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제 장 국내외 기술개발 현황2

1

(Agriculture Environmental Management and Information System

(AEMIS) , ,

(Harrison et al., 2005).

, , (Stonehouse et

al., 2002). , , ,

. (Power, 1997).

(expert system models)

. , (Hilborn and

Brown, 1995). (excel spreadsheet)

, .

. DSS (a)

(b) , , (c) (WAN)

.

(interactive computer programs)

.

.

,

.

A Windows-based (Management Planner (MMP) Purdue

. package DB

. , , ,

, . MMP ,

(1-10 ) , .

,

, .



- 21 -

. .

.

(Spreadsheet) (user interactive

software packages) . DB

. MANMOD, a simple

, .

Compost Wizard©

(Governo et al., 2002). Microsoft Excel

.

.



- 22 -

1.

/ /

MANURE, Purdue
University

Spreadsheet Livestock Agronomic Nutrient

WISPer, University
of Wisconsin

Procedural/interac
tive software

Swine and
dairy

Agronomic,
environmental

Nutrient

DAFOSYM, Michigan
State University

Simulation Dairy
Economy,
environmental

Whole farm

MCLONE4, University
of Guelph

Expert
system/interactive
software

Swine,
dairy and
poultry

Cost, labor,
agronomy,
environment

Whole farm rating

MAGMA, France
Dynamic
simulation

Swine,
poultry

Environmental
Manure treatment
and application

MANMOD, UK Spread sheet Dairy Agronomy
Nutrient loss from
practices

MMP, Purdue
University

Interactive
software

Swine and
dairy

Agronomy,
environmental Nutrient

NMP for Minnesota,
University of
Minnesota

Interactive
software

Livestock Agronomy Nutrient

EWEES, UK &
Ireland

Expert system,
data
base/software

Livestock Agronomy,
environment Nutrient

MNAN (OMAFRA),
Ontario, Canada Interactive

software
Livestock
and poultry

Agronomy,
economy,
environment

Nutrient

VMNM, University of
Vermont Spreadsheet Swine and

dairy
Agronomy Nutrient

AEMIS, Utah State
University

Online navigation
system/informatio
n technology

Livestock
and poultry Environment Information system

MARC, Saskatchewan
and Manitoba
Agriculture Expert system,

database
Livestock

Agronomy,
economy,
environment

Nutrient

Co-Composter,
Cornell Waste
Management
Institute

Spreadsheet Dairy Agronomy,
cost Nutrient

Compost-Wizard,
University of Georgia Expert system Livestock Agronomy,

cost Nutrient



- 23 -

2

.

․ ․

.

McIntire (1992)

.

Risse Gilley(2001) ,

,

.

.

Behera (2012) (integrated farming system, IFS) , , ,

, Powell(1996)

.

Yu(2002)

. ,

. Kim

Shin(2005) .

Dongkook University(2006) -

. - -

, .

(TDN) ,

, .

Yoon Park(2009) ,․

. ,

, ․

.․

‘ ’ .

․

.

.

,

, .

. ‘



- 24 -

’ -

, .

.

Choi(2011) , 16

3,898

15 .

.

.

. ,

.

KEI(2007) on-line

off-line . Sarah(2006)

on-line ,

on-line (recycle match)

.

Lichtenberg (2002)

.

.

list

. ,

.

( compost share program)

.

.

.

.

1996 (Natural Resources Conservation Service, NRCS)

.



- 25 -

Buman 69 51

, 17

.

.

2. , Websites

Manure Share

Washington State
Manure Share

http://www.kingcd.org

Snohomish
Conservation District's
(SCD) Manure Share
Program

http://www.nwnews.com/editions/20011112/local6.html

Clallam SWCD Manure
Share http://clallam.scc.wa.gov/spring02.pdf

Manure Exchange

Washington Manure
Exchange

http://gardening.wsu.edu/stewardship/compost/manu
re/manure.htm

The Bedfordshire
Waste Exchange http://www.bedfordshire-waste-exchange.co.uk/
CA Exchange http://www.bayequest.com/addit-manure.htm

Calif Materials
Exchange - manure http://www.ciwmb.ca.gov/CalMax/

Pierce Co. Manure
Exchange http://www.piercecountycd.org/news.htm

Manure bartering

Manure Bartering -
CTIC

http://www.ctic.purdue.edu/core4/nutrient/manurem
gmt/Paper7.html

Manure bartering

http://www.epa.gov/owow/info/NewsNotes/issue46/
nnf46.htm

http://www.epa.gov/owow/info/NewsNotes/issue46/
nnf46.htm

Manure brokering Manure brokering http://www.mda.state.md.us/nutrient/nmregs05.pdf

Land swapping and
manure exchange
agreements.

Peter Pickford,
lawyer, and Jim
Bloxsidge, farmer. http://www.agpub.on.ca/iss/99/jan/fpab4.htm

Manure and
Landbase Handle

Options For Farms
That Produce More
Manure Than Their
Landbase Can Handle

http://www.gov.on.ca/OMAFRA/english/engineer/facts/
96-105.htm

Global Recycling
Networks compost and manure http://grn.com/a/0155.html



- 26 -
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제 장 연구 수행 결과4
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. DB
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5. DB

.
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.

* (CSTR), (UASB), (PFR)

.

6. DB

7.

( )
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등록 취소

8.

.
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III.

1.

1) DB 1) DB
2) DB

3) DB

2.

1)

2)

3)

4)

5)

3)

(1)

(2)

(3)

(4)

(5)

8.

2. DB

, ㆍ

D/B ·

.

. DB

, m3

(l-w-h)(dia) (m3)
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(1) DB

(2) DB

3.
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.

1. .

2. .

3. .

4. , .

5. , .

.

:
: : : 일자: 일자:

.

: _______________________

:__________________________

: _______________________

4.

/

? □ □

□ □

□ □

, , □ □

, □ □

□ □

□ □

□ □
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1. .

(e.g. 1 )

2.

3. (N & P )

4. (Pumping,
, Drag Line, )

5.

7.

5.

6.

.

.

7.

(a)

(m3/ )
(b)

(a x b)

(m3/ )

/
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* (2008)

.

(kg/ / *

(a) (

m
3
/ )

(b) (a x b)

(m
3
/ )

( 575 kg
)

59.2 1.8

( 612 kg
)

39.7 1.2

( 377 kg
)

21.2 0.65

TOTAL PER 1 MONTH(
m3)

* (2008)

.

.

(kg/ / )*

(a)

(m3/ )
(b)

(a x b)

(m3/ )

( 26.4 kg ) 1.3 0.04

( 59.4 kg
)

4.0 0.12

( 100.6 kg
)

5.3 0.16

( 164.5 kg
)

5.3 0.16

( 229.6 kg
)

7.5 0.22

TOTAL PER 1 MONTH( m3)

* (2008)

(kg/ / )*
( 575 kg

)
59.2 1.8

( 612 kg
)

39.7 1.2

( 377 kg
)

21.2 0.65

TOTAL PER 1 MONTH(
m
3)
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.

.

.

.

8.

.

* 3 (11 ) (m3) : × / × 90

(

m)
(m) (m)

((l x b x

d, m3)

3 (11 )

0

0

(rad, m)
(m

)
(3.14 x rad x rad x h,m3)
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IV.

1.

메뉴 세부 목록

1)

1)

2)
(3)
4)

5)

2)

1)

(2)

(3)

(4)

5) DB

(6)

7) DB

8)

9)

(10)

(11)

3)

1)

2)

3)

4) ,

5)

6)

4)

1)

(2) C/N Worksheet

(3)
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8.

1.

2.

. DB

( )□ □ □ □ □
:□ □

- Screen Stationary inclined Screen Vibrating Screen Rotating Screen□ □ □ □
Conveyor Screen □

- Centrifuge Centrifuge Decanting Centrifuge Hydroclone□ □ □

- Fiteration/ Pressing Roller press Belt press Screen press Filter press□ □ □ □

- □ □

.
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Coagulation

Flocculation

Separation by grate

Separation by screw pressing

Separation by sieves

Separation by filter pressing

Separation by Centrifuging

Air flotation

drum filter

Natural setting Separation

.

TS(%) VS(%) N(%) P(%) K(%) Dry
matter(%)

Trafficable solids trap 50 55 30 35 15 19

Stationary inclined
screen 25 25 10 15 5 18

Screw press 20 20 5 5 30 30

Screw press
(pre-concentrated to

10% TS)
60 65 25 25 10 30

3.

A2O :◦ → →

◦

____________( _________
↓ ↑

◦ → →

BIOSUF Biological Treatment with Submerged Ultrafiltration
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4.

(

)

(m3)

(m3)

BOD(mg/L)

COD(mg/L)

SS(mg/L)

T-N(mg/L)

T-P(mg/L)

◦

(H
BR) , ◦

BIMA(
)

◦
-

BCS/SBR

BCS : bioceramic SBR(sequence batch reactor)◦
VSEP RO : vibratory shear enhanced process reverse◦

osmosis
SBR◦

RO․ ․ ․ ․

◦
CO2

B3
Best Bio Bacillus◦

4◦

◦ →
4 → → → →

SBR bioceramic

MDT + A2O

◦
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5.

