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COWREGRDFEVELEDOT, 5P LHELCEFYHBE L DORRN —15TH 5. #RIg (5/1~
6/15) BT, WKBBOLFERIBAITHLI IR RBCTE I LREBVTH, #ARE (ThEh300m,
100n) UTFTHAEbrrbbT, ROWKTIAEEE TE Ty, fok, RPD EKEOWMME] &5
BOMEAEE QUIBME wREELTWAHNS (Tisbhy, EHKEZRL) 2L TCW5. R (6/16~
7/20) @i\ T, A RO EERG P RB LR UG OT0~80%1C 75 - TV B A, THIZDWURROHIK
CRESRYEETE TS, BRECEM (7/21~8/10% T. 8/10LBIRIE Lic@iBS DB, £V —
ISDESI, SRS L) wistTid, HEKAMOEERSRO BRI L SER CETH D2, KOBEAR
IoTHEETET W, BRAL D AEBIRL RoTAR Db 5T, HHAIHI T GEREE 24
WHEARETHY, LrLEREOMMESPERBEL O 501k, fFL S 52 LEKFENEI L
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TWBZEERLTWS.

MR L OERREOBH 8 CLERSEIBA LRI L1, HEOABRSHIERL, RELOSL
RS EAEDS LTWB L EORRBEEL SRS, —IC, BRZEEN TEok (RO, iRl 2%
MERBZERMHATHBA, [0.5mb T ORI HEORKELHME T, BERPEBELY X <35 HE
BoBEEonTLESY) LhvbhTns,

5 HEHEAROBE, RECEBRIABIIEIND LT X » THEXRMH D, RKDMETT288BNE
RTWABDEEZ SRS, BRECE VTR, TBOABMSHIBILT IR ECBER b -0 EEb
b

4 FTLH

+EEORARY, LEER, KR GEKER 22X T, ~FI2AFIE, ThLhOoBERNED L 5 T
TEhRELNET AR, BREfT ok, BREIZKO 3ODERCSVTEhETh 2BREOMELFEL,
HeWH ELE, BERIOA-F1+ (BA, EREA), OXHER (9¢, 3¢), OMAR, HARR (g
K, 5 BEHK, 1EORHKEESmE Liz) D32THS.

IHLDRERB~T IOEBFIED & 5 s 82 RELLhERET 5o, BR(LER [ HieAuvTHF
W lic& s, B EBMEEICOV T80 &\ 5 B\ S RA G L h, MABRMRE, #AKMES0.8, LZHI»
0.75CH-7eht, =54 FF0. IUTT, &< FEERDOhieh ., HTHMERCDWTHITER OFER
BB R (AIBIRET, WARA0.T6, HIEEAI0.60T, HEME DORME LA, Sm T4 | ORISR
BU0.53&, H EIHHANZE L ASWERFR L. ZOBREYIIE, ~F 0TI ERR X O¥AR
NREIEBLTEY, TEERIOEARENIDRIIIE, WS HA=-F4 bR ARTHEVDRRWEWS T
LIRS THBN, REL, =51 rOBAVRREZELRLTCEZELELHNTHS.

5 AKX T, BRIBFRE—EORYLZRE L TWHZ LARD AL, 5 HEEKX T, BHL
ZHVT, WABROKSBOEN 1 BOBABEUTTHET bbb T, KOEKTIheEBE TET,
BACKSEDRED L. BECHBROBIELRL L - T, HEOABBSNEL, FEL 5 BRI ENED
LibDtELORS. BRAKBNTE, 22 CREOEBRRBCRIES P -Tcl WO LTHHH. &
OREOEHETHIE, HHORKNIEETI-TEEUM E VAR DWW TL, SHLEHRVLETSS.

V—5 +HEEBREMELTORRRKROHNA

1. JFL®IC

Bt Z B FTABRE 2 v RA N GEIE) (ELCHATSZL0MTbh5 X diic- TE LS. BERyrH
CEAETAZ RSB ETEITEREC R - TLHLDEEZDRE. ZOX5RERYOC LOWHERKED
B, ARYBEIRLBEFEORCEDIK (FFa7vva) i3, ThETERPL L TASEIhTEL. 20
FRK (RFA7 v o) 3pHO BB AET A D IR THE EnD, ThETHEHBEMELTAHED
FZERERT D7, HE, ERFES IOCREYHEARCHTH0OBmE OPT, EABETHH T L,
Efpea UCERIPML, OB v W e ELBHERAM L LTCOFSEELTHEZ EAERESH
L5 TER.

AP, BF AT v ¥ 2 RENCEEELERRAN THL A~ T4 P ERBTAI LR LT, Fh &
Ty DFERBEME L TOEDEERF LIS ELEDOTHS, B, AWRTHWAR LT » ¥ a
VEEPEMEGD [H—F A7 » ¥ 2 TRYSS) T, AERSIHBIEEELT CH 0, HEEHORTLZT T



5HDTH5.

