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W OE:AAS TRKERMEHN 20 M RETAE RS U FREHBST T KERHMA 268 8RB S K E
F3EMAERRNERETRUNERR < FRYN, FRMRITE FERIBNTRMRSBRLUENRY x IEEAY
RAE, ERERAMERERETHMERE < FH EENUMBIE. ERIRENHRE TR T REM . EERA
THRSBRUBRERNIE. MREBNERESBUARBRERENE, EERBY xHFREEFEF BHREA
AURBENEEATERE, ERRESBEUEBRNMERMAOME x FREERERE, RERIE EHRE
B MRSBANEMMEBUERNBHMBHE x FREFBENE, RARSENBRIBRUZERLBEES
F, BER IHMABNEEMSBUEARCEEENE., EHERXREET SARTE HRS BN LER
FRUARAEERMEENSHEERGCE S E, EEERURERP WRARMERMEB UM E FR URER
HEEMBSBUSKEGEIAREEIE. FRRSE EERIB MRAENINRSRUARARLSKESE
WUREEERRANLE, ERREBOEEFEEFHUNEFEERN N E,
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Analysis of Embryo, Cytoplasmic and Maternal Effects on Fatty Acid Components
in Soybean( G. max Merill)
NING Hai-Long™ , LI Wen-Xia and LI Wen-Bin

(Key Laboratory of Soybean Biology of Ministry of Education/Soybean R h Institute,, North Agricubtural Univessity , Harbin 150030, Heilongjiang, China)

Abstract: Quality of oil determined by the constituents and proportion of fatty acid p , and the und ding of
heredity of fatty acid p is of imp to breeding for good quality soybean varieties. Embryo, cytoplasmic and
maternal effects and genotype X environment interaction effects for quality traits of soybean ( G. max Merill) seeds were

lyzed using a g | genetic model for quantitative traits of seeds with parents, F; and F, of 20 crosses from a diallel
mating design of 5 parents planted in the field in 2003 and 2004 in Harbin, China. The interaction effects of palmitic,
stearic and linoleic acids contents were larger than genetic main effects, while genetic main effects were equal to interaction
effects for linolenic and oleic acids content. Among all kinds of genetic main effects, the embryo effects were the largest for
palmitic, stearic and linoleic acids,and cytoplasm effects were the largest for oleic and linolenic acids. Among all kinds of
interaction effects, the embryo interaction effects were the largest for fany acids. The sum of additive and additive x

environment effects were larger than that of domi and domi x effects for linolenic acids content, but
not for other quality traits. The general heritabilities were the main parts of heritabilities for palmitic acids content and oleic
acids but the i ion were more important for stearic, linoleic and linolenic acids . For the g 1

heritahility, maternal and cytoplasm heritabilities were the main components for palmitic, oleic and linolenic acids
contents. It was shown for the interaction heritabilities that embryo interaction heritabilities were more important for oleic
and linolenic acids contents, while maternal interaction heritabilities were more unporla.nt for linoleic acids content. Among

lecti 1 and cytoplasm g ] resp and/or i p were more important
for pa.lmmc, stearic, olelc and linoleic acids The main selecti p were from embryo general
response and/or i i P for linolenic acid It suggested that the selection of palmitic, stearic, oleic and

linoleic acids contents in offspring should be in maternal plants, while linolenic acids content should be improved screening
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the single seed or selected in higher generations.
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ERUEMNTRGETAFEEEN., X kElE
WRASHBRENBCARSRE, BHRAS R
RAPEHER,F, RYEESIH MABLREFL
EMgfn@BRgEtRf WRIBRTEHEN
BHREE THRE THEEDENRKE , TRE
SEEPEEPEE . AXBHBRASRTR
755 3 R R0 40 B R R FF 7E 4 X, Brim %19 F0
Singh S AN IEHB S B RE R BB DIAHN,
{8 Martin %", Wilson %% Primomo % 7 #1141 £ i&
ZVBRHERE L. RSN L HEET
BUhREEREH, ULEBEHREHNH-FET
MBTIRER. A TRESERNER", BHiR
HAERFABEMERERAS K REHR
AEBFESIAMYBEERE, FRETOSE.
SR B T 15 R Bk B A R R MO AR Xl
HFELEEKB. MRARESETERED LB/
ML, FREBTRIFSER"™ ., RFRRAS L
FRERBVSHT KEBHRAS ST . AIREMN
HEMEERS 3 EREERARNOER B MERR x
HEPN, SEI KGR ERFET RO BKE,

