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Hiroshi Kawapa : Studies on Woody Waste Composts Part 2

Hardwood sawdust-hog excretion compost

E B COWRBEEMAY 7 X~ F#E (D HEOCEREXUCHEAROZEEIC Y 28
BOENEE S KUK, N BIOEHOBEELEL DT RIT S L&, M#io~LT Yy
g~ - FIEHE & DHRIC K - T, REBEM B L OCRIEIO KB RROMESEL (R b
SRTEELERF LD TH S, BONLEROFELTORKOEBDTH S,

1) MG T RO AL, N 3.5%, P20s 6.9%, KgO 4.6%, CaO 3.1%, MgO 2.3%
< Zﬁ - f:a
2) H1PoREHE (1:1) Bio~say 72— HEEH~<3E, N, PyOjs, K0, MgO
B UKEE BX 0 2.5% BHRTIA PaOs D4 PaOs 1T 2 HEAE <, CaO BEISEVAICE
L& S# e,

3) N OEBEIZONTHE, NOs-{LREMAE Db LA NHALRDIZ D250 <, HHAE N O
KT HEE LB IC B DTS B N 04 NICETaHESIZEALE(LLENC S, TI/B
BN OLROEDBEPLHTH S CEREK, BERNNELEOEHEEELUOHEENSR SN,

4) EHEDOEBICOOTE, HLEHES JOEEBO kBN F L K&, BREERIZ Re ZHCE
L, dlog Ky p8kE<, REBNILT, a0p TRAKBBICHECEMBRD LN, ChdD
HER, BRROREERECHEOEEEEZ XD, OUATENOARUBEM OREIKE S A
BREWEEbiic,

1. & L ®» k

FEbRETREEDOTEOHMA L BELORANEECTH 208, THICH > TEERROEEILE
BEREOIANE L. RRICERICET 2REBRR— & QICh B LB —OMIRIR 14T i
WIC, FHBAERE UTREBHEAMBELIID DDH 5, TN ODMBICHILT 5 720)ic, REERD
BHIAOEBERT IO VB BEEGEESE LTI TR ODNHBD TN 5,

COXHBEREDS &I, BEMBRTRAERS DN T 2EKOHEIAL, FIR—4B XCK—%2TH
BELT, e oI RE & 12 2 BE OKS OB E LTA AEILEDORBEEMAZRER & LT
BRI 2 HRERA LTS, LD -T, TN OOHRIIS $ THERKRTT O TS IAREBEHHER
LRENRBPIEORIEZEEBIN G, CNELEBEORBERMIEILICEYD 5, &5WVIFBIEICKSY
NENFABOMBETHEA D,

AEEE T BOKEER S0 SR “BMOKERICE T 2 RIBRAWEINIC BT 2019087 0—5&
L UTHbNE “FHIRYOMIBER QPR 1ICBOTEIE SN RN A #7 X -F#E (111D HE
ZAFT HEEELOT, b0 HEORETRICK Y 2FHE B XOHE, N BIUEED
TEREOZALIE EIC D0 THRET 2 & &g, HIBOFRE LCOREORREHoPICT 2 LR L

19794F 4 A 5 B 523 + 23 For. Soils—23
1) +U&5F
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2o
COPIRETICH D, BECEERMZHESNZE U L 9BEU & S PR ZEERELEE
O VRAMEZDELICT LD DORELET 5,

2. # ®H ®H #

PR UIBRHT, ML U« 38L& SIBHREDEED S Lic, 1975488 ~11 Alc, #ziE
BATOBRREBRCERL TEHEINCODTH 5,

FROA# 7 X3, FEORM IS SER UL FRERA#2 X (V2 BL0 25 ORA
W) ThHL, FERLROBFEBECHEPORKICE Y 7 & LTRW: LAOEEMA 77 X L FER
DBEMTH Do UIdioT, RERESNTHEEZRBLTVOT, EPOBROBEIC L, TED
BiE L Tz,

BUEHER, RilOEERA A XEFFE 1:1 (BR) DEATEAL, KEMATKDEK 60%
(FTECES LARBBSHTRE) KB LT, R, HEEEERK 1ton (W 2m®) T, &0
—BAEFIALTT -7,

RO YR UBETIORT K91 2 BT - 7o, HEMORAGRIIRITT, HRERS LUKWDE
LERICE, WINbEASIBEEBER L, R TRE 70°C OEEAHEE Lz, HEREIKN 70 BT

