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MLURRE LT 1%L ST, Kod it kE
Kano0% & L, 30°C TO~12EMRE#L 72, £

BRI SRR R 2 WE L, UToNkT—2
WAL oMb (mg/#100g) & B

(%) &3 L7

Jllifé&'iﬂ@“&ﬁk“ﬂ SHah) - ((f’\ﬁunxwlm

b= (SREiva)/ GEmaeh

g) > 100

7

G5 2 kg MM B0 HBATE L (Bics
Lwigh) (CEi < 2 BB DR - 7 HER
2L, 1/5,000a 07 7508w I FHEL

2o R oy SR, EEL T2 gk

L7z (14EH 19824 5H17H~7}11)H 21k
B IHT7 H29H ~ 9 B178) AEARK X LT 1 1E
N, P05, K,0 £0.5g/K v +, 211t P,Os,

KoO D& E0.5¢/F v b #FE, 848, S -chm
U7z, 29 T5 0L, AR 2 VB o (it g %
B st &5, PUT O H HeCo— 7 HER S8 o F
2 (%) BB,

BEMAAE= (AR OSERRILE) — (9
MIRDERRIGE) V) (MR a5
100

1 C/N Wi B o3— 7 $ IR i B
B, I L USRI OGR4 o8- 2

F1 O R o — 7 BB o KK
# m"%é%f— 7 o N = #%E o ®
4 = oA A iy PR T WH H ~__ N
i = W A 0 10 3 41,7 0.86 185
B 5 5 1 38.9 1.3 28.6
yoC 5 5 2 2.5 1.22 21.7
y» D 10 0 3 28.4 1.45 19.6
o oA 5 5 1 38.5 1.98 19.4
HEE A L (32 1), ALRAREYIC 4 t/10a § 3B THEMEL 72, BEXROEEAED B L O
19824 5 H10H i L 72, HEEfEMziEwy MBI OWTEHR2IRTEBYTH S
Lt (Bl wd) T, W5 HIIEEHE 9H 5. oHTH %
7 BULEE L 7z, SRAEEEILT70X37cm & L, Sl ie N 7 B DAL ST AT I RIS R T & B )
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2) R T o 7 TSR BB R
SHEM N— 7 R AR L, AT (KBS 1. R—2 HB0 C/N e BRA DA
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SUPB M o 2 RO BRI X MR T
2 £ R F W HoOom o om =
PR B B fE M | (NP0, | WM
RAN R R ) | K0, kg/10a) | i el < b )
N FE| LK (£ 2 b o) 15—25—16 5. 13 | 10. 22 | 60cm ~ 24cm
1980 | @A E|] 0 s 4 T — ) 933219 5.12 | 10, 14 i
W8 (B ArE ) 933530 5.17 | 10, 15 | 66cm = 18em
AOF Ly (B e nd) 10—15—13 5.15 | 9. 7 |65cm x40cm
1981 | ¥ #8 & " (%1 ) 11-22—15.4 5.5 9, 7 | 65cmx36.5cm
ey 2 n (b 3 v m) 10—20—14 5. 7 9. 2 | 7icm X37cm
Jl{ FRF HEDE bR E428 8 —14.4—9.6 5. 6 3, 18 | 0cm, 30k
1982 p 1 ( i } 8 —14.4--9.6 5. 7 — 1
BB ENE (F730L4%) 11--25~-12 9. 12| 7. 22 | 18cm
% 19814
F3 LS L ORI O R 55— 2HEOC/N I & Sk sy
" T b Y o ne oM b N* |4 # % N
BOm | g B ONE | e g 1t 100g) | (e i) | o 4t R N
341 3.1 111 13 82 ~69
65 H 38.2 1.19 6 ~15 -9
e 4 30.8 1.31 6 2 2%
o e 93.9 1.31 8 54 62
e 18.4 1.44 10 57 67
4 17.4 1.47 12 67 79
3R 35.5 1.22 15 409 — 394
v | 678 22.3 1.70 10 —38 ~98
Ho a5 18.9 1.98 64 a1 105
s 16.0 2.12 84 95 179
% 5B H 11.6 1.68 63 69 132
* 0 30°C, 128 s neke
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ST~ — 7 HEHE 16.4 41.0 42.6 7.0 64.3
TRTER S — 7 HEE 16.9 45.3 37.8 8.4 52.7
wom oo 16.9 61.3 21.8 13.1 46.3
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B b2 &6 (K1), ESEEBEROEHI /N
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WORBIRKENLDEHBBI N, 22T, 4
FEABERIR O FR I 0 70 v ST 38R < — 7 IR 2 R
L, C/N & 8FH AR E OBIFRIC DV CRE L
Pzo ZORER, HART LS, WO

