and sugar yield of Q varieties and the contro
varieties by means of family traits evaluation method. The results showed that, pistil parents, pollen parents and cross
combination affected main traits of offspring populations very significantly except for the traits such as millable stalks and
sugar yield by pistil parents, and sugar yield by pollen parents; The heritability on stalk diameter and plant height by Q
varieties and the control varieties were 75.49% and 69.21%, respectively; The general combining ability of Q165 and Q121
for brix were higher than that of the control varieties; The general combining ability of Q varieties or SCA of the cross
combinations for millable stalks were higher than of the two control varieties; there were positive general combining ability
for stool weight and sugar yield of the offspring populations hybridized by Q117 and Q138 as pistil parents or Q170 as
pollen parents; The special combining ability for stool weight and sugar yield shared by the families Q138><CYR05-458,
CYR05-662><Q170 and Q165> CYR05-282 were higher than that of the two control varieties.
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Table 1 Nineteen cross combinations with 6 Q varieties
Q117 03-315 Q117x 03-315 99-155 Q117 99-155xQ117
Q121 05-628 Q121x 05-628 93-94 Q121 93-94xQ121
99-601 Q121x 99-601 99-601 99-601xQ121
Q138 05-458 Q138x 05-458 93-159 93-159xQ121
Q141 05-458 Q141x 05-458 05-371 Q138 05-371xQ138
05-649 Q141x 05-649 05-733 05-733xQ138
Q165 05-282 Q165x% 05-282 05-612 Q165 05-612xQ165
99-113 Q165x% 99-113 06-62 06-62xQ165
Q170 03-917 Q170x% 03-917 05-662 Q170 05-662xQ170
99-601 99-601xQ170
12 BER®ET 1
2 2
2008 4 5
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Table 2 Influence of parents and crosses on main characters in progeny populations
7.43 0.52 3844.00 2.99 3299.00 9.64 0.12
F 3.16%* 14.24%* 7.68%* 177 6.17** 2.57** 1.67
2.36 0.04 501.00 1.68 535.00 3.75 0.07
9.46 0.57 4447.30 5.09 3029.00 5.98 0.07
F 5.08** 14.39** 16.62** 3.27** 5.18** 3.15** 1.90*
1.86 0.04 267.60 1.56 584.00 1.90 0.04
6.19 0.31 2479.00 4.00 2 010.00 7.15 0.10
F 3.23** 8.37** 6.98** 2.77** 3.50** 2.76** 2.03**
191 0.04 355.00 1.44 575.00 2.59 0.05
* 0.05 **0.01
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Table 3 Broad-sense heritability by parents and crosses to main characters in progeny populations
35.20 79.79 66.26 17.64 55.91 29.85 14.90 42.79
39.87 73.82 73.81 30.32 41.99 25.76 13.79 42.76
40.94 72.86 67.56 36.65 43.31 35.75 24.27 45.91
38.67 75.49 69.21 28.20 47.07 30.45 17.65 43.82
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Table 4 General combining ability by Q varieties as pistil parents to main characters in progeny populations
Q117 1 -0.25 0.03 5.96 0.05 -3.19 0.16 0.01
Q121 2 0.33 -0.38 —-28.05 0.02 -1.31 -0.64 -0.04
Q138 1 -0.56 0.18 13.59 0.31 20.82 1.20 0.09
Q141 2 -0.55 -0.02 -0.18 0.01 3.16 -0.15 -0.02
Q165 2 0.52 -0.13 4.75 0.31 -13.14 0.00 0.00
Q170 1 0.76 -0.08 14.41 -0.13 18.03 -0.25 -0.01
CK1 -0.52 0.33 13.66 -0.27 -16.77 0.20 0.01
CK2 0.27 0.07 -24.14 -0.29 —-7.59 -0.52 -0.04
s . 3 . L 121
24 Q HESMIEARARRNEREAEEIR Q
117
H—RRES T Q
Q170 0.67
5 Q121 Q165
0.77
0.67 Q117 cKe
' Q170 CK2
Q165 Q170
5
*5 QBERMMENRXATEMHRIN—MRESD
Table 5 General combining ability by Q varieties as pollen parents to main characters in progeny populations
Q117 1 -0.44 0.09 -8.33 -0.14 —4.00 -0.04 -0.01
Q121 3 0.77 -0.09 -9.57 0.00 -8.11 -0.29 -0.02
Q138 2 -0.49 -0.19 -4.94 0.56 16.25 -0.06 -0.02
Q165 2 0.67 -0.19 5.30 0.00 2.56 -0.30 -0.02
Q170 2 -0.16 -0.04 20.61 0.47 11.07 0.67 0.06
CK1 -0.59 0.34 18.04 -0.43 -12.98 0.34 0.02
CK2 0.24 0.08 -21.10 -0.46 -4.80 -0.32 -0.02
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Table 6 Special combining ability of crosses with Q varieties as parents to main characters in progeny populations
93-94xQ121 0.96 -0.14 -0.57 0.13 -4.49 -0.25 -0.01
05-371xQ138 -0.57 -0.16 -3.17 0.73 11.24 0.04 -0.01
05-612xQ165 0.51 -0.13 -3.22 -0.28 0.36 —-0.64 -0.06
05-662xQ170 -0.33 0.06 20.59 0.54 13.25 0.95 0.09
05-733xQ138 -0.37 -0.02 -9.28 -0.20 13.90 -0.37 -0.04
06-62xQ165 0.48 -0.11 10.34 0.09 —-0.06 -0.10 0.00
99-155xQ117 -0.51 0.15 -9.50 -0.25 -5.31 -0.13 -0.02
99-601xQ121 0.06 -0.01 -17.88 -0.33 -13.04 —-0.58 -0.06
99-601xQ170 -0.12 -0.02 16.03 0.12 2.45 0.18 0.01
93-159xQ121 0.60 0.09 -11.02 -0.06 -9.02 -0.13 0.00
Q117x 03-315 -0.26 0.10 7.98 0.06 -4.34 0.29 0.02
Q121x 05-628 0.50 -0.13 -17.70 0.23 —4.02 -0.24 -0.01
Q121x 99-601 -0.12 -0.45 —-29.16 -0.30 1.49 -0.68 -0.06
Q138x 05-458 -0.74 0.25 16.38 0.31 18.78 141 0.13
Q141x 05-458 -0.97 0.07 5.27 -0.37 1.76 -0.25 -0.04
Q141x 05-649 0.14 0.01 -4.16 0.39 222 0.32 0.03
Q165% 05-282 -0.02 -0.05 14.13 0.95 —4.34 0.85 0.08
Q165% 99-113 0.63 -0.04 2.86 -0.23 -15.13 -0.38 -0.03
Q170x% 03-917 0.68 0.00 17.22 -0.36 16.27 -0.17 -0.01
CK1 -0.69 0.40 16.46 -0.57 -15.13 0.32 0.02
CK2 0.15 0.14 —-21.59 -0.60 —6.84 —0.46 -0.04
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