Table 1. REHA H 7 X B LXTCHEEHLT #7 X
Chemical property and composition of hardwood sawdust

= %6 & IRIEMEC
& pH c N# oo | Water | CEC
D;z;rrge lgf Color (H,0) solgble
P (%) (%) %) |me/100g)
RIERA H 7 X
. 10 YR 8/6 0. 46
HS-1 Yellow orange | &% 46.8 0.22 213 | 0o 14,5
IEEER A 77 X - RFEHER
- 10YR 4/3 T S T
HS-H-C: Dull yellow 6.70 39.2 3.11 12. 6 (6- ) 63.5
brown .
HS-H-Ca | BT 735 | w3 | zes | 1es | 2 e
HS-H-Cs Eid:t | 7.10 37.2 3.02 12.3 é: fg 73.8
HS-H-Cs Eid_—t 7.10 36.6 3.52 10,4 (5: 2; 85.7

) #1 £ N3 NOs-N 245,
#2 £ CIKHT AN~V 1,
*3 4 PgOp ICXd 2=k~ b,
x4 2.59% HEERTIIA PoOs [Z7kIAM: P2Os 2 &5,



REBEMER BT 205 GE28H) GIH)

&)ﬁfco

HEERE O LB JUHEILRZICE 1 3 RIS IZRO E B D TH 2,
HS*-1: FRIOEER (7 2F 3+ 3) #4727 X G

HS-H-C¥o A 17 KB LTKE 1:1 OIREY. 8 A 27 HHER R
HS-H-Cy--- 38 1 B DK U, 9 A 11 H,

HS-H-Cg+-35 2 HIEI 0K Ui, 10 A 15 Bo

HS-H-Cy--58THo 11 A4 B,

IS ORBEEHT, NSRBI L, 1 mm TEB L THICH L

SRTERT~THIR? CRARTD 50
4. {LEe9MER UMK BREBLURE—D

BRBR O FERIL Table 1 KRTEBDTH S,

FIEE D HS-1 JREMAF 7 ) i3 pH 6.0 THERMAERE L, CRER 47%, NEER0.22% T
DLOTEL, CN LIZH 2101 L, ShHTREP -7, Tz, PuOs K0, Ca0, MgO B XU NagO

-BREREOMENEE S L UMK

and hardwood sawdust-hog excretion composts

(##% D 2 On dry basis)

K0 Na,O Ca0 MgO 2.5% | Cl (m mho/
Water acetic Total cm)
@ | @ | @ | (% | ol | add (opm) | (25°C)
© o © soluble¥t ppm
Hardwood sawdust
0.20 | 0,0051 0.60 | 0.055 é’-l_oégg) (g;ﬂis) 0.032 - 0.23
Hardwood sawdust-hog excretion compost
4,55 0.71 2,24 2,15 (42' 67 (9‘;’- §§ 6.0l | 10,600 13. 4
411 0.73 2.75 2.23 (2;- f§ (8? gg 6.20 | 9,490 10,2
4,55 0.79 2,80 2,05 (3;- i; ‘ (gj g? 5.78 | 10,100 10,9
4,61 0. 84 3.06 2.33 (85- 8? (92- 3)7 6.49 | 10,700 11.4

Remarks) =*1 Total-N includes NO3z-N.
%2 Per cent of total C.
*3 Per cent of total PgOs.
*4 2.59 acetic acid soluble P3Oj includes water soluble P3Os.

*HS: Hardwood sawdust DB, *+HS-H-C:-----Hardwood sawdust-hog excretion compost DI,
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73 E DI AMNEE LB - 7o PeOs 1340 1/3 25 2.5% BYEETIIAT & » 7c i, £ OREARIR KA
HTHotco U -T, BDOK2/3ITHEREE POy LN/, CECII 14.5me/100g THILY
Bip -7, SETCHREINTL S KB4 #7 ZDK 10~15me/100 g LEBED LV~ EW0NZE %,
EC i3 0.23 m mho/cm TH I DR, KIEHDIEMIBEDE I ERE LT,

