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13,255

2,775 53,020
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2,000 / 20 /

30

50 75°C 60%
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pH EC

3)

( ) ( 50 60 )
1
1
(%, )
1 N=1.26 48%
1. P=1.54 32%
K=12.05mg/kg 20%
2. 24 Mg= 23mg/kg
3.C/IN=22 =82.73
4.N/P=2
5.H,0=70%
2 N=1.54 48%
1. P=1.2 32%
K=14.29mg/kg 20%
2. 23 Mg=40.061mg/kg
3.C/N=19 =87.2
4.N/P=2
5.H,0=71%
3 N=0.6 46%
1. P=1.66 31%
K=12mg/kg 23%
2. 18 Mg=0.39mg/kg
3.C/IN=21 =94.2
4.N/P=2
5.H202730/0
2.
Q) C N P K

)

pH EC




(3) Cu Cr cd Pb Ni zn

D
(2)
3

(4) N=1.13%

N=7% N=10%

(5)

(1)

pH 93 pH 3.6

43.8% 0.1%

0.8

(2)

N=1.61% N=1.93%

pH 3.57~9.30
97.2%
3.7% 16.9% 4.7

2.7% 2.1%

60%

30

0.1%



PH 38| 93| 79| 36 | 66 | 56 5.6 7.3 8.5
EC(usem) | 93 | 81 | 227 | 245 | 35 | 240 | 239 | 240 23.0
(%) | 157 | ND | 194 | 820 | 11.4 | 58.2 | 59.2 70.2 30.5
(%) | 972 | ND | 384 | 703 | ND | 975 | 97.7 91.0 36.8
( ) ND|ND| 30 | ND |150| 03 0.4 14 15
( )| ND|ND| 37 | ND | 169 | 08 11 4.7 2.2
K(mg/kg) | 59 | 1.00| 74 | 389 | 23 | 260 | 225 | 376 21.7
Mg(mg/kg) | 1.4 | 0.3 | 39.7 |200.0| 339 | 526 | 489 | 1409 | 223
Ca(mg/kg) | 127 | ND | 634 | 16.4 | 65.2 | 99.7 | 92.7 | 2079 | 79.3
Pb(mg/kg) | ND | 27 | 04 | 39 | ND | ND | ND | ND ND
Zn(mg/kg) | 65 | 09 | 79 | 40 | 7.3 | 01 6.2 15 24
Ni(mg/kg) | ND | ND | 01 | 1.8 | 03 | 1.7 4.8 39 2.0
Cd(mg/kg) | ND | ND | 22 | 1.7 | 57 | ND | ND | ND ND
Cu(mgkg) | ND | 0.3 | 0.2 [ 016 | 05 | ND | ND ND ND
Cr(mg/kg) | ND | ND | ND | ND | ND | ND | ND ND ND
(%)| 564 | ND | 223 | 408 | ND | 565 | 56.1 | 528 36.8
(%)| 01 | 438 | 27 | 21 | 01 | 05 05 0.8 2.3
3)
D ( 48%) ( 32%)
20%) 70%
24 59.7% pH 7.7 81.9% 1.44%
166% 17.3mg/Kg 113mg/Kg 40mg/Kg 4.95mg/Kg 0.1 mg/Kg
( 3)
) ( 48%) ( 32
%) ( 20%) 71% 23
; 39.7%; 16.8%; pH(7.4)



(84.3%) (3.4%) ; ;
( 4)
3 (  46%) (31%)
( 23%) 73% 18
X 33.96%; 40.2%;pH(7.5) X
(88.6%) (1.8%) 7 (2.0%) (11 mg/Kg) X
( 9
5 (1)

pH | EC K |Pb|Ni |Cd|CulZn|Mg|Cr|Ca

(%) | (%) | (%) |(mg/|(mg/{(mg/ | (mg/|(mg/|(mg/|(mg/|(mg/|(mg/

(%) | (%) Kg) | Kg) | Kg) | Kg) | Kg) | Kg) | Kg) [ Kg) | Kg)

