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Abstract: Using six inbred line cauliflower ( Brassica oleracea Linn. var. botrytis Linn. ) varieties
from the Yangtze River basin as parents, general combining ability (GCA), specific combi-
ning ability (SCA) and correlation of primary characters such as head height, head diameter,
head weight, maturity traits, bracts ratio and leaf coverage ratio were studied by 6 x 6 com-
plete diallel cross and Griffing method |. Results showed that six characters were affected by
additive and non additive effects. Maturity, bracts ratio, head height and leaf coverage ratio
significantly affected by additive gene were mainly inherited by GCA; head diameter and head
weight were mainly inherited by SCA and were strongly controlled by non-additive genes. Nar-
row heritability ranked in the order of maturity, bracts rate, leaf coverage ratio, head height,
ball diameter and head weight. Concurrent selection of couple traits were head height and
head weight, head diameter and head weight, head height and maturity, head weight and
leaf coverage ratio, maturity and leaves coverage ratio; but independent selection of couple
traits were head height and bracts ratio, head height and leaf coverage ratio, head diameter
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and maturity, head diameter and bracts ratio, head weight and bracts ratio, maturity and
bracts ratio, bracts ratio and leaf coverage ratio. None interacted, and more traits of good
characters were combined in the same cultivar. In the six inbred lines, P, and P were ideal
parental lines, and P, was an ideal parental line for cold tolerance. The traits of P, xP, in com-

bination had better expression and SCA.
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Additive gene effect
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Table 1 Grading standards of leaf coverage
ratio in cauliflower
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Grading Descriptions of leaf coverage ratio
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Table 2 Variance analysis of characters in cauliflower
F 18 F test value

R £V
Character EE gmg Genetic effects
Competitions  Combinations j .
interaction

2= R -
Head height 1.61 13.59 1.84

BE } )
Head diameter 6.10 9.66 2,50

B . )
Head weight 2.88 11.82 2.13
Maturity traits 0.29 125.72 -
B : 2.04 42.82* -

Bracts ratio

P S BRE 1 4> 8 96 )

Leaf coverage ratio
TE: * xS BIFEREE 5% M 1% KF FRE R BEH,
Notes: * and = indicate significance at 5% and 1%

probability levels, respectively.
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Table 3 Variance analysis for the combining ability of various characters

F ==
mah R uw i P R Tk TR
Combining ability Head height Head diameter Head weight Maturity traits ~ Bracts ratio .
and F test value ratio
— RS A MS 1. 5489 1.1709 0.0114 5217. 93 0. 2229 0. 0825
General combining FI 40. 873 ™ 12. 597 ** 6. 4341 * 779.853*™ 132.658* 22.645*
ability FII 2.5818 ™ 0. 8673 0. 2968 29.625*  2.7465™ 1.905*
ERERLS MS 0. 6187 1.3919 0. 0395 181.78 0. 0838 0. 0446
Specific combining FII 16.326 > 14.975* 22. 366 * 27.168*  49.878* 12.250*
ability FI 16. 326 ™ 14.975* 22. 366 ** 27.168* 49,878 12. 250*
MS 0. 0666 0.3135 0. 0054 41.67 0. 0098 0. 0040
RS S FI 1.7569* 3.3726 ™ 3.06% ** 6.2273*™ 5.8205™ 1.105
Reciprocal cross ’ ’ ’ ’ : ’
FII 1.7569* 3.3726 ™ 3.06% ™ 6.2273* 5.8205* 1.105
"% System variance 0. 0379 0. 0930 0. 0018 6. 6909 0. 0017 0. 0036
MSgca/MSgca 2.50 0.84 0.29 28.70 2.66 1.85

HE: o+ e SRIRRES%MA%KE ERZERBE., FIHEEEE TR FHE,FIREVEE T K FE,MS ¥z, MSgean/
MSgon R —BEL & 1 F R 2 SR & P RFZ W ILE, BIERT 1 6, R iR 252 800 rWREn ; 2 I E /AT 1
Y, FR R S AR I M8 B K

Notes; * and == indicate significance at 5% and 1% probability levels, respectively. FI, F test value of fixed effects model; FII,
F test value of random effects model; MS,mean square; MSgs,/MSgz, is ratio of general combining ability variance to specific
combining ability variance, if the ratio is less than 1, the character is mainly affected by additive gene effect, if the ratio is less
than 1, the character is mainly affected by non-additive gene effect.
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Table 4 Analysis of inheritability and other genetic parameters in major quality characters for cauliflower

BEHFBESE #iqR  Character
Inheritability and other R REZ HIRE By EiER PSSR

genetic parameters Head height Head diameter Head weight  Maturity traits ~ Bracts ratio Leaf coverage ratio
EFZE Va 0. 1582 0 0 840. 3000 0. 0236 0. 0065
B¥FE Vp 0.3372 0.7542 0. 0219 101. 6645 0. 0477 0. 0238
BEFE Vg 0. 4954 0. 7542 0. 0219 941. 9646 0.0713 0. 0303
BFHE Ve 1.1368 2.7885 0. 0530 20. 0728 0. 0050 0.0109
FEFE Vp 1.6322 3. 5428 0. 0749 962. 0373 0. 0763 0.0413

P XEES HE 30. 35% 21.29% 29. 26% 97.91% 93. 40% 73.51%

e XAk hs 9.69% 0 0 87.35% 30.94% 15.83%

) SGREITRIE R 22 PG T 2 BT 5 I W B SGR R TR B R 2 iy 22 B I L
Notes: Broad-sense heritability is the ratio of genetic variance to phenotypic variance, narrow-sense heritability is the ratio of additive
variance to phenotypic variance.
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Table 5 Relative value of the general combining ability in various characters