HERABEICBY 2EMEBROEBDTH -7,

BFETHERERD SBRICESE T HS-H-Ci~Cp EPRoNT, INhd 10 YR 4/3 (ICiZE
w/E) OERERL, B (Rt oeBRALNEL 5T,

C B 37~39% A7R L, HEILLBRE DT I - THEP KOS RONIICBE T - 1co N EBE
13 2.65~3.52%, C/N Hiid 10.4~14.8 2R L, BRHRIUIIIC X » THESR SN ch, 2RIIC N
BEREHLOTEL, CNLEZ EOLDTENENZ 5, HPLBREROETICES N BESIU CN L
DB ARIRAT, I LBREOETICNES N BEDORA, C/N HOBLO LS B—EOEMITR SN
B ot COAR, ARNEEMORBAS LCWOELRBFEETTOU DI, BEORE—EHIE
HTlinh s bitEsns,

RIEP TR~ BEAEZR (111D Lic~any 78— R (HB-C-Co~Ce) OBAIKHE, BHERON
BENTEIICIELS (1.57~1.66%), HBEPIK»ribD N 0%k (NHy & UTOER) HEESIN
DLENE L, AHOBRESHELOEARE LWHEEEZRLTVEEVA S, TNHDOFEE, HBD
N OEREICBNTHHY & HITRINTIO B LD I, KEEMOMERYLICEE LT, RBERD L ORI
B3 2MEVOTESMBREL LT, BFEBIUBERILROVRETHEEZE T2 EERTEDENVA
E5,

KWHE C BT 2.3~2.8%, & CIloxdd 2RI 6.0~7.4% I3 L, HEPLBEOEICHE - TH
D& 2 BREMBRENGE D 5T, T, THODMIEHIRD O~Lmy 78— 7 - BEHETBN TN OB
ELELDTEP - B E, FLOVEEEZRL TN, CORRFERMEROSHLEEZ
5N 5,

CEC [3Hi#Ey (HS-H-Cp) 1T 64me/100g 27RL, FEEA A7 ZX0FLOEMERLIL, TOA
BEEEED CECOE LIRSV EETRBT 200 EWVA5, HHERIE2EEOWDE LR (HS-
H-Co) »oHE (HS-H-C) DIRICHEL, BETIE 86me/100g IKE Lz, CDX DI, HERRLTE
itk % CEC o, Bi#® O ~hvy 7 5—7 -BEHRLOBA L BHRiNS L, 4H0 BES
CEC OZAL A HEIAL BB OBTRELRIIEEE LTRV I I, 220k b0 & Bbhi,

HEMALSE T (HS-H-Cy) 1tB1) 5 P05 (6.94%), KO (4.61%), CaO (3.06%), MgO (2.33%)
B XU Na0 (0.84%) OFHEHBSIOITNELRD OEBEARLLY, bRV INGEELT
FEICHRT 2H0TH %, AEE RELTOMTE 1T - TOIRVOTRE B TR0, Hi
(HS-H-Cy) Ofli%HERY OHED e T 2 &, KHEIT PO, KO B XU MgO BENEL, Cal
BEDSENC EDHEESN S, X5IT, PoOs 1020 TRUKIETES XU 2. 5% BRI PaOs D4 PyOs iC
S35 ENEL (B, RIBSPBEEE POs— XL LTY YBAVY I LN LY VBB= XV Y L—
KE-TEDON TR, T, Cal itts 3 MgO OUEMNFELL BV EHERE SN, TNLD
I, RIS BEOEMMENE LOREERT E i, ARICREREM OBELORIERE LT
A B REFRRO MR ZEEEEO /L FNME—SRNEE S XU 2 OHEDO LR RIZTHESR S



RE B HELICEE 2R5E (B 280 (A — 69 —

VDT, ZORDOEHICBT 2HEASED TTHEEERELILENHH D,
ClIBEEI3AY 10,000 ppm ICE L, FHUWERBEEZR LR, COSRLBREICHRT 56DTH %0
ECRWihd 10mmho/em 2 2, FLIEMP -7, COMIE LBo Cl, JKEM POs; i3 U
b, ZOMOKEERBBHRIBEOR N EERTEDENAIL D,
PH 3 6.70~7.35 7R L, RIEHFETH -7,

5. N OEEE (ERB L UHE—D

Hakatklo N @JE#ElE Table 2 KR4 EB0TH b,
SEREEE N JBERI, R N— 27 B E DB TRS {, NHeN 5 50 NOg-N i3 22N 4 3 1O 2 ppm,