0| 48 |6.24| 23 |62.2|82.7(47.9|1.54(1.26|121|ND | 1.2 |ND [ 0.1 | 3.7 | 23 | ND | 75.2

1| 48 [5.19]| 23 [60.8|83.2|48.3 121|ND | 09 [ND| 0.1 | 23| 45 | ND |78.1

2| 41|52 27 |60.0/83.3|48.3 126|ND | 1.2 |ND| 0.1 | 3.7 ND |63.6

3 (38|52 22(592|829(48.1|155(1.32{11.6/| ND [ND|ND | 01|29 | 20 | ND |57.2

6 | 38|51 23 (59.0|834|48.4 104 ND |ND [ND | 0.1 | 1.9 ND | 72.2

7|38 |50 22 (583|836(485|1.55(1.47|12.3| ND | 1.6 | ND | 0.1 18 | ND | 71.6

8|38 (50| 22 |57.6|834|484 121|{ND| 1.9 [ND| 15| 34| 22 | ND [80.1
9| 38|50 22 |575|834|484

11| 38 | 5.1 | 22 [58.7|835(48.4|1.55| 1.4

13| 39 | 5.6 | 22 [58.3(83.2|48.2

14| 38 | 6.3 | 22 |58.2|83.8(/48.2|1.56(1.38|16.7| ND | 0.4 | ND | 0.1 |4.77| 40 | ND | 102
16| 39 | 7.2 | 22 |58.1|83.2|48.2
23| 38 | 74| 22 |59.7|82.3|47.7

24| 41 | 7.7 | 22 |59.7(81.9|47.5|1.66|1.44|17.3| ND | ND | ND | 0.1 |4.95| 40 | ND | 113




4 (2)
Ph | EC K [Pb| Ni |Cd|Cul|ZzZn|Mg|Cr| Ca
(%) | (%) | (%) [(mg/|(mg/|(mg/|(mg/|(myg/|(mg/|(mg/|(mg| (mg/
(%) [ (%) Kg) | Kg) [Kg) | Kg) [ Kg) [Kg) [ Kg) [/Kg)| Kg)
0 |28 [62]|22]|701|87.2|506( 1.5 | 1.2 |14.3|0.03| 1.7 | ND [ 0.1 | 0.9 |[40.1|ND [106.8
1 |28 |55]| 23 [69.3]87.4]50.7 134|ND [ 02 [ND| 01|07 ND [105.8
2 | 28 | 54| 23 [67.8|87.5(50.7 127|ND [ 0.7 [ND| 0.1 | 0.8 ND | 79.4
3 |28 [53]22]668(829[481] 15|14 |131|ND|05|[ND| 0.1 17 [422|ND [103.7
6 | 28 | 53| 23 [66.9(83.4|484 136 ND [ND [ND | 0.1 | 0.8 ND [106.2
7 | 28 | 53| 22 [59.3|87.2|50.6 1.8 [10.4| ND ND | 0.1 | 0.6 [39.3[ ND |118.8
8 | 28 | 54| 22 [56.5(86.8|50.4
9 | 28 | 57| 23 [53.886.3[50.0
11 | 28 | 7.3 | 22 [51.4(86.1]49.9 2.3
13 | 29 | 79| 23 [41.7]|84.9|49.2
14 | 28 [ 81| 23 [37.9(838(486| 1.8 30|96 |ND|ND|ND| 02| 20][724|ND|87.3
16 | 28 | 7.9 | 22 [32.3|82.8(48.0
21 | 28 | 75| 22 |20.3|84.8|49.2
23| 28| 74| 22 |168|843[489(19(34|60|ND|[ND|[ND|0.1]30|769|ND|735
5 €)
PH | EC K [Pb| Ni |Cd|Cu|Zn|Mg]|Cr|Ca
(%) | (%) | (%) [(mg/|(mg/|(mg/|(mg/|(mg/ {(mg/|(mg/|(mg/|(mg/
(%) [ (%) Kg) | Kg) [Kg) | Kg) [Kg) |Kg) [ Kg) | Kg) [Kg)
0 | 26 [ 6.0[238]|66.8(94.2(546( 06| 17| 12 [ND|ND|[ND| 01| 14|04 |ND [945
3 | 27 | 7.3 (236(63.3|89.4|51.9 13 [ND|[ND|[ND| 01| 14 ND [88.3
4 | 26 [74(239]61.6(89.7(521[ 01| 17| 13 [ND|[ND|[ND | 01| 16|04 | ND |103.
5 |27 |76 24 [599]859(51.9 13 [ND [ND [ ND | 0.1 0.4 | ND
6 | 27 |77 [239]605|89.3|51.8 12 [ND|[ND|[ND| 01| 15|04 | ND [83.0
7 | 27 | 7.8 |243|565(89.6( 52 | 1.2 12 [ND|ND|ND| 01|17 ND [83.7
8 | 26 |80 24 [57.6(885(513 12 [ND| 1.2 [ND| 01 0.4 | ND |104.
10 | 26 | 82 [23.8]53.4[89.3|51.8 11 [ND|[ND|[ND | 01| 15 ND |77.7
11 | 27 | 82 |24.1[51.3| 89 |51.6|/ 14| 17| 12 [ND|ND|[ND | 01| 15| 0.4 | ND [88.7
12 | 28 | 8.7 |24.3|50.5(|884(51.3 12 [ND|[08|ND|01]17|03|ND]|[808
13 | 29 | 8.0 [24.1]49.3|88.2|51.2 12 [ND|ND|ND| 01|18 ND [73.8
15 | 28 | 7.5 |24.2]44.7|87.8|50.9 12 [ND|ND|ND|O01] 17 ND [77.2
18 | 29 | 75 [24.1{40.2|886(51.4| 1.8 [ 20| 11 [ND|[ND [ND | 0.1 | 1.5 [0.35| ND |67.6