Y=5.37-0.164X

% 2l r=—0.756**
S ] -
%
A
-5 1 1 ] i
20 30 40 50

C/NH,

4 GITER -7 HEIEOC/NIE &
SERMI A & DB

L& AOMBE2 RS &, SRR C/
N W18~25T 0 ~ 4 %, C/N H25~35T— 2 ~ 2
%, C/N H35~50T~ 4 ~ 0 B %R 72,
AL, BIORL 7 C/N e SR ERLROM
BELFETELNTHY, C/N IrEEEER
& & BT N— 7 HERE R 00 B R | B B 7 P
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EEEE W% 5 A A&

WERRH D ONE ) m | vamg | beo b | bbE | hacts| <A BEN

OB A 48.5 105 105 102 93 95 106 100 87

B 28.6 106 109 106 92 98 102 100 99

C 21.7 112 111 106 95 100 102 102 94

D 19.6 111 108 105 98 103 102 105 9%

5 %A 19.4 108 113 108 9 102 106 108 96
w %A ® 240 7.8 361 130 4.71\ 13‘\7 645 . 1.07 .
(kg/10a) | (kg/10a) | (x10°/10a) (g {t/10a) (%) (kg/Ma) | (EH+%)
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m &AL, C/NW29LL Lo b D2 L 73
LIV EEOE T NE (, hvw b ER
WILT 5 & 5 Th -1,
5. WIFGRT CosES — 2 KR & /Y
4F
HEENORENZEA TN CH L TLE—
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ORI ZEE O TARIZICELARAT 5
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I, 2 AR E 6 tBHEKE B2
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I T | [X 5.93 3.86 373 — 31.4 10.5 11.3 —
25 7 S 2t 103 102 - 103 104 104 101 103
oW " 6t # 97 108 - 103 104 101 88 98
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oM M X 6.87 4.09 - - 23.7 8.0 7.7 -
s 7 HENE 2 4 96 102 107 102 96 100 105 100
2 5 " 6t B A 96 104 97 99 95 103 93 97
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TAK el s NE
Y=77.1+0.216X Y=49.1+0.537X Y==36.140.674X
r=0.475 r=0.796*** r=0.922%*+
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NIR I8
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90 100 110

NIRI 5

5 SrIER N— 7 SN X o SRR & L O BItR

o AR
@ BRIR PR K & RRREOSA I, 1F
HOTAELRE, wind 2~ 5 %REDHEIL
HRD LN, THT &AL, S— 7 HIER AR

%5 o) He PERIES 2 0D B D ISR e L 72

ZEERRTLOTH S,
Pl z &g, =7 HROREHEMRIC I &8
FHUANADERGBERL Twb eEZ b, £

A iEHE e %

2

T, FTICIE 3VRE b oy — iR 7 BEA L
BAR U7z, oS 7B, {bFEEOE T
e, «8% CEC, BMEEsE o HEm
THY, WEEOH TIRERESERL L, FAEE
D& BEREMETrRBH L, LrLl,
MIBBHEOEIIII A RO LN Lo, —
h, WBHEE & DB T, TRRREROL LW

7 3 fEH WK B M LB o RS
M f it 4] # & # =
pH (H,0) 5.9 6.0 5.9 6.2 6.2 6.2 6.3 6.4 6.3
T-C (%) 7.38 7.99 7.86 2.87 3.27 3.36 2.41 2.60 2.62
T-N (%) 0.51 0.55 0.55 0.21 0.24 0.24 0.16 0.18 0.18
C/NK, 14.5 14.5 14.3 13.7 13.6 14.0 15.1 14.4 14.6
CEC (me) 34.6 34.7 33.8 18.0 18.5 18.8 19.9 20.0 20.0
R A
Ca0 488 496 452 226 241 222 318 349 320
MgO 67 65 60 27 25 28 41 44 44
K.0 17 26 30 74 62 80 23 24 32
Truog P,0s 30 29 29 8 9 9 40 38 36
T EN* 9.1 8.6 9.3 6.6 6.0 7.6 7.9 7.7 8.3
R (g/100ml) 68 65 68 75 72 75 114 m 116
ZABSA (DF1.5)
et 4.7 17.1 15.8 21.7 21.2 21.4 17.0 19.9 16.3
k] 59.7 58.1 58.7 52.3 53.6 52.2 37.7 37.6 39.1
4 2.6 24.8 25.5 26.0 2.2 26.4 45.3 42.5 4.6