NITHd 2 HRIZ 0.2 8 K0 0. 1% ICBE 12 - 12,
HMLBREOEBRICE N T, MY HS-H-C) T Cithiid D NHe-N 5 LU NOs-N RS
ichs, HERHIR T NH-N 1349 1, 400~2, 100 ppm, NOg-N (349 190~1, 200 ppm %73 L, 4 N i
T HHBIIENEN4.6~7.0% BLU0.7~3.6% ICE LI, &I, WEFNOEADS NO-N kD%

Table 2. [KEMA A7 XB LCRES A #7 X - FHEHELO N O
Nitrogen form of hardwood sawdust and hardwood

sawdust-hog excretion composts (#H2 : On dry basis)
FHAE N O#ik : Organic N composition*2 oW fE N
HO R ERIEN o N Hydeolysable N BEIA Inorganic N (ppm)
Name of |Organic|Am- . . Un- | INon- kkkkk N
¥ . tAmino- |Amino- |
sample N mor_léa- sugar|  acid 1derflit1 q| Total liydrgi NH,-N | NOg-N | Total
(%) | amide N N ed | yzable
N N | N
R A 7 X+ Hardwood sawdust
! [ !
HS-1 0.228 9.3 21 3.5 a1 820 18.0 o % [ . 32*33

JREERE A H7 X - JREHEIE © Hardwood sawdust-hog excretion compost

ﬁ;{S~H—C1 3.04 20,2 ; 7 36.9 21.6 80. 31 19.7 1’&1.0;)4‘ (22)4 2’6.13?-
HS-H-C, 2.63  30.0 2.7 28,20 18.8 79,7  20.3 1@2‘7*;) (O';gii éfi())
HS-H-C, | 297 3.1 1.9 251 171 8.2 16 3 ARG G
HS-H-C, 3.40  31.0 1.5, 24.2] 23.9] 80.6] 19.4 é:’i?%) 23239 gé?gg’

) #l /TJV5~—JV(£ &3 N,
#2 N & fraction 37 v & —w Nicwd 59— +% ¥ P TRUTZ,
*3 & NEHT B~k b,
*4 JRIRAEN (RER) OHMFICE S NH-N 24T HHERS D,
Remarks : *1 Organic N is determined by KJELpDAHL method.
*2 Organic N composition is expressed by the N amount of every fraction as per cent of
organic N.
*3 Figures in parentheses are the N amount as per cent of total N (See Table 1).
*4 Tt may include the NHy4-N from urea by MgO distillation. Urea-N is undetermined.
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NH:-N OFBENC EMER SNz, B2 O~any 73 —7 - BEEEOHA&KE, OFNOEe
& NHAN &3 bdTAHiEl, KA NOs-N G Ho/c il iz &, AHO RERMELD Hac
1, WA NOs [bRfEMA & & bic, NHy (LEREAMSEROBRMEE TR L TR, WD & 52z
ZRLTNIZEWNWZ 5,

FHHEHEE N & fraction @ v & —v N iCd 2 BIIRD EB D TH - 1o IKSFRYE N BOFHD
D BREEIC BOTH IZEALEEBRONT, 80% fitk % Rli. 73/ BEN 3 HFSY
(HS-H-Cy) 1359 37% T&H - 73, HEALBROMETICHN » TRREA L, R (HS-H-C) TEK 24
BIBD Uz, 7I/BENOBLORARHERESR, SE1EWDEL (HS-H-C) FTHAREL,
ZOBEIRBICPOPTH olce TYE=T -7 3 FEEN BHREER S DIEREHICHEAL, 20O
DIE UK (HS-H-Cy) ICIZHER SO 245 (39%) 102 L, ORET Lichs, HETIKN 0% OF
WYASIVER LT, 73/ HEEN BOTNOBRBTEELDTHEL, L5~2.7% KBENP 7o R
FE N 3 17~24% %27R Lichs, HRGERICB Y 28— EQBANRLNIED - T2,

DLEDRERAR®RD O~Lsmy s N—7 - BEELE KT 2L, #ERLORBRBICENTHTO LN
IRAIYE N BB VAV EER LT &, TIVBEN OBSBEPPTE - s, TVE=T
ST FEN BSOSV EEEL OO, BEQHAICE LOHMEERLTORENZ B,

HIR (4) XD, 4EOKREAERFR &3 2 REREMAHEENE L ~vD N BEEEY C/N 2R
L7cZ &EbEDT, REMA V7 X -FEHRE~ 20 v 78— - BEHEO LROERELS LUER
e N OROHEIZ, NESXCHIEICES T 2MEYOXERMRELE LT, KES XUBESD
RORBERUEEBE TS EE2RTEIDENZ ZP