2. EBRFE

(1) EEBRBF BIAPELLHEES

(2) SEERMARY 19894 3 AI0A~11H16H

(3) ERXODEHE

ERXIL, RV -1BCRLAEBORHBEEYEDCTRE L, v VLT DHIR AT vV a, A—~FA }
DRAEIEG (BHRX) %, ThTh20%6 L% 2BHEEL, Rt A7 » ¥ BAREDWTX, ¥~ b2
AELBBAD 2B EZRE L. THIBETHEND L5, R 47 » o ppHORBZ AET A » VR RT
fob, €=+ = ARAR X HpHERSRY 2 L5 L LicbDThHD. Fio, BB R L OEESHEBORD, &
TOREFH 2 R4FHRL AR TOXEA L., BREOAHRIRCRLILL ST, ThEh THEBX]
BA20%X] [BA40% K] BA20% (+PM)KX] [BA40%(+PM)X| TPL20%IX) TPLAO%X] & Lic. o,
BA, PM, PLizZFhFh, £+ 27 v ¥ a (bottom ash), ¥~ %X (peat moss), ~¢—F 1 + (perlite) D
BTHB.

BRLET, R0, BB =—ABDORy FiZvh, ¥ v Y VA1 (Raphiolepis umbellata
Makino) @ 244 Ry  HEMHAAT . KB DORERZTEEEL L, HLAFRII->TiX, EXOMB
EOXREICHAREN L ORCES L., sk, LERNERACERYELATRCEy P EEX 2Ky 1T
DB LK.

@) TEOpHI SUHEM

HFROLERZ DT, pH, pP-KS5HEXREL, T, ERCHT2EAR LR b, EREREY 4
WA CEERBRER L, SHSHR L OBRREETIE LK.

PHOBIE L T ABRipH A — 2 % i\ CHEDAE » TH 7 (PHOBIEE KB CFF »%. EL< 12pH
H0) LB RETHDH, KEBRTCIEpH KCD OJEIXT > TV O THIZpHEF T I8 T5).

pF— KR, pF2.2~4. 2 D TR OHEY CRIRE Ui, EHRIEE OBIR EPF1 8>\ CIRIIE T & /e
D ofDT, UREAREYRALE. USKMEKEISEENRKAETREBEZ LR, £ OBAPFL.8
WEOKRDPEITHHZENERIATHER, BELTEETZOMEMNMEL, pFLOFEDOZ LB L 5T
H5Y, KERCZ, ~FEEHOCD I EnSETFPFEMECTTHER b BB, ENRKOBBNBEEEL
folRIBEV S T & TpF1.8& LTHE LI,

SHSAE & OFRGAEORWE L1000 DL FE FEEFR20cd, BX Scm) HAWTT » 7. HERROER

FEN—16 FEO-HEHK

£ B X < Y | AF T REFKBEE | R AT v |[E—FER | =54 }
RNIEX 80 20 0 0 0
BA20% X 60 20 20 0 0
BA4O% K 40 20 40 0 0
BA20% (+PM)X 50 20 20 10 0
BA40% (+PM)K 30 20 40 10 0
PL20% X 60 _ 20 0 0 20
PLAO%X 40 20 0 0 40

1) B AR
2 BA.RKIFAT7 yva, PMI¥—1FEX, PL:%—51 b} DB.
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i, BEAEY 3 OBRTE=—AF—~ 7 TlkdD, TDO22 (EHE10cm) CHFERFNLEM LIV X 5> TR
L, AEROZ ve— (BX 2ke, BEEOBERL. 5T, MEAOLER 3 EBECERCE D) L LBRT
X0 5embEPBETERSEVIFETHT, ETROAGYHERORNE L, #KOLEBE>WTERE
N4 BBEOFEMREOBRMEER Lic (5 v~ - 0% FEHEEThEh 0|, 108, 50[E % & 0°200E 0 4 B L
L.

(5) £FRELIVCERLBFOER

Yy JUARLEOWTURI A0 ctk, A2EQCEHE T, MEEZRLEELME L. HEWLE
HELTE, TEOKBREYZLASHRET, i, BERERT 7. 4 AL4HCEDM O (LB
(N:P:K=10:10:10) %18y t D0 5 gPOMA L. Tk, REORERLLWIO TS JI0EE
15 A RRA A LA,

3 HROER
(1) pH

HRAM B R L OFRBROLFEOPHEEN —1TR L. R A7 » v 2 3pHI. I8EET7 A7 VYRR L,
= F 4 } LpHS. 4L RRE T A VERIR LI, —F, =¥ LidpH5. 62 B¥%, v — b= RiXpH3.85%
BEAMEAIRL, AF 7 REHEHEIRIIPpHT. 26 & BF iR R L.

B IZpH6.62L ~ L L4 F 7 REREPOFBOpHEAR R L. BA20% X, BAOXXiXLthEh
pH7.23, pHT.33%7R L, R P A7 » Yo DET A D VR~ H LB IOFH 7 AEHHEPIC & - TRERZ R T
Wb, BA20% (+PM)X, BA40%(+PM)RitZhZhpH6.58, pHT.20& & — b2 AMBAK L b $0RE W
pHEiZ R L7, €= TRABAOHRIFHELARLEREL LA, v LR I > THLBEFRMERTWEZ
LR IO (7 2 REIEHENE) @ X AEHERMICTWB T EAEL DR S PL20KK, PLA% Kz Lh
ZhpH6.92, pHT. 12T, R AT o V2 BAK L D RPEGCPHELXR L. ThiZ =54 1 DHFHRT &
7y v2XhHidiF I BEPHAMEWZ LIZXB50THS 5. WITFhOERR BT HpHEIC & < W RIER
MWEEZTIWTHAS.

