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Effect of long-term organic matter application to double-cropping
paddy fields on rice and barley yields in Tochigi prefecture

Yasuo KOBAYASHI Satoshi SUZUKI Nobutaka WATANABE Takashi YOSHIZAWA
Yoshirou UEKI Tomohisa SUZUKI and Shimpei KANEDA

Summary We studied the effect of 26-years successive application of organic matter (rice and barley straw or
straw compost) in a Gray lowland soil paddy field on the growth and yield of rice and barley, and on the
physical and chemical properties of the soil. Long-term continuous application of organic matter resulted in
the mantenance of soil porosity, accumulation of humus (total carbon), increase in soil nitrogen
(nitrogen-supplying potential of soil), and deposition of bases. Yield was higher in the plot that had received
successive gpplications of organic matter than in the non-organic matter plot. Although the benefit of organic
matter on yield was not clear in the first year, the compost plot showed a trend of increasing in yield every
year. Successive gpplication of organic material resulted in higher levels of nitrogen in the compost plot than
in the non-organic matter plot.

Tochigi Prefecture recommends the application rice and barley straw or straw compost to farmers. The results
of this study confirm that these methods are effective for the maintenance of the fertility, and result in

increased yields of rice and barley.
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1977
003 26
3,7
R 1973 1m
1973 1974 1975
14,17) 1976
60 70 1977
e 2003 26
1976
1
1976
1 12 11.0 43.1 54.1 290.1 16.8 CL
2 12 25 10.2 445 54.7 29.0 16.2 CL
3 25 42 9.6 49.3 58.9 33.5 8.6 L
4 42 0.9 38.1 39.0 45.8 15.2 SicL
%
1 46.2 46.8 7.0 53.8 1.22
2 50.1 45.9 4.0 49.9 1.04
3 53.0 45.0 2.0 47.0 1.37
4 35.7 52.3 12.0 64.3 0.93
H T-C T-N C/N CEC mg/100g mg/100g
H,0) me/100g  Bray Truog CaO MgO K,O
1 6.5 1.96 0.10 19.6 16.6 6.85 3.29 172 10 7 1156
2 6.7 1.25 0.08 15.6 17.5 5.67 - 160 10 5 1151
3 6.7 2.35 0.14 16.8 15.2 1.12 - 193 10 2 1134
4 6.7 2.78 0.16 17.4 - - - - - - 1344




2 3 1 1
977 1982 1983 2002
N P20s 20
K0 30x 15 222 / 10
0.4a 2 10 20
N P2Os K.O 8 15
N P.Os K.O
10 11 10 15 1977 1981
1982 1997
10 11 10 15 1998 1999 2000 2002
20 11 5
10 6 5
/10a
N P,Os K,O N P,O5 K,O0 CaO MgO
6.5 7 7 6 7
490 1000 6.5 7 7 6 7 4.3 1.3 11.8 1.7 1.0
490 1000 65 7 7 6 7 43 13 124 17 0.9
1000 2000 65 7 7 6 7 132 211 184 21.3 16.2
N P,Os K,O N K,O N P,Os K, O CaO MgO
0 10 6 7 0 2 3
4 7 10 6 7 3 4 2 3
4 7 10 6 7 3 4 2 3
287 582 4 7 10 6 7 3 4 2 3 12 06 79 12 0.6
1000 2000 4 7 10 6 7 3 4 2 3 9.1 221 143 234 12.0
1977 2002
(%)
N P205 Kzo Cao Mgo
80.0 0.67 (0.09) 0.21 (0.09) 1.91 (0.36) 0.28 (0.08) 0.15 (0.04)
80.0 0.36 (0.10) 0.15 (0.07) 2.06 (0.64) 0.35 (0.11) 0.16 (0.05)
40.8 (7.04) 1.32 (0.48) 2.11 (1.22) 1.84 (0.73) 2.13 (0.83) 1.62 (0.50)
40.1 (5.96) 0.91 (0.55) 2.21 (0.96) 1.42 (0.79) 2.35 (0.98) 1.20 (0.52)
1.1977 2002