6. BHOFRE ERBIUHEI)

AR OB OME S L UBHR OYLZNE R Table 3 XU Fig. 1 I, BHEBOBIN= <7

Fovid Fig. 2 1C, JBEBOSEIZ Fig. 3 WRTEBHTH 5,
6-1 [LEHAHIX

[REWMA S 7 ZBHBEE, BEBEI0 TVERR $bDTHEL, CofCr bbb L3 LI/NE
Botio CNOOMRAIHY O~smy 78— 7 EHRBZENTRLEHHTEL, VB UL L0EES
RLTWBENZ B,

EHEBORIIZ <7 F VIMERIRRIEZRE T, RERMD SEEEMICAL > TRIZERWIC LR
Utzo 4log Ky (log Kyo—log Keo) 13 4 log Ky (log Keso—log Ksso) KD KREL, EEEMOFHEH
MK ED T, dlog K1 BRU 4log Ky BELLRE L, REBFLNSVAR, BHEBEELL
RABBRBIH D EERLTNSENZ S, Fig. 3ITRT LOIC, BERIE R ZITET %,

6-2 JREHF NI X - FEHERE
IREER A 7 X - BFEHEE O SLEREORBIEICE T 2 EHOBEOEIIZRDO EBDTH -1,
B DML DE T, EEMA T X & RELHER L Bl HS-H-C) T, HHER, 7VvrBBX

*) FIP O~Lmy 7o8—7 - BIEHEOEAICE, —BICRESIOBEORMIM THO TS, COBAK
RNOBNGEHTREE-N LD RE-NOFBEZNN, BESM (01, REEEN OBAL N OREIZ—
BORER XOHRERNOBE LABROEAERLTVEALLRT, LROHHROTUMRENIONB LN
%o
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OB RS L CBRLED, S RBHEBOBANE L» /o T, TN ST Cu/Cr HIZH
FISWRAER U,

ZOBRBRBICEL T TO EBRE (HS-H-Ci~Cy TiL, BRHBRIERESCOICER LIS, 7V Rl
B & D EHEDBR NI 5 Tco TNUTHES T CulCr b WHIE L7ce L L, &MRNIEEEmE LT
HHL LRI B D 2B OMER DI, & ICEHFLROVED S,

F, B (HS-H-Cp DOFH O ZIHY D~ LTy 78— - BEYEFE L 2 &, Co/Cr LT
ESICHY & D BRI R NI - 7eds, JEERE, 7w REEB X CHMBEESE L RSN &0
SN,

ERERE DR 2 =7 bovid, HEIB(LERIC B Y 2 KBV b RTE DRI A 777 X &L 72
BERL, FBRICENOBIGERIRONE P T 4log Ky BOTNSFRA 7 XKLV EBDKE L,

Table 3. JREERIA H'7 A8 XCIEEEM A #7 Z - FEHEN QO JE AR
Humus form of hardwood sawdust and hardwood sawdust-hog
excretion composts (#:47% @ On dry basis)
Sk 4 JEREDKEL : Humus composition C IBIEER DLEHINEE .
A A — ——— Optical properties of humic acid
Nome of | oG M| TR | pn ek
ame o umic tulvic
sample acid acid hxtracted CalCy 4 log Ky 4 log K, Rf