1 #RERE

1.1 EeHE

ARARERBARMS PRESH(R), KR
42 KR 46 KR 7819 K K 5129 AR K 35,2002 4F
EEHIXF =LA A 20 1>, 2003 4 0 2004 446 &
AF.F, MEFRERLKEBRHN RSB, XA
BRA®RST 3N M EE, §HAK 17, 57K3 m, 7
BB 0.65 m,BkEE 8 cmo. RIE , W/ANE WP E 15
,ARARTE, SHRBR, REASHEHESTUN
EMNRBREH TR BRA S .
1.2 &itsiikE

RAGERE SHEANSERERS I ERER
ROERERNURERRY « 3R H RN AR
DT EFHFREER BRI HTET, 4
WRE & REER 2 F5H,

F MINQUE(O/) Mt R EHBUEB &S R

AR 97 3 FEh J5 2 7 8 s LA Jackknife % {H 3% HR
&M BB ITIE RS T RSB BAEN
RLAH B bR 2 I P IR % T dm T (AUP) 77 3, Bl
B AE R SR EMAE. 2RHEEWET A
RERMEROBM,E PC B EHFT,

2 HR59W

2.1 FESESWH

REBBRSBOREIRN T ESE EH
B x REEAEFEFBAF KT ELHBOMGHET
FE 1l

MAEITURE,.FHBRSE BERSEMT
HWERAREUERE x AETARNE Y E, EHE x
FEEEHE (Vo) EEHRFTEBR(V, + V) B
59.5%.86.2% F1 72.5% , M BIERM HE(V,)EH
EHB(V, + V)M 40.5%.13.7% 8 27.5% ., %
e EMMMIRHEAR BIERAEMEBR
SRNBEEREERED BB x FEEENR
NOEHEX, RYEFENTRRE T EERR
£, TREBAMBROBE EHNAEER x FKE
eSO ARIE, BAERM T E(V)ABESHELER
(Vs + Ve )M 50%

IR RALS S EMBE IR, IRERE
B EERSEMTMEARYRERUEERERN N
F R ELS N S MEERNITEN 67.9%.
100% F1 100% , 1 B2 & 2t 70 T A AR 2 LA 40 M J it
RN N E AREREFESRIEERNFTED
57.5%F1 64.7% , W Rk T8, GFHRET £
R RN ER 29.2%H 35.3%,

AREAR < FEEAEFE (V)P B RA S
HERURBENEEEFENE, A5 EXER x
FEEETE (Ve )Y 96.6% .52.3% 100% .73.4%
f100%, RBLEERDFE TSN TEEER,
BREEER N ST, WG R 2 45 TR T RN,
BEAEFZHERY x REEEFE (V) B
38.6% , WMBRE 248 T4 MU B B/, IR R E.
EAESERE x FEEHEFTE (V)8 26.6%,
HHERERRTRAS SREAVE . ARRNE
GHEKSIEREERRD  EREKRESZBH
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Table 1

RFFTREMREEAERMEES .

AXEEBRES RN ESRATE
Estimation of variance components for genetic main effects and

