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Hiroshi Kawapa and Kyoji Surrai : Studies on Wood Waste Compost IV
The organic matter composition of barks and bark composts

B 5:~Anyy L AEHOHREROTRE 17 5 XUBMTE-- 2, BRIV ZhER
FH LT AR S — 7 MR OE MR EY WAKSMAN EIC X - TRET L, Fifh -7 Cii~a
B o 7 AERITIERT, =2/ —A_VEVHEY, VS =vBEL, ~1vAr—X, HEA
IERPI oty -7 OFNERAROELEL TR, =2/ AV EVAEY, BKRED,
~IEAR—RDORDLY =y, Ha v Ay BOMABER LN, wir—-A0EIZDWD X
5ok oo, BRE -7 LHRTEKATIEY, M2 VA7 BEBELLEL, #ARr—X, U=
YRSVRITKRRERR SN, ~AR v 73— 7 BRI OBS L VK v BIRELL
WAL, X OMOEMNID TN LB E R 570, [RER- - 7 BB C-N o/h&
WEE~NIEAR-R, 24— ADRPEICHE VA7 HOMARALNI, ~ABy 7RIV
K2R DS — 7 HEIRIZ oW CIBfTHER CBUROHIR . L TIRA S T3 C-N L &£ FEYE S &
OHEBMELZBRN LA, V7 =rydEEMEEE B bhihb ks, ~3eirw-RREER
E, =& -ARVEVTEIEY, ®ir—-RAELORTEEISISDODCHEERE, Bvkial, H
2V A7 Birg b TERRACHBRRD bh, Ld-> T, BRIHROETIX, &E TR
N EERMAI R (D 5 2 r — A OB L BROTERE L TRV 85,

I3 v o K

FEEZLRERAM~Lr , 2 LABOEEKEROFEER JCHAEE- -7, BLOThOo2IRM
ETBHIE A — 7 HIEO LR LR, Nis ICREOHRBR L O b, HIELERH > FEL
RH L, HEAA -7 REEROREDORYE S, LoBMBOBEORNET > TELS,

—RE RERO Bk TH D HRAOHE LA BT, BITHEROERRCH 5 EAFRME L ITHRYH
BeofRcELWEDOR LR A Z L, TORELOHRR I - THLPE IR TV S, LiL,
A= 7 DBHT A SDEACOWTORRANP IO T, SEVLHIEERSD JAEOENE L - T, 2
— 7 HROERH CHBHKEROFEE — 7, FHARER- — 75 JOHE- — 73BT, Hih
MR OED b#NEINZ 7.

Im g = &5 H

SHENIE 1Y 8 XUTE 3RO CH--RBO—HRHERA LI,
~hw .y 7 Tit, - 212 HB-1, BAEE-— 212 HB-2 (BAK®14) 10 HB-3 (3
), WP#EME HB-C-Ci %, KEM -7 CREERSIUERLIESYEL LT, HE-7i1X

1984 4£ 9 F 28 A%H +U r.5—43 Forest Soil—43
1 EECe5%

(2) BAFESHE

Z OWHEDO—IiZE 92 EHFRESREIT R\ TREL ).




—116 — HEBRBRBWARE H332%

HWBfs,7s © 3 K, FHEE -~ 712 HWBps,1,8,02 D 4 /5, AEHERL HWBCCy, 2,057,101 D 8 /5
%, TORPEFEHOBELSE L LTHA LK,

Zh b OBRRBOMENERE XUHE, NBSITVEHOBBIS1IHY SICEIHY ¥YBRIh
7“\:‘4 ‘o

III & B 5 X%

PRl mm CEALRERARY 2e 2 AWT, BRHOTLMEROSHE WaksMan FEIWITHE
Ui STEVENSON® D HKRI LT, 1) =27 - - Xv¥y (1:1) 6[EEY, 2) BkaEsy, 3)
2% HCl 7J¥4Y, 4) 80% Hl.SO, T¥#is LU 5) 80% H.SO. REHKE ST Li.

