FALE BT AR AR XK ZZER (B AB2EMO Vol. 41 No.7
201347 H Journal of Northwest A&.F University(Nat. Sci. Ed.) Jul. 2013

) 4% H R B ] 2013-06-20 15,27
[ 2% H4 B b o1k < http: //www. enki. net/kems/detail/61. 1390. S. 20130620. 1527. 003. html

7R A A X H R 3 R
LML HREE HFR

FRa ERE VAN VEEAL FHEE
KAWL KBEX, FRH2", FHX

(1 BRVE A 2 52T T 0 BRVY K 71510552 PHILRMBHE K% R Be. BV % 712100)

[ ZE1 [EHMY FF5EA R A 2 X 32 % i dt 1) 2% Fh O 34 S BE 45 0 o o 1 W TR0 32 1 5 3 il i 8 ol 4
HeZ2% DO7EY LA 6 A& il AN 7] 38t % 22 B R 1 e & il 2 3 B Il 3 O SR A, 5 IR Griffing 58 42 WA 4 28 B K
1 Bl 36 AN 2 G (IE R 38+ 3B A - 78 K35 4 T8 X RUSK 038 T 3% X 2 AR50 s dE A7 B AL X 4358, X By AR s
AT 2T ) 22 R AR 35 LA T AT 0 s I B BRI AN« K45 R Y 78 2 DA A3 XA B0 & R B0 1E 1) 1 3%
P B 78 TR AR 28 X IE 1) TSR R S AL A B 80,00 %6, 25 il = 19 2 A A A FE ANl A 28 IR I R B 25 57 (0 B 2
RO S A A B 0 — B0k s R R EREE T H W Bl & am i ) SCs % 138 K F 90 %, 1 i 4% J7 B33 80 %6
K RAR T Wi — R A I IR R A I AR TEAR 03 22 R TG ) B2 BB R ) (B FE R TR R AR i 3 Bk A ik
b B AE SRR ISR X, B T S AE AN IA R R 2 KO T AE KA TSR X IE RSN A B . (4] H iR
THISRE B T A Y 35 1 2 a2 I S DR A A [ B A2 A P AR A 5 e 5 i Y A S TSR RN DL — i A TR Y
FAN A M SE XA H 4T R G IE R ESR

CBIA] H B3 s Bl s 22RO 35 e 07 5 A 23 g P

[FESES] S565.403.51 [x#trE"m"] A [xEHS] 1671-9387(2013)07-0037-06

Heterosis and combining ability in oil contents of
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Abstract: [Objective] The heterosis and combining ability in oil contents of Brassica napus L. were
studied in two ecological regions. [Method] Thirty reciprocal crosses were made with 6 Brassica napus L.
lines with different oil contents and genetic backgrounds as parents based on the Griffing Model ] design,
and a total of 36 accessions including 30 reciprocal crosses and 6 parents were planted in a randomized com-
plete block design in two different ecological regions,spring rape area in Zhangye, Gansu province and win-
ter rape area in Dali,Shaanxi province. Heterosis and combining ability in oil content were analyzed,and en-
vironmental effects were preliminarily observed. [Result] Only a few crosses exhibited over-parent hetero-

sis in both ecological regions and most crosses exhibited certain mid-parent heterosis in spring rape area.
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The heterosis of oil content was various in different ecological regions,but the combinations with heterosis
were generally consistent. The broad sense heritability of oil content was over 90% and the narrow sense
heritability of oil content was more than 80%. The variances of both general combining ability and specific
combining ability in oil contents were highly significant. The values of combining ability were variable in
different ecological regions but the exhibitions were basically consistent. The reciprocal cross effect of oil
content was highly significant in spring rape area but was not detected in winter rape area. [Conclusion]
The inheritance of oil content of Brassica napus L. was mainly controlled by additive gene effect with af-
fects from non-additive effect simultaneously. High-oil line with high general combining ability (GCA) are
suitable parents in hybrid rapeseed development for high oil content and the reciprocal effects should be
considered in the determination of spring rapeseed hybrid crosses.
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Table 1 Names and qualities of tested Brassica napus L. species

