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Wood Components of Woody Soil Conditioner with the
Lapse of Time by its Application in the Field
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Temperature curve of a mixture of Sugi sawdust and cattle
excretion at the central part of a heap during composting.
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Table 1. RFDZ B L% OHBHBYOSHTE

Analytical data of sugi sawdust and their change by keeping in the soil. (%)
T v a—ju- ’
RERH | EBBOR | K 5 | Nvey | #ukihimgy | 1% NaOH| ko ) Klason
Weight i 9 M mox Vr=»
Tespu&g decreasing Ash bAlcohol- Hot water | 19 NaOH | Holo- Klason
perio Tatio enzene extracts | extracts | cellulose lignin
extracts
0
2 St —
(original) 0.6 1.8 2.0 10,5 63.0 32.3
sample
6 mon, 3.1 0.5 0.8 0.8 10.8 56.8 34.0
1l yr. 17,0 0.6 1.2 3.2 27,1 51.7 38.7
2 yr. 16.7 0.4 1.6 2.7 15.4 55.7 35.1
3 yr. 22,7 0.9 1.4 2.3 14,5 51.3 35.1




RELEREM OMBMERRKICE Y 2 A MRS ORBENL (LD - B - HED — 5 —
Table 2. IBURRMICEY 2EEFIR, Kok IUEEMLHORREL
Weight decreasing ratio, content of ash and extractives of woody
soil conditioner and their change with the lapse of time. (%)
Toa—iv-
RBEF | BB | EEROER | K 4 | dkib | fokmms | svey |1 % Hbj‘a%{
Testi Testi Weight Cold water | Hot water %1 c%ihé?-
;13. crég pirilorég decreasing Ash extracts extracts benzene 1 Zf{ tII'\Ia?:?sH
ratio (pH) (pH) extracts
IR ROk
(original) 0 — 16,2 9.5(7.1) | 11.5(6.6) 1.6 34,0
sample
6 mon. 19,7 15,5 4,6(7.0) 7.6(6.0) 1.5 39.9
I 26.3 16. 2 4.2(2.2) | 6.7(2.9) 1.9 35.4
on the 2 yr. 43.9 26.9 2,007.1) | 4.2¢6.6) 1.6 41,2
ground | 5 o 51,2 28,9 1.96.8) | 6.7¢6.7) 1.6 6.3
6 mon. 34,8 16.7 4.2(7.0) | 7.6(7.1) 1.9 38,2
oo 1 yr. 47.5 19.0 4,2(2.0) | 7.7(7.9) 2,2 39.1
in the 2 yr. 55.1 28,6 3.0(7.2) 4,9(6.8) 2.3 42,0
soil 3 yr. 64.9 28.0 0.7(6.9) | 6.5(6.5) 2.2 52,1

NazEid, #EO pH 2 7B OHRHERICE 52 MBI L E SN T 3D, BkHiti#o pH
BEZOERHAEHILLLTH ., BATFEOFRUEEZ OGNS Tra—n « AV ¥ yMBHR BNMETH
b, TEERMELTREEI LSO EEDN S, 1 %NaOH fit#IREHOCBL Y MR VENETSH
s7e DCEEROERADD L, RY 72/ —n¥, KIRSOBEDEORBSEVELIBVDT, &
BREEDITLE - HARESERB XU /= v SRUSEESESE 5D 500 Bbh 3, CORT
A Y TSR, TEATICSOTREBERYE X7 Vv REETFIN38STH 5, TORETIR
Oz EERORSOM, REEHKOBRSSRLZDEBbh, ZOEMRIANETH 5,

ZOREPE M EB SUHPICKE LB, RKICL BKEEDE DK LS XCMEBOERICE 28
BUOMEHES, ERBLRIVTNOBP T SNTHHAOFM LI D RTH 7, ZHiIZME
WBTRERLPT, THRAMTRBELRICE S SN, BICREHRELLZDICHL, HpTREHE-
POREESSR N, oM B EROBEEZH VD, BMEMEHICE > T XOEEBRNT
NWEPOTHBLEEAGN D, BRI 3ABER, HETIEXELD 1/2, #ih T 2/3 L1241,