pe x

effects of fatty acid components content in soybean seeds

Z¥ L2 ] 0 (23159 il T8 IR 8
Parameter Palmitic Steanic Oleic Linoleic Linolenic .
HEHBGE V,
BRI H % V., 0.000 0.000 0.000 0.000 0.000
BEBHENE vy, 0.055"° 0.007" * 0.518" " 0.924"* 0.000
FRE D% Ve 0.026" ° 0.000 2.2437 " 0.000 0.495"°
BT 2 Vin 0.000 0.000 0.000 0.000 0.000
BEBHTE Vo 0.000 0.000 1.137° 0.000 0.269" "
HEYxHRBEEEFE Vo
EmEEHETE Vi 0.000 0.000 0.654" * 0.000 0.759" °
BEREHEETE Vo 0.115"* 0.023"" 3.305" " 1.785°° 0.000
MBBEEF X Ve 0.000 0.004* 0.000 0.647" 0.000
BEMAETAET 2 Viue 0.000 0.017" " 0.000 0.000 0.000
BRBUEIETE Vour 0.004" * 0.000 0.000 0.000 0.000
HiRKE V, 0.059° * 0.071" " 1.186" ° 0.7271" " 0.686"
ERABHE V, 0.000 0.000 0.000 0.000 0.000
" HK0.01 BEHAKYF, Note: " " significant at 0.01 probability level.

BEIRILPEFESBHAH, TUERERTE
R EBRLISN, K 4 IS RS B ERMER
NAMEEOME x EERME/D. BntErE
(V) ERREFZ (V) BEmiErE(v,) B
HEEFE(V,,) SRR MEEEFE(V) T
RIMEEEFZE (V) ER S BBEFE(V, +
Ve )M RIETF 0%, TR, FHBTR . TR
SE MERABRMIEMESBEARKBREEFERER
i, UHRESEUEENERN N MERGMEx T
PRI X, e E Mk TR £ 451 &5 Bt
EHFZE(V, + Ve )9 32.5% 1 49.8% , L B ZE (& it
REBOBRYT, LR x MEFTERNHAEAT
B EHN  HERBEERRERERGAHTE

UHBRATHABHRRZRE K. KREGREE
B EMHEVRIBFEEBIVIBHEEBER
MAEE ST ENA, R GBS R T
BHNTRRETRMNBEFE(V, + V) 58H%E
EHE (Vo + Vo ) ZHEREFEBEB(V, +
Ve ) B9 87% .58.9% .63.2% .80.7% 1 17.7% , 3= 8
ERNBHERNTUERNRERTHASNRIRE
BRI A4 TTMRARE . B4E—ER
B ETFREFBE,
2.2 BERLH
KERWEHRALS S RGBSR BRMETHES T
#2,

£ ADEGRIBRGBEESR(%)EHN
Table 2  Estimation of heritability components( % }for fatty acid contents
HBBIEE L EAEREE bl
ERfEE ARFRIEE BEREE BEEARES HMRLERERE SHTHERER
b, [ [ Bl By Wor
B Palmitic 0.0 10.0"° 0.0 0.0 0.0 0.0
BB R Stearic 0.0 0.0 0.0 0.0 13.8°° 2.9
WA Oleic 0.0 24.8°° 0.0 7.2° 0.0 0.0
T WM Linoleic 0.0 0.0 0.0 0.0 0.0 15.8**
W KK Linolenic 0.0 22.4%" 0.0 34.4°° 0.0 0.0

W, AHIRR0.05 M 0.0t BENEKF. THRF. Note: *

BEERMEHEER 2DERA, TRERS B
BMER(R)RHE, N 6.8% 5 HMEE EERS
B OMEAR IR R AT LRER)RE,
514 10%.16.7% 32% 1 15.8% . MEEIk Lt
ERAMEERSGRIERHHERE FARSER

,** significant at 0.05 and 0.01 probability levels, respectively. The same below.

MREREUZERIBERN T, BHERRSF
BEAEEN T HRERRYEF . FER.EMH
MABNERRSBAWUBUEERGRERY
E,AURER S Z DX EFR O, RRER R
ARFAETHERBHRIEVRANER,
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B LEEFP FHREE HWREEN
WHRESBLARREER T, BEREEESH
H10% 25% F 22% , Bk IR$E B (R AE vk b &R
R BE RIS TEREE, BB RITFHRBRR,H
BERAERELIRBURTARBMG N BIERS
BEMTMESENSER CBEEHRAEEK
FLRHERRMS XA MERFETER, MEAET,
EEERBRERD MRS ENTRRTEUR
HERUREFRAE, FRREBUMAREALFR

16 N X, WMER & B LU fhoH bk B4R 3 SO 16 3R
AEFHBRO IR LREEITRYALNDE
KPR MER & B WA & B AR R R
BEINABEMOZ W AR S 808 EmtE
HERHEARRFFOLR, EWAK S B FHE
MR RS ZR AR RGN FERE
BREEBRRESNZHRE A GOEH.