( / )

SS, MLSS(mg/L)

F/M (kg
BOD/kg-MLSS/da

ys)
(kg

BOD/m3/days)

HRT(days)

BOD(mg/L)

SS(mg/L)

T-N(g/L)

T-P(mg/L)

6.

.

.

(3)

(m
3
)

(m
3
)
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(4)

7. DB
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8.

[ ]

[ ]

163 0

6 60
79 59

3 111
89 2

74 15

1 4
94 16
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9. DB

(%)

1

250

031-299-2

596

2009113

0

(20.0), (10),

(30)

10.

( /

)
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11.

① ○「 」

50%

○

5 1.

, ,

②
5 1.○「 」

③ ○

1
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12.

13.

( / )

(%)

( )

( )

(m3) - -

, (HRT, ) - -

( / ) - -

N(%)

P2O5(%)

K2O(%)
(%)

○

- 2 1

-

:○

:○

, ,○

○

,

○

,

○

○

- 2

:○

:○
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14.

.

↓ ↓

↓ ↓

6-1

.

.
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. (Hansen, 1988)

. ,

.
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* : , : , :＋ － △

15.

16.

.

(65%)

. .

.

(m
3/
)

(%)
( )

( )

(m
3
)

,
(HRT, )

SS(%)
N(%)

P2O5(%)
K2O(%)
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※

- ( ) = ( ) ×㎏ ㎏
(%) - (65%)

(65%) - (%)

- ) 1 65%㎥

( : 75, 85, 95%, 25%)

75% : 1․ ㎥

85% : 2․ ㎥

95% : 3․ ㎥

. C/N Worksheet

* factor:

.

C/N C/
N

eq
ual

C/N

C/N
eq
ual C/N

fact
or*

eq
ual X

100

-100
(%
)

12:1 - 30:1 = 18 127-12 = 18
÷

115 0.1
57 15.7

-100
=

84.3
%

127:1 - 30:1 = 97 127-12 = 97 ÷ 115 0.8
43 84.3

-100
=

15.7
%
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V.

1.

1.

1)

2)

3)

4)

5)

6)

7)

2.

1)

2) ,

3) NH3

4)

5)

6)

3.

1)

2)

3)

4)

5)

6)
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9.

2.

.

.

.

3.
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( /1

0a)

Setting Pivot Setting

RPM PTO
Chain sp.

orifice

%

speed
psi/gpm

4.

. ,

.

5.
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( ,

, , )

- Injected

–

Knives up–

Knives up–

Injected–

Traveling gun

Standing pipe

Center pivot

6.

7.

.
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. ,

. NH3

8. (1999)

.

.
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9.

10.

- , (Emptying times), ,

.

□

- (L/ha)=
( (L) × 36,000)

( ( ) × (km/h) × (m) )

: 20,000L, (Emptying times) 7□

(420 ), 5.5km/h, 7m ha ?

: (L/ha) = 20,000 × 36,000 ÷ 420 ×5.5 × 7 = 40,100 L/ha□ 【 】 【 】
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.

- , ,

□

- (L/ha)=
( (L) × 10,000)

( (m) × (m) )

: 20,000L 2 , 800m 7m ha□

?

: (L/ha) = (20,000 × 2) × 10,000 ÷ 800 × 7 = 64,300 L/ha□ 【 】 【 】

.

□

- (km/h)=
( (L) × 36,000)

( ( ) × (L/ha) × (m) )

: 20,000L, (Emptying times) 7□

(420 ), 7m, 60,000 L/ha

?

: (km/h) = 20,000 × 36,000 ÷ 420 × 60,000 × 7 = 3.7 km/h□ 【 】 【 】

.

(L/ha)= (L/h) × 10 ÷ (km/h) × (m)□ 【 】 【 】

: 225,000L/h , 3.5km/h, 5.5m□

ha ?

: (L/ha) = 225,000 × 10 ÷ 3.5 × 5.5 = 116,900 L/ha□ 【 】 【 】
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○

* (L/ha) =[ (L/min) × 60 min/h × 10000 m2/ha] ÷ [ (km/h) ×
1000 m/km × (m)]

.

-

(km/h)= (L/h) × 10 ÷ (L/ha) × (m)□ 【 】 【 】

: 225,000L/h , 5.5m, 80,000L/ha□

?

: (L/ha) = 225,000 × 10 ÷ 80,000 × 5.5 = 5 km/h□ 【 】 【 】

.

( ton/ha)= (Ton) × 10,000 ÷ (m) × (m)□ 【 】 【 】

: 3.5 ton 3m, 300m ha ?□

: (ton/ha) = 3.5 × 10,000 ÷ 3 × 300 = 39 ton/ha□ 【 】 【 】

11.

.
.

(L/min) × 60 min/h ×

10000 m2/ha]

[Speed (km/h)

× 1000 m/km (m)
(L/ha)*
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. (Worksheet)

: :
( Speed) ( Gear): (Operator):

.

1 2 3 4

(1) ( )

(2) ( )

(3) (1-2, )

(4) (m)

(5) (m)

(6) (4 ×5, m
2
)

(7) m
2

(3÷6, /m
2
)

(8) ha (7 ×10,000, /ha)

(l-w-h)(dia)
( )

(m

)
(m)
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VI.

1.

1.

(1)

(2)

(3)

(4) ․

2.

(1)

(2)

(3)

(4)

(5)

6)

3.

1)

2) WORKSHEET

3) ( Retention factor)

4) (%)

5)

4.

(1)

(2)

(3)

10.

2.
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.

< - > ( Map of farm)

.

3.

○

(ha)

(ha)

2

1

(ha)

2

1
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4. ․

5.

.

, , , ,

,

.

: : _______________________

: :__________________________

( ) /

□ □ □

□ □ □

□ □ □

□ □ □

(m․
2
)

․

( / )㎡
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.

.

.

.

(a)
(b)

(a) (b) (c) (d)
(

e)
(f)

(g)

(%) I

□ □ □

□ □ □

: :

: : , ( , , )

:

Spreader Irrigation

Tank Dragline

?

Yes No
:
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.

6.

. WORKSHEET - ( )

N P K

N P K

1 2 3 4 5

/
( /

10a)

(kg/10a)

( )

(kg/10a)

Yes No□ □

Yes No□ □

Yes No□ □

Yes No□ □

Yes No□ □

Yes No□ □

Yes No□ □

Yes No□ □
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1 :○

- 2.4 kg/1000 L

- 1.0 kg/1000 L

2 : ( ammonium application retention○

factor)

- ( ) 0.80( 2 (Incorporate) 3 :

- = (2.4 x 0.80) 1.92kg/1000 L

5 :○

- x 0.25

- (2.4 x 0.80) = 1.92kg/1000 L

- (1.0 x 0.25) = 0.25 kg/1000 L

6 :○

- = (1.92 + 0.25) 2.17 kg/1000 L

7 :○

- : 50kg N/ha

8 STEP 7:○

-

- (50 ÷ 2.17) x 1000 = 23,000L/ha

7. ( Retention factor)
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* ( Retention factor) 1: 100%

8. (%)

9.
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10.

.

.

.

(ha)
(

/ha)

( x

, /ha)

( ) (ton/ha)

( ) (ton/ha)

(Tons)
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VII.

1.

1. 1)

2)

2.
1)

2)

3)

3.

1) kg

2) ( ) ( )

3)

(4)

(5)

(6)

(7)
(8)

4. (1)

1.
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2.

.

.

3.

/ ( )

,
, ,

/

/ / ( )

,
, ,
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. ( )

.

( )

(A)

/ /

/ /

ha/ /ha

/ /

(B)

/ /

/kw / /

/ /

/ /

/ /

/ /

/ /

,
/ /

(C)
20 /

7 /

(A-(
B+C)

( / )

(kw

) (A) (B) (C)

(

kw)

(D=AxB

)

(kw)

(E=AxC)

(

hr/ )(F)

(

kw/ )

(G=ExF)
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.

4.

. kg

*

. ( ) ( )

* =1,000 = ( 1 )ℓ ㎥

(kw)

(A) (B)
(C)

(

kw)

(D=AxB

)

(kw)

(E=AxC)

(hr/

)(F)

(

kw/ )

(G=ExF)

(N-P2O5
-K2O)

*(
/20kg) ( /kg) **(

/kg)

(46-0-0) 13,050 653 1,420

(0-20-0+2.5) 11,000 550 2,750

(0-0-60) 14,700 735 1,225
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.

.

.

.

.
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5.
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2 (Nutrient Management Plan, NMP)

I.

1.

(Nutrient Management Plan, NMP) ,

( Jones et al.,1994).

. 3 , 9

33 .

(Nutr i en t

Managemen

t Plan,

NMP)

⇒

2-1.

1) (3)

2) (6)

3) (3)

4) (1)

13

2-2. 1) (6)

2) (3)

3) (2)

11

2-3.
1) (7)

2) (2)
9

3 9 33

11.
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12.

II.

1.

1)
(1)

2)

3)

2)

1)
2)

(3) ,

(4)

5)

(6)

3)

(1)

(2)

(3)

4) (1)
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13.

2.

.

.

. ,

.
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.

