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Genetic and Correlation Analysis of Main Agronomic Traits Related
to Plants in Brassica oleracea L. var. capitata
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Abstract : Two diverse advanced homozygous inbred lines of cabbage ,named 01-88 and 02-12 with the signifi-
cant difference on the main agronomic traits related to plants,were used as the parents to develop a double haploid
( DH) population containing 189 lines through microspore culture. Using mixed major gene plus polygene inheritance
model , the traits of number of outer leaf (Nol) , plant breadth (Pb) , plant height ( Ph) , primary color of outer leaf
(Pcl) ,length of outer leaf( Lol) ,and width of outer leaf( Wol ) in B. oleracea were investigated. The results showed
that all the 6 main agronomic traits were continuous, single peak, and partial distribution. This demonstrated that
6 main agronomic traits related to plants were quantitative. Except Wol and Pcl, the inheritances of other 4 traits
were in agreement with two major genes plus polygenes. The heritability of major genes in descending order were fol-
lowing as Ph(59. 16% ) > Lol(56.56% ) > Nol(55.67% ) > Pb(19.56% ). Due to the high major gene herita-
bility of Ph,Lol, and Nol, they were efficiently used for early-generation selection. Nol-Pb and Lol-Wol etc paired
traits were significantly positive correlation. Nol-Wol was significantly negative correlation. The results were facilita-
ted to indirectly select in breeding.
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Table 1 Distributions of 6 main agronomic traits related to plants in parents,F, ,and DH population in cabbage

SEAHN F $41H Parents and F| mean

FRUEAE DH BEAH 943455 Distribution in DH population

Ei); 0188 021 P, FHE b2 ARSI (% ) 353 T 2
Mean  Standard deviation ~ Variation range Kurtosis Skewness
AN Nol 22.81 16. 83 22.97 21. 44 4.73 12. 00 ~40. 50 2.33 1.22
TFRERE Ph(cem) 40.51 34.26 39.15 41.10 4.81 28.63 ~57.37 0.18 0.33
25 Ph(em) 24. 46 19. 74 22.34 26.07 4.70 15. 00 ~40. 67 0.03 0. 44
S Lol (cm) 25.55 20. 62 22.94 26. 46 3.91 15. 80 ~37. 42 -0.36 -0.06
At 5E Wol (em) 20.72 18.34 19.55 22.11 3.28 13.91 ~31.36 -0.39 0.12
S, Pel 56. 81 45.02 53.21 52.84 4.62 38.17 ~66.92 0. 10 0.02

Nol : SMH%; Ph - FF B BE ; Ph: MR 55 ; Lol : MK s Wol : S 58 5 Pel . S, T [F)
Nol;: Number of outer leaf, Pb: Plant breadth, Ph:Plant height, Lol : Length of outer leaf, Wol : Width of outer leaf, Pcl; Primary color of outer leaf,the same