BOKMIBGPOERYE R, FAKMERYRERARNCB L, RREZEETEL, chik BRFT
550°C CTRALBEREE LT, £0EMLRDIL, 2% HCL LT 80% H,SO, W¥MnL, &H7T5 By
Somocy! EY CEEL, FREZhOf%E 0.3 fEL T~ err—ABIP e —-2XE 1L, 80%
H,S0, REHi4 C BI04 N #+h 2R Tyurin B L0 KyerpauL 3HTEE L. N itz vas
FRLRILLTNY 6.25 2L Tx VA2 BREL L, 2 v 7BOCEERY 50% LRHELT, 80%
H,SO, TIEHLChbx v 2B C ZELSWiflR ) 7= vBC kL, 3BK, V7=vDCH
HEY 63% LRELT, V7= vRERYENLL, Z0E»r4 N EFRHLERE N(NHN LU
NO,-N) &HEXZE LS\ offi® 6.26 FLTH2 VA7 BEERYRDI., ¥, EHALMIKIST
R A2 vHEALOREBELLTHCORTWARTENE (NI err—AB IV e —ARCOE
Bo2CrxT5%) ERd,

A7 IR RS CHEME 7 = » — 1B (Bark phenolic acid) ASBRETH TS, 0D
BEAMAHE (JIS ##EE, TAPII standard #) L5 L) /= VEXREGTh LD,
V) 7= vOBEBRELT, BRiEL 525 EXBELMRIRATVAED, Z0OKIE WaksMan EoOH
ACRELAE IR TWIEWD, BZb{ARCHA5LELLRD, LA T, SEDY /= VES
OREMEIBE 7=/ —1BESL O LBbR S,

SEFSKTBESOERBRTHIE, ol ZOESREN AL, R BHRET, BRED
NEOHCAECHEET S EERTWS, LidoT, A— 72— 7 B0 EBWERCILE: (ke
BEREFLTVEEL Oh O TER L. ZOESISE 0L CBKAIBYEICEEING,

IV & ®2

SPiERT Table 1 iRt &80 Thot,
HHBWES OB, TS — 213 81~91%, FARR-S— 712 76~90%, HM Tk 68~84% TH
oo B D IXKE XU, 2% HCI 3s 1O 80% H.SO, AP EIhd~iein—AK IV xR

— AP DORERD CILAYY THD,
V 5 =

1. $@<— o ORBWHER
FiER— 7 CiL, ~ary JIREREILEND L, =27 -0 - AVEVEIEHR I 7= vEHR



AREEHHEECET MR F4H) (TH -8 —117—

BELLEL, ~iein—ARIVHEE VAP BEERNELED ot LR —AFHRLEN -
w5t EROSESE CEE TR, ¥, BKTBYEIFROHEIDVD & 5 T -7,

KIS, BEKER HWBr.) LHRLESR HWBW) (oML (DWW & 57nil&ERR
BRI o

A=y DEBYERE BTHEROXERCH L EREORMENY Lh~NB5 L, ThZhEEOBRT L
CHERELRLH, SRMAERAELTY 7= VvEFRNIEL, ~ikrr —ABIT LR Er -
AEBENMEVE VLD, SHIL, ~ar, 7OBFCIE=F/ — VLY AIRREERERLICH
S, Hx VA BEERMNLEREWEVLL A, KESMOBAIIIhb0ESOEFFROMEILE <
CELWEIRG WS o, Ei, BOKTBRHEERII— 7 L EREHEE L OMKD Y & 5 R
Bohich ot

2. R—sOBARBTICHTITRBESOREE

B — 7 OBEBWER Y FE— 2 LN ERkO L5 REERR LR,

~aw ., 7 DBETE, HB-1, HB-2, HB-3 0l FAFRIMOR VR E=4 /-1 - XV E VT
B, BAKVEMES L0~ e - ASERIBAL, V) 7= Vs I v s BEERIMRER
Lice im—24ER 3 HB-2 Tk HB-1 X b4 L7243, HB-3 ik HB-2 Lhigkl, —ED
HRABEShih ot L L, A r—RA/~ixle—2 it EROECIRKELL, &<k, HB-
3THEETH ot = OARFITEP ST 5 HROIBODPBRM T, ~ I wir —ADTHRwN
r—AIDSBIhP P L oRTEDOE VL 5, EDE bodhti HB-2-HB-3 0B ki
By ) =N Ry EVAIBPEEROBYE L SICHETH -