T-N , NH4-N , , , , EC□ □ □ □ □ □

( )

1 2 3 4 5 6 7 8 9
10 11 12

□ □ □ □ □ □ □ □ □ □ □ □

.

3.

(1)

(2)

Total N Ammonia N Organic N T-N P2O5 K2O
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- =0.5 x NH4N + 0.33 x Organic N)

- N = N×(100%-% )

- organic N = 25% Organic N

(3) ,

(4)

VSS = volatile suspended solids
FSS = fixed suspended solids
TDS = total dissolved solids
VDS = volatile dissolved solids
FDS = fixed dissolved solids.

(5)

(6)

= × (1- % /100)

4.

.

.



- 97 -

* kg/ton= % × 100

** ppm= mg/kg= /g㎍

. (conversion factors)
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4. (Plant Available Nitrogen, PAN)
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III.

1.

1)

1)

2)

3) DB

(4)

(5)

(6)

2)
(1)

(2) ( )

(3) ( )

3)
(1)

(2)

14.

2.
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.

/ : :

: cm

T-N
NH4-N
NO3

EC

□
□
□
□
□
□

( ,

, )

( )
1 2 3 4 5 6 7 8 9

10 11 12

□ □ □ □ □ □ □ □ □ □ □ □

.

N P K N P2O5 K2O

3. DB

( /ha)

4.

○
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5.

.

. ( , , )

, , ,

.

: 1) , 2) , 3) , 4) , 5)

_________

# ______________________ ___________________________________
___________________________________________________ ____________

Sensitive Features

___________

6. ( )

. ( )

(mg/kg) (mg/kg)
(c

mol/kg)
(%) pH /

N P K

(kg/ha) 200 60

(kg/ha)
205 144

(kg/ha) 5 84 Total / ha

/
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. ( )

< - > ( )

7.

.

(kg/10a) ÷ (%) × 100○ ＝

( /10a)= [ (kg/10a)÷ (T-N) (%)]×100÷1,000○

.

* (kg/ha)= (kg/ton)× (kg/ha)

8.

(ha)
( /ha)

(ha) ( /ha)

N P2O5 K2O

(%) (a) (a) (a)

(kg/ton) b=(a)×10 b=(a)×10 b=(a)×10

(ton/ha) (c) (c) (c)

(kg/ha) (b)×(c) (b)×(c) (b)×(c)
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9.



- 104 -
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IV.

1.

메뉴 세부 목록

3)

분과 뇨의 양분함량 비율

액비의 유용 유해 성분6)

가축분뇨 액비의 관리의 요인7)

(1)

(2) ,

15.

2.

.
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.

0.3% ( N-P-K⃝

0.3% ) 60 5 8.3% . N 0.1%

( : N 0.1% ) 5

8.3% .

< >

(%) (%) (%)
N-P-K

(%)

1 0.403 0.130 0.422 0.955

2 0.759 0.235 0.747 1.741

3 0.364 0.116 0.472 0.952

4 0.382 0.118 0.453 0.953

5 0.203 0.081 0.225 0.509

6 0.298 0.092 0.317 0.707

7 0.394 0.111 0.431 0.936
8 0.235 0.123 0.301 0.659

9 0.392 0.175 0.418 0.985
10 0.926 0.258 0.417 1.601

11 0.256 0.074 0.260 0.590
12 0.463 0.141 0.546 1.150

14 0.141 0.036 0.147 0.324

15 0.365 0.139 0.392 0.896
16 0.530 0.139 0.541 0.896

17 0.463 0.236 0.454 1.153
18 0.442 0.200 0.450 1.092

19 0.289 0.109 0.294 0.692

20 0.343 0.115 0.323 0.781
21 0.270 0.115 0.362 0.747

22 0.489 0.162 0.566 1.217
23 0.138 0.036 0.164 0.338
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* : N-P-K 0.3%

** : N 0.1%

*** 5 / , 0.5 / , 0.2 / , 15 / , 30㎎ ㎏ ㎎ ㎏ ㎎ ㎏ ㎎ ㎏ ㎎
/ , 50 , 130 / , 5 /㎏ ㎎ ㎎ ㎏ ㎎ ㎏

**** < ‘11.11.01>
- O157:H7 (Escherichia coli O157:H7), (Salmonella
spp.),

***** (NaCl) : 0.3% , 2. : 95%

. ,

24 0.146 0.044 0.060 0.350
25 0.081 0.035 0.096 0.212 , N-P-K

26 0.129 0.042 0.132 0.303
27 0.146 0.044 0.178 0.368

28 0.133 0.039 0.158 0.330

T-N(
%) P2O5(%) K2O(%) CaO(%) MgO(%) Na2O(%)

　 　 　 　 　 　 　

1 0.30 0.029 0.346 0.022 0.0016 0.078

2 0.23 0.020 0.392 0.008 0.0018 0.096

3 0.23 0.039 0.786 0.062 0.0145 0.173

6 0.17 0.078 0.391 0.107 0.0168 0.087

7 0.35 0.033 0.381 0.007 0.0007 0.086

8 0.41 0.027 0.313 0.008 0.0006 0.083

9 0.27 0.017 0.453 0.003 0.0005 0.141

10 0.19 0.022 0.134 0.024 0.0089 0.035

13 0.25 0.016 0.302 0.009 0.0012 0.071

14 0.19 0.018 0.274 0.005 0.0006 0.058

16 0.07 0.009 0.321 0.003 0.0011 0.066

18 0.32 0.019 0.269 0.004 0.0003 0.062

19 0.20 0.010 0.211 0.006 0.0010 0.049

20 0.32 0.023 0.295 0.005 0.0004 0.077

21 0.04 0.296 0.419 0.238 0.1252 0.095

22 0.08 0.017 0.122 0.008 0.0040 0.041

23 0.08 0.017 0.125 0.011 0.0033 0.039

24 0.29 0.049 0.312 0.049 0.0089 0.070

25 0.16 0.030 0.242 0.008 0.0024 0.050

26 0.15 0.006 0.130 0.006 0.0019 0.031

27 0.62 0.023 0.356 0.010 0.0019 0.067

28 0.32 0.040 0.294 0.026 0.0041 0.076

29 0.07 0.011 0.314 0.009 0.0103 0.071

31 0.05 0.132 0.289 0.090 0.0600 0.062

32 0.39 0.027 0.340 0.009 0.0014 0.063

34 0.05 0.044 0.254 0.011 0.0073 0.062
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36 0.28 0.060 0.194 0.066 0.0139 0.060

38 0.16 0.013 0.175 0.013 0.0024 0.043

39 0.14 0.030 0.338 0.009 0.0005 0.074

40 0.21 0.012 0.260 0.009 0.0044 0.059

41 0.11 0.011 0.225 0.007 0.0005 0.052

42 0.26 0.028 0.296 0.023 0.0026 0.061

43 0.24 0.017 0.970 0.040 0.0560 0.221

44 0.32 0.011 0.322 0.008 0.0103 0.073

45 0.46 0.134 0.283 0.087 0.0590 0.060

46 0.17 0.028 0.342 0.008 0.0013 0.061

47 0.22 0.045 0.277 0.011 0.0071 0.059

48 0.15 0.066 0.176 0.067 0.0153 0.064

49 0.16 0.014 0.182 0.014 0.0025 0.044

50 0.30 0.028 0.312 0.007 0.0005 0.075

51 0.08 0.012 0.263 0.022 0.0042 0.062

53 0.76 0.012 0.221 0.007 0.0005 0.051

55 0.22 0.029 0.275 0.023 0.0026 0.063

56 0.28 0.016 0.980 0.038 0.0548 0.217

57 0.56 0.028 0.448 0.047 0.0043 0.098

58 0.09 0.083 0.193 0.063 0.0310 0.046

59 0.19 0.026 0.177 0.018 0.0013 0.041

60 0.13 0.115 0.281 0.088 0.0436 0.059

61 0.29 0.029 0.426 0.022 0.0021 0.103

62 0.15 0.023 0.090 0.025 0.0141 0.021

63 0.16 0.011 0.238 0.012 0.0009 0.050

64 0.40 0.038 0.330 0.024 0.0017 0.094

88 0.26 0.020 0.385 0.008 0.0001 0.069

89 0.09 0.179 0.151 0.092 0.0916 0.031

90 0.26 0.015 0.323 0.019 0.0147 0.078

91 0.14 0.022 0.331 0.022 0.0134 0.072

92 0.16 0.014 0.303 0.020 0.0036 0.064

93 0.61 0.159 0.369 0.051 0.0048 0.067

94 0.09 0.085 0.401 0.039 0.0057 0.134

95 0.43 0.120 0.345 0.099 0.0348 0.081

96 0.06 0.041 0.116 0.020 0.0218 0.026

97 0.28 0.011 0.318 0.015 0.0133 0.075

98 0.11 0.021 0.268 0.009 0.0013 0.055

99 0.07 0.051 0.391 0.042 0.0176 0.082

100 0.22 0.019 0.205 0.004 0.0003 0.046

101 0.30 0.008 0.289 0.008 0.0059 0.061

102 0.04 0.023 0.317 0.032 0.0118 0.068

103 0.15 0.039 0.329 0.015 0.0053 0.082

104 0.20 0.055 0.644 0.058 0.0022 0.115

105 0.16 0.025 0.255 0.011 0.0004 0.053

106 0.28 0.016 0.300 0.015 0.0033 0.079

107 0.10 0.056 0.564 0.052 0.0054 0.115

108 0.05 0.062 0.354 0.022 0.0226 0.079

109 0.08 0.012 0.288 0.018 0.0057 0.055
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.