as below
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Fig.1 Frequency distribution of 6 main agronomic traits related to plants in parents,F, ,and DH population
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Table 2 AIC value of different genetic models in number of outer leaf
F IR AIC {H Y AIC {H Y AIC {H AR AIC {8
Model AIC value Model AIC value Model AIC value Model AIC value
A-0 2031. 15 E-1-1 1906. 80 E-2-1 1912. 80 F-2 2090. 65
A-1 2068. 77 E-1-2 1994. 59 E-2-2 1996. 58 F-3 2062. 49
B-1-1 1922. 85 E-1-3 1992. 57 E-2-3 1994. 57 F-4 2002. 73
B-1-2 2060. 49 E-1-4 1916. 69 E-2-4 1917. 56 G-0 1908. 41
B-1-3 2058. 49 E-1-5 1916. 69 E-2-5 1917. 56 G-1 1907. 23
C-0 1948. 24 E-1-6 1957. 13 E-2-6 1952. 25 G-2 1994. 60
C-1 1990. 71 E-1-7 1967. 19 E-2-7 1950. 24 G-3 1962. 30
D-0 1950. 25 E-1-8 1967. 19 E-2-8 1950. 24 G-4 1994. 54
D-1 1992. 63 E-1-9 1952. 06 E-2-9 1950. 25
E-1-0 1905. 23 E-2-0 1902. 31 F-1 1906. 26
AIC; AIC HED{E MLV : i R ADISA
AIC ; Akaike's information criterion value, MLV ; Maximum log-likelihood value
£3 HMTEMEIRAT E-2-0,E-1-0 71 F-1 #EMIE SRS
Table 3 Test for fit goodness of model E-2-0,E-1-0,and F-1 in outer leaf trait
LAY AR v, v, v, W D,
Model Generation
E-2-0 P, 0.00(0.96) 0.38(0.54) 6.98(0.01) * 0.27( > 0.05) 0.12( > 0.05)
P, 0.40(0.53) 1.28(0.26) 4.35(0.04) " 0.34( > 0.05) 0.17( < 0.05) "
DH 0.02(0. 88) 0.00(0.94) 0.06(0. 80) 0.02( > 0.05) 0.03( > 0.05)
E-1-0 P, 0.18(0.67) 0.06(0.80) 6.94(0.01) * 0.29( > 0.05) 0.13( > 0.05)
P, 0.07(0.80) 0.62(0.43) 4.56(0.03) * 0.30( > 0.05) 0.15( > 0.05)
DH 9.11(0.00) * 12.01(0.00) * 4.70(0.03) * 1.11( < 0.05) * 0.15( < 0.05) "
F-1 P, 0. 18(0. 68) 0.09(0.76) 8.08(0.00) ~ 0.31( > 0.05) 0.13( > 0.15)
P, 1.57(0.21) 3.04(0.08) 4.51(0.03) " 0.48( < 0.05) " 0.20( < 0.05) *
DH 1.54(0.21) 2.72(0.10) 3.21(0.07) 0.23( > 0.05) 0.08( > 0.05)

U2 U2 U2 PR IS, W2 Smimov K348 325 D, : Kolmogorov KB 45345, W2 (P <0. 05) (I FUE N 0. 461 ; * 3675 0. 05 /KF |

KSR
U,?,U,% ,and U,? ;Statistic of Uniformity test

on

* indicates the different significance at P <0. 05 level

F4 HHRHESEKEXH 6 M EEXRZERNEMREE
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Table 4 The best models of 6 main agronomic traits related

to plants in cabbage

PR s LI 53K

Traits The best model Model analysis

Shi £ Nol E-2-0 2 X B I A I x
AR T + 2 R R R

JFEEE Pb E-2-8 2 % SR IR A T S AR R AR
K+ Z2 BE AR

Bk Ph E-2-7 2 % % B I A R 1R T I A
+ 2 A

At Lol E-1-9 2 X ST B A SR G 5
K+ 22 BE R

AR FE Wol C-0 R 2R

SR, Pel C-0 A LR

W2 . Statistic of Smirnov test, D, ; Statistic of Kolmogorov test. The critical of , W? is 0. 461 at 0. 05 level ,

PRim AR ALC A F IR0 3 A EEA 43 5 C-0
(1589.81) .D-0(1591. 81) I E-2-7(1591. 82) , %} |-
3 AR TIE A R, 185 25 57 W 3E KT
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55.67% , ZIEHBAEF N 35.33% , F T 1) 9% 3
e # il

(2) FFIREER AR (B R 41. 10,2 X FE Y
IS x Pk BAERLNAE R - 4. 19, ERE Ty

R5 HREHESEMREXH 6 MREERMEESEMGIT

Pl 4,28, Z I T2 0 15. 60, F IR AL L H T
Z G RA T 2B HR A HE R 19. 56% Fl 71, 34% , H
F LR 5% R E TR AL 2, IR0 Uy 22 o 3R AL Uy 22
19.1% .