IR R SERBHEROBINBE S 100, BRYORLHD - ThRHET OENBELBLSINDS, =
OB REBHOBDICONTHNENENT 25D LEDN S, BABEHREND 6 »J TREHDE
ORI Y, TOBPKIECBAL, TO®RRKRLICED Ui, Bukintizg ki LA 59
DePATHEDRD LIS, ZOROE(NLBIDED -l BKICIEATS, BukiKRIEHT 2HBR
BHE—EOHETHEET 200 Bbhb, TAa— YL VNSRS T OELER X 720
1 %NaOH it ¥ i3 BRI B AT 2 @RS D S i, ERBMOREERT 2 &, #EBEL
TRBALTN S EITIEEY, MAEYEDCI VAMTOEERS BT VA ) BRUAEOS RS Y
BIU) F=v3RH L0, ThoOFBERILOEEEOBELSLDOEIUKRIEI bDLEEL
5N 5, ‘
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Table3. 1 & ©m B # %

Analytical data of woody soil conditioner

2 4= N e
BREFR | somomn c N o ERERS
Testing . . . .
place Testing period Organic solid

0 53.2 2.8 . 19,0 76,3

6 mon, 57.2 2,3 24,9 77.8

b:1¢) s 1 yr, 55,4 2.5 22,2 75,2

on the ground 2 yr. 56.0 3.8 14,7 71.5

3 yr. 58.9 4.1 14,4 65.8

6 mon. 57.5 2,6 22,1 75.7

H rh 1 yr. 57.1 2.5 22,8 72,0

in the soil 2yr. 58. 4 3.8 15. 4 62.5

3 yr. 58,1 4,4 13.2 64,6

1 HEEEMCHTIESE Percentage to the organic solid.
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HIEE19 Th-tcdt, FEOXIUWHRICI - THELRD, ToBRBAKETLLZIOLED
N2, AEREREROWEIC OV TEBR LTH - 1,

BEHELAOEMER, KAEBEMOBRNMRE 5700, TERYORIS - T 6 »ARBTRER
BERBETSH /00, TORBERYOIBFERBAINTTL 0, BNCHIESBL TS
DELEZONSD,

Fa e —RINHY53% TH-7cds, BEORBIZONT, #iE, #HidhddickiFicEBrED
L, HOFBBOENED -1z, BBHBHRELLAIZE, BEINcro e —20EENELK
ol, AMBORBOING dntro—2KD, FHBESSSUEHEEING, Foro—RETH
IZ, Klason | 7= Y BIIBRHNICHEM L., ANETR, CO2RSRVOEEECBRICHZ, D
Klason ) 7/'= i3, BHEOAMMTICE T 2 Klason ) 7'= ¥ LRV, FOBichkd 2BHED,
TOMBRYE) S ABYBEIVERT LIS 7 I VEY, ZOMOBIKMEINTOHESS
TEELDT, ZOERBRIBHDTERS IO LEDN S, HEOMFTRICHB VL TIT, S0BHBMKI R
BPOBRRBEAEKIZOOLHFEL, BERBICABERLUTERAYEHEL L, NEEP,LZOE
ZEBNWTY = VEERD TV, COHKEIKKDER UAERLEGYERE, BELKY) /= VE%,
Table 8 ® B B LU A—B & LTRU . V7= VHhOER{LABHORIR, BEORBELSKMED
AEEMLTOB T EMBAMBN5,

) 7=V ORERT EFrTawd FEY k- ThTotc, V= VvRy vy FInTra—nEEss
PHNEBRLDEAR L > THERT 2B TYETH D, HERMM TR T4 7 vE, RERNTE
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rE o g K ZE (&
and their change with the lapse of time. (%)
N Klason ) 7
Klason*! TEFN78 | Klason ) 7 =
=R -5 ) WO jlyf F?%ﬂﬁz —VOREE mé%ﬁ%% A—B
= -
Holo-cellulose | Klason lignin Lignin by IIEI content in I‘Iinc%lllgggéld :
lason lignin
AcBr method 1g lignin (B)
52.8 37.7 31,1 2.8 6.7 31,0
40.7 45,2 35,2 2.9 8.2 37.0
46,3 41,2 30.6 3.5 8.9 32.3
32.9 48,0 36.3 3.5 10,4 37.6
27.0 51.4 39,3 4,2 13.5 37.9
41,6 42,9 30,0 3.2 8.6 34,83
39,0 47,2 35.0 3.5 10, 4 36,8
32,2 53.1 37.8 3.5 11,6 41,5
18.8 57,6 35,7 4,4 16,3 41.3