(2) pF—kH45ik

EXOLEOPF — HFRIEMB LRV —2LIRT. EDOKSRACE T, FBRROEGKEARD/NEL, &
FAT 9V a®DBNNENA-F A POBAR L o THEKENEL Ko TB. Ei, AULBAHEGTHOIERT A
T oY BARL D=4 FEARDGHEKERKE T2 T 5.

fetdl, ThidgKE (B  BXERCHTIKGEOEHE) TRAEBETHSL. FROLEORLEN
MY RIS THBOT, —EEROLBEF ORGSR LET D L WO RR TR, KHE (BFHEY | LEOLAH
WESBKRSEOEE) 2BCBLERDD. Ehe, RRNLERIO KSR CHE L TS LERDS 5.

£V —17 #HAMBB L &K D LHEpH

SR pH (H:0) EERIX pH (H.0)
FArPAT v¥a 9.18 xR 6.62
RN—=F 4} 8.14 BA20% X 7.23
B — }EA 3.85 BA4O% X 7.33
A A 7 REFHER 7.26 BA20% (+PM) X 6.58
< H -t 5.62 BA40% (+PM)X 7.20

PL20% X 6.92
PL40% X 7.12




" : @&——® CONTROL
O---~-0 BA20%
@-----® BA40Y%
Le——A BA20Y (+PM)
" A& ——A BA4DY (+PM)
E——8 PL20%
u— PL40%

1
0 20 40 60 80
AR

MV —21 #EOTEDOPF —K5 HfR1)
—&KlE (EEX) THRICHE—

_ ®——& CONTROL
o----© BA20%
©----@ BA40Y%
A——A BA20Y% (+PM)
A—— A BAAQY (+PM)
E——& PL20%
=——& PL40Y

4.2
3.8

, .
0 10 20 30 40 50 &0
K5 R0

RNV —22 &ROZEDOPF —K iR
—KHE ERR) CThIHE—

RNV —2LR Licg ks (ER%) CREREE
G TRGE (FR%) wRELLL D,

Frw, BEEYEVCTEREY KSR Lo, BUiErER-HERER Ay + ORI L
PELLOT, WRKIL.2, BA20%X1.0, BA40%X0.8, BA20% (+PM)X0.87, BA40% (+PM)IX0.7,
PL20%[X0.9, PLA0%KO0.T5CH - . pF—KHSRMELRY —22iL7 3. EFOEAREKLEEDLL RV
P, FROMOEZIZERETCHELBE LY S PIEL I TS, 5D LFELIRETH DR, KFED
R EEHA L TR (FEV—18). pF1.8—2.80V b5 HWAROKS I, PLAABRAHEDEH <, LT
BA40% (+PM) X, BA40% X, PL20% X, BA20% (+PM)KX, BA2% K DIET, HBRAFE L. s,
NBR O BBKITHIBYE Elco TWBD, ThIZIEAH 7 A4ISEBREALCYHRAE TR TEY, < vLH
RDOBBAROTITE » &4 (BN —1588). 7ok, KBRHEOLIAH TR IS, 22 THWopFL.8
DRI THII2ARERBKRKETH Y, EHERpFLl.8DMHE Tlkicn 23, EHKEBERKORSELTHCBRIZ, &b
WAL EX SRS, pF28U EOKS B DNTIE, <=4 MEARARLRE WA, HBEEHEL AT »
V2 BARORBICIZIZE A EEZR DR, )

UED&ENE, Bh AT v 213pF1.8—2.800 ¥ % BHRKDBMCHEN THBEVI ZERTELS.

FV—18 HROIEOKEEIFIEKE

. pF1.8 | pF2.2 | pF2.8 | pF3.3 | pF3.8 | pF4.2
B K —2.2 —-2.8 | -—3.3 —3.8 —4.2 —7.0
FRX 12.34 4.50 3.52 3.32 3.46 7.30
BA20% X 10.18 7.02 3.65 3.53 3.38 6.61
BALO% X 18.74 763 | 265 3.09 2.92 6.41
BA20% (+ PM) X 10.12 7.91 | 3.87 3.87 3.42 7.11
BA40% (+PM) X 34.63 7.58 | 3.20 3.06 2.93 6.35
PL20% X 17.24 7.41 | 4.26 4.78 4.61 7.52
PLA0% X 25.77 6.28 | 4.08 4.85 5.20 6.33

B B AREX

(R) ERCHMITIEHRN
R—F 4 FRFEOEE VI PRATHH L1, 13 (1—3) TIBERCEBYTHHH, ThTEAR
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FAT vV 2R EOBEOHRVIFCEDZDORAS H 2. FEBRE O LRV CTRBRET» TR,

FROLERCOWT, OEARE EMLsVWRIED, @7 v=—10E%T, @RF50E% T L 0@F 200
% T D 4 BREOEMHRBORRELFERL, ZHAMXRE L. TORBRERY —231KFR T,

