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*1 *2 *3 *1 *4
*5 *6 *7 *8
, 10 |, 5
, . , . 40Mg,80Mgha™
40Mg, 80Ngha ) ,
8,9,11,12,17,21,24,25 ;
1
16
s s s 1997
s 2006 10 ,
) 2001 2005 5
10 ;
*l *6
*2 *7
*3 *8

*4
*5



) 160 mgkg™®,
40%, 15%, ,
5%, 15cm
6 s
20Mg,40Mg, 80Mgha*
, 40Mg,80Mgha! , ,
, 2 3 . , 1997 ,
5
1995 1996
1997 4
1 2000
5
pH CEC Ca0 MgO K,0
gkg™ (H,0) cmol kg™ mgkg™ % mgkg™*
61.9 3.8 5.7 24.1 1445.0 190.0 580.0 28.6 2215 26.5
60.5 3.7 5.7 23.8 1345.0 190.0 660.0 27.7 2180 25.0
+2t 62.0 3.8 5.6 24.6 1275.0 210.0 480.0 25.7 2175 32.5
+4t 59.4 3.6 5.7 23.6 1405.0 210.0 490.0 29.1 2170 33.0
+8t 59.5 3.8 5.7 23.2 2110.0 210.0 545.0 42.0 2160 41.5
+4t 57.4 3.5 5.7 25.1 2090.0 210.0 510.0 38.2 2170 40.0
+8t 59.9 3.9 5.6 22.9 1650.0 210.0 470.0 34.7 2200 25.0
60.9 3.7 5.7 23.9 1525.5 203.0 519.0 30.6 2187 31.3
kgha kgha
23.0
11040 515 2540 3312 1325 312
Mgha™
> (@] O
(@) (@] (@]
+2t o o o 20
+4t o o o 40
+8t o o o 80
+4t > > =< 40
+8t =< > =< 80
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.1997 ,1998 s
4 2 ,1999 ,2000 ,
s 2 ,2001 , 2
25 , 2 , .2002 2006 , ,
1 1 3 1 5 ,
90% ,
, S ® ,
60% ,40% , s
6
C/N kgkg™)
gkg ™) 4.8 115.6 24.2 4.3 7.2 4.9 1.9 0.70
0.1 2.2 2.6 0.1 0.2 0.3 0.1 5.5
CV%) 21.1 19.2 10.8 29.7 30.5 58.3 44.3 7.9
1998 2006
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
kgha™
ha*
150+50 200 150+50 70cm>=< 40cm 35710
120+60 200 100+60 70cm>= 30cm 47620
80 150 80 60cm>< 27¢cm 52910
3.
, , 6 ,
2 , , 18
1cm, 10cm
, 4 1)
50 ,48 , 50 48



2)

, 2mm 7
.pH H,0 / 1:2.5 ,
) CN 10 ,
SUMIGRAPH
,CEC , ,
, 1
Truog 50%
1999 2002,2006 SDS 1 ,
2003 2005 s
3)
50 48 s 4
2000
CN SUMIGRAPH
7 kgha
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
17122 3500 21920 7850 4110 39857 22790 10381 36619 5640 17667
16390 54540 29460 9830 52050 46382 21520 72381 47952 10226 39214 86000 12232
+2 16492 52020 23650 10540 47551 52477 24220 84762 50810 12765 54938 88548 18787
+4 15937 56860 41600 11700 64160 54001 24280 86333 55143 14107 54074 87262 24945
+8 15029 61510 25730 11530 57661 59668 27520 97286 58286 16494 62119 93667 27046
+4 16307 13170 13830 5320 0 54001 22440 58190 43952 14073 45310 82381 15344
+8 15911 17790 0 5260 0 45953 25460 62238 35714 11270 57364 94643 15409
1997 2004
8 kgha
13350 95 8914 22 32799 76
14039 100 40251 100 42978 100
+2 16561 118 43077 107 43836 102
+4 18194 130 48306 120 48611 113
+8 19524 139 50430 125 47826 111
+4 14697 105 17675 44 39861 93
+8 14662 104 22056 55 37024 86

100



.(Res. Bull. lwate Agric. Res. Ctr.) 9: 1-19. 2009.