TTATYVEEEY ) YFNEEERBRE LTROFERILAEYTD 5, AMERLT € F VORI
BB UTREERL, FERCK 3EMRIRE 280nm THEL, V7= A2 ERT 2 HENT
wFT O FEETH S, Klason hid 2 MR THUE L BRORENE) /= ELTERTSH0
T, 5o UOERBEHP KTHITHBB LcARBO V75 =% BET 5icid EMSHEBEEShTH
bo Kfideva—R, ~1tne—ABIO) = VYBEERDTH Y, SHEEEMASRTHIEZY S
ZVBREME LTERST &LIT S, L LRERIEORGICE, AMIUAORSGSEBELTH L
¥, Klason IE#A LcEE, MBRTIKSBRINEOHELSTEERT S Lick207T, Ado
AN 7= v EBTHHELE LUTEABYELEL I3 2B, SEEIARY /= LEREDAL
PEELTVOTHNG, WBCXIBHELRT-TV /= vE2ERTE3RTH 54, ERIZEEND
VA DRMEY IS 50T, EBERBERBEKILLEELONDG, AESRES5r Lo LTH
g, TeFr7To~A FEEERT A5G, A 7= v DS ORSICR D) 7= VERBEOIERD
BWObDEEZ SN, #-T, KEREGROARM Y /= VvEERTIHELLTR, TFrrao<4

FEBIDERTHLTOZEERINKL D,

TeFrrovw4 FECI->THELMEE Klason 0 2R W4E BELE A—BA2E T3
&, BERBTRIEBIE-HLY, BEZEVERETR—%ET, BEHEHEOFB—RICEWVE LT -
7o. BENEET S &, SHENRECHEEL LTI DT, BEYORBRREYOMESEI ML
BREEBELOND, TEFNT oA FECIAAEHEICENTS, V7= Y IRECAESESENYT
ZEAMBAED 5Nz, F/z, Klason ) /= vohoZRENERNICEMLTHECER, V=YD
SRERILOEEN, ERLAVOINLVIRENRDIZDIIBHRILIL T EEL LN B,

3.4 FESEHBOBHEL

VbRt &3, fHlx ORS OHEBSBRICONTORMETH 205, TNEhORDERINIC
EQRHCRPT MBI, HAMTEEZEERVETHE L/ fE% Table 4 KRL, TO
ETREALBUROAEREX 100 & LHSOZHENORSEBERLTED, FROSOHETROE/
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Table4d. + K B M T EH

Absolute guantitative change of main components

5 = = T3 — -
=B I8 HEDM HERER R 2y A1 PRVIET Y
. Weight
Testing place TZiEg:ig remaining Ash H:;t;gitgr Alcohol-benzene|
b ratio extracts
0 100 16,2 11,5 1.6
6 mon. 80.3 12,4 6,1 1.2
H * 1 yr. 73.7 11,9 4,9 1.4
on the ground 2 yr. 56. 1 15.1 2.4 0.9
3 yr. 48,8 14.1 3.3 0.8
6 mon, 65,2 10,9 5.0 1.2
1 th 1 yr. 52,5 10.0 4.0 1.2
in the soil 2 yr. 44,6 12,8 2.2 1.0
3 yr. 35,1 9.8 2.3 0.8

Data are shown entire weight of the original woody soil conditioner as 100.

ERTODOERBTCENTE S, Ky, BokIhihily, Tra—u . ~vE v, BREESOLEH
HIZELERICH L BY, ERIIE ONEHRICERESS 2120, 2BERECOGHERILTLH—K
Lt o te, RATHEBHM TR, KSLKMBBICHED OEENE B/, BEFIE5.6 k2K
Steds, ZTOMOBETESTHORELHEEL R TV,

R IHERICOKIEEERD S LR RERNCRELRBVSDLEEZ N5, oA TIRIE
BZOX I HESE SN, HEKBYTIRLOREE (L s, THRELOBRAIK X > THP
BEO o Tfedd, ZRAIEMLZ D EBbh 2, BkBBIISRID 6 »F TERUCHE, B4
KRS Lic, Taa—w . xy¥ il BidRiEice-oml Uicds, MBI (LSS - 1,