(4)

45% ;

1.44% 2 34

0.18% 0.12%

0.45% 2 211% 0.44%
1.70% 3
1.23% 0.33% 3.23% 6
6
C(%) N(%) P(%)
1 0 47.98 1.26 154
24 4753 1.44 1.66
2 0 50.57 1.24 1.54
23 48.87 3.35 1.08
3 0 54.63 0.55 1.66
16 51.40 1.78 1.99
5)

2

24.67kg 39.74



79.2% 3 24.4kg

65.6%
Honeycutt,et al.(1993)
C/N
(6)
3~ 5
1~ 3
(7)
100
92 90 91
(8)
tecnotest model 481 3
-

15.6%~16.5%

1.2%~2.0%

33.96

( 1lppm 100ppm)



8 10 12 14 16 18

15.6% 15.7% 15.8% 16.0% 16.2% 16.5%

N.D N.D N.D N.D N.D N.D
2.0% 1.9% 1.8% 1.7% 1.5% 1.2%
N.D N.D N.D N.D N.D N.D
ND 1ppm CO
0.01%(100ppm)
2.
( ) 3
3.4%( 2)
1.8%( 3)  1.44%( 1) ( 0%)
( 7%) ( 10%)

(Duncans Multipe Range test)




8 ( 27 )
1 2 3

N 0% 1.44% 3.4% 1.8% 7% 10%

1 (cm) 6.9 5.9 6.7 5.7 7.4 6.6
2 (cm) 6.0 6.8 6.8 6.6 9.0 7.2
3 (co) 6.25 6.2 6.2 8.4 7.3 6.8
1 (cm) 4.4 35 4.2 39 47 47
2 (cm) 4.0 45 4.3 36 47 4.9
3 (cm) 4.3 37 4.1 4.9 4.6 47
1 (cm) 145 120 215 220 254 206
2 (cm) 179 195 193 240 291 211
3 (cm) 171 210 182 243 184 154
1 (cm) 5.2 4.8 4.2 4.95 45 5.0
2 (cm) 49 45 5.4 A7 4.3 5.2
3 (cm) 4.6 A7 5.1 5.1 4.8 5.0
1 ( ) 100 8.0 7.0 8.0 10.0 9.3
2 () 7.0 10.0 10.0 9.5 9.5 75
3 () 8.5 9.5 9.0 7.0 6.5 10.0
1 (cm) 345 305 315 335 29.5 313
1 (cm) 32.0 35.0 34.0 34.0 310 30.0
1 (cm) 335 33.0 345 325 275 335

9
(cm) (cm) (cm) (cm)

(N=0%) 33.3a 6.4b 4.2ab 165¢c 4.9a 8.5a

3 (N=1.8%) 33.3a 6.9ab 4.1ab 234.3ab 4.9a 8.2a

2 (N=3.4%) 33.3a 6.6ab 42ab  196.8abc 4.9a 8.7a
1IN=1.44%) 32.8a 6.3b 3.9b 175.2bc 4.7a 9.2a
(N=7%) 29.3b 7.9a 4.7a 243a 4.5a 8.7a
(N=10%) 31.6ab 6.9ab 4.7a 190.5abc 5.1a 8.9a

5%




(1)
6,500 800
8% 8136 /
5,000 500 8,000
100
50 20 30 8.40%
(2
5,000 ( )
800 ( 5%) ( 8%)
8,136 /
500 8,000 7,000
48 32 30 =9.17% 10
10
50 20 30 48 32 20
(%) 78.47 47.05
4,600 7,400
(7)) 1,800 4,900
2,800 3,000
71,000 75,500
14,000 15,900
54,324 44,600
49,760 40,510
8.4% 9.17%
1. 5
2. 1



1 45% ; 1.44%

2.
3.. 2 39.74 3 33.96
4..
S.
2 3
6.
8.40% 9.17%
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