0.079~3.116%, 0.032~1.187%, 0.096~1.002

110 0.06 0.075 0.579 0.063 0.0095 0.125

111 0.18 0.028 0.125 0.022 0.0111 0.030

112 0.08 0.009 0.216 0.007 0.0003 0.044

113 0.32 0.030 0.271 0.046 0.0082 0.061

114 0.02 0.011 0.294 0.004 0.0001 0.064

115 0.01 0.019 0.313 0.020 0.0040 0.073

116 0.19 0.014 0.285 0.002 0.0003 0.062

117 0.08 0.022 0.233 0.019 0.0052 0.049

118 0.16 0.008 0.259 0.003 0.0001 0.059

119 0.11 0.025 0.341 0.023 0.0096 0.069

120 0.06 0.086 0.438 0.079 0.0047 0.077

121 0.06 0.158 0.341 0.124 0.0572 0.084

122 0.45 0.035 0.493 0.010 0.0005 0.107

123 0.18 0.033 0.291 0.011 0.0027 0.062

124 0.30 0.055 0.266 0.016 0.0091 0.061

125 0.21 0.024 0.308 0.017 0.0011 0.060

126 0.13 0.029 0.257 0.029 0.0413 0.075

127 0.26 0.030 0.338 0.017 0.0015 0.062

128 0.26 0.069 0.186 0.070 0.0217 0.040

136 0.39 0.058 0.296 0.034 0.0126 0.074

137 0.30 0.041 0.279 0.016 0.0020 0.072

138 0.28 0.045 0.538 0.014 0.0045 0.105

139 0.22 0.010 0.158 0.023 0.0073 0.041

140 0.23 0.018 0.371 0.004 0.0003 0.077

141 0.24 0.015 0.253 0.014 0.0011 0.045

142 0.32 0.013 0.273 0.004 0.0024 0.059

143 0.18 0.017 0.197 0.011 0.0050 0.045

144 0.10 0.018 0.207 0.011 0.0058 0.048

146 0.28 0.214 0.425 0.122 0.0830 0.115

148 0.07 0.014 0.280 0.014 0.0051 0.065

150 0.11 0.005 0.036 0.008 0.0020 0.010

151 0.31 0.015 0.279 0.009 0.0019 0.049

152 0.08 0.098 0.270 0.071 0.0406 0.056

153 0.18 0.026 0.178 0.006 0.0023 0.048

154 0.09 0.091 0.160 0.077 0.0437 0.030

155 0.33 0.038 0.330 0.029 0.0025 0.065

156 0.28 0.119 0.240 0.147 0.0305 0.060

157 0.04 0.011 0.205 0.008 0.0017 0.054

158 0.43 0.025 0.319 0.039 0.0077 0.063

　 　 　 　 　 　 　

0.21 0.041 0.307 0.030 0.012 0.069
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10 .

, .

(1)

(2)

60 0.437%, 0.197, 0.327

.

< >

(3)

. 55 : 45, 93 : 7,

40 : 60 .

N, P, K 3 , ,

( ) .

.

.

.
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4.

.

.

5.

6.

.
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(1)

( )

①

(%)

N 0.1%

0.05% ,

0.1% , N

1.0% , 1%

, 1%

: N 0.1%

,

0.61~0.7, 0.05~0.09 2

0.51~0.6, 0.1~0.14
0.05% ,

0.1%
5

0.41~0.5, 0.15~0.19
N 1.0% ,

1% , 1%
6

0.2~0.4 7

②

N-P-

K

(%)

N-P-K 0.025 ,

2%

:

, ,

0.3% ,

(‘10.3.29)

0.025 ~ 0.030, 1.5~2% 1

1.0~1.5 3

0.3~0.5 5

0.5 ~ 1.0 7

③

(%)

50

46 ~ 50 1

42 ~ 46 2

38 ~ 42 3

34 ~ 38 4

30 ~ 34 5

26 ~ 30 6

22 ~ 26 7

18 ~ 22 8

18 9

※ ❍ 1 : 15 ~ 23

❍ 2 : 10 ~ 14

❍ 3 : 3 ~ 9
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(2) , ,

( )

④

「

」

1. 5 / , 0.5 / ,㎎ ㎏ ㎎ ㎏
0.2 / , 15 / , 30㎎ ㎏ ㎎ ㎏ ㎎

/ , 50 , 130 / ,㎏ ㎎ ㎎ ㎏
5 /㎎ ㎏

<
‘11.11.01>

O157:H7 (Escherichia coli
O157:H7), (Salmonella

spp.),

1. (NaCl) : 0.3% , 2.
: 95%

⑤

:

:

:

⑥ 1. (NaCl) : 0.3%

(3)

158 ( ) .

158 15% 23 .

< > ( n = 158)

(n) 34 101 23

(%) 22 64 15
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V.

1.

1) 1)

2)

2)

1)

(2)

(3)

(4)

(5)

(6)

(7)

16.

2.
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.

(1)

( )

①

(%)

50 「

」50 ~ 54 1

54 ~ 58 2
58 ~ 62 3
62 ~ 66 4
66 ~ 70 5
70 ~ 74 6
74 ~ 78 7
78 ~ 82 8

82 9

②

(%)

55
50 ~ 55 3

45 ~ 50 4

40 ~ 45 5
35 ~ 40 4
30 ~ 35 3
25 ~ 30 2

25 1

③

(%)

50
46 ~ 50 1

42 ~ 46 2

38 ~ 42 3
34 ~ 38 4
30 ~ 34 5
26 ~ 30 6
22 ~ 26 7
18 ~ 22 8

18 9

55%※

❍ 1 : 15 ~ 23

❍ 2 : 10 ~ 14

❍ 3 : 3 ~ 9
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(2)

( )

④

「

」

⑤

/
: 40

: 50

: 4 ~ 8

: 1 ~ 3

:

: ~

: 70%

⑥
: 1.8%

: 2%

3.

. (mg/kg)

.

20 0 25

20 0 5

20 0 2

20 0 150

20 0 300

19 1 300

20 0 50

19 1 900
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. ( )

GR : germination ratio, RE : root elongation, GI : Germination index

GR = (germination rate/ germination rate of control) X100, RE = (root elongation/root elongation of control) X

100, Gi * = GR X RE

.

* , ha 1,500, 2,800kg/ha, dry
weight
- mg/kg (dry basis) = [Copper or Zinc content in ppm] ÷ (Solids Fraction).

- Solids Fraction = (100 - % Moisture) ÷ 100.

. ( Standards for the Permitting of

Agricultural Animal Facilities: R.61-43)

- mg/kg (dry basis) = [Copper or Zinc content in ppm] ÷ (Solids Fraction).

- Solids Fraction = (100 - % Moisture) ÷ 100.

4.

E. coli 18 2

Listeria spp. 20 0

Salmonella spp. 20 0

(GI)*
70

(GI)*
70

16 4 70

(%)

(%) 55
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5.

40

(NaCl, %) 1.8%

(H2O, %) 55%
70

45 /㎎ ㎏
5 /㎎ ㎏

2 /㎎ ㎏
130 /㎎ ㎏

200 /㎎ ㎏

360 /㎎ ㎏
45 /㎎ ㎏

900 /㎎ ㎏
O157:H7(Escherichiacoli

O157:H7),
(Salmonella spp.)

(%)

Color Brown

pH 5~8

(NaCl, %) 1.8%
N, P, K, Mg, Ca

55
40

(H2O, %) 55%

70

45 / , 5 / , 2 /㎎ ㎏ ㎎ ㎏ ㎎ ㎏

130 / , 200 / , 360 /㎎ ㎏ ㎎ ㎏ ㎎ ㎏

45 / , 900 /㎎ ㎏ ㎎ ㎏
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3 (Manure Distribution Management, MDM)

I.

1.

Manure

Distribution

Managemen

t MDM)

⇒

3-1
1) DB (3)

2) DB (8)

11

3-2.

1) (1)

2) (4) 5

2 4 16

. 17.
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18.

2.

.

메뉴 세부 목록

1. DB (1) DB

(2)

(3) ․

2. DB

1) DB

2)

(3)

(4)

5) ․

6) DB

7) DB

8)

3. DB

, .

.

.

. ,
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.

, ,

, ,

. , , .

, .

.

, .

- ,

(1) DB

12 0

0 3

12 5
0 5

13 0
12 0

0 0
12 10
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4.
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( )

①

5,000 0

5,000 ~ 10,000 1

10,000 ~ 15,000 2

15,000 ~ 20,000 4

20,000 ~ 25,000 6

25,000 ~ 30,000 8

10

②

1 2

2 4

3 6

4 8

5 10

③

0

1

2

4

5

④

0

2

4

6

8

10

⑤

0

2

4

6

8

10
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.

