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Studies on combining ability and genetic effects of main
guality charactersin cherry tomato

YAN G Yong-zheng, GON G Zhen-hui , Liang Yan

(College of Horticulture, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract : Combining ability and genetic effects of 7 quality characteristicsin cherry tomato were ana
lysed by way of Griffing complete diallel crosses design with 5 inbred lines as subjects. The results showed
that general combining ability and special combining ability were significantly different. Soluble solid ,total
sluble sugar ,titrationable acid ,sugar acid ratio ,vitamin C and |ycopene were controlled by additive gene
effects ,andP -carotene was controlled by non-additive gene efects. The broad and narrow heredity of |yco-
pene reached the highest ,84. 23 % and 67. 76 % ,respectively ,however ,the other traits showed lower heredi-
ty.Line Q03 was very useful linefor quality breeding. Q01 x Q03 could have a good developmental prospect
in cherry tomate culture.
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Table 1l Anaysisof variance on 7 qualitative traits of cherry tomato
F
Character Mean squares of combination Mean squares of error F values
Soluble solid 0.913 0.161 5.660 * *
Total soluble sugar 136. 748 17.571 7.783 * *
Titrationable add 1.958 0.324 6.037 *
Sugar adid ratio 3.744 0.654 5.724 * *
C * *
Vitamin C 9.781 1.023 9.560
1.128 0.065 17.358 * *
L ycopene
B- * *
B-Carotene 25.783 2.944 8.756
Loxox 0.01
Note: * *indicates sgnificant difference at 0.01 level .
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Table 2 Variance of combining ability on 7 qualitative traits of cherry tomato
Character GCA SCA Error Faa F A F aca F xa
. 0.949 0.251 0.054 17.489 * * 4.456 * * 13.805 * * 1.776
Soluble solid
62. 486 30.034 5.857 50.669 * * 9.128 * * 22.164 * * 5.128 * *
Total soluble sugar
Titrationable acid 1.921 0.396 0.108 17.765 * * 3.664 * 6.022 * 2.647 *
Sugar add ratio 1.045 0.717 0.218 15.793 * * 5.387 * * 7.508 * 3.287 *
. } ¢ 6.378 1.597 0.341 18.702 * * 4.384 * * 8.148 * 4.684 * *
Vitamin C
1.526 0.136 0.022 70.444 * * 9.261 * * 11.720 * 6.621 * *
L ycopene
B- * ok * * *
B-Carotene 14.932 6.622 0.982 15.215 6.746 7.351 1.766
(Note) : Fo.05(4,48) = 5.70, Fo.o1(4,48) = 13.69; Fo.05(10,48) = 2.64, Fo.01(10,48) = 4.12
3 7
Table 3 Hfective value of GCA on 7 qualitative traits of cherry tomato
Character Q01 Q02 Q03 Q04 Q05 L SDo.05 L SDo.o1
Soluble solid - 0.154(4) - 0.007(2) 0.527(1) - 0.264(5) - 0.097(3) 0.511 0.681
Total soluble sugar 0.188(3) - 3.189(5) 3.495(1) - 1.355(4) 0.861(2) 5.330 7.111
Titrationable adid - 0.149(4) - 0.640(5) 0.486(1) 0.316(2) - 0.012(3) 0.724 0.966
Sugar adid ratio 0.347(1) 0.074(3) 0.228(2) - 0.446(5) - 0.203(4) 1.028 1.372
Cc
Vitamin C 0.105(3) - 0.836(5) - 0.758(4) 1.025(1) 0.465(2) 1.286 1.716
L ycopene 0.005(3) 0.397(1) - 0.628(5) 0.240(2) - 0.014(4) 0.324 0.433
B_
B-Carotene 0.400(3) 1.022(2) 1.156(1) - 1.051(4) - 1.526(5) 2.182 2.911
Note: Numbers within bracketsin the same row indicate precedence.
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Table 4 Hfective value of SCA on 7 qualitative traits of cherry tomato