(h-1) |(f-laf1) Dumus
[E¥K A 47 2 X : Hardwood sawdust

%
HS-1 2.5

w
@

8.3 0.43 1,002 0,723 0.067

IR A A7 R - FREHERR : Hardwood sawdust-hog excretion composts

HS-H-C: 17,2 11,5 28.7 1.50 1.045 0.895 0.092

J
- % SO U S

HS-H-C: | 18.7 11,6 30,3 1,61 1.046 0.910 0.095
i _

HS-H-Cs 20,4 11.4 31.8 1.79 ; 1.040 0,922 0.102

|
HS-H-Cy 21.6 11,0 32.6 1.96 1.036 0.937 0.108

) ORI fraction-C D& C ICHF B/8— € ¥ b TRUT,
(h-1) : Fraction-1 GEEERIEH) ORFHR.
f-la @ BEPTIRIRHE,
f-1 : Fraction-1 @ 7 VK[
4 log K1=10g K400—10g Keoo
dlog Ko=1log Kgso—log Kgso
Rf @ JEHEERIA C 100 mg/l DRIFIFBT 5 Keoo TRU,
Remarks : Humus composition is expressed by the carbon amount of every fraction as per cent of total
soil organic carbon.
h-1 : Humic acid in Fraction-1 (free humus).
f-1a : Acid soluble humus.
f-1 : Fulvic acid in Fraction-1.
4 log K1=10g K400—10g Kaoo.
4log Ka=log Kg¢s0—log Kaso.
Rf is Kggg of Na-humate solution containing carbon 100 mg per liter.
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Humus composition of hardwood sawdust
and hardwood sawdust-hog excretion
composts. (Appendix. Comparison with
that of hemlock barks and hemlock bark-
chlcken dropping composts®).
B Avnbnay 73— 7, A--~bLay JN—F
- JEHE
Remark : A\---Hemlock bark, & ---Hemlock bark-
chicken droppings compost.
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ﬂg? JREER A H 7 X6 X ORI A
H o X~ RFEHERE O FEHEEE O TR 2 2
7 b
Absorption spectra of humic
acids of hardwood sawdust and
hardwood sawdust-hog excretion
composts.
) BEREE
Remarks : Concentration of humic
acid is arbitrarily chosen.

Fig. 3 JREM/ N~ BXOEER~— 7 - KE
HREOBHEROSER (N HH1E O AE,
NbTy JN= I BIOE~NLT g JN—) - T
BEHEE O BEIRY® & D KD

Classification diagram of humic acids of
hardwood sawdust and hardwood saw-
dust-hog excretion composts (Appendix.
Comparison with the humic acids of A,
layers of forest soils, hemlock barks and
hemlock bark-chicken dropping com-
posts).
&) BT A BOBHERO BN
A NBT oy JN—F BN LAR Y J N
BEHEE
Remarks : The line is the regression curve of
humic acids of A layer of forest soils.
A\--Hemlock bark, A ---Hemlock
bark-chicken droppings compost.
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HEAEBIRIC B 0TS & S AR SN D - 7o, 4 log Ko NIRRT DHINL 7o RE 13
A 7 ik B SHERAOIC e DAL, HE(LRETRIEKWE Lz, UL, Zhoo REE
BT AL (A BEED) OEIRE s s, EhDTED VRV ItEEE ST WRENR
IR A 77 2 - WEHEE ORI Z g s RE IR L Todz,

CNHDO/RAEREGT 5 &, EREA 77 X - FEMEEOBEBRR NSNS RATERICEEE -
TOREOR Do Rz, TMHPON LTy 73— - BRIEBE W5 &, 4log Ky 13D x5 i
RoNighp o7, dlog Ky @3B0 REL, RE BFLIBENEVA S, CRSOAR, TEEO~
Lm oy g N= 7 B RUIREERA 77 XHIED 4log Ky XU RE 5% LOMEAR LTS A0 BRT
b, REFO BELBROERELZ 24D, LA EEHOMEBICAD ECABRRENLELLN
7o

X 13

D #HE 5A S DO RREICET AR OF 45D S XORHER Py, Biktd, BRLEE
FOTRKDBREDILIE, DR, 284, 5780, (1976)

2) WHE A (Kawapa, H) : KEBEMHEIICET 2072 GE1HD ~2am oy 75— 7 HEIC DT,
MERPTE, 301, 47~78, (1978) (Studies on woody waste composts. Part 1 On the hemlock
bark composts. Bull. For. & For. Prod. Res. Inst., 301, 47~78, (1978)]

Studies on Woody Waste Composts Part 2

Hardwood sawdust-hog excretion compost

Hiroshi Kawapa®

1. Introduction

At present, with the flourishing of the livestock industry in this country, the disposal of
livestock excretion, especially that of cattle and hogs, is coming to be a serious social nuisance.
As a result, the livestock breeders are going to make attempts to feedback the excretion
directly or indirectly through the compost to farms to settle those troubles.

In this case, the main raw material of compost is the excretion of livestock, and the
sawdust is used as an auxiliary material for the regulation of excessive moisture of excretion.
In the author’s opinion, it may belong to the woody waste compost in a broad sense, but they
seemed to be remarkably different from the usual woody waste composts produced by lumber
industrial plants.