AREES IREBCED U, BOERHHOFBREP 1, 3FERER, HETRLD 2% i,
HHT 30% 1T75 72, BEIDS BT} fuero—20B HAEb o1, 60 DRBOSTHL
TRITOD 63% I, b TR 51% icaiRl, 3ERIKEBHMETTED 22%, #ihT11% K18 - 7, Klason
Y 7= v ORIHERBHOBRE & S ichis b, HdEs L THERT % &0 0B IcRED
Lz, LB L BOOEESR dnern—2X 095 &/NEL, IERBBRTOMLTTO 57%, #hT
BHTHEE 72, TeFATav4 FEECEKVAELRY 7= YO Klason ) 7= ¥ X DB RSE
{, SERBHRM ETRITD3%, HIh T3 34% TH - 7c. AREES P S+ 0o —2E LU Klason
) /= v OLEEEEINEEZOME LTRLE, COERBHOBRICE 3ERNDITL, &
DI I RPN LB PRPTH 5,

3.5 SWMBOL

WIS FEEI ORI ORI X 5 BN LERR L,

Table 5 iC BEIKAHAOEFIREER Uiz, MEABORFDCBTR, SEECHENE, 4itH
ELRBOBBICL BERBERDONT, HHRLNBERETI2ED, ¥ FBEBICHIhICK
BLTH, AHhOSEHOEMZEBO TELLLESBN D LERSINS,

TEERBHMTREABERS T 2 ERETRR U, ERBBNEETICEICKD, BEEDS
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B 4> ¥ ot fE 0 £R B A (b

of woody soil conditioner with the lapse of time.

REED | gmmps | deenve-x| )5 | < bRE | 2 o @
Overlapping Organic roild | Holo-cellulose K_las?n JLiyg;i; by Others
part lignin AcBr method

5.6 76,3 40. 3 28.8 23,7 7.2

1.9 62.5 25,4 28,3 22,0 8.8

— 55. 4 25,7 22.8 17,0 6.9

2.5 40, 2 13.2 19.3 14,6 7,7

1.5 32.1 8.7 16.5 12,6 6.9

1.2 49.3 20.5 21,1 14.8 7.7

0.5 37.8 14,7 17,8 13.3 5.3

— 28.1 9.0 14,9 10.6 4,2

0.5 22,7 4.3 13.1 8.1 5.3

Table 5. T MAK S HBIZ X 3 BILE

Yield of monosaccharide obtained by hydrolysis.

Sample place period Mannose Arabinosal Galactose Xylose | Glucose Total
0 50 9 7 42 387 501
o 7 @R 6 mon. 69 7 7 34 390 507
H H 1 yr., 71 4 7 41 408 531
Sawdust | the | 2 yr. 78 6 6" 44 402 536
soil 3 yr. 64 8 8 45 382 507
0 39 — — 13 339 391
6 mon, 14 — —_ 4 267 285
oL gy 29 — — 9 276 314
+ 8 | onthe | 2yr 9 — — 6 165 180

BN ground
3 yr. 10 — — 6 100 116

Woody soil

conditioner 6 mon. 40 — — 12 300 352
By yr. 29 — — 9 239 277
in t'he 2 yr. 13 — — 9 143 165
soil 3 yr. — — — — 42 42

*1 mg of monosaccharide obtained from 1 g of sawdust.
#2 mg of monosaccharide obtained from 1 g of organic solid.

LOLERGTHBT I/ —R, H77 F—ABRLEINELEY, Jva—-—Ricddsey/—RE
F 00— 20HEMBNED Ul BRI EM EF /o 3MricE T 2 BIc X b, BENICKIBI
B Lo, ROBEREMEEZRR LA LOROT, ERBVEEZET 2 LEABOBLEIBHTAE
LD b, RELBURMZHMPICANSES, 3ERBTIIIRKMEDRBEBREETZLEELITX
59, Table 3 IR LI Fo e — RNBORIFELR, SPENELHBLALbDIEIETES
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2, RPOWEL LB LS KENEOBRLOHNRER -1, Fr e -2 & UTERINIHHTI,
EFHLUADOEA OB ENEDTHS 5, -~ TARELBRRMORKIBR, TEIWKDIEYORESRT
HPSHMT 208 THLLEbN S,

Ra i — 2058 FBSM%, GPCIZ& - THIE LciER%E Fig. 3 IR L7, Fig. 3-A 38R
VRF LYk 2BBHTHYD, Fig. 3-B BRAFOCEB LT e NERAOTE- - HBEREA» BED
Nlcka wrvao - 205 FEAGHETH 5. Fig 3-C 3LBURM O FGERE, Fig. 3-D d#urh

