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5 30% OECD, 1997
, 2001
FitzJohn et
al, 2007; OECD, 1997; OGTR, 2008 B. juncea
B. nigra 1947 B. rapa
H. incana 1954 R. raphanistrum 1929
S. arvensis 1928 , 2003 , 2008
, 2003 , 2004
) B. juncea
B. juncea 1.07 4.7% Bing et al., 1991,

Frello et al., 1995; Jgrgensen et al., 1996; OGTR, 2008

0 30% Choudhary and Joshi, 1999; Frello et al.,

1995; Prakash and Chopra, 1988; Sacristan and Gerdemann, 1986

) B. nigra

2008
1996

) B. rapa

FitzJohn et al, 2007; OECD, 1997; OGTR,
Bing et al., 1991, Bing et al.,

0 3% Bingetal, 1991; Kerlan et al., 1992)

B. rapa 0.99 13% Bing et al., 1996;

Jorgensen and Andersen, 1994

1994

17.2 53%

2% Scott and Wilkinson, 1998
Choudhary and Joshi, 1999; Jargensen and Andersen,
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) H. incana

H. incana

625 1

1.5% Lefol et al., 1996a; OGTR, 2008

al., 1996a

) R. raphanistrum

R. raphanistrum 0.05%

2000; OGTR, 2008

0.5 Lefol et

Chevre et al.,

0 30% Cheévre et al., 2000; Eber et al., 1994;
Kerlan et al., 1992; Warwick et al., 2003

) S. arvensis

2008
1996; Lefol et al., 1996b

0.78 Cheévre et al., 1998

FitzJohn et al, 2007; OECD, 1997; OGTR,
Bing et al., 1991, Bing et al.,

0 39.8% Kerlanetal., 1992

1 7 9
37 39um
, 2001
1997
OECD, 1997
5m
OECD, 1997

Timmons et al., 1996

4 5

Takahata et al., 2008

20 22um 3
OECD,
80%  1m
OGTR, 2008
1m 1.5% 47m  0.00033%
360m 10 12%

(Rantio-Lehtimaki, 1995)
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(gat4621, Brassica napus L.) 73496,

OECD Ul DP-@73496-4

1 10
1 10
gat4621
N- N-
N_
Bacillus licheniformis ST401 B6 DS3
DNA N-
N_
PAT
N- 5,000
Siehl et al., 2005
N- 5,000
3 B. licheniformis
DNA
Castle et al., 2004; Keenan et al., 2005; Stemmer, 1994
1) DNA
PCR
PCR
2) N-
3) N-
1) 3)
N_

gat4621 GAT4621
9

11

B. licheniformis

gat4621



3,700 5,500 ket /K D 6,719 mint

mM-1
5
1 10
10
1
(bp)
Arabidopsis thaliana UBQ10
UBQ10
1,308 Norris et al,, 1993 &
66 bp 304 bp
B. licheniformis 3 ST401 B6 DS3
DNA
gat4621 444 - N-
GenBank Accession No: CS022547
il Solanum tuberosum
p 310 I Keil et al., 1986; An et
al., 1989
15
a
20 gat4621 GAT4621
N- N- 147
17kDa 1 5
25 GAT4621 NH 5-
-3- EPSPS N-
1 11
D Keat K keat /K
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Food Allergy Research and Resource Program FARRP

Release 12 - February 2012

FASTASS5

1,603
GAT4621

GAT4621
GAT4621

GAT4621

GAT4621

Coenzyme A 30
21
10

Keat / Km
100mM KCI

4 D-2-
DL-2-

Keat K
12.1 min-iImM-1
0.605 min-ImM-1

35%

8
Pearson and Lipman, 1988
5
N-
N-
20
2 9
L-2-
DL-2-
GAT4621

1,063 min-ImM-1

8.32 min-ImM-1

80
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26 36

2008; 2

Pieris rapae
11 40

6,591 ug/g
N-
1,640 ng/g
5,390 ug/g

2)

N_
N- N-
P <0.05
N_
N_
18
<0.05
6 19 22
P <0.05
N_
30 7
: 10
N_
2) 12 40
95%
4,950 no/g

13

Hession et al.,

18
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2 2009 2010
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15 43
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N-

Delaney et. al., 2008; Delaney, 2010;
Harper et. al., 2009; Harper et. al, 2010; Karaman et. al., 2009; Karaman et.
al., 201l1a; Karaman et. al., 2011b; van de Mortel et. al., 2010a; van de
Mortel et. al., 2010b