EIRS) % Fr BE /(g kg™ IFIR/ (g« kg™ fii H / (pmol + g~ 1)
Code Name Oil content Erucic acid content Glucosinolate content

P1 7792-95/772//772 468. 3 2.40 14.52

P2 201 500. 2 4. 90 21. 80

P3 B 3B Shaan 3B 416.0 3. 80 26. 37

P4 Altex/864B//Start/81008/3/Y58 523.9 6.10 26. 29

P5 Wesbrook/1721-1B//869-135/4314 496. 4 1. 601 8.05

P6 # KB C1 Chunken C1 471.6 0. 00 23.13

T« 5 BB K75 & I SE X 2009 —2011 4R (19 F- K18 .

Note: Quality values are three years averages from 2009 to 2011 in Dali winter rape area.
1.2 RWAHE B PG K 7 92 P 45 2% 58 T SR ST o R B b . 7 it
1.2.1 K&t M Griffing 582 WFN 24588 AR ALK 3,3 EE .3 17X 478 0. 4
KT 36 MAWAE, 05 30 MERZHAEM  m47K 2.5 m, ¥REE 0. 14 m, PS5 At 56 o 1
6 MEAR, FBMSEXIRE 2011-04 &R T HN KM MM WLE 2,
AR 3 DR 56 HE b, AT S XK B 201109 #& F
2 BEAZ HREBOSEN T BRER

Table 2 General situation of climate and soil at Dali, Shaanxi and Zhangye, Gansu

T HE  C EEET

Wi A FEK i /mm ) . d e +HEE ) WK B /m
.. Annual average . Annual sunshine . . L . .
Environments Annual rainfall Type of soil Fertility of soil Altitude
temperature hours
B V6 K75 Dali Shaanxi 13~14 500~600 2 300~2 400 I BURE + Warp clay & High 368
H ik Zhangye Gansu 4~5 200~300 3 000~3 100 701 + Sandy loam F146 Medium 2 350
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2 iR 50 et
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Table 3 Mean values of oil contents of Brassica napus 1. in different ecological regions g/kg
N # A Female parents
ﬁﬂi Pl P2 P3 Ps P5 P6
parents K% i K [ 31 K7 KR K [ K KR K KA
Dali Zhangye Dali Zhangye Dali Zhangye Dali Zhangye Dali Zhangye Dali Zhangye
P1 462. 1 533.6 471.8 521.2 431.1 491.6 481.5 549. 3 465. 5 533.5 474.0 535.8
P2 486. 8 542.3 492.7 501.5 459. 8 486.7 494, 1 529.6 504. 1 545.3 473.8 522.3
P3 440. 8 494. 2 468.7 497.5 418. 8 452.8 486. 1 528.9 471.9 521.8 451.7 499.9
P4 484. 3 549.4 499. 8 528.5 481.8 519.7 525.5 555.1 506. 6 553.8 475.8 528.9
PS5 475.8 527.5 508. 4 523.0 470.9 525.8 496.7 549.1 492.6 536.0 483.9 540. 1
P6 469. 6 543.8 478.8 507.1 445.0 513.5 476. 2 528.3 484.7 543. 4 484.1 535.7
20 FRESEHERMREMBORMEES  FHI00—0. 5000 BRI DA IE i % B
# P A ] Jy 80, 00% , F M 1.39% . A
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Table 4 Heterosis performance of the combinations for oil contents of

Brassica napus L. in different ecological regions

th S5 # Mid-parent heterosis

1E [ #8 25 {5 # Positive over-parent heterosis

g E T 44 e/

Em 4G i/ % i

Environment A5 g/ % B/ % Proportion of A5 E / % B/ % Proportion of
.. . .. . Over-parent
Range Average positive heterosis Range Average positive heterosis o
L L combinations
combinations combinations
K7 Dali —5.76~3.56 —0.50 40. 00 2.31~3.19 2.75 6.67 P2XP5,P5XP2
Whi P1XP2,P1XP6,
Zh'l\n . —3.41~5.54 1. 39 80. 00 0.02~1.73 1. 18 20. 00 P5XP2,P5XP6,
angy P6X P1,P6XP5
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Table 5 Estimations of heritability in oil contents of