N S ©
+ + +

AAREAL

©
pri

©
o
o
Y
©
o
o
3
—
o
o
I3
o
=3
=]
—
~
o
]
—
o o
el
N
< ©
+ +
N < ©
+ + o+
©
o
o
-~
')
o
o
il I
<
o
o
i -
3]
o
o
e
o~
il o
o
~
o
o
I
o
o
o
~
>
=
=]
=
©
[ =3
>
—
e
o
]
1 =1
o o o o o
rel o S rel
N 3 —

= 150

ARAERL,

.

160

140

120
100
8

60

M

+4
+8

o <
iy

ktetase

40

20

180

160

140

120
100
8

40

20

2005

2002

2000

1998

2004

2002

2000

1998

8L 300 3509

MM 250 3009

2509

i)

«,<<<<<<<<

100

1997

80

90 ,2006

,2001  ,2003
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,1998 ,2000 ,2002 YR ,
2 ,2004 , 5 ,
, 2 1998 +4t,8t , , 4
4 2000 , , , 8
+4¢,8t .2000 +4t,8t 5 40Mgha™
, 10
, 8 2004 +8t 6 15 , pH
160%, +2t,4t 140% , +4t,8t
2. 6 2002 ,
80% , 8 2004 , s
u Ll
.1998 9 pH .pH
s , +2t,4t pH5.0
. +8t 5 . ,
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, 9 2005 pH 6
) ) pH
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, 4 2000
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s , 1998 2002
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10 ,
, 1998 2006
, 9
40Mg,80Mgha* , . ,
; 21,26 .
pH,CEC, ,
, 11
, 14 )
, / /
24 , /
6% / ,
,6% / , ,
6%
, 15
, 10
, 1997 2006
10 . ,CEC
9
pH CEC ngkg'* "
(gkg™) (ngkg™®) (H,0) (cmol kg™) Ca0 MgO K,0 Ca0 Mg0 K0 (mgkg™)
-7.6 -0.7 -2.6 -0.3 -3.7 -1340.0 -522.0 -85.0 -12.9 -7.7 -0.3 -20.9 -99.0
-4.5 -0.3 -20.0 -1.0 -4.9 -738.0 -415.0 138.0 -55 -6.8 4.5 -7.8 -54.0
+2 3.0 0.2 26.0 -0.9 -3.1 -136.0 -282.0 271.0 0.7 -5.0 5.5 1.3 3.0
+4 7.5 0.6 31.5 -0.8 -1.7 24.0 -216.0 536.0 1.7 -4.6 8.8 5.9 22.0
+8 15.2 1.0 111.5 -0.5 0.9 689.0 -2.0 868.0 6.7 -3.0 11.7 15.4 152.0
+4 13.0 0.9 59.5 -0.4 -0.7 781.0 33.0 837.0 9.5 -1.9 11.7 19.3 51.0
+8 13.6 0.8 98.0 -0.3 0.6 1127.0 92.0 922.0 11.6 -1.9 12.0 21.7 -32.0
,1998 2006
10
pH CEC kg™ "
gkg™ H,0 cmol kg™ Ca0 MgO K,0 Ca0 Mg0 K0 mgkg?
0.1 5.6 -0.2 7.8 215.0 -8.0 278.0 -3.5 -1.8 1.2 -4.1 78.0
-1.1 -17.4 -0.7 1.5 415.0 16.0 278.0 5.0 0.1 23 7.4 62.5
+2 0.7 13.3 -0.6 3.6 990.0 35.0 401.0 10.0 0.1 2.6 12.6 123.5
+4 1.3 20.4 -0.6 9.8 1310.0 133.0 701.0 9.2 0.5 3.5 13.3 171.5
+8 1.3 23.2 -0.3 10.3 975.0 282.0 707.0 0.9 2.8 2.9 6.6 183.0
+4 1.3 20.1 -0.1 9.1 1050.0 322.0 575.0 3.3 3.7 2.5 9.5 82.5
+8 0.7 155 -0.2 9.6 1655.0 420.0 809.0 11.0 5.2 4.0 20.2 143.0

