27 1 Vol. 27 No.
1999 2 Acta Univ. Agric. Boreali-occidentalis Feb. 1999
— S = ) =
IRt BHY F A AmER EERX
( 510640)
QTL ,
Q321. 6
7 [1,2]
R Fi
> RFLP, RAPD mRNA
1
L1
Y mRNA : ( 97 A< 63)
2 E 2
" Fi K
D) Fl
. 4 . R s B
s ki ;i
3 , Fi ;
I , Fi )
Fi ; Fi
[4]
L2
Wagner ®l Shen ' , . RAPD
", : . RAPD () :
1998-01-12

, 1968



1 95
() "
RAPD ,
RAPD , 0PG-03 F
DN A , 0 PK-08 F DN A F
. , RAPD R 5. 101
F ,
1.3
(11]
\ ACC . PG , )
2 2 2 [8]
| [12,13]
[8]
, ( . . )
; ki
. , . ( ),
2 2 ( )

K



96 27

( ) ’ > °
2
21
DN A ,
. Lee "' Smith '
\ RFLP : Godshalk "' Dudley"”
RFLP Fi o Melchinger te
Boppenmaier el ) RFLP Fi
, (heterotic group) ;
[20,21]
(general heterozygosity)
; (specific heterozy gosity)
( ) . ;
Fi , Fi (
) . Saghai Maroof '* 82 RFLP 26 SSR 8
, Fi Fi
) 0. 79,0 82,
; 0. 47, 0. 58,
DN A H
) Bernardo'™’ ) .
22 QTL
de Vicente Tanksleym] Vendor TM2a( ),
LA716( ) R RFLP ) F
(d} . ( 45 d ; )
, RFLP ; B
(QTL); F . QTL ; B
, QT L(dwl,dw2),

QTL : :



1 97
QTL QTL
QTL,
(231 — QTL
3
3.1
[3~ 6,8]
Fi
k ; )
Fl ’ Fl
. , R
( )
[13]
32
? 261 .QTL
, QTL )
QTL
1) )
9
2) Fi
3) Fi )
4)

5)



98 27

[ A )

11
12
13

15

6

19

20

2

—_

22

24

, 1988. 459~ 500

. ) ) L1987, 16(3): 251 257
. . . . , 1997, 39(4): 379~ 382
. . . : L1996, 41(5): 451 454

Wagner DB, Dong J, Carlson M R, et al. Paternal leakage of mitochondrial DN A in Pinus. Theor Appl Genet, 1991,
62 510~ 514

Shen Y,Xu R, Gao M. et al- Polymophism of mitochondrial DN A from cytoplasmic male sterile and fertile lines in
rice. , 1996, 22(5): 441~ 447

Williams J G K, Kubelik A R, Livak K ], et al. DN A polymorphisms amplified by arbitrary primers are useful as ge—
netic markers. Nucleic Acids Res, 1990, 18 6531 6535

[ 1
L1997, 34 37
, \ .. 63 RAPD . , 1996, 41(9): 833~ 836
. . . RAPD In. 63 DNA
, 1996, 24(4): 297~ 298
. . ) , 1995, (2): 30

, 1990, 18(3): 7+ 13

Masuko M, Suzuki M, Hayakawa T, et al. Real time monitoring of gene ex pression in single cells. Nature, 1994,
369(6481): front pages

Lee M, Godshalk E B, Lamkey K R, et al- Association of restriction fragment length polymorphisms among maize
inbreds with agronomic performance of their crosses. Crop Sci, 1989,29 1067 1071

Smith O S, Smith J SC, Bowen S L, et al. Similarities among a group of elite inbreds as measured by pedigree, F;
grain yield, grain yield hetersis and RFLPs. Theor Appl Genet, 1990, 80 833~ 840

Godshalk E B, Lee M, Lamkey K R Relationship of restriction fragment length polymorphisms to single cross hy—
brid performance of maize. Theor Appl Genet, 1990, 80 273~ 280

Dudley J W, Saghai Maroof M A, Rufener G K. Molecular markers and gouping of parents in maize breeding pro—
grams. Crop Sci, 1991, 31 718~ 723

Melchinger A E, Lee M , Lamkey K R, etal. Genetic div ersity for restriction fragment length polymorphisms Rela—
tion to estimated genetic effects in maize inbreds. Crop Sci, 1990, 30 1033~ 1040

Boppenmaier J, Melchinger A E;Seitz G, et al- Genetic diversity for RFLPs in European maize inbredsIll. Perfor—
mance of crosses within versus between heterotic groups for grain traits. Plant Breeding, 1993, 111 217 226

Zhang Q, Gao Y L, Yang S H, et al. A diallel analysis of heterosis in elite hybrid rice based on RFLPs and Mi-
crosatellite. Thero Appl Genet, 1994, 89 185 192

Zhang Q. Gao Y J Saghai Maroof M A, et al Molecular divergence and hybrid peformance in nce- Molecular
Breeding, 1995, t 133~ 142

Saghai Maroof M A, Yang G P, Zhang Q, et al. Correlation betw een molecular marker distance and hybrid perfor—
mance in U S Southern long grain rice- Crop Sci, 1997, 3% 145 150

Bernardo R Relationship between single cross performance and molecular marker heterozygosity. Theor Appl
Genet, 1992, 83 628~ 634

de Vicente M C, Tanksley S D- Q TL analysis of transgressivesegragation in an interspecific tomato cross. Genet—

igs, 1993,134 585+ 596



25 , . .o , 1994, 205~ 207
26 , , .- . ,1997,2(1): 64,116

Advances in Crop Heterosis Studies

using Molecular Biology Techniques

Wang Deyuan Yin Qiumiao LiYing Zheng Jinrong Huang Aixing
(Institute of Vegetable Crops, Guangdong Academy of Agricultural Sciences, Wushan , Guan gz hou 510640)

Abstract Advances in crop heterosis studies using plant molecular biology tech—
niques were summarized from the following aspects genetic mechanisms included 1) dif-
ferences in the quality and quantity of gene expression, 2) changes in the primary struc—
tures of genes in Fi and 3) the resultant genetic vibration theory; prediction method as—
pects contained 1) parent heterozygosity and K heterosis and 2) QTLs associated with
heterosis. Suggestions on the forthcoming studies were also made in the present paper.
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