R & 5202, #KESSABELCEEL ) OBER TR R, FMCE b TERR, Wiassgn
L, SHENEAOTHZ EERLTWS, B X5 -H8NT (BAE) ofinchflL ks GREZE) 738
ML, BAAHE GEBEEHAR BBESh, SERMRPTAIERNATHER, TORLEITERR T
;otﬁkofméwk%;:@Mﬁumvhaﬂm,ﬁﬁeﬁmﬁﬁ%ﬁofbh%@féb,Mﬁﬁ@mﬁ
EIZ, IV -21BWTEKENLRDB &, £X & HI12EpF2.0—-2.20Md b, EREK OB X HER
BEAERD T

BT, EHRCOWTASE, QHRREL @S v<—200B1% T & COEMK L T, FRE23#20%
(43%—63%) DOWIMERL TWBOKNL, BA20%K (33%—51%), BA20% (+PM)X (31%—48%),
PL20% X (34%—52%) &H P AT v ¥ 2 BIU—F 4 F DX BARIXIT~I8X OMMTH H, BALIK K
(30%—45%), BA40% (+PM)X (25%—39%), PLAOKIX (29%—44%) & #40%BAKIX14~15% DM
EEE SN, EMROBMZZTOEEAMBORES TH Y, RBRTH20%, £0%EAK TIT~18%, £40%
BAR TIU~IEE DA LA ERBHRL TS,

T, MUEMRE (F vy~ TEEARL  REHRTHALEIZA—7) ORBICOWTHETS &, F
FAT y V2 BARB LU= 4 PEARTIIRBER L 0 KRNI DI0BBER s THB T ERN
HWHHRD, El, @DF v~ —200E% FOHAIT, SMEIIPLIRIK (10.3%) 2B T TIOHBE T &
b, EhERRDLALVY, ZO@DRBIISEDEREHF B THRELREADEMRBICEL T

© CONTROL 0,100
O BA20%

@ BA407

A BA20% (+PM)
A BA4DY (+PM)
O PL20%
m PL40%

0
1] 10 20 30 40 50 60 70 80 90 100
SOLID(%)
TRV —23 FEfEC & b 7E 5 SHSHOEL
KREXDOEECOWT, BEEAE EFI00nD &

OFE#ME Ly

QFEf 2keDF v =% 5nDEENSI0EET
® 17 " 50 »
@ " " 20005 1

D 4 BFEOERREDORRILAERL, BE LA,
MTHEAL DO, FLEMEHEOLDOTHS.



107 g
- A A
’a 02k ® O A [
% E_ A L] o0 A
~ E
§ r a a =
S L
-3
?é 107 o Y
% -
]
® I o
10—4: A m
% F
o A
1075 I}
10 20 30 40 50 60
KABEG)

RNV —24 +EEOKHAR L BRAFEHDORIR
OB ABA20%(+PMDX  ABA40%(+PM)K
OBA20% X @BAL%E  [PL20%X  EPLAOKX

LOEELZ RS, BAOEMRBICETSE TOBBRCBVTUE, APAT v ¥l =54 b &, KM
ROWPEERTHIHRBDHENDI T ENTES.

SHIR L B AER ORI EOHBEBGARD bhie (RN —24). HER s » VR OW THERT
V,%%%%%%kﬁ%%ﬁD@KEDEQQ%?EVELfbbw%hmih&,#%%%%ﬁm%ﬁﬁiﬁ
F2i20310~" (on/sec) , 20% TIRE1073 (en/sec) TH b, MRS T OME BIIFBEHBE20% U L, Tic
HHEREKI03 (en/sec) LibEicsTWwa . SEOERICH 2 HERROKSEIEIZEPF2.0—2.2T
BHokDT, FEEABRAIRY 200 R UEGHEL D IRIBENSW SO LEEER BN (KN —228
), CoAXEELTL, SAOEREREHEOPERRBIFFC I —HL T 5. BREKED KA DA
Th, THELAELBOLLOBRUESERINS.

@ eV ORE

ThETHRALEISIR, £FA7 v v BIEWBEORBCHRHTHD Z ENRBDLA. LiL, &b
EBER D EIBAOATCRTAHETHS. RV — Bl EEREHR, KV -26BEmRERlRERL
Fo. MIEEEE, SIS L L AROMRAEEEEIALR. ZOTEDD, Dl AR PAT vV a iV e Y
VAL DEBREE LI > TN S ERNHRIRS. T, RBEORENECRED LI T &L,
PRI L 5 AR OENBR TRV WS, TRIIAERNTHOREKEEDO L ETbhTnwa I L
KEIHDTHE. +HREKSEATbIT, K, BERAGRS X2RBEARE, A7 v ¥ al3T0
KBNS HZELT, =54 MOECHRERET 50 LHEI RS,

5 FED

BRE (B AT vva) BDEEHBEME LTHEXLBNEDD, v+ ) VAL EROCLEFRBRYT, B
KeicpH, pF—ko 4k, EMCRT 2B o TRRETT - 7.