1997 2006



10

11 10
kgha® A kgha® B B/A
N P K N P K N P K
0 950 800 503 125 680 0.13 0.85
1600 1300 1080 1071 275 1453 0.67 0.21 1.35
+2 4150 2699 3457 1237 315 1791 0.30 0.12 0.52
+4 6700 4099 5833 1290 336 2055 0.19 0.08 0.35
+8 11800 6898 10586 1412 365 2024 0.12 0.05 0.19
+4 5100 2799 4753 957 245 1426 0.19 0.09 0.30
+8 10200 5598 9506 982 266 1674 0.10 0.05 0.18
2000 1 2002
P,K 1999 2002
2004
12 /
kghat A kgha! B B/A
N P K N P K N P K
0 400 400 226 53 182 0.13 0.45
1000 600 600 385 83 319 0.39 0.14 0.53
+2 2242 1174 1563 464 105 408 0.21 0.09 0.26
+4 3484 1748 2526 512 117 500 0.15 0.07 0.20
+8 5967 2896 4452 533 118 511 0.09 0.04 0.11
+4 2484 1148 1926 377 101 366 0.15 0.09 0.19
+8 4967 2296 3852 362 104 369 0.07 0.05 0.10
P,K 1999 2002
13
kghat A kgha® B B/A
N P K N P K N P K
0 400 320 125 42 321 0.10 1.00
360 400 320 371 118 687 1.03 0.29 2.15
+2 1054 952 1254 447 141 778 0.42 0.15 0.62
+4 1748 1504 2188 389 136 764 0.22 0.09 0.35
+8 3136 2608 4056 482 166 794 0.15 0.06 0.20
+4 1388 1104 1868 250 85 569 0.18 0.08 0.30
+8 2776 2208 3736 338 110 764 0.12 0.05 0.20
1 N 2000 ,2002
2 P,K 1999 2002
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14 /
kgha® A kgha® B / B/A
N P K N P K N P K
0 150 80 152 30 177 0.20 2.22
240 300 160 315 74 448 1.31 0.25 2.80
+2 1220 865 1162 326 70 605 0.27 0.08 0.52
+4 2200 1431 2163 388 84 790 0.18 0.06 0.37
+8 4161 2562 4166 397 81 720 0.10 0.03 0.17
+4 1960 1131 2003 330 59 492 0.17 0.05 0.25
+8 3921 2262 4006 282 51 540 0.07 0.02 0.13
1 N 2002
2 P, 1999 2002
15 %
27.6
+2 11.9
+4 8.5
+8 4.6 )
+4 5.1
+8 2.6
1 1997 2006 ’
2000 1 2002 - ’
1997 1999 ,
,pH6.5, 20 mgkg™, 10cm
-CEC ’ 16 2,3 2001
’ 10Mg, 20Mgha™
’ ,2002 2 30%,
’ 3 15%
-1
, 40Mg, 80Mgha ,2003 100%
’ 1 , 2,3 2001
-1
, 40Mg, 80Mgha 10Mg, 20Mgha
,2002 2 50%,
’ 3 25% ,2003
’ 100% 1
16
%
o 2001 2005
1 =< 100 2003 2005
2 8 30 2001 2005
3 =< 15
1 > 100 2003 2005
2 > S0 2001 2005
3 < 25
1 2001 2,3 10Mg, 20Mgha™
2 2001 2,3 10Mg, 20Mgha™
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17
C/N kgkg™)
gkg™ 30.5 263.3 8.3 48.2  28.5 24.9 22.3 0.26
0.4 3.7 0.8 1.2 1.0 0.3 0.8 10.6
CVi% 13.1 13.9 9.4 23.9 341 13.3 34.9 41.3
2001 2005
18
C/N kgkg™)
gkg™ 28.9 220.5 6.7 42.8 26.3 48.1 9.3 0.20
0.2 0.3 0.8 0.2 0.2 1.7 0.1 3.4
CV% 7.9 1.4 12.0 4.6 8.1 35.9 12.9 16.6
2002 2005
19
Mgha™
2001 2002 2003 2004 2005
1 4.9 3.9 1.9
2 10.0 16.9 7.2 16.5 13.0 6.2
3 20.0 33.9 14.4 33.0 25.9 12.4
1 5.6 4.5 2.5
2 10.0 9.9 4.8 11.2 8.9 5.0
3 20.0 19.8 9.5 22.5 17.8 10.0
20
2001 2002 2003 2004 2005
17,18 20 ,
19 ,
LTS
21, 16