H4R  Character

FA
Parent B B Bk BB ESYi 3 P SRR
Head height Head diameter Head weight Maturity traits Bracts ratio Leaf coverage ratio
P4 0. 0512 -0. 2251 -0.0174 -21.7590 0. 0056 -0. 0802
Py 0. 6640 -0.1576 0. 0600 —-28.7037 -0. 0583 -0.1128
Ps -0. 2657 -0.1743 -0. 0077 1.1574 0. 0333 0. 0171
P, -0. 2927 0. 0096 -0. 0267 9. 9070 -0. 0889 0.1036
Ps -0. 2074 0.6144 -0. 0004 20. 463 -0.1389 0. 0644
Pg 0. 0506 -0. 0670 -0. 0078 18. 9350 0. 2472 0. 0078
®6 LMK I0 MMERERBISHRE S HMEE
Table 6 Specific combining ability of major qualities in thirty cross combinations of cauliflower
A ¥4k Character
Combinations R % HRE A % P BERR
Head height Head diameter Head weight Maturity traits Bracts ratio Leaf coverage ratio
Py xP, 0.0127 0. 7651 -0. 0238 6. 2037 -0.1583 -0. 0956
Py xPj -0. 2309 -0. 1282 -0.0326 3. 8426 -0.05 -0.0153
Py xP, 0.7277 0. 8345 0. 1553 -9.9074 -0.0278 0. 1478
Py xPg 0. 2507 -0.3235 0. 1003 2.037 0. 0389 0.1349
Py xPg 0. 2427 0. 2329 0. 1052 -16. 4352 0.3528 0. 0403
P, xPy -0. 2450 -0.9433 -0.1078 0 0 -0.0412
P, xPj 0. 4246 0. 9809 0. 0918 -11.713 -0. 1361 -0. 0682
P, xP, 0.7632 0. 8520 0.1414 -10. 463 -0.0639 0. 1649
P, xPg 0. 1046 -0. 2244 0.1213 3.9815 -0.0139 0.1778
P, xPg 0. 1299 0. 0187 0.073 -6. 1574 0.4 0. 1621
Ps x Py -0.1817 0. 0200 0.0124 2.5 -0.0333 0. 045
Pg xP, 0.17 0. 9833 0.102 -5 -0.05 -0.1142
P3 xPy -0.3237 -0. 5596 -0. 0504 9. 6759 0.0278 0. 0091
Py xPg 0. 2660 -0.4127 0. 0425 -0. 0463 -0. 0556 0. 0907
P3 xPg -0.387 -0.2313 -0. 0387 4.8148 0.1583 0. 0957
P, xPy -0.1833 -0. 0433 0. 0215 2.5 0. 0667 -0. 0068
Py xP, 0. 2017 0. 3050 0. 0664 0 0 0. 011
P, xP3 -0. 0617 -0.1533 -0.0234 0 -0.0167 0. 0345
P, xPg -0. 4404 -0.9316 -0.1188 0. 3704 0.1333 -0. 0392
P, xPg -0.2884 -0. 1585 -0. 0682 -0.6019 -0. 1361 -0. 0607
Ps x P4 0. 1283 -0.1967 -0. 005 -10 -0.05 -0. 0228
Ps xP, 0. 0483 0. 0967 0. 0034 -5 0 0. 0262
Ps xPg 0. 0100 0.3383 -0.0198 -0.8333 -0.05 -0.0167
Ps xP, 0. 0233 0. 1000 0. 0312 0 0.1167 0. 0008
Ps xPg 0.6713 1.0784 0. 0863 3. 8426 -0. 2028 -0.0776
P xP, 0. 0250 0. 0783 0. 0465 0 -0.05 0. 0543
Pg %P5 -0.1217 -0.3117 -0. 0094 11. 6667 0 -0. 0458
Pe xP3 -0.3117 -0. 2850 -0.037 0. 8333 0.1833 -0.0117
Ps xP, -0. 3500 0. 1050 -0.044 2.5 0.1 -0.0717
Pg xPs 0. 2117 0. 0867 0. 0781 -2.5 -0.0167 -0. 0167
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Table 7 Correlation coefficient between characters of cauliflower

HoR R R BRE B BHER PR S5 BREE
Character Head height Head diameter Head weight Maturity traits Bracts ratio Leaf coverage ratio
ﬁ% * *k *k
Head height 0. 3902 0.8173 -0.5913 -0. 0159 0. 0208
ﬁé 0.3276 0. 5907 ™ 0. 0825 -0.1875 0. 2761
Head diameter
iﬁi kK *k *
Head weight 0. 8604 0. 5823 -0. 3237 0. 0603 0.4349
M m%ﬁﬁ . -0.6465™ 0. 0915 -0.3600* 0.0315 0.3976*
aturity traits
BAEH . -0. 0203 -0. 2244 0. 0670 0. 0292 0.1180
Bracts ratio
2
Pt SR 0.0103 0.3643* 0. 5007 ** 0. 4290* 0.1278

Leaf coverage ratio

E: RP A LR ARBMRRE(re) , E T AREHERI(re) , " F1™ DHIFRTE 5% F1 1% KF LWZ R BEW,

Notes: Right upper values and left lower values in the data are respectively phenotypic correlation coefficients(rp)and genetic correla-
tion coefficients(rg). * and ™ indicate significance at 5% and 1% probability levels, respectively.
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