B AT v 2l TIE, pHIZBXBMT A2 )V AR IBEShicETh BN, v+ (pHE.62), &
FAT v s (pHI.18) 36 X OVF # 7 RAFEH#ID (pHT. 26) B ARIEIG TEhENA0%, 40%, 20% % BA LI
BEITpHT. 33 IFF IR 7o D, €~ F® A (pH3.85) H#BALBHAWHpHR I HIE eofe. R
FAT v . OPHOREZ, BEME S L OBEFRL b OBES 2 RATHI LR I > THRRTED LWL



N
g
A
il
&
2 Ll o------9 BA4OX
B — — A BA20Y ($PM)
A —— A BALOY (+PM)
1t G—a PL20%
& PLADY
O™WAR AR WAY N JUL  AUE S 0CT WOV
MV —25 v+ ) vA_ASf OHBERRERE
25{ ©—& CONTROL
©---0 BA2DY
20r e---egmox 0 gl
& — A BA20Y (+PM)
T st A — & BAADY (4PM)
E B—a PL20Y
i m——a PL4OY
| 10f
5 L
0 . . . . . . . . ,

MAR  APR  MAY  JUN  JUL  AUGE  SEP  OCT  NoOV

RV =268 <+ ) v A1 OBEEEME

BIEAD .

THLERAR AT v Y2 HEALLES, pF1.8—2.800 b B 5K, —F 1 r BARESRITRR0
e, BEZRIGEWEETHEMLTEYD, R AT » v a v LORKERBRHRO DB Z & BBD S
hiz.

RT3 5 A OV T, BRI 2 MOED TSI MOBILE TR Tals. TORE, <+
WARPAT » V2w BALLEE, v VLOAOHE X0 LEMEOHMNE LOKHROBAHRNEL, <5
1V ERERKOMHOEE VFEHROBD Z EXRDOh A,

Yo VAT ORI, BB (L), #FAT » VA BAK, -5 4 } BAR TEEERA SRS o
o, Tiebb, At AT » Y2 EDEFHEREOhED WS 2 ETHS GBI, v o ) VALLSHD
BREORIHCOWTHEFTERET > T B EZATH AN, AFHEEIH TLIRWY). ok, ¥RETLRE
BEBT LRI oTeh, ThZERBF TR EfT > Th k53D ELHRD . EMERE
MAFE, LedtOeBRA IR TERV IS BEWIE, Kb a7 v ¥ 2 ODRAN, ZOpF— KGR D
BT, DRYZEETHLEIETDHROIRVBDEELLNS.

DEDEISE, B AT v v aiZ 51 PERLIERBIERREN L LTOPDEL 5B >TWB &
RED LRI,



VE )

FHACK T, BEERAOELE LTHAIRTWS vy LOMEA L L ORBIECDOVT, W 200
AR L OERE D LCRFEEMATER., UT, FRCEVCTRNCNEYENL T, FO&Licw,

[BREBWTE, FFROTE L HRC 20 TRRA. 7, bAEK BT 3 RHER S L gL EYD &
BRI DV TR, ROTEZAFRNEE LT~V aRALER L FICOWTE Lbi,

IF Wik, BE - BEC X5~y L 0EMS BTN & T OCBROEFTCRIETEEC oW TREY
mxdte, IT—17TE, =9+EEL L > TERERCERTROARKC VT, y v*OEFRELTV, BE
CBER Y o TECHDED bR BAENy Y FOEFEAEL ChB I EEWLE L, -2 T,
WRESCB T, =L 7 2/ FHRYERL TBEERY T > BREC>VTHRFE L, T-1, 1-2
DORRERETH L, LEOBMERLBROMGOBRIRDOLICTLDORS
OEMEE5% AT - B RFEFEIC F L.

@EIHEER55~60% - BARRELCPOXFEL D D .

@EHEH60% LA L FHREESEE TH S
H#AY, ARV ORERKBCH G TLRERRORENBE SR TR, CIRFEFLEFE, ~vLEG
Tl FEAUR R EhI. (BHVIRETT2) < OBBIABRLEETHD LS.

BB OWTE, ¥ —ABRETOLVCENEA LRI, REEBINESD LB M E - T 50T,
TERGROIEELE LT, BB LD IKGENNORGROSHBRERE bofcdEELOAS. KHERKD
W b HAHER & OBIGR THIR AR EERAIET [ ZIC 0, KRR UT CRBRFEESRETH Y, 20% LD
REFER LV E VLB I 5 THE. SHRI%E TRy — ABTHEGRALNRD,

I—3Tik, MERLS<+OEMS X OCERCHT 5 LBEHREHOBREDRCOWCRE L. 20
R, HECISEMCH LT, <-4 tOBAPHROTH S Z &, v+ LHBERBMECY L TLRNR
WA, BRI BTRERARECI L, A—7HIBES B A 7 XEFHE L <~ LCEA LRSI~ &
DHEDOHE LV SEMINDPT LB LR EDEPI NI T, N — VB[R L O 5 7 R4FEHIRe &
OEME T ERREME, BHLET2RUR D0, BROLFYERCTIPRIE - (VERR). L
PoC, FRELTHIBREMZRBALCSERE, BE - BEZZORVCEIOBRBTLZ EXSBETHD, ¥
o, BEATRIRIBEIZ, 541 I REATREOABY ELZ ENEERD.