Polystylene peak length (A)
(=]

o

30 35 40 s 50 (x10%)
N Count
Fig. 3-B. A¥OCHEb LULBERRMH

5B LNIka 0 —RDNF

35 40 45 50 55 (x10%) 4310 s
Count
) _ Molecular weight distribution curve
Fig. 3-A. EER) 2 F v VICX ZRER of nitrated holocellulose.
Calibration curve obtained by using —— : Sugi sawdust
standard polystylene samples. ... : Wooody soil conditioner

30 35 40 45 50 (x10%) 30 35 40 45 50 (x10°%)
Count Count
Fig. 3-C. #i LR OS T B R Fig. 3-D. 1 BEL 05 FESHER
Molecular weight distribution curve Molecular weight distribution curve
of nitrated holocellulose of samples of nitrated holocellulose of samples
tested on the ground. tested in the soil.
— 6 mon, .- :1 yr. —— 16 mon. - t1lyr

— 2 yr. ~e-e— 13 yr. == 2y —emem i3 yr
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RERHOSFEAGHBRTD 5, GPC OREIR K > TiL, o —REFRBEICAIELE T 5709,
=P ofbEfT-> T3, CORIRAERBICEI2HFEOBET EAON S, BT LEHEBD+
o =25 FEMEZOFTIRLTVZLREZA VI BANLND, BhoEMIIEETESDL
#Z 3%, Fig. 3-B X0, HERBOUECIOEAY VM, WBESTFERESPPLEMNT S48, KEH
RRASBELZLTORWC EBSONG, B EBIOHIPIC KB LESIE, LdIKBIY VM
(BATHEB »o@Esy v M (BHFER) ~LBB2HANR S, e —RERNICES T
fLENTITL T &M SN 5 A5, Table 5 @ 7w a— RANEIZREHORE & 3RICH7E ) KBIKETFLTY
BDT, Lan—RIREORBIRE > TRAICESTLINZ LEL XD, SEISEALEETE >
T A HENEITOHSH GPC ORETHRININTE YD, BHTF L - BIREEDICX > TRH
INTROLNIZEEZEZLDZFBELEBDONS, E-TEHZUNTIRIEDIL S, ©—) vy IRISKX
A —20REPLLAERERTOIOTHAL D, CTNHDERENPS, FTEOSHOWUER, =V
O — ZROFEICEATLSAERTRIENEEZ 5N S,

3.6 US-—ro¥it

) Sy DBEMENERFT 200D, A MR VIVEORUEBIC= taxvEryBILICKOERT 5HF
BEBB LU TV FOERET -7, 584 Table 6 IR, SRAKDRFDC BT, bk
BICE >TA PRV NVEBPLPRD LIS, TORERESTS »7c, OTHBMTIRE FMRIEHE
=Y, V= VvOBREMBSIENC EERLTO 2, RIREBMERTE, A PR s 11% R,
DZBOBEE DD DIEL L - T, hid Klason Y 7= Vit ZBRLEUED Y 7= v A OH
BEREENHCE, BLUOEEHERBROBRICBONTHHE A FARBSLE ThlESS 2 LHICL2 R

Table 6. Klason ¥ /'=vD A b+ VY VEEE LU= v E vBILERDINE
Methoxyl group content of Klason lignin and yield

of the nitrobenzene oxidation products. (%)
- - A bFEv . .
L g | RBEE | REEM e | A=UvE | . -
E2S B Testing Testing Z & & =Y Vanillic H 3
Sample lace eriod Methoxyl Vanilline acid Total
p p group content|
0 15,52 20, 73%1 2, 45%1 23.18%1
DR 6 mon, 15, 34 13,05 4,18 17,23
Sawdust Hh us] 1 yr. 14,78 15,94 1,87 17,81
in the soil 2 yr. 15,10 15,06 2,61 17, 67
3 yr. 14,71 15,63 3, 44 19,07
¢} 11,28 14, 50%2 4, 20%8 18, 70%2
6 mon., 11,13 9.98 2,54 12,52
. £ 1 yr. 10,79 9.62 3,39 13,55
on the 2 yr. 9,25 7.09 3, 49 10, 58
k= =27 ground
. 3 yr. 7.86 5. 62 2,80 8. 42
Woody soil
conditioner 6 mon. 10.91 9.19 4,58 13.77
Hh h 1 yr. 8.92 6.37 4,24 10, 61
in the soil 2 yr. 9,29 8.79 3. 68 12, 47
3 yr. 7,03 4,77 3. 40 8.17

