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CNP

CNP

Slow-stirring

(D) 20g

(2) 10,000 rpm 5

106:16:1

1.0 M KClI

CNP

CNP

20 ml

100 rpm 60



10 g (pH7.0) 50 ml 30 100 rpm

3000G 10 Shimazu
P2Os

P2Os
(1) 10g 200ml 165rpm 30
(2 20ml 10000 rpm 5

P2Os

P2Os
(1) 10g 20ml 100rpm 15
(2) 10000 rpm 5 1M
(1) 10g 20m 1M 100 rpm 15
(2) 10000 rpm 5 1M
Shimazu
100%
60%
60 pg-N/g-soil

25 4

20g 10MKCl 20 ml 100 rpm 60



10,000 rpm 5

x3 3 x1 1

100

2.5x10° cells/g

)
[N

2)

100

CNP 100 : 0.1~18 : 0.01~8

CNP
CNP
7.3
4
30
12h,23 /12h,12 / 60~70%
CNP
CNP
( ) 2.5x10° cells/g
1~20
100 1~20
CNP
100
0.01 0.1
30
CNP 100 : [0.1~18] :[0.01~17]

1x10° cells/g



100:13:11

CNP

CNP
C N P (%108 cellgg)
100 13 0 -
100 0.1 25 25
100 0.08 20 5
100 13 11 5.2
100 0.02 15 8
100 0.3 7 10
100 0.1 1.9 11
100 0.04 14 13
100 0.3 1.3 14
100 0.03 17 16
100 13 8 17
100 0.04 16 21
100 0.2 1.7 24
10’ cells/g)
——100:0.05:0.01 —=—100:0.1:0.01 —a— 100:0.4:0.06 ——100:1.0.2
20 r —— 100:2.0.3 ——100:18:2 —a— 100:40:6
15
g
5
Q10
H
8
© 05
0.0 L
0 10 20 30
Time (day)
1. CNP
73

CNP



2 37
(mg/g 0.00098 0.041
(mg/g 0 0
(mglg 0.0013 0.45
(mg/g 0.99 38
(mglg 2.92 14.7
(mg-P,0s/g) 0 35
(mg-P,0s/g 0 5.7
(mg-P;0s/g 0 12.5
(mg-K/g 0.116 27
(mg-K/g 0.079 8.6
(mg-K/g 4.39 355
(mg/g 21.8 114
( 19) 5.2
CNPK 100:13:0:20 100:13:11:31
NPK 1:0:100 1:8:50

10



mg/g-sample 0.822 18.1 19
mg/g-sample 0.00 0.00 0.00
mg/g-sample 1.06 199 200 200
mg/g-sample 826 1680 826
mg/g-sample 2448 6507 8955
(mg-P,0s/g-sample) 1547 1547 200
P (mg-P,0s/g-sampl e) 2519 2519
(mg-P,0s/g-sample) 5525 5525
mg-K/g-sample 96.97 11934 12031 200
mg-K/g-sample 65.84 3801 3867
mg-K/g-sample 3675 15691 19366
TC mg/g-sample 18288 50388 68676
CNPK 100:0.3:18:18
1
10
12
25 40
10cm 5cm
2,3

11
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100:10:1

( 2x10° celllg )

100:10:1
0.1 1 20

CNP

2x10° cell/g 1x10° cell/g

13



g
cellgg-sail cellgg-sample
DNA
DNA
CNP
( )
10
10cm

14

DNA
DNA

DNA

5cm

DNA



1. Matsumiya Y., Sumiyoshi S., Matsukura T. and Kubo M.: Applied Microbiology and
Biotechnology, 77, 37-43 (2007)

2.

3. Aoshima H, Kimura A, Shibutani A, Okada C, Matsumiya Y, Kubo M.: Applied Microbiology
and Biotechnology, 71, 875-880 (2006)
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015
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pg/mi

DSP
30000 3900 553
2200 2.29
0 0.107 0
28.1 1620 0
30 490 6
2800 8210 2930
12800 164000
012 015
DSP
g9
012 DSP 28 4.8 9.3
012 21 4.0 10.8
R % 38 127
015 DSP 10 2.8 6.3
015 8 3.3 8.5
B T S 55 58

DSP 31 6.9 8.2

16 7.0 8.3

19 59 11.3

14 7

10 A

m012% DSP
m012F% BER
= 012F HAEMT
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TR T T

RFEZ K10 FHEE 2 FHEES

012



12 7
10 4
87 8015% DSP
6 1 B015% BER
4 4 n015%: MEHSH
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015
12
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81 u 733} DSP
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2 -
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[TFE% 10 FHE=S ¢ EHEEY
012 015
DSP
012 11 5.0 85
012 DSP 37 4.4 8.9
012 14 3.7 10.6
N 02 S 44 10
015 DSP 13 3.6 6.6
015 6 4.4 6.3
____________ oS S A
DSP 28 7.3 79
17 6.6 9.8
21 58 10.3