( )

①
0

3

5

②

0

2

4

6

10

③
0

3

5

④

0

2

5

10

⑤
0

3

5

⑥

0

3

5

0

5

10
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. ․

( )

①

0

4

6

8

10

②

0

2

6

8

10

③

0

2

3

5

④
0

4

10

⑤

0

2

3

5

⑥

0

2

3

5

5. DB

. DB

11 0
0 8

28 9
0 18

24 0
23 0

0 0

24 22
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.
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( )

①

0

1

3

4

5

②

0

3

5

③

0

2

6

8

10

④

0

3

4

5

⑤

0

1

2

3

4

5

⑥

0

2

4

6

8

10

0

2

4

6

8

10
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.

( )

①

0

2

6

8

10

②

0

1

3

4

5

③
0

4

10

④
0

3

5

⑤

0

1

3

5
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. ․

( )

①

1

3 (5),

5 (1 ),

1 (0)

0

1,000~1,500 1

1,500~2,000 2

2,000~2,500 3

2,500~3,000 4

3 5

② ․
5 (10),

(2 )

0

1 2

2 4

3 6

4 8

5 10

③
(5),

(4), (3),

(2~0)

0

3

4

5

④

,

2

(10)

(6~8)

(5)

5

6

8

, 2
10

⑤
(5),

(4), (3),

(2~0)

0

- 3

4

5

⑥ 7, 8, 9

20%

(5), (0)

0

5~10% 2

10~20% 3

20% 5

0~10%

50%

(5), (0)

0

10~30% 2

30~50% 3

50% 5

(10),

(6),

(0)

0

6

10

140
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. DB

. DB

.

1)

(ha)
(%)

(ha
(ha)

(%)

(18)
300 2.18 278 13,789 2.0

1,100 4.97 176 22,129 0.8

230 3.87 135 5,949 2.27

950 9.81 950 9,687 9.81

300 3.54 100 8,477 1.18

1,400 25.2 1,150 5,546 20.7

300 1.33 800 22,594 3.54

458 3.14 300 14,589 2.06

( ) ( ) (%)

(18)
76 32,322 60,167 6,994 11.6

121 155,975 290,347 10,950 3.77

20 8,774 16,332 2,025 12.4

17 14,949 27,827 26,000 93.4

33 10,542 19,239 1,400 7.28

20 17,813 33,158 13,558 40.9

48 11,495 21,397 17,157 80.2

44 21,702 40,398 3,500 8.66
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II.

1.

1.
(1)

2.
(1)

(2)

(3)

(4)

19.

2.

.

(1)
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(2)

(3)

3. (ha)

. ,

.

1 2 3 4 5 6 7 8 9 10 11 12
(

ha)

(ha)

(ha)

(ha)
(ha)

(ha) (ha)
(ha)

(ha

)
(ha)

(ha)
(ha)

(ha) (ha)
(ha)

(ha

)
(ha)
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.

1
2 3 4 5 6 7 8 9 10 11 12

((

)

( )

( )
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4 (Manure Maching System, MME)

1.

1.

(manure brokerage service) (sellers) , (buyers)

. ,

2 , 10

40 .

( M a n u r e

M a c h i n g

S y s t e m ,

MME)

⇒

3-1

1. (6)

2) (4)

3) (4)

4) (3)

17

3-2. /

1. DB (4)

2. DB (3)

3. DB (1)

4. (3)

5. /
(7)

6. (5)

23

2 10 40

20.
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2.

1.

(1)

(2)

(3)

4)

5)

6)

2)

(1)

(2) online

(3) online

(4) /

3)

1)

(2)

(3)

(4)

4)

(1)

(2)

(3)

3.

online

, online

(offers area) (Request area) ( Listings)

(

) ,

.

online

, online

(offers area) (Request area) ( Listings)

(

) ,

.

< >



- 136 -

4.

< 21>

5.

1.

online (offers area)

(Request area) (Archive

listings)

2.
( , , , ) , DB

3. , ,

4.

·

(GA( ), GnGO( NGO ),

NGO( ), FBP( )
-

5.

( )

,

,

6.

7.
RW: ,

CFP:charge- , CFO-charge: ,

CH: , FE:

- (

)
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.

< 2> . ( ), ( ),

( , ) ( ),

(on-line, off-line) ( ) ( )

.

.

. ,

,

. ,

on-line, off-line .

< 2>

6.
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7.

, , , , . online

, , online DB① ② ③

, soft ware (④

), .⑤

( ) online

.

( ) online

, online

.

○

, , online

, , DB

.

-

-

8.

.
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- 1 : , zip code,

- 2 : (offer) ( , , )

· , , Image tool

· : ,

- 3 : (request)

- 4 : E-mail,

.

- , , , ,

.

,○

,

.

.

○

, .

.

.

-

.

- .

- ,

.

-

.

.

, ,

.



- 140 -

< >

( passive material exchange) :▸

.

( Active material exchange) : Website▸

( Pro-active material exchange)▸

,

:▸

9.

.

(1) online

(2) online

(3) /

/
( / ) ( / ) ( / )

gfedcb

gfedc

gfedc

gfedc
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.

(1)

(2)

▲

▼

( / )

▲

▼

/
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- ( , fax, )

(3)

__________________________ / : _______________

__________________________ :

Fax:____________________ Email:_________________________

: ( ) _________________________________________■

( )■ □ □ □
( ) _____________________□ □

: ( ) ( )■ □ □ □ □

: _________________________________________________■

: ______________________ __________________________■

_____________■ □ □

?■ □ □

: km■

_____________________________________ ___________________

(4)

__________________________ / : _______________
_____

Telephone: ___________Fax:____________________Email:_________________________

: ( ) ____________________________________________■
( )■ □ □ □

( ) _____________________□ □

: ( ) ( )■ □ □ □ □

( )( )(SCB )
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: _________________________________________________■

: ______________________■

_____________■ □ □

: ( )■
N ___________ P2O5 ___________ K2O _______

?■ □ □

: km■

_____________________________________ ___________________

10.

.

.

/

( / )

/ /
(L/ )
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11.

.

22 ,

(110), (120), (130), (200),

(300) .

(110) ,

,

(PC) .

, , SCB , , , SCB

.

(120) (300)

,

,

(PC) .

(130) ,

, ,

(PC)

.

(200) (110)

(300), (120) (300),

(130) (300) .

(300) (110)

(120) (200) ,

,

, .
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22.

.

(300) 4 , (200)

(301),

(300) (302) , ,

, , ,

(303), (303)

(304), (303)

(305), (303)

(306), (303)

(307) .

, (300) , (303) ,

, ,

(308), (303)

, , ,

(309)

, (310) .
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23.

,

(300) ,

,

,

.

,

( , , , )

,

.

, ,

, ,

, ,

, ,

,

.

. /
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,

(110) ,

(S411).

(S413), (304)

.

. (S415)

(302) (304) .

S417

.

, , , , ,

, . , , ,

. (308)

. , , , , , , ,

(303) .

.

24.

. /
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,

(120) ,

(S421). (S423), (305)

.

. (S425)

(302) (305) .

S427 ,

.

, , , , , , , ,

, , .

, (S429).

25. /

. /
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( ) ,

(130)

,

(S431). (S433),

(306) . (S435)

(302) (306)

. S437

. ,

, , , , .

, (S439).

26.

. /

S447 ,

(310) , S449

.

,
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, . , S453

. ,

.

, S455 (308) ,

. (308)

, , (303)

, .

, ,

,

, .

27. /

, . ,

,

,

.
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, , ( ,

, ) , ,

.

, ,

.

12. /

,

,

(S461).

(S463), (307)

. (S465)

(302) (307)

.

S467

, , , ,

(S469).

(S471).
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28.

( ) ,

,

(S441). (S443),

(302) . (S445)

(302) (303)

.

,

,

.

, , ,

, .
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,

.

.

. ,

, , , , .

13.

. / , ,
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II. /

1.

. /

1.
DB

1) ( ) DB

2) ( ) DB

3) ( ) DB

4) ( ) DB

2.
DB

1) ( ) DB

2) ( ) DB

3) ( ) DB

3.
DB

1) DB

4.
1) online

2) online

3) /

5. /

1)

2)

3)

4)

5) /

6)

7)

8)

6.

1) DB

2) / DB

3)

4) /

5)

2. DB

, , ,

.
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.

. ( ) DB (Excel )

. ( ) DB (Excel )

. ( ) DB (Excel )

. ( ) DB (Excel )

3. DB

. ( ) DB (Excel )

50-2-10 18 010-0000-0000

11-15-2-1 3,000
033-481-5115

017-000-0000

11-11-2-5 500
033-335-4380

011-000-0000
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. ( ) DB (Excel )

. ( ) DB (Excel )

. ( ) DB (Excel )

4. DB

,
50-5-306 140 011-0000-0000

11-09-5-13 613
033-343-6197,

010-0000-0000

11-17-5-2 700 011-367-6257

11-01-5-6 20,000 010-0000-0000

50-5-313 3,500
033-335-4380

011-000-0000
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. DB (Excel )

5.