MEBCF - TE, <V HHBRCHER SN B0 T RETHBEOEBE SDWTHER L, I-1T
i, WRATIE S AWTRAROZEBRBCST HFARBLER (2951 v ) OEFREBOBEGRIZOWT
Bt Lic. TORE, BEROTHIK B BT 2FIHEBITO0OA - BEE/malbl T ¢, £& LTHIWLRFABR TR
BinbHE, THOAFRIFMALCLOLERIhL. s, BNAFIARTbR 3 HERIE, & OHAER
bo LEWRTERD. Ei, THERGEHNRY S TARD E, HEFAEE BV (B BT, Wiy
FIRE (RE) 287 SR B8R, HMCBHAE GHEE, v ~4) BMedh38mn s, ST oFf ARk iz
BRE-TWB, Lkt T, ZHEERHBOTHEEZ 22 L TR, &2~ 20K METL L2 D0 T, BT
CXoTEBOKERELD LS, A (B2 VCRERSE) RROr -7 —v 3 Y75 I &0 X DN RE
BADETHAS.

M—2<Ti3, HEOBFEDE LTISHARIRTWAF » KY 2 v/ e e ~¥ LR L CEEERY
FolBRTOWTHEAN L., LTORE, F+oAK) v /ey 2 1 AIERECEE CHNTBELHR TS
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ERTEDS, 1 BIOEORE TR T s L3BBTHE LARD LR,

ek, BIER L 5B OEEREORRE LT, BEC X5 T EEN OB X O B HHEE %
DFLRBEGS 2ENEFOLNS. HEOEME VS H T, BHMOBE L Y SFEMIRBRINEG., Th
3, BHEYOBERBLCHTENZ v & a VOBREERLL TCHBNLTHS. v LOBE, KEOHW
BRYEBATED, TOHCRIC L > THYENMBGXZTD, BDVIRENTNIN D & 5 EENkT
REBBPRECI D CEbID . BEC L 2EEFEEYBERT 2000, HARARELR, 3L EHRE
HEBATHRELT, BEENSBGEH ST L SHROGELBbhS.

VETR, TERBEHE IH<rLOBHBYHRES>WTRELE., V-1 T, HEREHEREEMELT
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Studies on the Characteristics of Masa Soil as a Medium
for Tree Growth and Methods for its Improvement

Takuro MASuUDA

Summary

The background and purpose of the studies in this paper were mentioned in chapter I
Decomposed granite, commomly called ‘Masa soil’ is often used for reclaiming land in Western Japan.
However, Masa soil is not always suitable for tree growth. Its texture is generally very coarse,
sometimes containing more gravel than fine soil. Therefore, its water retention capacity and nutrient
holding capacity are very poor. In addition, Masa soil is apt to become very densely compacted due to
the activity of construcion machinery or human trampling. The purpose of the studies in this paper is
to clarify the characteristics of Masa soil when used as a medium for tree growth and to examine
methods for its improvement
In chapter I, the effects of compaction by machine traffic and human trampling on the physical
properties of the soil and tree growth are investigated
First, the effects of the physical properties of the soil on the growth of the trees (Zelkova sarrata
Makino) growing in Yashima Chuo Park, Takamatsu, were investigated. This park was constructed on
land reclaimed using Masa soil (I —1). An experiment was also carried out, in an experimental field
(I —2), in order to clarify the effects of soil compaction by human trampling on the growth of trees
From this investigation and experiment, the following relationships between the solid phase ratio of the
soil and the tree’s root development were discovered.
1)Where the solid phase ratio was under 55% there were no problems for root development.
2YWhere the solid phase ratio was between 55% to 60% root development was restricted to some
extent
3)Where the solid phase ratio was over 60% almost no roots could develop
The compaction of Masa soil by loading and the buiffering effect of some soil amendments when
subjected to compaction were examined (Il —3). The results were as follows:
1)Perlite was effective in preventing volume decrease ‘when subjected to loading
2)Masa soil resists compaction, due to loading fairly well. However, when it is loaded after being
well watered, it showed a large volume decrease.
3)Organic soil amendments such as bark compost and sawdust compost (including cow manure) were
less resistive to compaction
In chapter II, the effects of human trampling on the growth of ground cover plants grown in Masa

soil were examined.



The relationship between the growth of turf grass (Zoysia matrella Merr) and the number of
visitors to the turfed playground in Kinbuchi Forest Park, Takamatsu, was investigated (Il —1). This park
is very crowded on weekends and holidays, especially in spring and fall. but on the other hand, it has few
visitors on weekdays From the investigation, it is apparent that turf was not injured if the average
number of users on holidays in spring and faH was less than 1700 (person-hour/ha/day). However, if it
were used for active recreation such as running, sliding or jumping, this standard level would have to be
substantially reduced

Another experimont was carried out in order to clarify the effect of human trampling on the growth
of dwarf mondo grass (Ophiopogon japonicus Ker forma nanus hort ) (Il — 2). Dwarf mondo grass
could tolerate trampling 3 times a day and grow to completely cover the ground, but it could not grow
when it was trampled 10 times a day

In chapter IV, the effects of several soil amendments, when mixed with Masa soil, were examined