14 7
12+
10 -
g
6 ] m Y fEHX10
4 BEHEE g
2 m R %
0
75 DSP =23 #E
012% 012 012%: 012%
012
14 -
12
10 -
s 4 = 015% DSP
6 m015% BE
41 m015% ME
9 |
0
IR, HYEE g EREEEY
015
14 <~
12 1
10 1
8 - m 73403 DSP
6 mVEER
4 - =N R
2 -
0
IVFEE Y10 EHEE g EHEE%
012 015
DSP
012

015




015
DSP

DSP

LED

3-1.

3-2.
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100cc/6

500
1,000

1,000
500cc/

10,000
1,000

2,500
1,000

1,000




mm

8 2 11 |2 15 |2 18 |2 22 (2 25 1 4 8

20 20 20 19 19 19 19 20 19

19 19 20 20 19 20 20 18 19

17 19 19 19 19 19 19 19 18

Control 20 20 21 21 21 20 20 19 19
102 106 106 104 103 102 104 104 102

100 105 106 104 102 106 102 100 102

97 101 102 100 101 101 100 105 106

Control 105 107 107 107 107 106 103 104 106
139 142 124 96 97 72 109 101 111

126 126 128 106 114 102 102 112 121

132 131 137 125 130 132 122 125 118

Control 142 145 141 121 87 123 118 117 112




mm /

2 8 2 11 2 15 |2 18 |2 22 |2 25 3 1 3 4 3 8

13 16 17 17 19 19 19 19 19

12 13 15 15 16 16 17 17 17

13 15 14 15 17 17 18 19 18

Control 13 14 15 16 17 18 19 20 20
63 70 71 72 73 72 74 73 73

65 72 74 73 72 73 73 72 72

63 65 67 67 68 67 68 68 68

Control 71 72 73 74 74 71 72 72 72
57 60 60 61 60 61 61

57 60 60 60 61 61 60

57 61 61 60 60 61 61

Control 57 81 61 60 60 61 61

/
/ Control

Control



gr/

2 18 2 23 25 3 1 3 4 3 8
42 46 48 43 66 42
- A9 - A15 A2l A22
29 29 29 33 48 17
- - - AG A22 A10
26 28 23 27 65 13
- - - A9 A 33 -

Control 22 27 24 32 45 40
- A3 - Al12 Al4 A20
ar/
224 133 422 214 234 141 17.2 132
222 103 29.6 20.0 172 134
162 76 227 181 152 132
161 48 14.7 126
*14.8
269 26.2 215 170 212 157
26.7 25.0 18.7 156
Control 26.6 22.8 17.8 149
293 120 *26.4 *17.6
*16.4
Control Control
243 20.6 25.8 20.0
88 96 142 120 135 141 115 160
140 1338 140 110 164 125
102 98 125 118 105 120
128 80 120 115
*10.6
135 120 120 120
Control 137 140 120 120
130 11.2 16.0 130 135 145
*11.9 *13.9 *14.5
Control Control
145 120 120 145
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555nm

LED
LED
LED
LED
LED
LED
1 Part No. 10196 627nm
(530nm) LED(470nm) Philips Lumileds, LUXEON Rebel
LED R GB LED
20cm PPDF 200 g mol m2st
1
PPF 200 p mol m2 s BG GR
RB 12 RGB

B40G60 B:40% G:60%

200y mol m2 st
Green LED



BG GB RB

G20R80 R20B80
B40G60 | G40R60 R40B60
B60G40 | G60R40 R60B40

B80G20 R80B20
B100 R100
PPFD 200 150 100 p mol m2 st
20
100 150 200 g mol m2 st
12
PPF100 gy mol m2 s R100 R80B20 R100
G20R80 B G
G20R80
R60B40 G40R60 R
B100 R80B20
25 R GR RB
R R
R G80R20 R20B80 G60R40 R40B60 G40R60
R60B40 R 80
G B
PPF150 y mol m2 s R R100
R B R R60B40 R80B20
PPF B G
B100 G100 PPF100 R RG
RB R
R20B80 G80R20 R40B60 G60R40 R60B40 G40R60 R80B20) G20R80
B PPF100
PPF
PPF200 R G G
G20R80 G40R60 G60R40
R100 R60B40 R80B20
R B R
PPF150 G B