Brassica napus L. in different ecological regions %

Wk )% W St % )
Envir r::n ot Broad sense Narrow sense
~nvironme heritability heritability

K74 Dali 91.99 78. 35
K Zhangye 97. 83 79.19

H1 3% 5 AT UL AN [R] AR 2 X H i 2R 3l = b1~ 25 3k
TSGR AR g AR s A% T R R s A A A A
DX 5t A%y AT i B Y — BOrE . 3R T H i 2R S el
T i i A D A R R R o 3
RS0 PRI v H R SR i e ) Bk A
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2.4.1 BASAFEH4H 2 DB B MR
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FURRBR LA TR B A 0 22 57 . 7R R
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Table 6 Analysis of combining ability in oil contents of Brassica napus L. in different ecological regions

¥ Environment 75 2ok JE Source DF SS MS F
— A S GCA 5 138,340 2 27.668 0 185. 600 7 *
K7 FRpRC & 1 SCA 15 21.910 8 1.460 7 9.798 7" "
Dali X 3¢ Reciprocals 15 3.075 8 0.205 1 1.3755
i"# Error 70 10.435 1 0.149 1
— A S GCA 5 134,499 3 26.899 9 699.904 8% *
L& FRpRIC & 51 SCA 15 26.132 8 1.742 2 15.329 8~
Zhangye 23 Reciprocals 15 8.594 2 0.572 9 14.907 47
%% Error 70 2.690 4 0.038 4

Voox o FORZERE 1Y% REAT.
Note: * * represents significant at 1% probability level.
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X, — M B A 77 8% 0 (H B oK R B/ 1 B J2 P4
(1.473 8) 5 P3(—2.614 8), F 2 MEBK K LA

8 — B BC & 0 RO B AT 22 5 L (E AR A S B AR G 1R
(r=0.758 8" ), P1.P2 il P6 iy—fHc & J1 %0 16
2 A IR B B B 25 S HLA SR AR B9 SR B
HA—H.
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Table 7 Effect values of general combining ability in oil contents of Brassica napus L. in

different ecological regions

¥ 4% Environment P1 P2 P4 P5 P6
K3 Dali —1.0355d 0.849 0 b —2.3135 e 1.755 1 a 1.088 4 b —0.343 5 ¢
K Zhangye 0.475 2 ¢ —0.769 3 e —2.614 8 f 1.473 8 a 1.136 9 b 0.298 2 d

0 AT B R RN TR R 2 5

Note: Different letters in the same row mean significant difference at 5% level.
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Table 8 Effect values of specific combining ability in oil contents of Brassica napus L. in different ecological regions

- P2 P3 P4 P5 P6
R TRE R I 7 i 7 T 7 i

Dali Zhangye Dali Zhangye Dali Zhangye Dali Zhangye Dali Zhangye

P1 0.0935 0.9798** —0.747 3 —1.063 —0.124 3 0.496 8* * —0.6809 —1.053 0.869 4% * 0.719 0% *

P2 0.196 6 0.104 8 —0.602 0 —0,288 8 0.994 6" * 0.554 8" * —0.563 4 —0.516 6

P3 1.2588** 1,078 4%~ 0.6755"* 1.367 0% —0.202 6 0,495 6" *

P4 —0.373 1 0.046 8 —1.504 5 —1.403

P5 —0.007 9 0.250 6%

TE % 35 7R T T 5 AR TN 45 0 280 1 S 25 BEOA k35

Note: * * and * represent the effect of positive specific combining ability are significant differences and very significant differences, respec-

tively.
k9 EHEXHERBMESHENR LYK
Table 9 Reciprocal in oil contents of Brassica napus L. in spring rape area

27K Parents P2 P3 P4 P5 P6
P1 1. 055 0.133 3 0.008 3 —0.301 7~ 0.398 3%~
P2 0.543 3" * —0.0517 —1.115 0" —0.761 7"~
P3 —0.460 0" * 0.198 3 0.678 3**
P4 —0.236 7 —0.0317
P5 0.165 0

TE % il x SRR RSSO0, b 5 B e %

Note: * and * * represent reciprocal is significant difference and very significant difference.
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