(3) BRI MR p B A 26. 07,2 XF =3 K A
PESINPE x It BEAERNAE - 4. 40, F L Jr 22
H 12,57, 8RN 59. 16% |, J& T H &M b AL R,
ZHH T 220 7.48, 15 R 35.19% , F T 1
5. 65% H FREE I ZE s

(4) SRR (E K 26. 46,2 %F AN
PESIPE x Itk BAESOVE R - 2. 68, FFHH + £
LR AL R N 88. 05% , U ARk MR 2y £ R
L2 FILREMMZER, B RN F S, ERK
LR 56.56% , Z FLH G 5 31.49% , F T
[ 11. 95% 388 P ZE 45l

(5) FRFSEMERARSC R IE R o A AP TE,
LA 5 2B s, B 7 2558 10. 06, ZHEH T
25 8. 07, RS 250 1,99, L Ty 22 IR i 22
A AT 22 K HEAR 551 R 80. 229% F119. 78%

(6) & €2 [F] A1 it P bR AR 7], 2 ph 22 0 ]
P, ZHEN T 250 10,75, 8RN 44.38% R85 T5
2R 13,47, i RA T R RN 55. 62%

Table 5 The estimated genetic parameters of 6 main agronomic traits related to plants in cabbage

PR LS| —Br B8 1st order parameter T B8 2nd order parameter

Traits Model m d, d, i 0-172 U,,,gz o-pgz o2 hwgz (%) h,,gz (%)
S48 Nol E-2-0 21.44  3.03 3.02 3.01  21.04 11.71 7.43 1.90 55. 67 35.33
FFRERE Ph E-2-8 41.10 - - -4.19  21.87 4.28  15.60 1.99 19. 56 71. 34
¥k Ph E-2-7 26. 07 - - —4.40  21.25 12.57 7.48 1.20 59.16 35.19
St Lol E-1-9 26. 46 - - -2.68  14.09 7.97 4. 44 1.68 56. 56 31.49
SR 5E Wol C-0 22. 11 - - - 10. 06 - 8.07 1.99 - 80. 23
Hhit i Pel C-0 52.84 - - - 24,22 - 10.75 13. 47 - 44,38

m AT d, 55 X I IR ; d, < 55 2 X EIEHE I ERO ;i e x It o2 R 250, > BREHA T %50, ZHH

00 FRHEI K ch D ARG R b 2 B IEER - R A

m; Average of population,d, : Additive effect of the first pair major gene ,d, : Additive effect of the second pair major gene,i:Additive effect plus additive of

. 2 . . 2 . . 2 . . 2 s . . . .
the two major genes,o,” : Phenotypic variance, o, : Major gene variance, o, ” : Polygenic variance 0™ : Environment Varlance,hmg2 : Major gene heritabil-

ity,hpg2 : Polygenic heritability, — : Not exist

2.4 6 NEERZIRMBXES

J% FH IBM SPSS Statistics 19 /4 fr Al X 5811
SR, B i b A B R AR T AT 5 A A
S (AL AF G [R) B X A R A P R R A A DG A T
ISt 22 A DA B ) 1Y) 56 R, A AH DG 23 AT EL B R AH
AT HT BN T 153 HAth A5 8 B A9 52 0], B B LS J

B R A R DG AR 28 (] AR DG E 2R

F) AW AH 2% B B Pearson J7 12 X A R AH 5¢ B9
6 D FER ZMERHATH BT (R 6) , 45 REK
W, A5 oy 5 5 O R B Mg | A i MR 2 A
3 IR A OG, A OC R H g Bl o 0.346,0.305 FiI
0.237, A FEMIR 43 Sl 20K 3 A G A OC &R
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Table 6 Correlation analysis of 6 main agronomic traits related to plants in DH population

Ei); Hh4 Nol FFIEEE Pb P Ph At Lol Hhit5E Wol S Pel
HHEL Nol 1

JFRESE Pb 0.346 ™ 1

=Ry 0.305 * 0.011 1

AR Lol -0. 065 0.241 ™ 0.547* 1

APt 58 Wol -0.561 " 0.356 ** 0.087 0.331* 1

Ahit i, Pel 0.237* -0.023 -0.059 0.201 -0.0749 1

" AIRAE 0. 05 KA BB VEZES: (BUI) 5 ™ RoRAE 0. 01 K- 1 I35 22 57 (U

* Correlation is significant at the 0. 05 level (2-tailed) , ** Correlation is significant at the 0. 01 level (2-tailed)

3 it

ARHFFFE AR FH RN + 23 RV A s AL A R X
SEERH RSB TFRERE PR S SRS Sh
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