2.
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22

49.2%

LH—0 i, L
) ] A—
S | -
2001
%
49.2 48.4 2.4 50.8 1.27
46.5 49.8 3.8 53.6 1.20
45.1 50.3 4.6 549 1.17
45.3 50.1 4.6 54.7 1.20
43.0 52.4 4.6 57.0 1.10
1)
25 5 pH 5
3 5.7
CEC 14.8 17.1me/100g
0.10% 0.14 0.19
25 4 1.96% 1.8
46.2% 7.0% 2 2.55%
46.5 8.5 10.6mg/100g
2.4 3.8% 19.2mg/100g
45.1 43.0 4.6%
7.0%
CaO 174
236mg/100g
MgO 21 3
3mg/100g KO 21 2
9mg/100g
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25 2001
H T-C T-N C/N CEC ma/100g
H,0) me/100g mg/100g CaO MgO K,0
57 1.72 0.14 12.1 15.2 10.6 236 33 26
55 1.78 0.15 11.9 14.8 9.2 201 25 22
54 182 0.15 11.8 14.5 9.3 174 22 21
53 1.87 0.16 11.7 14.8 8.5 183 21 29
55 255 0.19 13.3 17.1 19.2 233 32 27
mg/100g 3 , 4
Y 2 mg/100g MI
4.2 5.8 45 2.6 61.7 1.73
5.6 7.3 5.6 5.4 95.7 1.73
6.4 7.1 5.7 6.3 97.8 1.74
7.4 8.8 5.7 6.9 93.4 1.76
8.4 9.6 7.8 6.5 69.1 1.77
1 24 2000
2 26 2002
3
4 25 2001 MI 0.5% 450nm 520nm
26 30 4
5
2mg/100g 2
6
24
1)
5 10
/ 90%
70% 10
26
Melanic Index MI *
450nm 520nm
MI A
MI 1.7 B 1.7 Ml 20 P,Rp 2.0 MI 26
1.7 MI 2.0

20

15



428

432/

59

525

26
437

26

97 2002
480 /10a
14 14
16

125

120 A

115 ~

110 A

105 A

100 A

95 1

90

85

8 12 16 20

16

19

12



26 2002
/ / / / /
39 354 56 393 68 334 88 302 62 18 282
42 432 61 431 71 408 95 342 70 20 320
41 437 62 501 73 390 92 366 73 20 341
41 428 63 473 74 420 98 357 74 20 351
42 525 66 519 75 430 102 377 76 21 373
7 1998(22 ) 2002(26 )
/10a / x 100/
386 (35) 80 256 (26) 181 (12) 71 (4.3) 90 (3.6)
484 (51) 100 319 (16) 239 (17) 76 (6.8) 86 (4.8)
486 (46) 100 338 (19) 250 (11) 74 (4.5) 83 (4.0)
484 (40) 100 337 (19) 254 ) 74 4.8) 82 (3.2
507 (47) 105 364 (25) 277 (11) 78 (6.7) 79 (1.7
/10a /
125 (66) 33 252 (64)
384 (55) 100 507  (123)
409 (76) 107 528  (116)
409 (53) 107 528  (101)
483 (49) 126 632 (96)
500 /10a
0 1
1 1 13
21 2
5 386 /10a
486 /10a 486 /10a 486 /1
Oa 507 /10a 3
21 /10a 20 19
5
2 , 3
9)
14)
571 /10a
125 /10a
384 /10a 409 /10a 409
/10a 483 /10a
25 99 /10a
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0 /10a
7
12)
21 25
8
20 21 3)
3.5 /10a
45 /10a 6.
7 /10a 3.4 /10a 6.
8 1998 22 2002 26 N
2.80 (0.49) 1.59 (0.16) 1.09 (0.12) 0.80 (0.05) 0.51 (0.05) 0.96 (0.08)
3.03 (0.60) 1.65 (0.22) 1.15 (0.19) 1.07 (0.13) 0.63 (0.07) 1.08 (0.14)
3.10 (0.60) 1.82 (0.32) 1.23 (0.20) 1.08 (0.13) 0.65 (0.06) 1.09 (0.10)
2.98 (0.54) 1.85 (0.25) 1.24 (0.18) 1.13 (0.13) 0.67 (0.08) 1.09 (0.10)
3.09 (0.50) 1.87 (0.26) 1.30 (0.20) 1.14 (0.16) 0.72 (0.07) 1.14 (0.09)
/10a
4 (0.30) (0.56) 4.0 (0.38) (0.78) 2.1 (0.09) (0.33) 6.1 (0.37)
6 (0.42) 1 (0.36) 5.9 (0.41) 8 (0.85) 3.4 (0.35) 0 (1.28) 9.4 (1.52)
8 (0.59) (1.00) 6.8 (0.66) (0.87) 3.7 (0.26) (1.09) 9.7 (1.31)
4 (0.36) 5.8 (0.64) 6.6 (0.33) 10.0 (1.31) 3.7 (0.20) 6.1 (0.98) 9.8 (1.13)
35 (0.34) 7.0 (0.349) 7.2 (2.27) 11.3 (1.16) 4.5 (0.42) 6.7 (1.11) 11.2 (1.38)
/10a
0.4 (0.08) 1.7 (0.23) 4 (0.08) 2.4 (0.40) 2.8 (0.47)
0.4 (0.10) 1.7 (0.32) 3 (0.40) 6.5 (0.85) 7.8 (1.21)
0.4 (0.10) 1.7 (0.20) 3 (0.44) 7.0 (1.50) 8.3 (1.88)
0.3 (0.04) 1.6 (0.11) 2 (0.25) 6.5 (0.97) 7.8 (1.18)
0.4 (0.08) 1.7 (0.21) 17 (0.43) 8.4 (1.51) 10.1 (1.85)
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x 6.25
21 25
2)
Os 0.26%
P20s
P20s