G RGB



PPF P 0.01

R B R100 R80B20 R60B40

RGB
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2003 AFSSA



10

2003
Isorganic food better for you?
Food Standard Agency
10

10



128

2003

11

ACSH

ACSH American Council on Science and Health 1978
2009

The Organic Food Nutrition Wars

By Joseph D. Rosen

1924



Katrin Woese 1997 ° Virginia Worthington 2001 ® Diane Bourn & John Prescott 2002

Faidon Magkos(2003 ® Woese 150
C
Worthington 41
Bourn  Prescott 49

Magkos

the Science of Food and Agriculture

The Soil Association
Soil Association

Journal of

ams to

3100 1/3
Soil Association 1946 30
Association
Soil Association Peter Melchett
M elchett
2007 10 30 Melchett
4 2500 EU
improve quality, ensure safety and reduce cost along the organic and low input food supply chains through
research, dissemination and training activities. Carlo Leifert
40% 90%

Tesco Centre for Organic Agriculture
37
Leifert

BBC

Soil Association
FSA Andrew Wadge

87

2008

EU



FSA

2007 10 30 Soil Association
Soil Association FSA

5
1. 2001 400 C
2. QLIF Quality Low Input Food 3
3.
C
4.
®-3
5. Leifert QLIF

2007 10 30 Soil Association

1. 2001
John Krebs  FSA 2000
Soil Association
Farming, Food Quality, and Human Health: areview of the Evidence.
Shane Heaton
Soil Association 400 C
400 9
70
29 16 29 5
2 16
14
C 13 7
2. QLIF
QLIF 2004 2005
2005 30%
3 2
3.

Organic



35

4. »3
2003 2006 ®3
a (ALA) ®3
EPA) DHA)
ALA 3 EPA
DHA EPA DHA ALA

ALA 60
80g EPA DHA
200L 110L

5QLIF 4 UK
Leifert 2

Soil Association 5
Soil Association 5

2001

QLIF Soil Association
Leifert

FSA
Soil Association FSA 2000 7 29

Alan Dangour Leifert

Dangour



New England Journal of Medicine

Proceedings of the National Academy of Sciences

The American
Journal of Clinical Nutrition

Medical Hypotheses

0.5% 5%
L- DKA
100ml 15
40ml 0.49
5
aml 2%2,4- 9N Iml
37 6
520nm
L-
aml 2%2,4- 9N 1ml 37



520nm
DKA DHA

1%
4ml 2%2,4- 9N Iml
37 6

520nm
DKA DHA ASA

Folin-Denis 10

1: Evaluation des risques et bénéfices nutritionnels et sanitaires des aliments issus de I'agriculture
biologique, ASFFA, France (2003)

2. AFSSA : (2003)

3. Isorganic food better for you?, Food Standard Agency (2003)

4. Joseph D. R.: The organic food nutrition war, American Council on Science and Health (2009)

5. Katrin Woese: Journal of the Science of Food and Agriculture, 74, 281-293 (1997)

6. Virginia Worthington: Journal of Alternative and Complementary Medicine, 7, 161-173 (2001)

7. Diane Bourn and John Prescott: Critical Reviews in Food Science and Nutrition 42, 1-34 (2002)

8. Faidon Magkos: International Journal of Food Sciences and Nutrition, 34, 357-371 (2003)

9. Roe J. H., Mills M. B., Oesterling M. J. and Damron C. M.: Journal of Biological Chemistry, 174, 201-
209 (1948)

10. Maeda T., Kakuta H., Sonoda T., Motoki S., Ueno R., Suzuki T. and Oosawa K.: Hortscience, 40.
1221-1224 (2005)
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7-1.
7-1-1.

21 (6-7-4-2.4) 300kg
(1-13-10)50kg

(S,Zn,Mo,Mn,CuB )



(0-12-10)40kg

(7-4-2)30760kg
40kg
(7-4-2)30760kg
G-3(2-8-8)5kg 7710

Skg 7710

G-1(6-6-6)5kg 7710
5kg 51.8%

100

100

4.3%






7-1-2.
A TS TS Triangle Panel
Spray Culture

CO2 TS

30 35

7-2.

7-2-1.
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7-2- .

LED
LED

30-60 Im
( 1-2wW)

15-20%

15-20%

470nm  575nm

4,600-15,000K

72
2 -6
80-90%
100
n<l

800 Im
(60W)

8-14%

8-14%

400nm
700nm

2,400-3,000K

100

1,000

+

90%
0.15-0.25

n=6

3,100 Im
(40wW)

25%
25%

2
400nm
550nm 570nm

4,200-6,500K

61-74

12,000

+

75%
1-2

n<1

HID
(High Internsity

Discharge Lamp)

40,000 Im
(400W)

20-40%

20-40%

3,800-6,000K

65-70

12,000

+

80%

n>1
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5-6.

5-6-1.



ppm

5-6-2.




10a

13

10a
13000

JA

500

300



5-6-2.

80¢
20cm

1.8m

65¢
20cm
10cm



A&B

B50mx 20m
Aé&B
EC:2.0