Combination & Soluble solid Total soluble Titrati_onable Ratio of sugar Vitam’n% L ycopene %-Carotene
patent sugar acid to acid
Q01 x Q02 - 0.083 -1.488 0.229 - 0.453 - 0.240 0.183 1.269
Q01 x Q03 0.337 7.622 - 0.088 0.782 0.115 0.316 - 2.063
Q01 x Q04 - 0.526 0.079 - 0.018 -0.211 1.034 0.144 - 0.438
Q01 x Q05 - 0.293 0.529 0.144 0.203 - 1.190 - 0.517 - 0.446
Q02 x Q01 - 0.233 3.017 - 0.183 0.848 - 0.162 0.168 1.947
Q02 x Q03 - 0.493 -0.771 - 0.466 - 0.033 - 0.555 - 0.193 2.031
Q02 x Q04 0.127 - 4.678 - 0.580 -0.174 - 1.053 - 0.212 - 2.698
Q02 x Q05 0.344 - 3.028 - 0.293 0.419 - 0.423 - 0.024 - 2.007
Q03 x Q01 - 0.283 - 5.983 0.747 - 2.158 -1.108 0.595 - 1.035
Q03 x Q02 - 0.333 1.033 - 0.143 - 0.603 0.320 0.082 0.758
Q03 x Q04 0.297 -4.111 0.198 - 0.419 - 0.108 0.057 1.473
Q03 x Q05 - 0.153 0.755 0.599 - 0.529 0.114 0.126 1.271
Q04 x Q01 0.000 1.983 0.533 - 0.210 - 0.490 - 0.085 2.427
Q04 x Q02 - 0.366 1.450 0.027 0.257 - 2.428 - 0.062 1.408
Q04 x Q03 - 0.100 11.033 0.123 0.685 0.248 - 0.525 1.870
Q04 x Q05 0.317 4.339 0.009 0.878 0.795 0.050 0.213
Q05 x Q01 - 0.067 - 4.150 0.453 - 1.340 - 0.350 - 0.163 1.633
Q05 x Q02 0.017 - 4.883 - 0.482 - 0.207 0.625 0.072 1.248
Q05 x Q03 - 0.050 - 6.417 0.070 - 0.998 -2.880 0.150 4.353
Q05 x Q04 0.300 - 3.983 - 0.810 0.382 - 1.420 0.228 - 0.412
L SDo.05Sij- Sik 0.417 4.352 0.591 0.840 1.050 0.265 1.782
L SDo. 01 Sij-Sik 0.556 5.806 0.789 1.120 1.401 0.353 2.377
L SDo. 05 Sij- Skl 0.361 3.769 0.512 0.727 0.910 0.229 1.543
L SDo. 01 Sij- Sk 0.482 5.028 0.683 0.970 1.213 0. 306 2.058
:Sij i j ; Sik [ k ; Sk

k |
Note: Sij indicates specific combining ability of hybrid combinationin parent i and j; Sikindicates specific combining ability of hybrid combi-
nation in parent i and k; Ski indicates specific combining ability of hybrid combination in parent kand I.
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Table 5 Estimates of genetic parameters of 7 qualitative traits of cherry tomato

Charact ! % ! %
aracter 092 02 052/092 042 042 02 0 p? hg? hn?2
Soluble solid 0.043 0.034 0.027 0.139 0.121 0. 256 0.421 61.67 32.95
4.685 3.748 2.928 14.391 6.721 21.112 38.682 54.58 17.37
Total soluble sugar
. . . 0.086 0. 069 0.054 0.308 0.171 0.479 0.804 59.63 38.29
Titrationable acid
. . 0.174 0.140 0.110 0.297 0.070 0.367 1.021 35.96 6.89
Sugar acid ratio
o ¢ 0.327 0.218 0.171 0.968 0.748 0.748 2.739 62.65 35.35
Vitamin C
0.022 0.014 0.011 0.279 0.068 0. 347 0.412 84.23 67.76
L ycopene
B- 0.079 0.628 0.491 1.716 3.357 5.074 8.018 63.28 21.40

- Carotene
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