&) &Ko aEidmg/%1100g

* 30T, l2BEMEREoBMEEERE
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BARL DI $HERI30~ 35LLF, RERR0~25L1
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Tl C/N H10LLE, Fib o R ¢ C/N H17E
LG ER AT RITT A L LT nd, &
7o, HE LD, T A T A T on T Bk
FHAL - B b il & 7% 5 C/N Wi #i2e
HoELTwb, DL BHEMMRMEILERL
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T, = 7 BRI S O/N e b (o g
o= 7 DBE) B L BRI 2R 2 &
b%ﬂﬁ%&bnz&io
- 7 S R o Beb LRI, TR & L HERE
W T C/N v 15~16% TR T L 723 D it 4
~ 5 BEEERL 2, CoMsIL, C/N g
[ 1 <4 B R B REMEARD 0 508 JEHE D &
WS 5 & F L AL LD TH - 72, Suzuki 29
b, BEFT U AR & SR RN R B bl
LJVNmﬁEl%ﬁih%mmw%%mﬁiﬁ
FFLZ2bnTHRWEL, SLIZENLEZLDOTY
FEBROFHIC L - THIET B L LTw 5,
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LR L 7o S B R (T2%RRR AN A
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FIBUMBRBES DL NI X LD D L
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Z D &) Ty BRI AL & SRR LR I s L
C, 3= 7 BB S R MBS, SHER ~— 2 (C/
N H18~25) 0 ~ 4 BEE LR L 72, Z i,
RETE LY & 2 & I MBROF AR
~30R L BT H L E L BENLDTH DL, -
Uiy SRR s~ 2 HEN SRR ES L, B
BB — 7HIESBFROWINE 2 HiET B &
WM (2~ 3 t/10a) T, 1 kg/10a AT
LA, VI b oo L S N, o
DL FEPFRBOME (&5, 6) TLHLR
THD, FHEEMOFEHRIT C/N H20LTFToL o
%%%mm!f%ﬁkwgnéiiﬁ%oto
: RN — 7 BERE IS B I
wL, PaEa L LT 8RR’z
BN ENHI L Lo, AL T, B
oS 7 DL ILSTIER N — 7 1 0§ ek
BEL, EFLC/NBUEWo TEOBRPI
SHER S 7 2B L REWL o E RSN,
ZDZ L, BRSO LPOMETHLRD
LTEY, Il s TAECZN L CS2EH
L RBPAE ZXAES £ 9L E NN s 1N S P
TWd, Lo -7, IREEM S— 7oA L
T, AR LR e BB B BT H
D, BREHOFHEHSTH R EE2 L Nb, KR
BTy, N 7HLo BRI SIS R R
tF/NrLmefﬁﬂ( SR IR N o/ el B AN
Larl, BEEOFEFICOWTIE, &5




GH -3 A D oS— 7 ML REEE) LR 0 BILE 41

TRESLEE B s,
2. N2 HEOKERLIEDOEFTRE I RIT

TRE

KMo N— 7 HEBOREB I, F3F, MdH o
e LR A S B FR RS R TRk S
WEINTWE, Lo Lads, Kl
f‘fS “—"*""Z—EEW\'L’ SHIR Y B A A

, KO L OEAEE BT D L%
ﬁt&ﬁﬁﬁﬁLi DLRIFTH -7, Ly, oS-
7 HEME AT 1 S L EHERE L 72 ) 7)’(“% 9, pH, EC,
IR T = /e X O HE TR0 4 H
FEL Tl ELLILSL,

o SRR A A 1 BT A R I v
T, T f TR YEEC 4 “mf’l’i/ff’i‘
DYER 70 2D R LT 5, KI5 190, /<—
MR & S A s -5 & Rk wiﬁw)ﬂﬁ'\

%)f’ﬁpt KEDFIF, WHIET L BIFICT 5
EHELTwE 2, %ﬁH‘“b/\” 7 HERE B A
R TIRBOBIME RS, ok lEog
13:5,1 ER I TV v e S o B EEE Y AR
LT HReE AR L 2o, KB B W T h,

0r go O EC3mSY. T
6O ® LEC3mShl b
5 8 SHRECARE
%) (KEK)
i O o
6t o x
5 O
__.Qﬂmﬁw__#__wwmg —
@ T 80
® 2] ® L]
2 5 g
& @
@
oL 1 % ] g .8
0 1 2 3 45

KIEHE7 = /b (mM)