N-
N-
AMPA
N- AMPA
2008
2
2.5 mg/kg ppm
ppm; , 2012
3 3.9 mg/kg
3 2 1,754 g acid equivalent (a.e.
6 620 g a.e./ha
3 675ga.e/ha 6 675ga.e./ha

15

AMPA

AMPA

N-

OECD, 1999; US EPA,

3)

7

)/ha

900 g a.e./ha

10



10

2 N-
nglg
1.24 1480
N- - 0.377 -5.39 1200 -1770 | | 40861 - 4.43
0 -938 1340 - 1640
p <0.0001 v
0.628 32.8
N- - 0.428 -146 | 20.3-61.1 0.0968 - 5.37
0.00000752 -2.50 | 24.4-425
p <0.0001 v
0.0751 0.0825
N- - 0.0481-0.125 | 0.0424-0.182
0.0240 - 0.338
0.0540- 0.105 | 0.0592-0.115
P 0.454
0.843 1.04
N- - 0.389 - 3.05 0491-3.55 | Jocos o7 s
0.437 - 1.63 0.542 -2.01
P 0.0035 1)
0.110 0.546
N- - 0.0531 - 0.212 0.260 - 1.64 0.0140 - 1.74
0.0665 - 0.181 0.331 -0.902
p <0.0001 v
5536>< 1822
F1*4 3 47
2009 3
5 4 / n=20
1) P <0.05

16




17

ng/g
0.705 4560
N- - 0.404 -1.23 3730 - 5340
0.649 - 0.766 4190 - 4950
<0.0001 D
2.04 26.0
N- - 1.45 - 3.27 21.0-35.9
1.87-2.22 23.8-28.3
<0.0001 D
0.152 0.344
N- - 0.122 -0.193 0.247 - 0.445
0.139 - 0.166 0.316 - 0.376
<0.0001 D
14.0 13.0
N- - 10.2-21.9 9.17 - 22.0
12.3-15.9 115 -147
0.406
1.92 7.67
N- - 1.60 - 2.50 5.43-11.8
1.76 - 2.11 7.00 - 8.39
<0.0001 D
5536>< 5676
F1%*5 3 47
n=15
1) P <0.05




ng/g
0.472 4980
N- - 0.338 - 0.867 4770 - 5390
0.222 254
> 0.00794
0.914 37.8
N- - 0.544 -1.39 28.7-45.9
0.312 7.65
> 0.00794
0.491 0.796
N- - 0.392 - 0.612 0.663 - 0.949
0.0828 0.132
> 0.00794
12.5 13.0
N- - 7.96-21.8 9.23-15.8
5.67 3.25
p 0.548
2.93 8.39
N- - 2.40-3.62 6.92-11.1
0.494 1.60
> 0.00794
5536>< 5676
5 F1*4 3 47
2012 40
8
5
10 U
1) P <0.05

15

18




1/3
%

1.14 1.12
1.01-1.37 0.970-1.32 0588 - 1.90
1.02-1.28 0.996 -1.25
0.0446 D
1.62 1.57
1.30-1.98 1.32-1.92 0.741 -3.07
1.42-1.85 1.37-1.79
0.0502
2.00 2.06
1.26-254 1.77-2.50 0.980 - 3.52
1.71-2.33 1.77-2.40
0.152
0.606 0.618
0.505 -0.751 0.523 -0.722 0311 -1.24
0.516 -0.712 0.526 - 0.726
0.592
1.38 1.35
1.09-161 1.17-1.54 0.688 - 2.52
1.25-1.52 1.22-1.49
0.162
5.05 5.01
2.48 - 6.68 4.30 - 6.40 1.99-11.9
4.23 -6.02 4.20 - 5.97
0.783
0.800 0.801
0.644 - 0.966 0.667 - 0.939 0342 -1.72
0.712 - 0.899 0.713 - 0.900
0.945
1.08 1.06
0.869 -1.30 0.922 -1.25 0533 -1.95
0.958 -1.22 0.935-1.19
0.113