. online

. online

/ (
) (

/ )

031-349-59
56

1500t 2012/10

031-846-98
26

200t 4

031-553-72
15

750t

/ (
)

031-745-1873 50t

031-224-0193 100t 4
031-242-0030 150t

(m
2
)

11-11-1-3 140,742 011-0000-0000
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. /

6. /

.

, .․

.

. · ·

, , ,

.  ·

, (55~75 )① ℃

15 , 5 , ②

, 4

1/2 .

.

.

DB . ,

DB .

.

▲

▼

( / )

▲

▼

(
)

031-309-1873 450t

031-658-0368 500t 4
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.

- ( , fax, )

.

.

/

( )( )(SCB )

▲
( )

▼

( / )

▲
( )

▼

(%)

Total Nitrogen
(%) ( /km)

P2O5 (%)

K2O (%)
( /h

a)

(%)

Color Brown

pH 5~8
(NaCl, %) 1.8%

N, P, K, Mg, Ca
55

40

(H2O, %) 55%
70

45 / , 5 / , 2 /㎎ ㎏ ㎎ ㎏ ㎎ ㎏

130 / , 200 / , 360 /㎎ ㎏ ㎎ ㎏ ㎎ ㎏

45 / , 900 /㎎ ㎏ ㎎ ㎏
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. /

/

(1) _____________________________
_________________________

(2)
.

(3) ( ): _____________________________________

_________________________________________________________________________________

(4) .
______________, _______________, ________________, ________________

(5) :
a) : _____________________________________________________________________
b) : ____________________________________________________________________
_______________________________________________________________________________
c) : ____________________________________________________________

d) : _______________________________________

(6) .

(7) ,
.

, ,
_____________________________( ) ______________________________( )

_____________________________( ) _________________________________( )

_____________________________( ) __________________________________( )

. 3.
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:

:

㎥

: , , /

( / ) : NH - N, N , P , K㎏ ㎥ ₄

/㎡

/㎡

/㎡

7.

.

8.

. , DB
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. / DB

.

(

)

(

)
( ) ( ) ( ) ( )

6 42,859 837 27,197,105 843 27,239,964

11 34,129 433 3,509,267 444 3,543,396

4 7,076 665 10,923,256 669 10,930,332
17 8,545 760 14,566,834 777 14,575,379

18 10,919 1,110 13,021,880 1,128 13,032,799

4 5,575 3,577 17,207,123 3,581 17,212,698
5 8,805 758 13,259,051 763 13,267,856

27 2,500 843 9,492,113 870 9,494,613
4 18,847 93 3,984,530 97 4,003,377

(

)
(ha)

(

)
(ha)

(

)
(ha)

(

)

(h

a)

1,347 2,665 4,280 3,404 1.726 1,704 7,353 7,773

1,048 2,027 3,604 5,203 925 894 5,577 8,124

910 1,004 2,754 2,401 1,516 1,486 5,180 4,891
1,995 3,027 3,766 4,361 3,616 7,166 9,377 14,554

1,308 2,162 5,125 5,650 2,278 2,559 8,711 10,896
6,153 9,141 53,145 66,291 6,593 6,464 65,891 81,896

2,093 1,937 7,904 6,416 11,731 10,397 21,728 18,750

1,403 1,657 6,747 4,837 5,858 5,078 14,008 11,572
260 1,488 871 1,080 211 162 1,342 2,730

( ) (ha)
7,353 7,773 4.26

5,577 8,124 4.45

5,180 4,891 4.15
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. ,

.

,

( ) (ha) (m
2
)

/

(m
2
/ )

27,239,964 7,773 77,730,000 2.85

3,543,396 8,124 81,240,000 22.9

10,930,332 4,891 48,910,000 4.47

14,575,379 14,554 145,540,000 7.47

13,032,799 10,896 108,960,000 8.36

17,212,698 81,896 818,960,000 47.5

13,267,856 18,750 187,500,000 14.1

9,494,613 11,572 115,720,000 12.1

4,003,377 2,730 27,300,000 6.81

9,377 14,554 6.20

8,711 10,896 5.28

65,891 81,896 26.5

21,728 18,750 6.65

14,008 11,572 7.24

1,342 2,730 4.45

139,167 161,276 9.68

(ha) ( /ha) ( )

7,773 15 116,595

8,124 15 121,860

4,891 15 73,365

14,554 15 218,310

10,896 15 163,440

81,896 15 1,228,440

18,750 15 278,580

11,572 15 173,580

2,730 15 40,950

161,276 15 2,419,140
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5 ( Land Recycling Plan, LRP)

1. ( Land Recycling Plan, LRP)

1.

( Land
Recycling
Plan, LRP)

⇒

4-1. 1) DB(3)

2) (2)
5

4-2.

1) (3)

2) , (4)

3) (3)

10

4-3. N-

1) (3)

2) N- DB(7)

3) N- (3)

13

4-4. DB

1) DB(3)

2) DB (7)

3) (8)

4) (2)

20

4-5.

1. (7)

2. (4)

3. (3)

14

5 15 62

2.
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6.

29.

II.

1.
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1) DB

1)

2) DB

3) DB

2)
(1)

(2)

30.

2. DB

.

. DB
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. DB

* : / ×∑

* : / × 365 ×∑

. ( : / )

) : (∑ × )

3.

.

* ( / ) = ×

.

(1)
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.
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III.

1.

1)

1)

2)

3)

2) ,

(1)

(2

(3

(4)

3)

(1)

(2)

(3)

31.

2.

, .

< 32 >
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3.
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(2008) .

< 2> . 1 8.0kg, 5.7kg ,

1 30.1kg , 19.2kg, 10.9kg .

2.63kg( 0.89kg 1.74kg) .

< 2>

: kg/ /

: (2008)

. ,

, (2008)

, 0.5%, 0.60% , 0,68%, 0.06%

. . ,

0.33, 0.49% 1,2%, 0.27% . 0.96%, 0.83

, 0.8%, 0.09% (< 3>).

< 3>

: %

: (2008)

. ,

< 2> < 3> ,

, , 0.04 kg N, 0.039 kg N . ,

0.174, 0.0229 kg .

( + , g/ / )
( + ,

g/ / )

8.0 19.2 0.89 85.4 124.7

5.7 10.9 1.74 -

14.4 30.1 2.63 85.4 124.7

( +

)
( + )

0.5 0.33 0.96
1.19 1.39

0.68 1.2 0.80

0.60 0.49 0.83
0.29 0.62

0.07 0.27 0.09
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0.0010, 0.001733 kg .

.

= ( N, P2O5 × / ) + ( N, P2O5 ×

/ )...................................................................................................................... ( 1)

< 4) ,

.

< 3> ~ < 4> ,

28.84 kg, 63.5 kg, 8.358 kg ,

0.37, 0.63 kg (< 5>).

18.97 kg, 45.04 kg, 3.27 kg , 0.073, 0.082kg

.

= ( N, P2O5 × / × 365) + ( N, P2O5

× / X 365)....................................................................................................... ( 2)

= N / ÷80................................................... ( 3)

= P2O5 / ÷60 ............................................ ( 4)

< 5> 0.36,

0.8, 0.105 . 0.0046, 0.0079

. 0.0.316, 0.75, 00.0545

. 0,0012, 0.001367

.

< 5> ,

(kg

N/ / )

0.04 0.063 0.009
0.0010 0.001733

0.039 0.111 0.0139

0.079 0.174 0.0229 0.0010 0.001733

(kg

P2O5 / )

0.048 0.094 0.00739
0.0002 0.000773

0.00399 0.0294 0.00157

0.05199 0.1234 0.00896 0.0002 0.000773
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.

(Dungeinheit, DE) .

, .

(MU) .

.

Strauch, D.(1990) (MU)

EU 80kg, 60 kg 70kg

1 . ,

.

(MU) .

.

.

.

(1) (Manure unit, MU)

(MU) .

.

.

.

(MU) = ( N / )∑ ÷ 80) ...................................... ( 5)

(2) -soft ware(excel)

(3) (liquid manure unit, LMU)

(Liquid Manure Units, LMU) .

.
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.

.

, ,

(liquid manure unit, LMU)

.

(Liquid Manure Unit, LMU)= ( , N / )∑ ÷80)

......................................................................................................................................................

( 6)

(4) -soft ware(excel)

(5) ( pig liquid manure unit, LMU/ha)

( Pig liquid manure unit, PLMU/ha) .

(Pig Liquid Manure Unit, PLMU)= ( N / )∑ ÷80)

.............................................................................................................................................. (

7)

(6) -soft ware(excel)
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4.

(ha) (ha) (ha) ( )

8,291 14,859 23,150 1

5,234 15,438 20,672 2

7,558 10,133 17,691 2

6,936 9,684 16,620 3

6,688 9,616 16,304 4

4,558 8,448 13,006

6,131 4,893 11,024 5

2,643 6,995 9,638

4,196 5,424 9,620

4,848 4,583 9,431

3,340 5,065 8,405

2,862 2,125 4,989

2,510 2,230 4,740

3,516 712 4,228

2,302 1,683 3,985

1,466 1,286 2,752

1,339 758 2,097

[ 6] ･
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5. ( : MU)

.

. (MU/ha)

.