*1 Based on the Klason lignin *2 Based on the lignin determined by the acetylbromide method.
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bbb, LEEREMERCBNTE, s XTRhRELE L THE, DTN bRHORRICONTA
bk OV ENBLT AEASTIECED SN, BOOESR, TOBREL MTOFSMEIDKREL
tro LHEBBHAKTIE, R 4 EREHSHEIATN T I, BEMEDHO LD D&KL

S, BAFURIBHEHBOTHS Do E-ThT a—EEBHT HEEY, BT LORESEASD
LB EEDLNS,

ZhuRVEVIBEERDER S L, AFOCBTRERBEMBKED T v= Y VIXERICIA S HS
EWD oD, HEBMOZICX 2 REDEFRD LN, -7, =Y YIIRREB Bo2&8H -1
5, FEEE L DR EMOT SR E e 5 1.

TIERBMERMTIZ, Klason J 7= YOEBBARELALID, THFATOL FELK-TEREL
7Y =V OBEICHT AEIG L LTHR LU, COBALFMEERERRBRORBE TR, <=1 YIXE
WREBENH - 1285, OTBERELD, WERR TR =Y YPERBBD U, /v=Y VB
OWREZPPESDENH -7, —HUCHRRI X D PPEL, BRI L, 2 b+ vy vED
B& SR, MAEEBHO D OFERROEBEUBMICENTE, Y 7= Yhoz—F &GO
TONREIEHR Y P T, TORR, RENBSEE2EEHRET S Y 7= VIR ERNICHATIE
HEBADBWINT 2720, = bexXVvEYBRLIZEDAERT 5920 ¥, =) YEBROHEIIRERBRDT S
bDEEZ LN,

3.7 EEHHENEE

LhTR, V=V REAESOER LAV EREBEERL L, BHELMT 55N 34, Xk
CEYBEE ) /=i, HRAK) 7= YOS EREYN TS 34, MOYBHLBEEMEE-THEDIE
T, 4HOBRIHRETH 3, V7=V ONMRERGY, HY, HCHESOEHOLEBIEELLZ
BEIDICONTRAFEO L CARATD b, LEUBMAERATIEGOL I, SEEOMEYNBY
HosRelEd 2% Tl, SROBARSROBREICIIEEL NS, ) V=V 5EYD S, BE
VEOTEEDS 260L LT, T—TUVEGONKSMBICEDET BT =/ — VD, ZoRIBES 5

Table 7. LR S OBRMHENE BILSNTET R 7 =/ —VBESETEL O
Yi.eld of .a.cidic oil from woody %, LirL, 1%NaOH i ¥ & ik iAo
soil conditioner. (%)

- - TegBiEl L, T—F7 MR LTE ORI BED
ENR=En R S < _

Testing place | Testing period Yield B TFHEDORIE, Table 7 ITRT LT, BRI

0 0.66 ORBIC K DEBBDIZL, BBCEHRINSC

6 mon. 1.04 ERB - BHAROEEROELEL B L,

S 1y, 12 Kt BT MBI O BBRITHE - TR LT B 2 &

on the 2 yr. 0.85 .

(02 ihe ) i o KB, COXS MR, LRT 5—H T
EHORBBBCMDATINTHRINTITL D
6 mon. 1,25
H# th 1 yr. 0. 96 DEEZOND, V /= VARKRESFYETH
(gﬁm) 2 yr. 0.97 D, KiCRRETHZDT, sNHARIEEYE
8 yr. 1% EUTHMT 5 &RV EEL BN B,
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Change of Wood Components of Woody Soil Conditioner with
the Lapse of Time by its Application in the Field

Akira Yamacucmi®@, Koichi Sakurai® and Ken-ichi Supo®

Summary

In an attempt to explain the quantitatve and qualitative change of wood components in
woody soil conditioner when it is applied in the field, the following experiment was carried
out. About two cubic meters of sugi (Cryptomeria japonica) sawdust were applied as bedding
for a cattle barn (3.6 7.2 m) with a concrete flat floor for two weeks keeping ten 5 month old
calves, then the mixture of sawdust and cattle manure were collected and subjected to ex-
othermic fermentation by heaping them in a cubic wooden frame (1.2X1.2X1.2m) with an
inside cover of straw-mats for three months with occasional mixing (four times). After the
exothermic fermentation was over, the heap was kept for further three months for subsequent
fermentation.