The following five soil amendments were used in the first experiment : 1) sawdust éompost including
cow manure, 2)bark compost, 3)peat moss, 4)perlite and 5)vermiculite (VN —1) Each soil amendment was
mixed with Masa soil in the proportions of 20%, 40% and 60% by volume Then, Hedera helix was
planted The plants grew best in the mixes containing 609 sawdust compost and 40% sawdust compost,
with the next best results being in the mixes containing 60% bark compost and 20% sawdust compost.
It was supposed that the plant growth generally depended on the available nitrogen content of the mixes
Sawdust compost and bark compost contained almost the same amount of total nitrogen. But, the former
contained more available nitrogen than the latter. In addition, sawdust compost showed a higher degree
of aggregation than bark compost (IV —2). | suppose that this is another reason why the plants grew best
in the 40% sawdust compost mix and 60% sawdust compost mix

Water is essential for plants to grow, so the soils water retention capacity is as important as its
nutrient holding capacity. Another experimint was carried out to clarify the effects of some soil
amendments on the improvement in water retentivity of Masa soil (V —3). The soil amendments used in
the experiment were sawdust, bark compost and perlite. Each soil amendment was mixed with Masa soil
the proportion of 20% and 40% by volume. Then, young Camphor trees (Cinnamomum Camphora
Sieb.) were planted in each plot on April 18, 1984. No water was give.n to the trees after August 23 and
they were allowed to dié‘ Soil water content was measured every day. The results were as follows:

1)A close correlation was found between the number of days required before wilting began and the

available water contert of t‘he mixes.

2)Perlite retained more available water than the other two soil amendmemts.

3)Bark compost produced almost no improvement in water retentivity of Masa soil.

An additional experimint was carried out to clarify the relationship between plant growth and soil
water status The experimental plots were set up in combination with three factors, namely soil volume
(9L or 3L), watering interval (every day or every five days) and perlite (included or not included), then
the plants (Hedera heliz) were planted. The results, analyzed using a ‘quantification scale type 1’ were

as follows:



1)Soil volume and watering interval had a great influence on plant growth

2)The effect of perlite was evident in the underground growth

In the past, bottom ash (ash of coal) has been discarded as waste matter, but recently, because of
its porous structure, trial use has been made of it as a soil amendment. In N —5, the characteristecs of
bottom ash, when used as a soil amendment, were examined. It is often pointed out that one of the
problems with bottom ash is its high alkalinity (over pH9). However, the high alkalinity of bottom ash
could be neutralized by mixing with Masa soil (pH5.6) and peat moss (pH3.8). Bottom ash can improve
the water retentivity of Masa soil; more importantly it increased soil water to the pF1.8 to 2.8 range
where it can easily be taken up by plants. It also showed good resistance to pressure. It is assumed that

bottom ash could be used as a substitute for perlite.
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Katsumi HATA : Studies on the Constituents and Pulping of “Akamatsu” (Pinus densiflora SEB et
Zucc) Wood (March, 1955)

Nakato Narro : Phytopathological Studies Concerning Phytohormones with Special Reference to Their
Effect on Phytopathogenic Fungi (October, 1957)

Hiroshi MATsuzawa : Ecological Studies on the Branconid Wasp, Apanteles glomeratus (March,
1958)

Akira Kaj : Studies on the Retting of Plant Fiber Materials for Japanese Paper Manufacture (March,
1959)

Kazuo MoRI : An Analytical Study on the Structure of the Mandarin Orange Growing Orchard Farm
in a Sloping Land Region (March, 1960)

Takahiko TaMaki : Studies of Garaku Paddy Soil and Reservoir Deposits (March, 1960)

Masaki UEHARA : Physical and Meteorological Studies on the Cultivation and Utilization of Slope Land
(March, 1961)

Hikaru Kuwapa : Studies on the Interspecific Crossing between Abelmoschus esculentus MOENCH
and A. Manihot MEDIC and the Various H’ybrids and Polyploids Derived from the Above Two Species
(September, 1961)

Junzaburo NakA : Physiological Studies on the Growing Process of Sweet Potato Plants (March,
1962)

Minoru Saito : The Geology of Kagawa and Northern Ehime Prefectures, Shikoku, Japan (March,
1962) (in English)

Kiyoshi Kosuct : Studies on Production and Flowering in Gladiolus (September, 1962) (in English)
Hachiro Kira : Hydraulical Studies on the Sedimentation iﬁ Reservoirs (February, 1963)

Aizo Nopa : Studies on the Coleorhiza of Cereals (March, 1963)

Sin’itiro KAWAMURA : Studoj pri Ameloj de Legumenoj (March, 1963) (in Esperanto) »

Jiro Asano : A Study on the Formation of Pine Forests on Seaside Areas, giving due Consideration
to the Salt Resistance of the Seeds (March, 1963)

Kei YaMANAKA : Studies on the Pentose Isomerases of Lactic Acid Bacteria (August, 1963) (in
English) ‘

Masayoshi AsHizaAwA : Studies on the Drought Damage of Grape Trees in the Region of Kagawa
Prefecture (March, 1964) ’ .