19




2/3
%

1.88 1.83
1.52-2.26 1.59-2.19 0.910 - 3.42
1.66-2.12 1.62-2.07
0.0498 1
1.65 1.64
1.25-2.02 1.48-1.97 0.729 -3.16
1.45-1.87 1.45-1.86
0.669
0.464 0.472
0.383 - 0.546 0.402 - 0.546 0.958 - 0.857
0.408 - 0.529 0.415 - 0.538
0.596
1.12 1.10
0.901-1.35 0.927 -1.28 0.545 -2 12
1.01-1.26 0.985-1.23
0.167
1.63 1.59
1.46-1.98 1.38-1.95 0717 -3.36
1.43-1.87 1.39-1.83
0.123
1.12 1.12
0.719-1.34 0.985-1.31 0576 -2.08
1.01 -1.25 1.00 -1.25
0.971
1.11 1.11
0.847-1.29 0.997 -1.26 0619 -1.95
1.02 -1.22 1.01 -1.21
0.687
0.325 0.312
0.242 - 0.429 0.236 - 0.427 0.153 - 0.537
0.256 - 0.382 0.239-0.371
0.212

21

20




5 3/3
O/O
0.635 0.620
- 0.552-0.757 | 0.508-0.737 | 1 anr 4 g
0.573-0.704 | 0.560 - 0.688
P 0.205
1.39 1.36
- 1.04 - 1.66 1.20-1.59 | oo 49
1.23- 1.57 1.20 - 1.54
P 0.159
5 5536>< 1822
F1*4 3 47
2009 3
5 4 / n=20
10 1) P <0.05

21




1/4

mglg
<0.00606 2 <0.00606 2
o <0.00606 2 <0.00606 2 0200
NA NA
NA
1.19 1.04
- 0.840 - 1.53 0.740 - 1.57 0200
1.02 -1.39 0.893 - 1.22
0.0668
0.200 0.204
0.104-0.499 | 0.0920-0512 | 0.00816 -
0.105-0.381 | 0.107 -0.389 3.26
0.860
0.166 0.167
0108-0240 | 0113-0202 | oo\ o
0.125-0.220 | 0.126-0.222
0.754
0.559 0.436
0442-0.720 | 0.318-0580 | ... .o
0.462-0.677 | 0.361-0.528
] <0.0001 1)
0.250 0.195
0.115-0.441 | 0.0513-0463 | (o0 oo
0.124-0.506 | 0.0963 - 0.394
] 0.0954
<0.00606 2 0.00879
<0.006062 | 0.00858-0.00899 | . ...
NA NA
NA
0.0997 0.0970
0.0766-0.121 | 0.0768-0.121 | 0.00369 -
0.0863-0.115 | 0.0840-0.112 0.833
0.479

25

22




2/14

mg/g
0.439 0.326
0.0504 - 1.03 0.0329 - 0.811 0-6.79
0.128 -1.51 0.0949-1.12
0.0376 1
0.0648 0.0482
0.0245-0.189 | 0.0191-0.125 0.00512 - 0.770
0.0381-0.110 | 0.0283-0.0819
0.0241 1
0.0407 0.0426

0.0303 - 0.0640

0.0288 - 0.0762

0.0311 - 0.0534

0.0325 - 0.0559

0.00765 - 0.188

0.513
0.0411 0.0361
0.0284 - 0.0564 | 0.0245 - 0.0599 0.0110 - 0.145
0.0333 - 0.0507 | 0.0292 - 0.0445
0.00461 1
<0.00606 2 <0.00606 2
<0.00606 2 <0.00606 2 0-0.0194
NA NA
NA
0.0291 0.0235

0.0181 - 0.0484

0.0136 - 0.0407

0.0189 - 0.0446

0.0153 - 0.0360

<0.0001 9

0.00573 - 0.120

0.0283

0.0251

0.0188 - 0.0428

0.0150 - 0.0431

0.0204 - 0.0394

0.0181 - 0.0349

0.00575 -0.119

0.0153 D
0.0558 0.0506
0.0346-0432 | 0.0341-0.0719

0.0466 - 0.0669

0.0422 - 0.0606

0.417

0.0103 - 0.254

25

23




3/4

mglg
0.0112 0.0115
2)- 2)-
<0.00606 2-0.0216 | <0.006062-00224 | o o,
0.00811 -0.0156 | 0.00830 - 0.0159
p 0.764
<0.00606 2) <0.00606 2)
. 2 . 2
<0.00606 <0.00606 000891 - 0,657
NA NA
p NA
0.101 0.0887
0.0592 - 0.166 0.0450-0150 | (oo oo
0.0690 - 0.146 0.0609 - 0.129
P <0.0001 9
0.0873 0.0618
0.0443 - 0.253 0.0401-00935 | oo oo
0.0634 - 0.120 0.0449 - 0.0850
p ] 0.00227 9
0.0934 0.0787
0.0398 - 0.142 0.0386 - 0.109 0.0186.0.520
0.0811 - 0.107 0.0684 - 0.0906
p ] 0.0149 D
<0.00606 2) <0.00606 2)
<0.00606 2) <0.00606 2)
NC
NA NA
p NA
0.0658 0.0662
0.0550-00812 | 00513-00827 | o oo oo
0.0579-0.0747 | 0.0583-0.0753
p 0.576
0.0536 0.0530
0.0354 - 0.0968 00293-0110 | oo oo
0.0350 - 0.0823 0.0345 - 0.0813
p 0.607
25