9 1998 22 2002 26 PO

/10a

0.3 (0.02) 0.7 (0.07) 1.1 (0.12) 3.0 (0.36

0.3 (0.01) 0.7 (0.07) 1.5 (0.08) 3.9 (0.38

0.3 (0.02) 0.7 (0.07) 1.6 (0.11) 3.8 (0.35

0.3 (0.02) 0.7 (0.05) 1.6 (0.11) 3.8 (0.28
0.3 (0.02) 0.7 (0.05) 1.9 (0.14) 4.1 (0.36)

/10a

0.3 (0.04) 1.0 (0.05) 0.4 (0.07) 1.4 (0.18)

0.1 (0.01) 0.9 (0.01) 0.5 (0.07) 3.4 (0.22)

0.1 (0.01) 0.8 (0.04) 0.5 (0.08) 3.4 (0.33)

0.1 (0.01) 0.9 (0.03) 0.5 (0.08) 3.5 (0.27)

0.1 (0.02) 0.9 (0.02) 0.7 (0.08) 4.3 (0.17)

10 11%
16%
10%
2
P.0Os 9 P:0s K.O CaO
P.Os 0.22% 11 14 P.Os
° P,
26
0.3% P20s
26
P.0s
P.0s
10

MgO

K:0O

CaO MgO

CaO MgO
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10 N
/10a
1978 1987 1997 2002 1978 1987 1997 2002
4.9 5.7 5.4 5.9 1.8 2.3 3.1 3.5
11.2 11.2 10.9 8.4 4.8 7.4 9.5 7.3
11.7 12.0 12.1 9.5 5.2 6.6 7.1 9.0
11.4 12.2 11.7 9.8 6.2 6.6 7.5 7.9
12.3 13.4 14.2 11.5 6.6 9.2 8.6 10.0
11 P,05
/10a
1978 1987 1997 2002 1978 1987 1997 2002
2.2 2.8 3.6 4.2 0.5 2.7 2.4 2.7
3.8 4.3 5.5 5.7 1.4 5.1 4.8 4.2
4.4 4.9 5.8 5.6 1.8 5.7 3.6 3.4
4.0 4.6 5.5 5.7 2.0 5.8 4.5 4.0
4.4 4.5 6.0 6.3 2.2 8.0 3.9 4.7
12 K,O
/10a
1978 1987 1997 2002 1978 1987 1997 2002
5.5 7.5 8.5 10.4 3.1 2.5 5.6 4.7
11.1 13.2 14.4 13.7 9.3 8.0 11.2 9.1
11.6 14.6 16.2 14.8 8.6 9.3 12.5 9.8
14.1 15.7 15.6 14.8 11.7 9.6 16.3 9.5
18.4 16.1 18.8 19.0 13.9 13.3 17.4 14.3
13 CaO
/10a
1978 1987 1997 2002 1978 1987 1997 2002
1.0 1.0 2.3 1.7 0.5 0.4 0.9 0.9
2.5 1.4 4.0 2.2 1.4 1.6 3.2 1.7
2.3 1.6 3.9 2.3 1.3 1.2 2.6 1.8
2.6 1.6 4.0 2.3 1.4 1.2 3.5 1.6
3.0 1.5 4.4 2.3 1.6 1.5 3.6 2.3
14 MgO
/10a
1978 1987 1997 2002 1978 1987 1997 2002
2.0 1.3 1.0 1.6 0.4 0.4 0.7 0.9
4.2 1.9 1.7 1.9 0.9 1.1 1.1 1.6
4.3 2.0 1.7 2.0 1.0 1.0 0.9 1.6
4.5 1.9 1.6 1.9 1.0 1.0 1.0 1.5
4.9 2.0 2.0 2.3 1.2 1.2 0.8 1.7




15 26

16

26

/10a /10a
N P,Og K,0 CaO MgO N P,Os K,O Cao MgO
197 139 293 47 51 112 34 306 45 25
427 238 563 93 90 143 48 530 77 40
447 249 627 91 91 572 1,118 858 1,170 728
446 249 659 90 92
544 292 782 112 109
17 26 2002
%
1.06
1.17
1.25
1.31
1.30
6
15 16 CaO MgO
4 20
7)
68%
80%
KO
25 17
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79.7%
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EZE es)
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446 59 544 59
v v | S
230 216 230 314
N /10a
4 26
3 1968
1996 3 6 8:99-124
73:31-35 4 HONNA,T.,YAMAMOTO.S., MATSUI. K. 1988 A
1961 simple procedure to determine melanic index that is
21:1-14 useful for defferentiating melanic from fulvic Andisols .

Pedologist,32:69-78.



5 1976

136-176
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8 1970
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10 1979
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12 1968
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1998
4
1979
1978
59:316-319
17:126-132
1983
5
1971
26 407-413
1971
26 456-461
2000

39:59-69

34:447-450

12:57-86
1988

1985

29 49-60
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