FEBOBEL LT ~sm , 2 LABOERNR OGN, e — AGERTEFAFBIRE &
ot HWBp, (A4 ~5) THWDH 1 3 RBPHED bh s EEnRohisro
o

D EoB bt EhREOHEBEC VT, K -BEEDbRTV2EBYEEOY V= vE, HER
BABHED E DMOES DS BCHT HERIOHEEY KB LTS L\ b, Eie, SBICEAER
I BT 2 BWEROBTABETH -1 2 Lk, BABUOFEYOPTEPNCL LSV~ 1
Ar—ARIPerr —ZAOSEENTBENSER (Hx v A27H) 0 kW tic I THEIN
i idbnivi i,

3. MROTHRWHEA

FELEHEROBEOFRPERIT- A — 7 LRELWIEEYRL, BKTEY S J0Ms v A7 BEE
EHNBLLEL, v —ARITY) F= vEBRIB LU E ol =& 7 — N - XVEVEEYE X
U~ em — AGERGEEBOFE - — 7 LABEO VA CH ot LD 80% HoSO AHT
ONOLENRSTHHENELDTPNEL, BEOFBENR A - 78 X0 — 7B L N5 & G2 H
OB OUREELDTEVZ EERL TV,

CHLOESITBEOERMEBIT - 7 Likd k) RENBEEET A LR T LD V2 B,

4, KR—o¥MOFRBHES
A= HEIEOB AL, EFRTHDHED FBATERA - 2 oOBBYRET S, BELT

*  SEOHAFEE T HWBCCr 2 OXFRIHEE -7 Th5,




—118— HEABRBFRME #3325

Table 1. A — 272 & X O - — 2

Proximate organic matter composition of the

=R =
'\"/d(b“/ ) B
< B! BoKAT
Esita!frf;& RE X o/ UBW Hot water ~3i+tip—2
nan‘:e C N Ethanol- soluble Hemicellulose
benzen(1:1) matter
soluble
matter
~hwy 7
¥ B Fresh _
M_P park HB-! 53.5 0.21 255 14.8 6.3 9.9
¥ Piled HB-2 56.2 0.27 208 12.3 4.1 .9
=7 bark 5 51.6 0.32 161 5.5 3.0 8
,_y Bark
% g com HB-C-C, 48.6 1.44 33.6 2.6 2.2 6.5
post
B OE B
HWBf{; 47.6 0.65  73.2 3.4 4.4 16.4
% f Fresh
A% park HWBf 49.5 0.61  81.1 7 6.7 16.7
HWBf, 49.0 0.50  98.0 3.1 5.2 16.2
HWBps 47.4 0.68  69.7 1.9 1.9 12.1
B @ Piled HWBp, 51.8 0.84 61.7 2.6 2.5 11.4
~—7 bark HWBp, 47.6 0.69  69.0 2.6 2.9 13.7
HWBp;, 50.0 0.67  74.6 3.0 2.3 13.0
HWBCC, 45.3 2.38  19.0 2.3 3.8 7.5
HWBCC, 41.7 2.13  19.6 1.8 3.4 6.7
HWBCC, 45.5 1.69  26.9 2.0 3.4 1.2
,i_y Bark HWBCC, 42.5 1.67 25.4 1.8 3.1 7.9
¥ B jogt HWBCC, 49.7 1.56  31.9 3.1 2.3 6.2
HWBCCy 49.7 1.52  32.7 2.1 2.8 10.2
HWBCC, 52.7 0.91 57.2 4.0 2.2 1.6
HWBCC,; 50.9 0.81  62.8 3.5 2.4 12.3
%5 %
36.5 5.20 7.0 3.8 16.9 14.8

Remarks : *1 Mz V.7 SRz, 2EXSR>SRBBREREGEZE LSV LET 6.25 2RI THHL 7,
Crude protein is calculated by multiplying the value, subtracted inorganic-1 from total N,
*2) 5o 2 NONKIEIL, 80 % METFEENHOX V7 ERTHS,
Figures in parentheses are the protein content in 80 % HaSOq insoluble fraction (N x6.25) (%)
) SRTHEAE, 2REBEDS, - XREE~I e - RREOEROWE (B CEbL,

