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((isotopic fractionation) ( ) 3] ,
. §N-NOs , 515N NO;=N [14]
’ EN ], .
[16] ’ 51N 7 55N
, (1) 85N
:(2) 8N NO5-N
1
11
(NARC) (NAR]) ,
1994 ~ 1999 1 077 mm, Thorn hwaite
(1948) L7 794 mm, 14. 6C
12
1994 5 NARC 4 , 2 , Tmx8m 4
(1) ( ) 23%x 10° kg hm™%a !, N 800 kg , P05 1160 kg,
K20 569 kg hm™ 2a™';(2) 1000 kg hm™ 2 a™ ! ( ) (400-0-0 N-P-K, ),
2679kghm™%>a™! P K (6-406-400 N-RK) ; ( 3) 4 000 kg hm™ %a™ " ( )
( 400-400-400 N-B-K); (4) ) ( ) )
1 (Zea mays 1.)/ ( Brassica vapa 1. var anmp lext-
caulis)
NARI, ( ) 40% 10* kg hm™ > a™ '( 40) 20x 10°
kg hm™2a™( 20) 10x 10’ kg hm™ %a” '( 10) 2 N 650
325 163 kg hm % a™ ! 2 , 0.5 lm?% (Solanum tubere-
sum L. )/ s (Lolium multflorum Lam. )/ ( Raphanus sativus L. ), /
/ , ( Cryptomeria jap orica D.
Don) ( Phyllostachys spp- )
NARC 2000 4 18 2 cm ( Eijkelkamp Agrisearch Equipment, The
Nethed ands) s 10 em 100 cm,
; (Suction Cups, Nikkato Co., Japan) 100 em (
100~ 430 cm) , 18 mm 60 mm, 80 kPa
NARI 2000 7 27 , NARC

1
Table 1 Properties of compost and chemical fertilizer applied at NARC and NARI

N C 51N
Total N Total C

Location Fertil zer (gks™ ) (ske™ ( %os)

NARC 56 0 375.2 14.3
400 0 — 0.13

NARI 100 0 — 0.73

253 435.4 9.1
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NO3-N NH;-N Continuous Flow Analytical System (Traacs 800, Bran+ Luebbe, Ger
many) ; pH( ¢ =125 pH (HMSES, TOA Eledronics Lid , Japan) ;
(CEC) Rowell (1994) '™, N ,

s s 5N Automated Nitrogen and Carbon Ana-
lyzexMass Spectrometer (ANCA-MS, Europa Scientific, UK) ; N C Automated High
Sensiive NC Analyzer (NG 95A, Sumika Chemical Analysis Services, Japan) 5N
N C 10
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Fig. 1 Total C content and C: N ratio in soil profile
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C ,0~ 20 cm 48 5gkg !, > >
C s C ,0~ 20 em
353gkg™! CN ; 0~20an CN
R 89, 11.0; NARI, , 0~
60 cm C N ; NARI
CN NARC R (40) 0~30em CN
06 s ,CN B
0~ 20 em ( CEC) C ( 2)
NARC, 0~ 20em  CEC , 488 emol kg™ !, 38 7~
41. 7 ecmol kg~ ! , 20~ 50 50~ 100 em s 5 NARI,
,0~ 20em  CEC , >
C CN CEC
pH ( ) NARC NARI
48~61 48~617,
2
Table 2 Cation exchange capacity in soil profile
NARC NARI
Depth (40) (20 (10)
(‘em) Swine Shw- Readily Cattle Cattle Cattle Forest
canpost release available Control Canpost (40) compost (20) compost ( 10)
nitrogen nitrogen
fertilzer fertilizer
anol kg™ !
0~ 20 48. 8 39.7 38.7 417 55.5 45.2 43 4 49.2
20~ 50 40. 8 41.4 39.8 406 515 46.4 491 43.1
S50~ 100 5.2 3.5 50. 8 514 4.3 58.5 56 7 48.5
22 N
NARC, 8N ( 2)
55N 0~ 60 cm . 60 em ,
[6, 10 12, 15, 16, 19] 0~ 20 em N
; 20 em
0~ 20em  8"N 9.6 6166 66, 3
8 , §°N ( “N
’ N ( ) [ B, 20| 15\
. ENED . ¢ N
(67, 1 ) CN (89~090, 1),
15\122 (C)
§°N
0~ 20 cm s 15~ 20 em
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10 8 , 8N 4 6 , 28
(3, N , Selles Kara
manous! ! N N :

%Ndi= [6°N - 8"N( /8", - 8N ,]x 100
%Ndf N . NARC, 100 em
N 82 1% . ,
82 1%
3 NARC NO3-N 5N

Table 3 Concentration of NO3—N and values of "N n s0il solution colleced in different depths at NARC

NO;-N 51N
Treatment Soil depth Concentration of NO3-N ( %0)
(an) (mg L~ 1)
100 24.6%3 4 12110 4
100 27.8+11 8 1.3f02
100 40.8%£8 9 22%06
200 46.5175 -07%06
250 9.6t4 0 -05
300 38106 89
350 3.2%01 7.6
400 3.2%00 76
430 35%06 9.1t06
361 3.9%10 6.810 6
100 5416 2.0%07
+ ; , BN -
NO;-N (mgkg™)
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0 T T 1 = T
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Fig. 3 Distribution of KClextradable NO3—N concentration at NARC
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s 100 ecm 55N
85N (2, 3), 15N NO;-N
. 8PN N N 3
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NATURAL "N ABUNDANCE IN SOIL AFFECTED BY LONG-TERM
APPLICATION OF ANIMAL WASTES

Zheo Bing-zi Zhang Jia bao
(Insiitute ¢f Soil Sdence, ChineseAcademy ¢ Sciences, Narjing 210008, China)

Summary

Two field experiments were mnduded on Andisols in Japan to evaluate changes in natural ’N abur-
dance in the soil profile and to estimate whether the values of 8N can be used as an indicator of fertilizer
sources or fertilizer fate. The 6 year experiment a the National Agricultural Research Center (NARC)
onsisted of the following treatments: swine compost ( COMPOST ), slow-release nitrogen fertilizer
(SRNF), readily available nitrogen fertilizer (RANF), and no fertilization (CONTROL). Expermental
plots at the Nippon Agricultural Research Institute (NARI) received cattle compost at different rates for 12
years; a forest soil at this site was sampled for comparison. Swine compost greatly dianged 5N distribu
tion pattern in the soil profile, with the highest §°N values ocanring in the top 20-cm layer of the COM-
POST plot, decreasing in the sequence of CONTROL 2RANF> SRNF, mainly due to relatively high §"N
value of swine compost and its subsequent decomposition. In contrast, SRNF resulted in the lowest §°N
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values in soil, indicating small nitrogen losses relative to input and low nitrogen release rates. Values of
8N inareased with compost application rates a& NARL, and, for the unfatilized soil, the values of the
FOREST plot at NARI were 1~ 2 & units larger than the CONI'ROL plot at NARC. In leachate colleded at
100 an depth, 8°N values decreased in the sequence of COMPOST> RANF Z2CONTROL> SRNF. The
lowest 8N values of leachate of RANF plot was ohserved in the depth of 200~ 250 an. These results in
dicated that 8°N values in upper soil or leachate may help us infer pollution sources of organic or inoganic
nitrogen qualitatively in Andisols.
Key words Andisols, Animal (swine, cattle) wastes, Natural 5N abundance
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