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Abstract

Test for combining ability of lines is an important step for the production of hybrid variety. The
objectives of this study were to test for general (gca) and specific combining abilities (sca) of sunflower
lines previously selected for high oil percentage. Seven lines were crossed in a half diallel and were
tested at Suranaree University of Technology Experimental Farm using randomized complete block
design with 2 replications. Twenty one crosses of the half diallel were analysed. The results showed that
three crosses gave higher yield and five crosses gave higher oil percentage than Pacific 33, which were
1.59 t/ha and 34.05 percent, respectively. The highest yield and oil percentage were obtained from crosses
0of 022A x 023A (3.39 t/ha) and 008A x 027A (42.77 percent), respectively. Hybrids gave similar seed size
and head size to Pacific33. General and specific combining abilities were both important for yield,
oil percentage and head size. Positive gca values of seed yield were found for lines 008A and positive gca
values of oil percentage were found for lines 008A, 014A and 017A. Considering only the specific
combining ability for yield and oil percentage, 10 crosses were identified for further test.

Keywords: Sunflower, combining ability, diallel cross, general combining ability, specific combining
ability, oil percentage
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Table 1. Oil percentage of seven sunflower inbred lines used in this study
Line Parent Oil percentage
008A P1 36.26
014A P2 39.02
017A P3 37.39
021A P4 36.86
022A P5 38.34
023A P6 41.40
027A P7 40.73
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Table 2. Mean square of combining abilities for yield and other characters at Suranaree
University of Technology Experimental Farm grown in 2003

Sources of df MS

Variation Seed Yield Qil percentage Seed size Head size
Replication 1 5,695.22 1.31 149.38 0.001
Crosses 20 23,248.89™ 26.84" 141.56 5.84*
gca 6 17,727.02" 35.06™ 162.27 737"
sca 14 25,615.40™ 23.32" 132.69 5.19%
Error 20 4,240.61 1.37 75.47 1.35
gea:sca 01:01.4 1.5:1 1.2:1 1.4:1
CV (%) 19.24 3.33 12.25 7.78

" significant at 0.01 level.
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Table 3. Seed yield and other characters of single crosses of sunflower

Crosses Yield Oil Seed size Head size
(t/ha) (%) (g/1,000) (cm)
008A X 014A 1.12 fg 38.74 bede 41.57 ab 17.16 abc
008A X 017A 3.00 abc 40.33 ab 56.60 ab 16.10 bed
008A X 021A 2.88 abcd 30.90 ijkl 47.57 ab 15.90 bed
008A x 022A 3.19 ab 33.89 f+j 52.98 ab 16.50 abced
008A x 023A 2.32 a-f 39.39 abed 50.57 ab 14.40 bed
008A X 027A 2.81 abcd 42.77 a 61.53a 15.50 bed
014A X 017A 2.20 a-g 36.93 b-f 50.38ab 14.95 bed
014A X 021A 2.31 a-f 39.82 abc 57.54 a 15.55 bed
014A x 022A 1.62 defg 34.81 fgh 47.85 ab 13.75 cd
014A X 023A 1.86 c-g 3343 f-k 52.48 ab 13.30 cd
014A X 027A 2.48 a-e 32.28 g-1 51.39 ab 16.45 abced
017A X 021A 1.25 efg 35.37 defg 42.27 ab 13.25 cd
017A X 022A 1.84 c-g 35.84 defg 56.59 ab 15.10 bed
017A X 023A 097 ¢ 31.14 h-1 3597b 13.00d
017A X 027A 2.26 a-g 34.35 fghi 58.54 a 15.95 bed
021A X 022A 1.93 b-g 35.73 defg 49.99 ab 15.45 bed
021A X 023A 1.94 b-g 29.631 43.65 ab 15.20 bed
021A X 027A 1.79 c-g 30.091k 52.64 ab 13.85 cd
022A X 023A 339a 30.571 jk 54.68 ab 18.20 ab
022A X 027A 1.37 efg 36.23 c-f 60.61 a 20.00 a
023A X 027A 1.94 b-g 34.08 f-k 52.12 ab 14.00 cd
Pacific33(check) 1.59 defg 34.05 f-j 47.73 ab 14.30 bed
F-test k% *%k * *%

* Means followed by different letters are significantly differentat P =0.01 level by DMRT.
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Table 4. Estimates of general combining ability effects for seed yield and other characters
of single crosses of sunflower

Parent Seed yield Qil percentage Seed size Head size
008A 83.72™ 3.12™ 6.51" 0.62
014A -35.84 1.12" 0.69 -0.26
017A -38.05" 0.71" -4.15 -0.81
021A -19.61 -1.76™ 0.16 -0.64
022A 20.55 -0.66" -3.14 1.3
023A -9.11 -2.42% -3.47 -0.87"
027A -1.64 -0.11 3.66 0.65
S.E. 19.06 0.34 2.54 0.34

""" significant at 0.05 and 0.01 level, respectively.

Table 5. Estimates of specific combining ability effects for seed yield and other characters

of single crosses of sunflower

Crosses Seed yield QOil percentage Seed size Head size
008A X 014A -207.81" -0.57 10.17 1.39°
008A X 017A 94.84™ 1.42 3.53 0.88
008A X 021A 58.84 -5.52" -2.12 0.51
008A X 022A 67.73 -3.64™ 0.21 -0.83
008A X 023A -41.72 3.62" 3.24 -0.75
008A X 027A 28.79 4.69" 5.3 -1.18
014A X 017A 86.49" 0.02 5.98 0.61
014A x 021A 86.06" 5.39" 2.98 1.04
014A x 022A -64.47 -0.71 -8.3 -2.70™
014A x 023A 3.85 -0.33 11.57 -0.97
014A x 027A 95.87" -3.79" -2.06 0.64
017A X 021A -81.32° 1.35 10.87" -0.65
017A x 022A -26.17 0.72 0.51 -0.8
017A x 023A -136.64™ 2217 -13.16™ -0.72
017A x 027A 62.8 -1.31 -7.74 0.69
021A x 022A -31.02 3.09" 1.38 -0.62
021A x 023A -0.32 -1.23 -5.61 1.3
021A x 027A -31.57 -3.09" -7.51 -1.57
022A x 023A 192.34™ 1.40" -0.94 2.35"
022A x 027A -138.39" 1.94" 7.14 2.62"
023A X 027A -17.51 1.56" 4.88 -1.19

S.E. 37.59 0.68 5.01 0.67

*

*;

," significant at 0.05 and 0.01 level, respectively.
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Table 6. Single crosses of sunflower which can be selected based on different characteristics

Number Crosses Yield Oil sca of yield sca of oil
1 008A x 017A / / / /
2 008A X 021A / /

3 008A x 022A /

4 008A x 023A / /
5 008A x 027A / / /
6 014A X 017A /

7 014A X 021A / / /
8 014A x 027A /

9 021A x 022A /
10 022A X 023A / /
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