The woody soil conditioner thus prepared was air-dried and a portion passed through a
ten-mesh sieve was collected. Judging from the appearance, the sieved material consisted
mainly of sawdust. The sieved material was put in nylon sacks and placed both on the
ground and in the soil for six months, one year, two years and three years, respectively. Sugi
sawdust was treated analogously in the soil as a control sample. The tested samples were
recovered after a lapse of a predetermined period and submitted to the chemical analyses.

As shown in Table 1, the weight decreasing ratio of sugi sawdust amounted to 22% after
a lapse of three years, however, the change of wood components with the lapse of time was
rather small except for the case of extractives with 19 NaOH solution.

The eight decreasing ratio and relative content of ash and extractives of woody soil
conditioner are shown in Table 2. The high cotent of ash was caused mainly by the con-
tamination of sand and earth added during the time of bedding and heaping and partly by
the addition of inorganic salts which came from the cattle dung. The relative amount of ash
decreased a little in the first six months by the elution of water soluble salts, but it increased
with the lapse of time by the decrease of organic components caused by the degradation with
micro-organisms. The relative amount of cold water extracts decreased and extracts with
1% NaOH solution increased respectively with the lapse of time. Extracts with a mixture
of ethanol and benzene showed small change.

~ The relative content of carbon, nitrogen, holocellulose and lignin was shown in Table 3
by indicating the ratio to the organic solid which was calculated by subtracting the amount
of ash from pre-extracted samples. The relative content of nitrogen decreased in the first
six months and then increased after that time probably because of the elution of the water
soluble and easily decomposable nitrogen compound at an early stage and the decomposition
of non-nitrogen compounds such as polysaccharides and lignin at later stage. The relative
content of holocellulose decreased remarkably and, on the contrary, Klason lignin increased

gradually with the lapse of time. The value of lignin measured by the acetylbromide method

Received August 9, 1985
(1) {2) (3) Wood Utilization Division
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was less than that of Klason lignin. Substances other than wood lignin are considered to be
contained in the Klason lignin.

The absolute quantitative change of each component is shown in Table 4 in which the
the whole weight of original woody soil conditioner tested is indicated as 100 and each value
is calculated by the consideration of the relative value and weight remaining ratio of the
component concerned. The ash content decreased in the first six months and became stable
after that time by the samples tested in the soil. But on the ground, the ash increased later
a little probably because of the secondary addition of sand and earth brought about by strong
wind. Water extractable materials decreased with the lapse of time. Both holocelluloes and
lignin decreased with the lapse of time and the decreasing ratio was larger in the samples
in the soil than in the samples on the ground. The phenomenon will be explained as follows,
namely, testing samples are apt to be in a dry state on the ground and, in addition, they are
exposed to very cold air in winter, but the samples in the soil are kept wet all the time and
the influence of cold air is less than in the case of samples on the ground. Hence, the action
of micro-organisms should be more effective in the soil than on the ground. In the soil,
holocellulose decreased to one tenth of the original amount after three years, but lignin
measured by the acetylbromide method became about one third of the original amount after
the same lapse of time.

Yields of monosaccharides obtained by hydrolysis are given in Table 5. Yields of mono-
saccharides from sawdust were almost the same even though the testing period was extended.
In the case of the woody soil conditioner, the decrease of the yields with the lapse of time
was remarkable.

Methoxyl group content of Klason lignin and yields of the nitrobenzene oxidation products
are given in Table 6. In the case of sawdust, the change of methoxyl group content by the
difference of testing period was very small. But in the case of the woody soil conditioner,
the content decreased with the lapse of time. Concerning the yields of nitrobenzene oxidation
products, there was a clear difference between the original sawdust and the tested samples.
But in the case of the tested samples, the yields were almost the same even though the testing
priod was extended. In the case of the woody soil coditioner, the yields decreased with the
lapse of time.

From the results above mentioned, the following is concluded. The chemical components
of sugi sawdust changed little when they were kept in the soil. But in the case of the woody
soil conditioner, the main componts of wood were significantly changed by the action of micro-
organisms when they were kept in the soil and on the ground. Among them, hemicellulose
was decomposed the most easily. Cellulose required more time than hemicellulose for decom-
position, but it was decomposed almost completely after the lapse of three years. Lignin was
the most resistant against decomposition among the three components, After the lapse of
three years, about one third of the original lignin remained and the relative amount of the

structural unit of the condensed type was observed to increase in the residual lignin.