Be /-7 HEOEC, KEHET7 = /-
EFA g BAREOBR
0 Sk, »»— 58

23— 7 HEREHE R 3 R O B LA s o A R
L{ET?7), $M61RT L 5 T, o= ZHERO
IR A S BRI L 2 A, EC 3 mS
IR, 72 /=B 2 mM LT L oizonT
RO RSO E - LR L, &
DI E DB EG T EOBERY L Tw 2

BITh 5%, WHEH DR
BLTwRLDE#EEINT,
=77, 2N ZHEIB N ARSI BRI BT
By, BRI & EEICEIBLTB Y,
WIEBI DRI BRERRIC LD LD TH - 72

(BU5)e LIzh T, S~ 7 AR O SR RS it~
Bl C/NHOEWL OB KEWHBTH - 72

(Fh), Lo L, BRI 7 dhaitl ~— 7
HEREC L, 5 %RE L HER & 4 A5 2R
LTz, T, BIEo L 5 A TR L
- TS R DA FEERD 6 S 70k 3 &
ANnsd,

CookPlz b3 &, A4 IRt ot
Bai L CREF-OCWMBEGF S BIF A0, 0
z k?b‘»ﬁciéi mfxwﬁ% & T LB HEF

IV 2T, BRI St A s L s T
Z c‘: B LTwa, Lal, dlEontlsn
FAW T EHMOEHEEM»EE s b0, W
ﬁm'»t?f%féﬁ% A I S AR L CEBY
N ?T’%QOMHQ‘S) &5 &, Bty o8
RO RRII R N RO RN & ) BT
HEIETHE C, BTN E WL LTwD, &
D2, R O B S AR PR AR B
RYRECZEERTINTH L, 77, HEHE

KOWTY, KRB TREN L L TAEDRE
FEOLWRELIREN, L L, ZosID
I AN— 7 HRDEREA E OBEL B D, &
LICHEI LR Y B b,

M IFARRA T I BT o 7 ORI L
CE, 3~ 4 TAEICER L THAT 5
HRI—BEAT b Cnd, L, —EILS

jviine LN% ai, BmERAEI L B AR EIHRs
oL oMEARTEMET L X0H ), &
7z, BREMC DWW T L ﬁfb‘yw Lizdhi-T,
BEEOLEMTLN132~ 3 t/10a T oEE L
AV Bbb, T TAREEMUER
DR LT L mW!Ju&?ﬂ cBsE ST
V5, AR B EHEIR IS O S ERLE,
F o= BRIz DWW TIE 4 DL EoEH (1 1E
3~6 t/10a, T 1~ 2/ TR ka2 b L
B AL 53910 R RT3, B a2 BRI &
BER NS E L - LR S ol L 2
72,

Ph b, o~ 27 SERE OO T P A0 SR L e <0 HiA ST

2N o IR E B




42 At ST AR B S
B SRR BBNIc Lo TRE S
NDTH b, 75— 7 HIRZ—RKEgIcId HIBER S

LTtk E <, BB UEM R LML
THMEREICRMT23nE W L5, Lizd-
C, TIBOREE - # ORI L » Tox— 73
EoMEARIRII B AL LD EHZ Lid, B
T, REOBALAEI B O REGLTFRS b Lk
WAAHERS AR L CERBL b oTh Y, 1iE
DEEFRIBRBLA R 70 ) R WEHT R B

BEMEIEMZ S BT L DR F N2 L
THIR NS,
E
BHEDWMD £ o), Bk B
B2 v E A R R AR ::I%%t, NERALS

SR HRI L G TR RS, AL AR
RS, LI AR T LRI

BHEIC O b ME L ET 5,
5 B x &
1) Cook, G. W. “The roles of organic manures

and organic matter in managing soils for higher
crop yields — A review of the experimental

»

evidence—". Proceeding of the International
Seminar on Soil Environment and Fertility
Management in Intensive Agriculture, The
Society of the Science of Soil and Manure,

Japan. 1977, p.53-64.

2) i B, sBWEsE. BEE R, CHEM T AT
B2 DRERE BR 7 LESEM~ O HDE",

HREEE. 55, 206-212 (1984).

3) HAREM, "R T A7 X E S BEOH
M, B84 77 L2 w ) BRoBEPEERO
WEs L BRI RT3, D AR, 37,
77-83 (1985),

4) T%m?‘%a’& Aﬁ‘ 1 ’%

JRIE DB MBI BT 5

oMU & OBIMRT. LI,
40, 309-314 (1969).

5) JABUERER, " SRR OB S B MR ES
BB AERLI DN, R 4, 157-
163 (1973).

6) !X'»‘k“rjgg'lg “fii LB L UREL SRR E T

= TRERF OB BT, LR 44, 211-

HOBoE

9

=

10)

11

12)

13) .