24




10

4/4

mg/g

0.0371

0.0344

0.0245 - 0.0778

0.0242 - 0.0527

0.0301 - 0.0457

0.0279 - 0.0425

0.00994 - 0.176

NA
NC
1)
2)

P 0.0488 1
0.0597 0.0545
0.0408 - 0.0899 | 0.0340 - 0.0926 0.0185 - 0.396
0.0417 - 0.0854 | 0.0381 - 0.0780
P 0.00738 1
5536><1822
3 47
2009 3
5 n=20

25




%

1.63 1.61
1.55-1.73 1.52-1.74
0.0756 0.0912

0.690
2.12 1.66
1.93-2.39 1.51-1.90
0.176 0.151
0.00794 1
2.71 3.01
2.57-2.85 2.85-3.35
0.119 0.197
0.0159 1)
0.428 0.382
0.384 -0.478 0.367 - 0.410
0.0420 0.0195
0.0635
1.38 1.39
1.31-1.48 1.32-1.50
0.0650 0.0699
0.889
5.65 5.90
5.14-6.21 5.23-6.72
0.474 0.579
0.548
0.759 0.670
0.697 - 0.838 0.634 -0.744
0.0519 0.0447
0.0317 D
1.19 1.17
1.16-1.24 1.11-1.27
0.0313 0.0618
0.421

28




2/3

%

2.20 2.15
2.11-2.30 2.03-2.35
0.0744 0.124

0.548
1.98 1.92
191-2.04 1.82-2.13
0.0534 0.124
0.222
0.584 0.500
0.527 - 0.657 0.466 - 0.533
0.0514 0.0303
0.0317 D
1.50 1.45
1.40-1.63 1.37-1.58
0.0915 0.0838
0.516
1.54 1.18
1.44-1.65 1.07-1.29
0.101 0.0966
0.00794 1
1.44 1.29
1.36-1.55 1.21-141
0.0727 0.0764
0.0317 D
1.28 1.24
1.20-1.36 1.18-1.34
0.0596 0.0623
0.286
0.480 0.385
0.424 - 0.565 0.339-0.464
0.0663 0.0479
0.0476 D

28

27




10

%

2012

1)

P <0.05

28

0.664 0.561
] 0.576-0.706 | 0.527 -0.631
0.0507 0.0403
P 0.0159 1)
1.54 1.52
] 1.49-1.61 1.45-1.65
0.0444 0.0800
p 0.421
5536>< 5676
F1*4 3 47

40




1/4

8
mglg
0.0730 0.0945
0.0606 - 0.0896 | 0.0660 - 0.107
“ 0.0106 0.0168
0.0952
3.02 3.03
0.871-5.08 2.00-4.15
v 2.02 0.943
1.00
1.68 1.77
1.43-1.93 1.50-2.06
0.178 0.259
0.730
125 4.83
10.6-14.3 3.81-581
1.80 0.774
0.00794 D
3.91 4.56
3.32-4.39 3.50 - 5.62
0.445 0.768
0.151
0.287 0.315
0.227 -0.331 0.275 - 0.360
0.0446 0.0380
0.310
0.0202 0.0269
<0.00596 2-0.0359 | 0.0181 - 0.0350
0.0117 0.00640
0.421
0.433 0.528
0.395 - 0.467 0.502 - 0.569
0.0294 0.0261
0.00794 D

32

29



mg/g
1.16 1.06
0.964 -1.35 0.635-1.99
0.150 0.539
0.222
43.4 37.9
39.2-47.1 30.5-43.7
2.96 5.74
0.0952
0.251 0.284
0.199 - 0.308 0.256 - 0.311
0.0388 0.0202
0.0794
2.96 1.28
2.64-3.20 0.919 -1.58
0.270 0.255
0.00794 1
<0.00586 2 <0.00586 2
<0.00586 2 <0.00586 2
NA NA
NA
0.906 0.634
0.732 -1.29 0.529 - 0.809
0.221 0.109
0.0317 D
0.817 0.505
0.653-1.19 0.360 - 0.686
0.218 0.118
0.0317 D
0.368 0.267
0.299 - 0.427 0.225 -0.349
0.0583 0.0505
0.0317 D

