21

[

]

70

2100

110



2.2

[2]

21
99.6

[3]

[4]

CO2

CO2

99.7



[5] 74

0.18+ 0.06%, 3.50+ 1.08 MgC/ha,

sequestration rate 0.45+ 0.21 MgC/ha/

0.29 MgC/ha/
1.98+ 1.50 MgC/ha
0.07+ 0.08 MgC/ha/
0.13+ 0.09 %, 2.16+ 1.65 MgC/ha
0.37 MgC/ha/
[5]
[6]
Leifeld [6]

Gattinger [5]
Gattinger

[7]
Leifeld Fuhrer[7]
68
2.2%/

68 34
37

1.20 MgC/ha/

0.27+

50



2.3

2.4

37
[9]

Gattinger

[5]

[8]



2.5
[10]
25%
34%
0.75+ 0.17
[23] 362
20 177

[10]

[11]

316
5%
13%

[9] 13
0.17 1.81

80
21%



86 105 94
[3]
120kg 2
+ x 100
JAS 22 JAS
2.6
CO2
CHs N O 20%
1990 CHs N O
13% 19%
[22] CHs N O
[17]
[17]
O
— — FDF —
FDFM
100 kgN/ha
CHa FDF FDFM
mg/m2/ha/ CHa4
20 23 35
FDF FDFM 10.85 13.66 p g/m2/ha
CHs N20

JAS
10a

25
[3]
15
12 2

15%

55%

CHs N

444 214 1.75

N O



2.2

[2]

[2]

[18]

[2]

[2]

1.0t/10a 16.8 27.4 tC

193 203 tC
CO2

IPPC [ 19 ]

3.5

15

10



CO2 CO2 200ppm 3 36

[20] [20] CO2
CO2
70 [21] 70
0.02
1993 2005 613 g/m?2 70
16 g/m2/10
1
2
1 2
20 a=(20 T), a=0
16%
2



[4]

44

80%

[14]
1100

341 4.76x 10°%/
65.1x 109 $/

[13]

1997

[12]

89
526
25%
86
[13]
10 0.875 1.23x 10° %/
11,731
76.1x 10° $/
16 17
16 54x 1012 $/
33x 1012 $/

GNP  18x 1012 %/



[1] P.Gerland, et al.(2014), World population stabilization unlikely this century, Science
346(#6206) ,234-237.
[2] (2008 3 ),

[3] NPO MOA 23 3

61p.

[4] B.J.Cardinale et al.(2012), Biodiversity loss and its impact on humanity, Nature 486
(June 7), 59-67.

[5] A.Gattinger et al.(2012), Enhanced top soil carbon stocks under organic farming,
Proc.Nat.Acad.Sci. 109(44), 18226-18231.

[6] J.Leifeld et al.(2013), Organic farming gives no climate change benefit through soil
carbon sequestration, Proc.Nat.Acad.Sci. 110(11), E984.

[7] J.Leifeld and J.Fuhrer (2010), Organic farming and soil carbon sequestration: what
do we really know about the benefits? , Ambio 39(8), 585-599.

[8] S.Deike, B.Pallutt, and O.Christen (2008), Investigation on the energy efficiency of
organic and integrated farming with specific emphasis on pesticide use intensity,
European J. Agronomy 28, 461-470.

[9] H.L.Tuomisto, I.D.Hodge, P.Riordan, and D.W.Macdonald (2012), Does organic
farming reduce environmental impacts? — a meta-analysis of European research,
J.Envir.Manage. 112, 309-320.

[10] V.Seufert, N.Ramankutty, and J.A.Foley (2012), Comparing the yields of organic
and conventional agriculture, Nature 485(may 10), 229-232.

[11] J.Ekroos, M.Piha, and J.Tiainen (2008), Role of organic and conventional field
boundaries on boreal bumblebees and butterflies, Agriculture, Ecosystems &
environment 124, 155-159,

[12] J.M.R.Benaya, A.C.Newton, A.Diaz, and J.M.Bullock (2009), Enhancement of
biodiversity and ecosystem services by ecological restoration: a meta-analysis, Science
325(Aug.28), 1121-1124.

[13] E.Marris (2009), Putting a price on nature, Nature 462 (Nov.19), 270-271.

[14] D.P.MaCathy et al.(2012), Financial cost of meeting global biodiversity
conservation targets: current spending and unmet needs, Science 338 (Nov.16),
946-949.

[15] R.Costanza et al.(1997), The value of the world’s ecosystem services and natural
capital, Nature 387 (May 15), 253-260.

10



[16] T.de Ponti, B.Rijk and M.K.van Ittersum (2012), The crop yield gap between
organic and conventional agriculture, Agricultural Systems 108, 1-9.

[17] Y.Qin, S.Liu, Y.Guo, Q.Liu and J.Zou (2010), Methane and nitrous oxide emission
from organic and conventional rice cropping system in Southeast China, Biol.Fertil
Soils 46, 825-834.

[18] , |
http://lib.ruralnet.or.jp/nisio/?p=2679

[19] J.R.Porter et al. (2014), Food security and food production systems. In: Climate
Change 2014: Impacts, Adaptation, and Vulnerability. Part A; Global and Sectorial
Aspects (Cambridge Univ. Press), pp.485-533.

[20] T.Hasegawa et al. (2013), Rice cultivated response to elevated CO: at two free-air
CO:2 enrichment (FACE) sites in Japan, Functional Plant Biology 40,148-159.

[21] (2008), , Jap.J.Crop Sci.
77(4), 489-497.

[22] United State Environmental Protection Agency (2006), Global anthropogenic
non-CO:2 greenhouse gas emission:1990-2020 (Washington), p.269.

[23] T.de Pnti, B.Rijk, and M.K.van Ittersum (2012), The crop yield gap between organic

and conventional agriculture, Agricultural Systems 108, 1-9.

11



1 MEKIRIRCREIFORE&E M

12

R
DFEse
T
RIEBAD
SIAVLS
&
KEBDS B | | mecws
OGHG [ T {LEms) [ GHGOHEE
BCOZMR I BB [TIF| B :
BROL<| | B
(o> BAT| HMGHG
S e :
PIE syt | | HEDAD T
NEE RERE 257
% v v v
e —00s | | wmeEn
MBI || EWBEN 0% | | B e
DIiE CLBEE CO,IRAR DET HEDKIR 152