16/

17)

18)

19)

(1986)

216 (1973).
Kai, H.; Ahmad, Z.; Harada, T.
affecting immobilization and release of nitro-

“Factors

gen in soil and chemical characteristics of the

nitrogen newly immobilized, NI Trans-

formation of the nitrogen immobilized in soil

and its chemical characteristics”. Soil Sci.
Plant Nutr. 19, 275-286 (1973) .

WS, RSO BENH— CiooN—2
W O>WT—", B¥ 5 LUK %, 57, 191-

196 (1982),

AN, il R, B RERE, 7J<H r’317}§ ﬁﬁ*

(B 180 B2 < $HIE 8 523 A L:/)wf". 53:
REBHWIEL 17, 62-73 (1986),

SR B, PIEE, KES, o 2 HIEOE
BaBFRIC B 5L B L L BETERE, AL
AR, 52, 31-40 (1985),
FUPRER, REER, AN, “ANERHHERD
?J‘&)J}F’Jfﬂ (% 2 ) BP3Ric3d 2 AR, M

Wl Aok, 9, 45- 16 (1982),

ARE i T A e A B

DR, CTAEWR W, 24, 104-114(1982),
RFIH, BORR. MRS A 1 BE

ST, BARED SHRICHE ) WSRO

{67 o AT LR ORI B AR,

R A R BT, 17, 61-67 (1968).

- RS L X B ARB IR R

FEEITFRORT L IR, MR, 1986, p.43-84,
KM A HE, BARAR, HET b B i 3t
AHABMATELHIC BT 2B, B LS — 7 HR
OB 2 R OB A LRI RIT TR,
MBSk A 29, 239 /1983/.

R R AR S Lo
RSB OFG R,
428 (1978),

RHSARAEE » )

B¥B L EEE 53, 425-

B, RIS R R,
FLH, B - 7 HER ORI e o EF

WKRIET2vE 97, 4
136 (1982),

Suzuki, M.; Kumada, K.
physically fractionated rotten plant residues

LESEE IS B, 28,

“Mineralization of

under upland conditions”. Soil Sci. Plant Nutr.
22, 373-385 (1976) .

RGP, A 27 AN FE 3 AHEN B 0 0%
BB BATRT, EAAARITER, 10, 5-16(1977).



SEB A 5 7 HEIB D B 2 AR O L 13

The Availability of Nitrogen from Bark Composts and
Effects of Their Application on Growth and Yields
of Upland Crops

Kazuo KONNO*, Yoshitaka HiraT**and Shuji HIGASHIDA***

Summary

Bark composts containing different wood species, auxiliary raw materials and having different
composting periods were tested for their nitrogen availability and effects of application on the growth
and yields of upland crops under a rotation system.

In the percentage composition of organic nitrogen in bark composts was observed smaller
nondistillable acid-soluble nitrogen fraction and larger acid-insoluble nitrogen fraction in comparison
with wheat straw composts. Relative order in 72% H,SO,-insoluble nitrogen fraction was softwood
bark composts >hardwood bark composts>wheat straw composts. Mineralization of nitrogen in bark
composts amended soils occurred in the case of C/N ratio of below 30-35 for softwood bark composts
or below 20-25 for hardwood bark composts. The rate of nitrogen mineralization was 4-5 % in the
case of C/N ratio of 15-16 for both wood species .

Utilization by crops of nitrogen from bark composts was closely related to the content of mineral
nitrogen plus mineralizable nitrogen (12-week incubation at 30°C) in bark composts. The recoveries
of nitrogen by crop growth from incorporated softwood bark composts (C/N ratio of 15-16) were only
0-4 % and considered to be smaller than those from incorporated hardwood bark composts or wheat
straw composts.

The effects of application of bark composts on the growth and yields of crops depended on the
nitrogen availability and the yields were approximately increased in proportion to the decrease of C/
N ratio of bark composts amended soils. On the other hand, application of bark composts accelerated
crop growth in the early stage irrespective of the nitrogen availability and increased the crop yields
corresponding to the amount of nitrogen taken up. The results indicated that the major effects of
application of bark composts were due to not only the nitrogen availability but also improvement of

the physico-chemical properties of the soils.

*Hokkaido Prefectural Kitami Agricultural Experiment Station, Kunneppu, Hokkaido, 099-14
Japan.
**Hokkaido Central Agricultural Experiment Station, Naganuma, Hokkaido, 069-13 Japan.
***Hokkaido Prefectural Tokachi Agricultural Experiment Station, Memuro, Hokkaido, 082 Japan.