. (PMU/ha)

(LMU)

(PMU)

(MU)

4,449.8

4,427.5

520.6 208 1,632.7 1,058 971.7 58.8 4,449.8

636.4 827.2 1,737.8 1,076 150.1 - 4,427.5
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.

(1)
( : MU)

: 1) : ( × )

2) 0.36, 0.8, 0.105, 0.0046, 0.0079

(< 4> ).

(2)

(MU)
ha
(MU/ha)

4,449.8 2.2

4,427.5 2.6

14,092.5 5.2

8,446.2 3.6

8,659.5 4.6

823.5 1.1

598.6 1.2

4,533.7 1.8

8,190.5 5.3

2,962.3 2.5

55,512.8 3.2

: 1) ha = (MU)/ (ha)

2)
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IV. N-

1. N-

1)

1)

2) N-

2) N

2) N- DB

(1) N-

(2) N-

3) N-

4). N-

(5) N-

(6) N-

(7) N-

3) N- (1) N-

33. N-

2.

N- .

.
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. N
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3. N-

N-

. ha N- , 2.31, 2.97 , 5.27

. ha N- , . ha N-

, 100 .

. N-

. N-

N-

(MU/ha)

N-

(MU/ha)

+ N-

((MU/ha)

5.27 86.4 4.96

3.84 52.7 2.98

4.19 101.1 4.02

3.51 100.1 3.39

2.97 24.9 2.65

2.31 16.5 2.02

3.89 59.0 3.65

3.64 28.7 3.23
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.

(1)

(2) N- (MU/ha)

(3) N- ( LMU/ha)

4. N-

N-

. ha N- , 2.31, 2.97 , 5.27

. ha N- , . ha N-

, 100 .

. N-

(ha) (ha)
(ha)

904 1,136 2,040

N- (LMU/ha)

0.90

1.49
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. N-

(1) N-

5.

.

N- (PMU/ha)

0.8

1.0

N-

(MU/ha)

N-

(MU/ha)

+ N-

((MU/ha)

5.27 86.4 4.96

3.84 52.7 2.98

4.19 101.1 4.02

3.51 100.1 3.39

2.97 24.9 2.65

2.31 16.5 2.02

3.89 59.0 3.65

3.64 28.7 3.23

(ha)
( )

(%)

t o t a l
livestock
units

t o t a l
a n i m a l
manure

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0
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* : ( ( ) × (%)) ÷ (ha)

6. N-
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V. DB

1. DB

1) DB

(1) DB

(2) DB

(3) DB

2)

DB

1) DB

(2) DB

(3) DB

(4) DB

(5) DB

(6) DB

(7) SCB DB

3)

(1) DB

(2) DB

(3)

(4)

(5) DB

(6)

(7) DB

(8)

4)
(1)

(2)
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34. DB

2.. DB

. (2011 , ha)

.
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.

(ha) (ha)
(ha)

904 1,136 2,040

563 1,157 1,722

1,079 1,647 2,726

900 1,443 2,343

653 1,247 1,900

339 402 750

237 274 511

1,098 1,441 2,539

580 970 1,550

550 639 1,189

6,903 10,354 17,259

:1)

3. DB

, .

. ,

(1)

- ( )

- , , , ,

 - , , , , DB

(2)

-

-

( )

/
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(3) SCB DB

(4) DB

( )
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(5)
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(6)

(7)
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(8)

- SCB
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4.

.

.

. 20,377ha 51.6%

. 8,897ha 22.5%

. , , .

13,466ha .

, 15,000ha

.

. DB

7 . ,

7% , , 6% 4

. 2~3% .

. DB

3 , ,

. 3

. 3 8 . 3

, 70%, 68%, 63.4 , , ,

4 . , 3

54, 43% . , 30%

.

. (2011 , ha)
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* , ,

.

. DB

(ha) (ha)
(ha)

+

(h

a)

(ha)
(%)

91,689 1,036 4,553 97,278 178,844 51.6

35,914 597 2,021 38,532 109,496 35.1

44,480 680 1,163 46,323 115,821 40.0

152,861 1,567 3,805 158,233 232,289 68.1

130,549 2,102 13,466 146,097 202,755 72.1

172,842 20,377 3,766 196,985 303,975 64.8
110,458 4,243 3,042 117,743 274,631 42.8

79,522 8,897 1,186 89,605 156,992 57.1

17 0 4,067 4,084 59,030 6.92



- 193 -

.

.

, .

. 6,104 ha

.

.

54,105 ha .

.

. (2011 , ha)

6 .

70.113 ha .

40% 2 33.9% .

(ha

)

(h

a)
(ha)

(ha

)
(ha) (ha)

6

(ha)

1,171 1,531 7,304 11,286 8,179 1,293 30,764

6,104 7,425 6,104 7,788 2,158 502 30,081

3,521 4,655 11,325 10,535 14,190 2,104 46,330

505 619 505 20,365 7,687 1,859 31.540

823 1,360 823 14,853 6,801 2,093 26.753

1,735 3,615 1,735 36,596 18,022 8,410 70.113

1,028 2,579 1,028 29,077 54,105 5,304 93,121

610 1,183 610 23,077 19,742 2,681 47,903

25 3,534 25 5,040 18,657 644 27,925
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. DB

.

, ,

.

, ( . 2005).

. -

, ( - ) ( ,

2005, 2007). - , ,

.

.

5. (Environmental Capacity, EC)

. ,

-9% .

3

(ha)
(%)

6

(ha) (%)

97,459 54.4 30,764 17.2

38,687 35.3 30,081 27.5

37,876 32.7 46,330 40.0

158,370 68.1 31.540 13.5

164,188 70.7 26.753 13.2

216,876 71.4 70.113 23.1

118,835 43.2 93,121 33.9

99,601 63.4 47,903 30.5
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+ 6.5%

. , , +1.59 ~ 2.5

.

.

* +: , -:

6.

.

.

* 439 ( 977 )㎡ ㎡

(

MU)
(%) 3

(ha)

(%)

(

- ,

%)

483,273 16.9 97,459 10.4 +6.5

138,188 4.84 38,687 4.11 +0.73

186,432 6.53 46,442 4.94 +1.59

537,888 18.8 158,370 16.8 +2.0

388,117 13.6 164,188 17.5 -3.9

399,755 14.0 216,876 23.0 -9.0

430,052 15.1 118,835 12.6 +2.5

289,698 10.1 99,601 10.6 +0.5

2,853,403 100 940,458 100 0
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.

* : 3 / , 10 1.5ha/
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VI.

1.

1.

1)

2)

3)

4)

5) NH3

6) NH3 (Buijsman et. al., 1987)

7)

2.

1)

2) (%)

3)

4)

3.
1)

2) CO2

3) N2O

35.
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2.

.

.

←

↓ ↓ ↑ ↑ ↑

→ →

/↓

< 35>

.

NH3
NO2, N2, N2O

NH4-N NO3-N
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3.

. NH3

. NH3 (Buijsman et. al., 1987)

.



- 200 -

+ Nitrosamine――――――――――――→

(NO -)₂

4.

.

. (%)

→ ――――――――――――――――――――→ ―

―――――――→

(NO )₃
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.

□ □ □

.□ □ □

.□ □ □

.□ □ □

.□ □ □

□ □ , .□

, ,□
□ □

, □
□ □

□ □ □

□ /□ □

.

5.

( , )

. .

.

(ppm)
( ,

(ppm)

(%

)

,

(

(

, ppm

(

,

ppm)

(pp
m)

(pp
m)

(pp
m)



- 202 -

( )
-

- , ,

,
- , (

, )
-

,

-
- ,

-
-

-

-

-

-
-
-

. CO2

( Global Warming Potential ,GWP)

. ,

. (CO2) 1 (CH4) 21,

(N2O) 310, (HFCs) 1,300, (PFCs) 7,000,

(SF6) 23,900 .
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가축 구분

두당 평균

체중

두(kg/ )IPCC

200618

두당 메탄

발생량

(kg

두 년CH4/ / )

두당 메탄

발생량

아산화질소

발생량

(kg

두 년N20/ / )

의N2O CO2

전환

의CH4 CO2

전환

최종 CO2

발생량

톤 두 년(CO2 / / )

GWP of

N20factor

(*310) to kg

CO2

GWP of CH4

factor (*21) to

kg CO2

tons

CO2/head/y

젖소 400 73 1.4 434.50 1533 1.97

돼지 100 2.5 1.2 371.13 52.5 0.42

닭 0.00323

. N2O

N2O-N = (0.8 * N- ) * 0.0125

N2O-N = (0.3 * N- ) * 0.025

N2O-N = ( N2O-N+ N2O-N + /

N2O-N) * 44/28
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6 (Spread-sheet Manure Management

programming, SMP)

1. spreadsheet

1. spreadsheet

, , , ,

. (Hilborn and Brown, 1995). (excel spreadsheet)

, .

, , (Stonehouse et al.,

2002). , , ,

(Power, 1997).

.

. .
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메뉴 세부 목록

spreadsheet
spreadsheet

spreadsheet

spreadsheet

돼지분뇨 배출량과 저장조 용량 산정5) spreadsheet

spreadsheet

고액 분리 효율7) spreadsheet
spreadsheet

양분관리2.