32

30

214



mg/g

0.307 0.305
0.282 - 0.327 0.263 - 0.339
0.0224 0.0361

0.952
0.219 0.0831
0.164 - 0.254 0.0743 - 0.0976
0.0344 0.00943
0.00794 1
0.760 0.424
0.653 - 0.954 0.356 - 0.487
0.122 0.0508
0.00794 1
3.68 0.769
2.03-4.99 0.366 - 1.95
1.29 0.665
0.00794 1
7.79 5.07
7.20 - 8.38 4.09 - 6.06
0.513 0.798
0.00794 1
<0.00596 2 <0.00596 2
<0.00596 2 <0.00596 2
NA NA
NA
1.60 1.06
1.37-1.86 0.934-1.28
0.175 0.139
0.00794 1
0.433 0.226
0.379 - 0.584 0.183 - 0.290
0.0856 0.0444
0.00794 1

32

31




10

15

mg/g
0.661 0.424
] 0.568 -0.815 | 0.302-0.523
0.0930 0.0903
= 0.00794 V
1.05 0.881
] 0.905 - 1.24 0.762 - 1.08
0.127 0.120
= 0.0556
5536>< 5676
F1*4 3 47
2012 40
8
5
U
NA
1) P <0.05
2)

32

4/4



1/3
%

0.545 0.626
0.517 - 0.603 0.552 - 0.676
0.0385 0.0454
0.0317 D
0.416 0.466
0.395 - 0.440 0.394 - 0.505
0.0220 0.0425
0.151
1.02 1.50
0.915-1.20 1.36-1.59
0.111 0.0858
0.00794 1
0.256 0.236
0.243-0.272 0.214 - 0.255
0.0124 0.0171
0.111
0.511 0.604
0.482 - 0.548 0.528 - 0.647
0.0323 0.0463
0.0317 D
2.25 2.00
1.90-2.67 1.87-2.15
0.303 0.118
0.198
0.298 0.316
0.283 -0.311 0.282 -0.334
0.0121 0.0204
0.135
0.503 0.551
0.477 - 0.547 0.499 - 0.573
0.0282 0.0311
0.0952

35




2/3
%

0.773 0.897
0.732 - 0.846 0.793 - 0.940
0.0484 0.0608

0.0317 D
0.767 0.935
0.710 - 0.894 0.796 - 0.988
0.0810 0.0789
0.0317 D
0.290 0.269
0.274 - 0.313 0.240 - 0.289
0.0183 0.0188
0.286
0.463 0.536
0.441 -0.491 0.462 - 0.571
0.0231 0.0440
0.0317 D
0.524 0.475
0.466 - 0.603 0.434 - 0.503
0.0499 0.0264
0.0952
0.610 0.644
0.554 -0.674 0.569 - 0.681
0.0460 0.0435
0.310
0.492 0.565
0.466 - 0.539 0.507 - 0.589
0.0302 0.0340
0.0159 1
0.160 0.154
0.154 - 0.166 0.148 - 0.157
0.00483 0.00344
0.0714

35

34




9 3/3
%
0.344 0.345
] 0.339-0.349 | 0.310-0.367
0.00397 0.0212
p 0.246
0.614 0.691
] 0.578-0.678 | 0.619 -0.722
0.0409 0.0420
p 0.0317 1)
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DNA PHP28181A DNA
PHP28181A Escherichia coli pUC19
PHP28181 Hind 111(1) Not 1(2,113)
2 46
DNA PHP28181A 2,112 bp

)

1 10

DNA PHP28181A
PHP28181
bla(ApR) (Sutcliffe, 1978; Yanisch-Perron, et al., 1985)

DNA PHP28181A 2 46
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colE1 ori
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4,770 bp

gat4621

bla (ApR) *
h pinll Terminator

Not I (2113)
UBQ10 Promoter pinll Terminator
gat4621
PHP28181A
2,112 bp
5

2 PHP28181 DNA PHP28181A

PHP28181
10 PHP28181 Hind 111 Not |

DNA PHP28181A
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5
T1F2 T3F3
gat4621 3
17 48
3 1 gat4621
10
17 gat4621
31
X2
T1F2 75 56.25 18.75 54 21 0.360
T3F3 99 74.25 24.75 72 27 0.273
T1F2 T3F3 14 T1F2
15 10 T3F3 2.7 kg a.e./ha
4 7
2 5% 3.84
20
T2 T3 T3F2 T3F3 F1*2
25
4