The author had a chance to examine a trial product of hardwood sawdust compost and
found that hog excretion was heavily applied in the ratio of 1:1 recently. Now he wishes

to state its chemical property and composition, nitrogen and humus forms.

Received April 5, 1979
(1) Forest Soil Division
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2. Selected samples

The selected samples were produced by a hog breeder under the guidance of some members
of the author’s colleages from August to November, 1975.

The raw materials were fresh hardwood sawdust and hog excretion. To be exact, the
latter was a mixture of hog excretion and hardwood sawdust as bedding for hogs.

Both raw materials in the same amount, about 1m3 (500 kg) respectively, were well mixed
by hand and their moisture content was adjusted to about 6095. Then they piled up in a
corner of the hog shed. They were turned two times in their composting process. The
temperature of pile rapidly rose after piling and every turning, and it kept about 70°C.

The names of the selected samples and their sampling dates were as follows :

HS-1; The fresh hardwood (Quercus acutissima and Q. servata) sawdust.

HS-H-C;; The mixture of fresh hardwood sawdust and hog excretion in the ratio of 1:1
at the beginning of composting process, August 27.

HS-H-Cy; At the first turning, September 11.

HS-H-Cs; At the second turning, October 15.

HS-H-C,; At the final stage of composting process, November 4.

The total composting period was about 70 days.

The selected samples were air-dried, ground and 1 mm-sieved for analysis.
3. Analytical method
The analytical methods were the same as those of Part 12.

4. Chemical property and composition
(Result and discussion 1)

The analytical results were expressed in Table 1.

4-1 The hardwood sawdust (HS-1)

Its reaction was slightly acidic, i. e. pH 6.0. Its extremely high C-N ratio, i.e. 213, and
remarkably low PyOs, K0, CaO and MgO concentrations were noticeable. One-third of its PyOj
was inorganic form and the rest organic form. Its CEC was only 14.5me/100g and it agreed
with the usual level of CEC of sawdust, i. e. 10~15me/100g, by some researchers, and it is
much lower than that of hemlock bark stated in Part 12,i. e. 41 me/100g. Its low EC value
told of its very low water soluble mineral concentrations.

4-2 The transformation during the composting process

The color of the selected samples was 10 YR 3/4 in Munsell Color Chart (dull yellow-brown)
at every stage of composting process, and no blackish hue was recognized.

Total organic C concentration of every composting stage was 37~39%. Total N con-
centration fluctuated in the range of 2.65~3.529. Its rather wide fluctuation and no certain
trend according to the progress of composting process may be possibly due to the uneveness
of materials mixed by hand. Their C-N ratios were in the range of 10.4~14.8 and they were
remarkably low as the level of C-N ratio of compost. Considering the fact that the hemlock
bark composts heavily applied with chicken droppings in the ratio of 1:1 lost abundant N
in their composting process as described in Part 12, the N concentration and C-N ratio of

hardwood sawdust-hog excretion compost (HS-H-C,) suggested the distinguished difference



AEFEMHEN I 27078 (B 2 ) GHD — 75 —

between chicken droppings and hog excretion on the N transformation in the composting
process.

The range of water soluble C concentrations was 2.3~2.8% and they correspond to 6.0~
7.4% of total organic C. Those values were extremely high, and they expressed no certain
trend of decreasing according to the progress of composting process. Those facts are very
interesting and they seemed to be one of the characteristics of the hog excretion compost.

The author is of the opinion that the water soluble C concentration would not be an
adequate index of maturity of compost.

The remarkably increased CEC of HS-H-C; at the beginning of composting process that
reached to 64me/100 g suggested very high CEC of the hog excretion. The CEC gradually
increased according to the progress of composting process and it reached to 86 me/l100g at
the final stage (HS-H-C,). The narrow range of CEC fluctuation in composting process sug-
gested that the increase of CEC would be a rather inadequate index for the maturity of
compost.

The remarkably high Ps0s, K0, CaO and MgO concentrations of HS-H-C;~C, were the
effect of hog excretion. Though the following comparison is not exact as the hog excretion
in this case was a mixture of hardwood sawdust, but the mineral compositions of HS-H-Cy~
C4 suggested that the higher Py0s5, K40 and MgO concentrations and lower CaO concentration
of hog excretion in comparison with those of chicken droppings described in Part 1%.

The most part of PyO;, i. e. 80~90%, is inorganic in form and it seemed to be 2.5% acetic
acid soluble Ca- and Mg-phosphate. The relatively high MgO concentration and accordingly
very low CaO : MgO ratio of hog excretion were worthy of note.