Reducing sugar rate is expressed by carbon in hemicellulose and cellulose/total carbon(%).
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barks and the bark composts

L N
(Per cent on dry basis)
y y #=v/
- r—A ~NIkr A+
. BLEHS 7 - -
crmox yr=y BREC7R O g Redueing  opiiRT et
Cellulose Iignin w1 Total sugar s .
protein’ rate*® Hemi- Hemi-
cellulose cellulose+
cellulose
Hemlock
17.5 41.6 1.3(0.5)*2 91.4 22.8 1.77 1.52
16.0 46.9 1.7(0.7) 89.9 19.7 1.80 1.88
20.0 47.9 2.0(0.9) 86.2 23.9 2.56 1.72
17.4 46.1 8.1(4.2) 82.6 21.9 2.67 1.93
Hardwood
22.3 30.7 4.1(1.6) 81.3 36.1 1.36 0.79
2.9 31.0 3.8(1.4) 84.8 34.7 1.31 0.78
23.5 31.7 3.1(1.2) 82.8 36.0 1.45 0.80
23.8 32.9 4.3(1.9) 76.3 33.7 1.97 0.92
17.9 38.1 5.3(2.4) 77.7 25.1 1.52 1.30
23.0 33.8 4.3(2.1) 80.3 34.2 1.68 0.92
26.3 34.9 4.2(1.9) 83.7 34.9 2.02 0.89
7.9 42.6 14.9(6.1) 79.0 15.1 1.05 2.79
6.6 36.8 12.9(6.0) 68.2 14.2 0.99 2.77
13.1 34.9 10.6(4.4) 75.2 23.6 1.17 1.44
14.7 31.0 10.4(4.0) 68.9 23.6 1.88 1.37
12.9 44.5 9.6(4.9) 78.6 17.1 2.08 2.33
19.0 38.4 9.2(4.7) 81.7 26.1 1.86 1.32
20.2 38.8 5.7(2.5) 82.5 26.8 1.74 1.22
23.0 37.6 5.1(2.2) 83.9 30.8 1.87 1.20
Chicken dropping
10.6 4.2 31.1(1.8) 81.4 30.9 0.72 0.17

by 6.25.
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Studies on Wood Waste Compost (IV) The organic matter composition
of barks and bark composts

Hiroshi Kawapa® and Kyoji Suirat®

Summary

The authors wished to clarify the organic matter compositions of barks and bark
composts and their fluctuations during composting process for the index of maturity. The
chemical compositions, properties, nitrogen and humus forms of the selected samples were
stated in Part 1 and 3. The results were exprssed in Table 1.

On the fresh and piled barks, much higher ethanol-benzene soluble matter and lignin
contents and much lower hemicellulose and crude protein contents of fresh hemlock bark
than those of hardwoods were noticeable. The ethanol-benzene soluble matter and hemi-
cellulose coatents of all fresh bark decreased and the lignin and crude protein contents
increased during the piling period. No specific trend was found in the cellulose contents,
but the cellulose/hemicellulose ratios increased.

On the hemlock bark composts, the organic matter fraction contents except for crude
protein decreased gradually. A paticular characterstic was that the fluctuations n hemi-
cellulose, cellulose and lignin contents and their mutual ratios were not distinguished.
Those trends made a quite contrast to those of hardwood bark composts. The organic
matter compositions of hardwood bark composts were fairly divergent in relation to their
C-N ratios. The decreases of hemicellulose and cellulose contens were distinguishable
according to the decreases of C-N ratio but the fluctuation in lignin contents were vague.

It was generally accepted that the C-N ratio decreased in relation to the advance of
decomposing or composting processes of plant residues. The C-N ratio was also used to
index the maturity of composts. The correlations between C-N ratio and content of each
organic matter fraction of the selected bark composts were expressed in Fig. 1. The C-N
ratio revealed no significant correlation with lignin content, a significant positive one with
hemicellulose content and very significant positive or negative ones with the other fraction
contents. In the authors’ opinion, the fluctuation in cellulose content of the bark composts
which were abundant in thier main raw materials, i.e. the fresh or piled barks, would be

very important for index of their maturity.
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