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Zea mays subsp. mays (L.) Iltis 

Cereal Breeding Institute var. indentata

He/89 Mórocz et al.,1990

1895 Ascherson
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Mangelsdorf,1986 40

Wellhausen et al., 1952 250

Goodman and Brown,1988
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2003 6 3571 t

2 5691 t 1 1418 t 4747 t

1965 t 1550 t 1470 t 1162 t

1082 t 976 t ,2004

Morris,1998

OECD,2003

2
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EU

Tsaftaris,1995

Morris,1998

, 2001

2003

456 t , 2004 2003

1257 1166

93 61 29 1

,2004
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Wilkes,1977

Sanchez-Gonzalez and 

Ruiz-Corral,1997; OECD,2003

Doebley,1984

Evans and Kermicle,2001
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pat, Zea mays subsp. mays (L.) Iltis, T14, OECD 

UI :ACS-ZMØØ2-1 T14

1

(bps)

pat

P-35S 1746 1217 531 35S RNA

pat Odell et al.,1

985

pat 1188 637 552 Streptomyces viridochromogenes PAT

 (Eckes et al.,1989) 

pat

T-35S 618 412 207 35S RNA

(Pietrzak et al.,1986) 

bla 3783 2923 861 E.coli

(Sutcliffe, 1978) 

ori-pUC 2714 2164 551 pUC18 ColE1

Yanisch-Perron et al.,1985

Streptomyces viridochromogenes pat

G C pat pat

Eckes et al.,1989; USDA 1995 pat

p.8
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pat pat

T14 p.7

pat

pat

PAT N-

2

p.10

PAT GENBANK

PAT

OECD, 1999 PAT

USEPA, 1997

pat EMBL European Molecular Biology Laboratory, 

Germany, Release 40.0 1994 9

PAT SWISSPROT Geneva, Switzerland, Release 30.0 from September 

1994 PAT
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pat PAT L-

Thompson et al.,1987 PAT

Wehrmann et al.,1996; 

OECD,1999 PAT
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N-
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A

B
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T14 pUC/Ac Pietrzak et al.,1986

Escherichia coli K12 pUC18 pDH51 35S

Sal pat

T14 pUC/Ac 3,983bp pUC/A

bla

pUC/Ac bla ori-pUC

1, p.7

bla

pUC/Ac pUC/Ac

pUC/Ac EcoR 405bp 1747bp pat

P-35S - PAT - T-35S pDH51 pUC18 pUC/Ac

3 p.12
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3 T14 pUC/Ac

PAT pat b-lactamase bla

pUC/Ac He/89

20 50 0.5mM

Mórocz et al. 1990
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T14

4

1996

1997 3 7 DNA

2002

2003 3 27

1997 5 26 DNA

2000

2001 3 30

1997 12 9

T14

pat T14 BC1

1 1
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3, p.2, Table. .1 T14 DNA

3 p.21

T14 DNA

PCR

T14 3 pUC/Ac DNA

2, p.7, 4

3 35S pat

[ 35S

5’ bla 5’ bla 3’

] [ 35S 5’ bla 5’

bla 3’ ] [ 35S

5’ bla 5’ bla

bla ]

[ ] bla

2, p.8, 5 bla 104bp

bla

bla

3 bla

bla T14

RNA bla

3, p.24, Figure. .13, Lane.1 bla -
14C

3, p.27, Figure. .12

T14 bla

T14

5 BC5 DNA

DNA EcoR BamH

DNA 32P pat 552bp Sal
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3, p.21, Figure .10, Lane 1 6

PCR 3

2, p.7, 

T14 BC5

3, p.21, Figure. .10, Lane 1 6

9 T14

LH202 LH172

T14 5, p.3, 4)

T14 LH82 RNA

pat

T14 pat

T14 pat

3, p.25, Figure. .14, Lane.1 3

1992 T14

PAT

PAT

pat PAT

3, p.10, Table. .4 35S

1993 6 1994 3 T14

T14

forage fodder PAT

ELISA PAT
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PAT 3, p.10-11, Table. .5

T14 PAT

T14

T14 21mer

PCR T14 50ng

DNA 100 T14

6

T14 pat PAT

9 1997 T14

5
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97 T14 79

T14

5, p.2, 

1

T14 5, p.2, 

2

kg/10a kg/10a

T14 5, p.2, 

3

T14 150 50 3 -0.2 82

25 7 T14 0

1.3

5, p.2, 1

T14
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T14

5, p.2, 3

OECD,2003 T14

1994 2

T14 92.7 96.3

4, p.2, 

T14

10

2001

, 1981

T14

T14 1999

5

OECD,2003
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T14

9 1997 5

T14 1996 1997

T14 1997 1999 3

1998 1999

T14

1997 1999
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1999 T14

0.06 T14

2000 T14

1998 T14

2 T14

3 2, , , 1997 3 7
1997 5 26

2 T14

USDA  1995 6
FDA 1995 12

1996 5
1997 3

 1997 4

3 T14

(ha)1)
T14

(ha) 2)

( )1)

T14

( )3)

1997 29,409,000 88,227 233,867,008 745,518
1998 29,376,000 4)117,504 247,882,000 992,909
1999 28,525,000 16,187 239,548,992 136,780

 (1997-1999) 87,310,000 221,918 721,298,000 1,875,207
2000 29,316,000 251,854,000 
2001 27,845,910 241,484,864 
2002 28,050,280 228,805,088 
2003 28,789,240 256,904,560 

 (1997-2003)  201,311,430 221,918 1,700,346,512 1,875,207

1) FAOSTAT (http://apps.fao.org/faostat)

2) 

3) 1997 2003 (8.45 /ha)

T14

4) 0.4
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2000

2000 4

3 2003

7: 

2000 137,960 ha
0.43 7:

T14 1998 1999 133,691 
ha 1999 0.47 2000

T14
T14

Zea mays subsp.mays (L.) Iltis

T14

5

4, p.2, 

5, p.2, 1

5, p.2, 2

5, p.2, 3

T14

5, p.2, 1

T14 5, p.2, 2
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T14

5, p.2, 3

T14

T14

T14

5, p.2, 1

T14

T14

T14

T14 pat
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T14 pat PAT PAT

L-
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GENBANK

PAT

OECD,1999 pat EMBL

PAT

SWISSPROT

PAT
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T14 1999 5

T14 1997 1998 1999
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