,3mm

2001,2003
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16

100%

100%

22
pH CEC kg™ .
gkg™ H,0 cmol kg™ Ca0 MgO K20 Ca0 Mg0 K20 mgkg™
-0.75 0.15 0.09 -0.3 500.0 17.0 18.0 6.9 0.2 0.3 7.4 -2.0
1 -5.70 -0.30 0.09 -3.2 100.0 17.0 36.0 4.6 0.7 1.2 6.4 36.0
2 -2.40 0.15 0.09 0.9 995.0 182.5 174.0 11.8 2.2 1.9 15.9 100.0
3 1.25 0.80 0.00 3.3 1065.0 240.0 325.0 9.5 2.2 2.8 14.5 275.5
1 -3.50 -0.30 0.14 -1.6 250.0 33.0 48.0 5.2 0.6 1.0 6.9 4.0
2 -1.60 0.05 0.36 3.7 1780.0 124.5 150.5 17.4 1.1 0.8 19.3 108.5
3 -3.50 0.05 0.61 3.8 2605.0 191.0 253.0 26.4 1.8 1.9 30.1 185.5
1 1 2003 2005 3
23 /
kghat A kgha! B / B/A
N P K N P K N P K
0 550 440 207 53 353 0.10 0.80
660 550 440 635 148 1153 0.96 0.27 2.62
1 460 673 299 454 159 992 0.99 0.24 3.32
2 1932 2242 997 701 192 1263 0.36 0.09 1.27
3 3863 4484 1994 661 174 1183 0.17 0.04 0.59
1 460 656 418 503 171 1091 1.09 0.26 2.61
2 1263 1313 836 698 201 1256 0.55 0.15 1.50
3 2375 2625 1673 725 199 1155 0.31 0.08 0.69
2002
P,K 2001,2002
24 %
41.7
1 44.1
2 16.7
3 8.2
1 55.2
2 27.2
3 18.9

2001,2003,2004
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Effect of continuous application of
organic materials on non-allophanic andosol

Hisakazu HAGAMI,Yoshinori TAKAHASH I, Takashi SATOH,
Ayumi NAKANO,Chiaki SATOH,Rumiko KODASHIMA,
Haruo SHINKE, Tsuyoshi ONO and Katsuro TADA

Summary

Research was conducted involving applying manure to upland fields with non-allophanic andosols at the Iwate Agricultural
Research Center. Mixed manure (containing cow, pig, and chicken manure) has been applied to fields for 10 years, while pig
manure and chicken manure have been applied for 5 years. Through this study, we clarified the effects that continuous
application of manure, as well as the use of different kinds of manure, had on productivity of crops and on properties of the soil.
Furthermore, we examined appropriate applications for manure. Yields increased with a continuous application of mixed
manure together with chemical fertilizer. In particular, high yields were achieved by applying 40Mg and 80Mgha™ manure.
Chemical properties of the soil showed an increase in exchangeable cations and available phosphoric acid. The application of
40Mg and 80Mgha™ manure was also determined to be effective in controlling the fall of pH levels and to have a positive effect
on the subsoil. These results suggest that the application of 40Mg and 80Mgha manure together with chemical fertilizer is
effective. However, a continuous application of manure resulted in an accumulation of exchangeable potassium and available
phosphoric acid. In such a case, it is necessary to prevent excessive accumulation of nutrients by reducing the amount of
chemical fertilizer. Yields also rose when only pig or chicken manure was used; pig or chicken manure can be effective as an
alternative to chemical fertilizer. Furthermore, these manures were effective as soil amendments, chemical properties of the soil
showed an increase in exchangeable cations and available phosphoric acid. The application of pig manure and chicken manure
was also determined to be effective in controlling the fall of the pH levels. These results suggest that the continuous application
of pig manure and chicken manure is effective. However, through continuous application, exchangeable cations and available
phosphoric acid tended to accumulate. In such a case, it is necessary to prevent excessive accumulation of nutrients by reducing

the amount of applications of manure.

Key Words manure, non-allophanic andosol, change in soil properties
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