Toshikazu TANI : Studies on the Phytopathological Physiélogy of Kaki Anthracnose, with Special
Reference to the Role of Pectic Enzymes in the Symptom Development on Kaki Fruit (March, 1965)

Takayuki TARUTANI : Studies on the Storage of Persimmon Fruits (March, 1965)

Kunio Kano : Studies on the Media for Orchid Seed Germination (March, 1965) (in English)

Kiyoshi YAMAMO10 : Studies on the Hybrids among the Vicia sativa L and its Related Species

(March, 1966)
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Yoshio NAKAHIRO : Studies on the Method of Measuring the Digestibility of Poultry Feed (October,
1966)

Hiroshi INOUE : Studies on the Fruit Development of Natsudaidai (Citrus Natsudaidai HayAaTA), with
Special Reference to Water Spot Injury (March, 1967)

Toyoki MivaBe : Studies on the Production and the Salt Balance in Relation to Calcium
Phosphocaseinate of Abnormal Milk (August, 1967) (in English)

Murao Soco : Studies on the Bark Lignin and Bark Phenolic Compounds (September, 1971)

Mitsuaki OusHIMA : Studies on Nutritional Nitrogen from Red Clover Silage (November, 1971) (in
English)

Shuzo TartsuMl : Fundamental Studies of the Chemical Forms of Calcium and Their Metabolisms in
the Tree Leaves (November, 1974)

Masaru KURETANI : Studies on the Early Summer Defoliation of Grape Vines Caused by Veinyellowing

(December, 1974)

_Hisao KURATA : Studies on the Sex Expression of Flowers Induced by Day-length and Temperature in

pumpkin and Watermelon (March, 1976)

Takashi Kamapa : Studies on the Rational Estimation of Rainfall for Design Flood (June, 1976)
Hiroyuki YaMAMOTO : Study on the Mechanism of Resistance Expression in the Crown Rust Disease
of Oat (March, 1978)

Hidetoshi OxamMoTo : Laboratory Studies on the Food Ecology of Aphidophagous Lady Beetles
(Coleoptera : Coccinellidae) (March, 1978)

Toru YAMASAKI : Studies on p-Hydroxyphenyl- and Syringyl Lignins (September, 1978) (in English)
Toshihide IcHikaAwA : Studies on the Mating Behavior of the Four Species of Auchenorrhynchous
Homoptera which Attack the Rice Plant (February, 1979) (in English)

Hiroshi Yosupa : A Study of the Development, Structure and Management of Co-operative Groups
(March, 1980)

Yutaka Issuiki : Nutritional and Physiological Studies on the Function of Ceca in Chickens (March,
1980)

Toshiaki CHUJO : Studies on the Effects of Thermal Conditions on the Growth and Quality of Fruits
of Fuyu Kaki (February, 1982)

Masanori Goi : Studies on the Flower Formation and Forcing of Some Ornamental Trees and Shrubs
in East Asia (February, 1982)

Toshiyuki Matsur : Food Chemical Studies on Wasanbon-to Sugar (Japanese traditionally refined
suger) (February, 1982)

Yukihiro FupME : Studies on Thermal Conditions of Curd Formation and Development in Cauliflower
and Broccoli, with Special Reference to Abnormal Curd Development (February, 1983)

Souichi NisHiyaMa : Studies on the Water Hammer of the Air-entrained Flow in Irrigation Pipe Lines
(February, 1983)

Shigeyuki MAayaMA : The Role of Avenalumin in the Resistance of Oats to Crown Rust (October,
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1983) (in English)

Shigeru MoNTAM : Early Diagenesis of Amino Acids in Marine Sediments (October, 1983)

Masahiko IcHn : Studies on the Utility of Ratoon Traits of Rice as the Indicator of Agronomic
Characters in Breebing (November, 1984) (in English)

Ikuo KATAOKA : Studies on the Coloration of Grape Berries with Special Reference to the Regulation
of Color Development by Abscisic Acid (October, 1986)

Haruo Suzuki : Agrometeorological Studies on the Effect on Soil Temparature, of Film Mulching and
Canopy in the Upland Mulching Culture (October, 1986)

Masayoshi MiNowa : A Study on Thermal Radiation Environment in an Open-type Livestock Barn
(October, 1986)

Masayuki Fujita : Studies on Cytochrome P-450-Dependent Mixed Function Oxygenase in Sweet
Potato Root Tissue (October, 1986)

Michio TANAKA : Studies on the Clonal Propagation of Phalaenopsis through in wvitro Culture
(February, 1987)

Atsushi HASEGAWA : Studies on the Propagation of Oriental Cymbidium (December, 1987)

Tadasi Kasal : Studies on the Hydrolysis of Oligosaccharides of Soybeans (December, 1987)

Shogo AOYANAGI : Studies on the Physical Properties of Residual Granitic and Andesitic Soils in
Setouchi Coastal Region, Northern Shikoku (December, 1987)

Takeshi KaTAYAMA : Degradation of Lignin Substructure Model Compounds by Fusarium solani
M-13-1 (November, 1989) (in English)

Takuro MAsUDA : Studies on the Charactaristics of Masa Soil as a Medium for Tree Growth and

Methods for its Improvement (October, 1990)
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