2.3 KEXFRROEEWESH

REREWREBOEFREMATES TR 3,

%3 XEEVRSEOLEME(%)5RETHE

Table 3 imation of (%) for fatty acid contents
3 4F W L Re Ree
Respanse Re, Re Ren Rewe Ree Reue
R Palmitic 0.00 0.97° 0.00 0.00 0.00 0.00
BEBE B Stearic 0.00 0.00 0.00 0.00 0.43 2.02°
M B Oleic 0.00 6.62° " 0.00 1.93 0.00 0.00

I M8 Linoleic
IF i 8 Linolenic

0.00
0.00

0.00

7.36" "

0.00
0.00

0.00

11.29° °

1.28"

0.00

0.00
0.00

EIRY . EHESER . FERYE RS E,
THERAEMURBRSBMEETWRE SN
0.97%.2.45% .8.55% \1.28% H1 18.65% , % BAXT L
R & R PR R AT 2 35 0T DA RS BT A0 R R S R At
iR, HPUERE SR EFRAR L, TS
BAEHETLGAD 18% MU E, BT EFHTRER
KEFLRATHRRSE FIERSE RSB
WS RIFLES R FRE RIS,

SRR o X 3 i 45 0 R 5 M 4 A A B
PIRE FHRSE HRIENMEFRSERUY
EEFWN N E, KB EER TR NN 0.97%.
6.62% 0 7.36% , R 4 4 RO 38 b X X 4 & i 4R
ERE/N ERRAXREFHTERETURERTH
BHEHR,MEERSEN IR ENRUEE
EEMMAE, ReAHIN2.45%% 1.28% , Bk,
FEEMG M EERSEMTINRIRRETRNE
WX, AMESEABERERSBEME MRS REE
HRIEHR, RERBNEBRRSAEBRRNER,

EEFFE L A THRARSE.FERAE.
MR A B AR S IR A0 40 B Nl R R T
P 3 S L A S R PR T A R B E
346 35 0 R 2 F1 A B K T B W 5 % 45 W R A IR B fE 2
FEWMEZH, 53N 0.97%.2.02%. 6.62%
1.28%  RUAREHRNERAIERZETEHM
5 R A0 0 B A A ARORE, XX 2 B R R
)% B BB IE 5 (R R bk PR B Gk R R B
HEHEL . T VKRR B Y IR ¥ 3 4w R TR B AE

TR N 2 F B B G T 40 B R O S A R B K
308 20 45 0 BT 4 R R L 1 3 R A R P R AR
BEMEZH RO ERRABNEREERZET
e R B A S, X W R R S B RE R L R B A
BRI,

3 it

KEHBEERNBERREEIREE=EE
ERFHBEGRZ - BEARNBRSKE R ENE
RURNLEEHFHTRRESEFETHRORE. UE
XTRWRAS SBOREVRERUENEKER
HEBEWRX K™Y, BE T 455 08 A bk 3
MR T EREERKBERZRRAMER,
ARRFERY, KE & FER T BIE AR5 3
it feth R MM ERE MR E R x SR E RN
g, ERFEERNBEEZN P FREETE E
ERERMENMMESBRUBEERN I E, WRE
BRERRSRUARE RN T, EEER x
HEEAETE T, R RAE S LR B ENBEE N
ERE, BERGERERNRZBAFHLGNE
W, AR NZF R, ERRTHP,
B —A G B AR LR o o 3 A% /R 40 B I A%
A EUEBER/ RO FERERERN, LG
REKEHXESRERFR, TURERLGHE
BB AR RARITER FRREBABWERE
BRCEEMN), 3 F X i@ FiERERHRAXA
FHIGRHERFNRGERNEE, NEHRF
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