액비 살포량 계산1) spreadsheet

탱크 용량을 활용한 살포량 계산2) spreadsheet
살포기 속력 설정3) spreadsheet
유량조절에 의한 살포량 계산4) spreadsheet

유량계 이용 살포 속도 설정 계산5) spreadsheet

가축 분뇨 액비 양분 시용량 계산6) spreadsheet

spreadsheet

spreadsheet

spreadsheet

spreadsheet

spreadsheet

spreadsheet
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36. spreadsheet

2. DB spreadsheet

. DB spreadsheet

DB

1) DB

,㎥
(1-w-h)(die) ( )㎥
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. spreadsheet

. spreadsheet

. spreadsheet

. spreadsheet

3 (11 )

　 　 　

　 　 　

　 　 　

　 　 　

　 　 　

　

* 3 (11 ) ( ) : × / × 90㎡

(m) (m) (m) ( )㎥

1 　 　 　

2 　 　 　

3 　 　 　

4 　 　 　

5 　 　 　

π (ra
d, m)

(m) ( )㎥

1 3.14 　 　

2 3.14 　 　

3 3.14 　 　

4 3.14 　 　

5 3.14 　 　

( / / )*㎏ ( / )㎥ ( / )㎥

( 26.4 ㎏
) 1.3 0.04 　 0

( 59.4 ㎏
) 4.0 0.12 　 0
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3. spreadsheet

4. spreadsheet

5. spreadsheet

6.

( )㎡ ( / )㎡

　 　 　 　

　 　 　 　

　 　 　 　

　 　 　 　

　 　 　 　

* : ( )/㎡

** : , : 12 / , : 1.4 /㎡ ㎡

( 100.6 ㎏
) 5.3 0.16 　 0

( 164.5 ㎏
)

5.3 0.16 　 0

( 229.6 ㎏
) 7.5 0.22 　 0

TOTAL PER 1 MONTH ( )㎥ 0

(kg) (%)
(65%)

(%)
(kg)

　 　 65 　

(%) (%)

　 　 #DIV/0!
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. spreadsheet

(1) , (Emptying times), ,

* (L/ha)=
( (L) × 36,000)

( ( ) × (km/h) × (m) )

(2) spreadsheet

* (L/ha)=
( (L) × 10,000)

( (m) × (m) )

(3) spreadsheet

(4) spreadsheet

(L) ( ) (km/h) (m)
(L/ha)

　 　 　 　 #DIV/0!

(L) (m) (m) (L/ha)

　 　 　 #DIV/0!

(L) ( )
(L/

ha) (m) (km/h)

　 　 　 　 #DIV/0!

* (km/h)=
( (L) × 36,000)

( ( ) × (L/ha) × (m) )

(L/h) (m) (L/ha)
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* (L/ha)= (L/h) × 10 ÷ (km/h) × (m)【 】 【 】

(5) spreadsheet

* (L/ha) =[ (L/min) × 60 min/h × 10000 m2/ha] ÷ [ (km/h) ×
1000 m/km × (m)]

(6) spreadsheet

7.

. spreadsheet

. spreadsheet

(MU/ha)

N-

0.36 　 　

0.8 　 　

(kg)

/

13.7

37.7

5.1

0.0855

0.1247

　

N P2O5 K2O

(%) 　 　 　

( /ton)㎏

(ton/ha)

(kg/ha)

(km/h
)

　 　 　 #DIV/0!

(L/h) (L/ha) (m) (km/h)

　 　 　 #DIV/0!
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. spreadsheet

. spreadsheet

8. N- spreadsheet

9. spreadsheet

0.105 　 　

0.0046 　 　

0.0079 　 　

　

0.8 　

0.105 　

　

0.105 　

　 　 　

(ha) ( ) (%)

1 　 　 　 #DIV/0!

2 　 　 　 #DIV/0!

3 　 　 　 #DIV/0!

4 　 　 　 #DIV/0!

5 　 　 　 #DIV/0!

( )㎡ ( / )㎡

　 　 #DIV/0!

　 　 #DIV/0!

#DIV/0!

* 439 ( 977 )㎡ ㎡
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7

1.

1. ( )

2.

.

(1). DB

( / )

[ ]

[ ]
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.

(1) DB

3.

. DB

( )

/

▲

▼

[ ]
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. SCB

(1) SCB DB

4. DB

5.

□

◦

( )□

◦
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□

- ( , fax, )

6.

◦

◦

◦

◦

◦

◦

◦

◦

◦

7.

, ,

.

. DB

(1) DB

(2) SCB DB
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(3) DB

(4) DB
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(5) DB

(6) SCB DB
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(7)
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(8) SCB DB

(9) DB
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(10)
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8. DB

.

.

.
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. DB

. DB

.
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(1)

(2)

(3) N-
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(4)

9.

, , ·

.

.

- - ( , )

-

-

-
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.

, .

9. ,

. ,

(1)

, ,

, , ,

, ,

, , , , ,

.

.

(2)

.

.

.

(1)

, . .

DATA BASE MANAGER,

..

(2) .

.

(1)

.

(2)

- .

(3)
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, .

10.

.

,

.

.

, - , ,

.

. ,

. , ,

,

. ,

.

. ,

. : ( , )
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1.

- : ,

, , .

- , ( ) ,

online

. IT online

,

online

.

o

o ․

o ,

o ‧

( )

o

o

o ,

o ( )‧

/
o ( )

o

online

o

o ,

o DB

2.

( , )○

   - - /
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   - ( , )･ ･ ･

-

○

   -

.

.○

.

.

○

-

, ,

(start- up funding)

.

- .

- online

-

-

-

3.

.

, ,○

/ / /○

○
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/

( )

-

/

.

◦

-

-

H/W◦

◦

,◦

- , ,

-

IT◦

- , DB

/

◦

･

◦ ‧ /
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제 장 목표달성도 및 관련분야에의 기여도5

.Ⅰ

1.

( )
(%)

1

2010.

○

DB

-

DB

100%

DB○

-

-

-

DB

worksheet
100%

- DB

- DB
-

worksheet

-

worksheet

-

worksheet

-

100%

- DB

-

- worksheet

- worksheet

- worksheet

- C/N Worksheet

○

-

-

100%

-

- DB

-
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( )
(%)

2
2011

DB○

- , network,

-

-
100%

DB○

- DB

- DB

-

-

-

-

- DB

- DB

100%

- DB

-

-

-

-
100%

-

-

- DB

- DB

100%

-

-

,

- , ,

100%

-

-
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(

)
(%)

3
2012

N-○

- DB
100

%

-

- ,

-

- N-

- DB

-

100

%

-

-

-

worksheet
100

%

- ,

-

- / 100

%

- , DB

- /

- 100

%

-

1) spreadsheet

2. spreadsheet

3. spreadsheet

, ( )○ 100

%
- / DB

○
100

%

-

- 1
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제 장 연구개발 성과 및 성과활용 계획6

〇 ․

IT

.

.

〇 ․ ․

-

.

- : ( , )

〇

4

1 . ( : 10-2011-00817290)

.

.

,〇

1) .

2)

.

3) .

4)
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5)
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제 장 연구개발과정에서 수집한 해외과학기술정보7

1.

( Jones et

al.,1994). Purdue University (USA) AMANURE using

QuattroProTM for DOS (spreadsheet) and compiled with BALER software

.

.

WISPer (Wisconsin Interactive Soils Program for economic recommendations)

(Bullington and Combs, 1994). /

, . N, P2O5 or

K2O . Wisconsin

, DSS named ‘'Nutrient Management Planner for

Minnesota’' (Version 2.1) ,

(USDA-NRCS, 2001). Microsoft Access®

, , .

The Vermont Manure Nutrient Management (VMNM) University of Vermont (Jokela

et al., 1995) . spreadsheet software

N, P, or K

.

(MARC2005) Manitoba and Saskatchewan, Canada

.

Software Features MARC98

. Manitoba Agriculture

worksheets . software

. 2.

program

.

.

,

, .
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, .

.

. CD

.

7.

Manure
ApplicationPlann
er (MAP)

The University of
Minnesota, USA

Schmitt
et al.
(1997) .

Manure application planner that
meets the
environmental standard and achieves
economic feasibility

Manure
Application
Rate Calculator
(MARC98)

Manitoba
Agriculture,
Canada

Tessier
(1999)

Calculates manure application rate
by
considering nutrient value of manure
and
crop nutrient needs.

Manure, Cost,
Labour,
Odour,
Nutrients, and
Environment
(MCLONE3)

University of
Guelph,
Canada

Ma and
Ogilvie
(1998)

Calculates environmental risks and
makes
manure recommendations by
considering
cost, labour, odour and nutrient, and
environment.

Animal Manure
as a
plant Nutrient
Resource
(AMANURE)

Purdue University,
USA Sutton et

al. (1994)

Estimates the nutrient value of
manure and
recommends a manure application
rate
that matches crop requirements.

Manure Nutrient
Inventory
Spreadsheet University of

Nebraska -Lincoln,–
USA

Koelsch
(1999)

Estimates the land area required for
agronomic utilisation of manure
nutrients.
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제 장 연구시설장비 현황8 ‧
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