
2012 155

The Effect of Long-Term Application of Organic Matter on the Crop Yields  
and Soil Chemical Properties of Upland Fields in Humic Andisol. 
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Summary 
We conducted the cultivation of cabbage in spring and maize (sweet corn) in summer for fifteen years in the humic 

andisol upland field in Kanagawa Prefecture, and discussed the effects of long-term application of organic matter (cattle 
manure compost: 4t/10a year) on the crop yields, nutrient absorption rates and various soil chemical properties. 
1.The cabbage yield increased in the organic matter plot with chemical fertilizers compared to that in the chemical fertilizer 
plot containing three major nutrients, while the cabbage yield decreased in the organic matter plot without chemical 
fertilizers after successive manure application. Although the maize yield decreased with successive cultivation in all the 
experimental plots, the yields in the organic matter plots with or without chemical fertilizers were higher than that in the 
chemical fertilizer plot. 
2.The amount of nitrogen (N), phosphorus (P), and potassium (K) absorbed by cabbage and maize in the organic matter plot 
were higher than those in the chemical fertilizer plot. The absorption rate of K in the organic matter plot tended to increase 
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in the latter stage of successive manure application, while the absorption rate of N in the same plot had a propensity to 
decrease. Regarding the absorption rate of P, the organic matter plot and the chemical fertilizer plot were about the same 
and there was no significant change during the long-term application experiment. 
3.Exchangeable bases and available P strikingly increased by the successive application of organic matter. Increment of the 
cation exchange capacity in the organic matter plot with or without chemical fertilizers was more conspicuous than that in 
the chemical fertilizer plot. 
Successive application of organic matters such as cattle manure compost results in the excessive supply of nutrients. In 
addition to the accumulation of nutrients and aggravation of the nutrient balance in the soil after long-term manure 
application seems to suppress the growth and yield of the crops. In the organic matter utilization, the amounts of nutrients 
supplied from the organic materials should be specially considered. Understanding of the soil fertility and various soil 
properties based on the soil diagnosis is also required before the successive application of organic materials. 
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1 1995 8 2

EC P2O5 CaO MgO K2O CEC
pH S/m meq/100gDS CaO MgO K2O

1 6.59 0.07 1.7 519 60 49 37.5 49.5 8.0 2.8 60.3
2 6.30 0.07 2.8 432 43 35 32.6 46.2 7.2 2.2 54.8
3 6.48 0.08 2.9 509 58 51 34.2 50.2 6.3 3.0 61.2
4 6.54 0.07 1.7 500 58 46 34.5 50.6 8.2 2.8 61.5
5 6.54 0.07 3.9 500 58 47 35.5 49.8 8.4 2.7 60.6
6 6.57 0.07 2.3 495 57 46 36.1 49.9 7.7 2.8 60.7

mg/100gDS N P2O5 K2O
1996 24 15 22
1997 1998 24 21 24
1999 24 24 24

N P2O5 K2O
1996 2000 14 14 14
2001 20 15 20

kg/10a

3

Z

2000 

kg-WW/10 a

3

2006~2008

4

1

13~15

3 60 

CN CORDER(  MT-700 Mark )

(

Z-2000) ICP/AES (ThermoFisher SCIENTIFIC 

iCAP6300 Duo View)

420 nm  U-2000A

1996 28 (46) 32 (44) 48 (51) 28 (46)z 32 (44)z 48 (51)z 18 (34) 22 (27) 27 (28) 22 (43) 25 (27) 27 (30)z

1997 28 (44) 29 (34) 37 (38) 24 (49) 21 (34) 17 (18) 18 (34) 22 (27) 27 (28) 22 (43) 25 (27) 27 (30)z

1998 28 (44) 29 (34) 37 (38) 24 (49) 21 (34) 17 (18) 18 (34) 22 (27) 27 (28) 22 (43) 25 (27) 27 (30)z

1999 28 (44) 32 (37) 37 (38) 24 (49) 23 (34) 24 (25)z 18 (34) 22 (27) 27 (28) 14 (34) 13 (20) 15 (18)
2000 28 (44) 32 (37) 37 (38) 24 (49) 23 (34) 24 (25)z 18 (34) 22 (27) 27 (28) 14 (34) 13 (20) 15 (18)
2001 28 (44) 32 (37) 37 (38) 24 (49) 23 (34) 24 (25)z 24 (40) 23 (28) 33 (34) 20 (42) 15 (23) 20 (23)
2002 28 (44) 32 (37) 37 (38) 24 (49) 23 (34) 24 (25)z 24 (40) 33 (45) 33 (34) 20 (42) 15 (40) 20 (23)
2003 28 (44) 38 (47) 46 (48) 24 (49) 27 (44) 28 (28) 24 (40) 29 (38) 42 (44) 20 (42) 25 (33) 28 (30)
2004 28 (44) 38 (47) 46 (48) 24 (49) 27 (44) 28 (28) 24 (40) 29 (38) 42 (44) 20 (42) 25 (33) 28 (30)
2005 28 (44) 38 (47) 46 (48) 24 (49) 27 (44) 28 (28) 24 (40) 29 (38) 42 (44) 20 (42) 25 (33) 28 (30)
2006 28 (44) 32 (37) 37 (38) 24 (49) 23 (34) 17 (25)z 24 (40) 23 (28) 33 (34) 21 (40) 23 (30) 15 (16)
2007 28 (44) 32 (37) 37 (38) 24 (49) 23 (34) 17 (18) 24 (40) 23 (28) 33 (34) 21 (40) 23 (30) 15 (16)
2008 28 (44) 32 (37) 37 (38) 24 (49) 23 (34) 17 (18) 24 (40) 23 (28) 33 (34) 21 (40) 23 (30) 15 (16)
2009 34 (74) 44 (57) 74 (80) 25 (70) 34 (50) 51 (58) 30 (70) 35 (48) 70 (76) 21 (67) 27 (41) 53 (60)
2010 34 (74) 44 (57) 74 (80) 26 (70) 35 (50) 53 (58) 30 (70) 35 (48) 70 (76) 20 (65) 26 (40) 53 (59)