48



10

15

20

25

30

35

()
GAT4621
ELISA 5
T2 T3
18 49
18
3)
T2 " 77.9 + Oé4
(7 — 8) 1.0+0
T3 2 8804
8 =9
i —
1) n=8 2)n=64 3)1822 n=8
3 4 2.7 kg a.e./ha
4 14
11 T3 19

49

T2



10

15

20

25

30

35

40

(

T3
GAT4621
50

)

ELISA

T3F1 ELISA
19
19 GAT4621
ng/mg
3)
9.1
1)
T3 (7.0 — 11) 2
8.8+0.91
2
T3FL (7.4 — 10)
i —
1)n=2 T3 10 24 5
2
2) n=7 T3 7
1822 3 47
7 T3F1
16 24
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3) 1822 4474 4082><3932 5536>< 3932 n=4
4) 0.29 ng/mg
PCR 6
51
4 51 6 24
Table 4
FatA
6 23 Table 2
84 bp
151 bp
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(%) Y 84.8 77.8 0.04662*
4 27 4 28
6 4 6 4
8 9 8 9
(cm) 2 200.4 168.8 - 232.0 | 212.8 181.1-2445 | 0.1962
2) 9.7 9.0-104 8.8 8.0-95 0.03395 *
(9) 2 644.0 324.0-964.0 | 506.9 184.8 - 829.1 | 0.01256 *
2 | |
2) 105.9 95.7-1144 | 1005 89.0-109.8 |0.2774
(cm) 3 7.49 7.25-7.72 6.87 6.64-7.11 | 0.006905*
4)
4
1) 270
2) n=36 n=35
3) n=18
4) n=3
* P<0.05)
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S 14
P<0.05 21 54
10 21
n=23 n=22 P
14 6.3 55-7.1 6.4 56-7.2 0.5696
27 6.1 53-6.9 6.2 53-7.0 0.8566
11 11 14 14 12 9
27 12 22
1= 2 1 20% 3=21 40% 4=41 60% 5=61 80% 6=81 99%
7=100%
15
27
20 7 15 16
P<0.05
22 54
22
=]
(%) v 80.0 73.0 0.06754
(%) ? 94.4 94.4 1.000
(%) ? 0.0 0.0 1.000
(cm) 3 24.02 | 21.93-26.11 24.72 22.64 - 26.80 | 0.5707
4099 2971 - 5228 3914 2787 - 5042 0.7730
(mg) ¥
25 7 22 4
1) 270
2) n=90
n=22 n=24

3)
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3.4 27-43
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3.1-4.9
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P<0.05 )
(%) v 65.6 58.9-71.7 46.9 39.9-54.0 <0.0001 *
2 1347 775.6 - 1918 951.6 377.1-1526 0.0002109 *
3) 30.7 29.7-31.6 304 294-314 0.5390
50 (mg) 4 172.1 165.1-179.1 | 177.7 170.8 - 184.7 0.2053
1) n=36 n=35
2) n=36 n=35
3) n=18
4) n=9
P
<0.05 26 56
26
kg/ha
1) 1)
2)
1830 1860
- 575 - 2960 404 - 3190
1090 - 2560 1130 - 2600 118 - 6630
P 0.620
1) 2010 7 2 1
3 1 4 n=28
F1*s 3 47
5536>< 1822
2) 2008 2009
2008 5
3 n=15
3 46A65 45H72 45H73
2009 5 3
4 n=20 4 46H02 46A65
44A89 45H73
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P<0.05 27 57 7 7 12
27
P
(%) 3.05 1.64 - 5.60 459 2.49-8.31 | 0.3519
n=36 n=35
P<0.05 28 57
7 13
28
P
(%) 86.7 89.7 0.312
300
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0.869 %
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1,269

0.7 21 % Staniland et al., 2000; Anderson and de

Vicente, 2010

29
m 0% * % P
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0.072 0.000 - 0.198
1.0 0.096 0.000 - 0.221 0.7312
50 0.046 0.000 - 0.106 0.9828
0.009 0.000 - 0.068
2010 2011
T5
3
0.5 1.0 50m
16 8 19
144,000
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