Their reaction was almost neutral, i.e. 6.70-~7.35.
5. Nitrogen form (Result and discussion 2)

The nitrogen forms of the selected samples were stated in Table 2.

Inorganic N concentrations of the fresh hardwood sawdust were only 4.4 ppm in NH-N
and 2.2ppm in NOs-N, and they correspond to 0.2% and 0.1% of total N, respectively.

The active mineralization of organic N occurred in the composting process. The range
NH4N was 1,400~2,100 ppm and that of NOs-N was 190~-1,240 ppm, and they correspond to
4.6~7.0% and 0.7~-3.6% of total N, respectively. It is noticeable that the NH,-N concentration
was higher than NOs-N in every stage of composting process. The fact that active ammoni-
fication continued until the final stage of composting process is in striking contrast in com-
parison with that of chicken droppings compost described in Part 12,

The following facts were observed on the organic' N composition, such as the rate of
every organic N fraction to the total N :

The hydrolyzable-N was almost the same level, and it kept about 80% in every stage of
composting process. The amino acid-N was 37% at the beginning of composting process but
it gradually decreased into 24% in its final stage. Its decrease was more distinguished in
the early stage than in the late one of composting process. Ammonia-amide-N rapidly increased
after piling and it reached to max., i. e. 39%, at the second turing. Then it decreased after-
ward to 31% at the final stage. Amino sugar-N is very low, i. e. 1.6~2.7%, and unidentified-N
kept to 17~24% during the composting process, but no certain trend of their fluctuation was

recognized.



— 76 — WERBBARE #3055

Comparing the organic N composition of hog excretion compost with that of the chicken
droppings compost described in Part 12, the higher levels of hydrolyzable-N and ammonia-

amide-N and the gradual decrease of amino-acid N were in striking contrast.

6. Humus forms (Result and discussion 3)

The humus composition and optical property of humic acid of the selected samples were
stated in Table 3 and Fig. 1. The absorption spectrum of humic acid was expressed in Fig.
2 and the classification of humic acid in Fig. 3.

6-1 Hardwood sawdust

Its humic acid, fulvic acid and extractable humus were very low, and they were only
2.5%, 5.8% and 8.3%, respectively. Its C,/Cs ratio was very low, i. e. only 0.43.

Its humic acid belonged to Re type. It expressed high 4 log K; (log Kyo—1log Kgoo) and
4 log Ky (log Kgso—1log Kaso), i. €. 1.00 and 0.72, respectively. The larger value of 4 log K; than
that of 4 log K, was unique. No distinct peak of absorption band or shoulder were recognized
on the absorption spectrum of humic acid. Besides, its Rf value is extremely low, i. e. 0.067.
Summarizing those data, they told of the extremely immature stage of humifying process.

6-2 Hardwood sawdust-hog excretion compost

The following facts were observed on the humus composition in its composting process :

The remarkable increase of humic acid, fulvic acid and extractable humus in the begin-
ning of composting process (HS-H-C;) comparing with those of the fresh hardwood sawdust
was recognized. Among them the increase of humic acid was striking, i. e. from 2.5% to 17.2
%, and subsequently C,/C; ratio of HS-H-C; was remarkably increased, i. e. from 0.43 to 1.50.

The humic acid gradually increased according to the progress of composting process, i. e.
from 17.2 to 21.6%, but the fluctuation of fulvic acid was vague. Subsequently C,/Cy ratio
gradually increased, i. e. from 1.50 to 1.96.

Every humic acid belonged to Rf type. It expressed no distinct peak of absorption band
or shoulder. The 4 log K; in every stage of composting process slightly increased compared
with that of fresh sawdust but no clear fluctuation was recognized during the composting
process. However, 4 log K, increased at the beginning of composting process compared with
that of the fresh sawdust, and it gradually increased, i. e. from 0.90 to 0.94, according to the
progress of composting process. Rf values remarkably increased at the beginning of compost-
ing process compared with that of the fresh sawdust, and it gradually increased afterwards,
i.e. from 0.092 at the beginning to 0.108 finally.

Summarizing those data, high 4 log K; and 4 log K3, and low Rf values told that the
humifying process of hardwood sawdust-hog excretion compost gradually proceeded in its

composting process but it remained still at the immature stage even in its final stage.