(kg/10a)
N P2O5 K2O P2O5K2O

(kg/10a)
K2ON P2O5

(kg/10a) (kg/10a)
N P2O5 K2O N
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4 15 5 5

 kg/10a
15 614(14) 2689(64) 4157( 97) 4324(100) 5200(121) 4341(101)

5 618(15) 2654(65) 4194(101) 4169(100) 5391(131) 4822(117)
5 687(15) 2287(50) 4126( 88) 4648(100) 5211(112) 4261( 93)

15 326(21) 1287(83) 1430(93) 1530(100) 1735(115) 1603(105)
5 436(26) 1438(88) 1636(99) 1657(100) 1862(114) 1749(107)
5 282(22) 939(72) 1070(82) 1309(100) 1555(120) 1352(105)

100

( 5)

( 4)

( 5)

( 5 5)

10 

( 7)

3

4

5

5 15 5 3
 kg/10a

15 5.3(26) 15.6(77) 20.1( 99) 20.2(100) 23.0(113) 21.3(105) 2.3(21) 9.2(81) 10.7( 94) 11.3(100) 14.1(125) 13.9(123)
5 5.8(30) 14.9(76) 19.6(101) 19.5(100) 22.4(115) 22.4(115) 3.1(26) 9.7(83) 12.1(104) 11.6(100) 14.0(121) 13.7(118)
3 4.3(23) 12.4(65) 17.6( 92) 19.1(100) 21.7(114) 20.4(107) 1.9(19) 6.9(70) 8.2( 83) 9.9(100) 13.2(134) 12.6(128)

15 2.2(41) 3.0(58) 5.5(106) 5.3(100) 7.5(142) 6.8(129) 1.4(47) 2.3(77) 2.9( 98) 3.0(100) 4.2(139) 4.2(141)
5 2.0(41) 2.6(52) 5.2(104) 5.0(100) 6.7(134) 6.6(134) 1.5(50) 2.4(78) 3.3(106) 3.1(100) 4.3(140) 4.3(138)
3 1.7(32) 2.3(42) 5.1( 94) 5.4(100) 8.2(150) 7.5(138) 1.2(47) 1.8(70) 2.1( 84) 2.5(100) 4.0(157) 3.7(145)

15 7.7(34) 17.1(75) 17.0(75) 22.7(100) 25.0(110) 23.2(102) 4.9(34) 12.2(83) 10.7(74) 14.6(100) 19.6(134) 19.9(137)
5 7.7(35) 15.7(73) 18.3(85) 21.6(100) 23.6(109) 23.7(110) 6.2(40) 12.8(83) 14.4(94) 15.4(100) 18.6(120) 19.3(125)
3 5.9(26) 13.4(60) 13.4(60) 22.4(100) 26.1(116) 23.3(104) 3.8(32) 9.2(78) 6.0(50) 11.9(100) 20.5(173) 19.0(160)
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6 15 5 3

%

15 - 43 61 62 37 31 - 40 50 49 29 27
5 - 38 57 57 37 34 - 47 65 61 32 28
3 - 33 55 62 29 26 - 25 32 25 20 20

15 -4 - 11 10 10 9 -6 - 4 5 6 7
5 -2 - 12 11 11 11 -6 - 6 5 7 8
3 -2 - 12 13 11 11 -4 - 2 5 5 5

15 -39 0 - 24 16 20 -37 6 - 20 21 32
5 -45 -11 - 14 13 22 -59 -12 - 7 14 21
3 -31 0 - 38 18 22 -11 16 - 30 23 30
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7 15 5 5

pH
15 6.4 5.6 5.7 5.7 5.9 6.2

5 6.4 5.7 5.7 5.7 5.9 6.1
5 6.4 5.3 5.5 5.4 5.8 6.3

CaO mg/100gDS
15 589 338 430 417 528 577

5 572 360 446 444 495 504
5 645 273 407 365 586 694

MgO mg/100gDS
15 102 63 76 66 95 116

5 82 58 61 57 82 98
5 107 51 73 71 87 127

K2O mg/100gDS
15 154 83 25 80 157 156

5 115 80 39 78 125 127
5 206 83 13 80 201 199

P2O5 mg/100gDS
15 29.4 4.3 22.5 18.8 52.5 42.1

5 14.7 2.8 10.9 12.2 23.3 18.7
5 48.9 5.7 37.0 26.7 88.6 75.8

CECmeq/100gDS
15 40 33 37 36 43 42

5 38 33 36 36 39 38
5 41 34 37 37 47 46

15 75 52 55 57 63 72
5 71 53 56 57 63 67
5 84 46 53 53 66 83

1

15

5 5

4000 /10 a 15

44 % 33 % (

 1995)

21 % 15 %

2

15
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