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Compost from pearl culture waste: method of composting and effective use
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Waste from activities associated with pearl culturing has become a cause of environmental deterioration on
pearl farms. As part of our researches on reducing the environmental burden of Akoya pearl culturing, we investi-
gated methods of composting pearl culture waste and effectively using this compost. We conducted composting
tests using the soft body of Pinclada fucata after pear] harvesting as the main material, supplemented with debris
resulting from sessile organisms removed during shell cleaning, and plant materials. We found that it was possible
to convert Akoya oyster meat to mature compost in approximately 45 days without desalinization, and it was ob-
served that including the debris of removed sessile organisms improved the aeration of the composting materials
and increased the fertilizer components of the mature compost. Moreover, a seedling test.showed that the mature
oyster meat compost, when used at a rate of 10 g compost/1000 cm? soil, improved the fresh weight of komatsuna.
These results indicated that compost made from discarded oyster meat and the debris of removed sessile organ-
isms can be effectively utilized in agriculture. The compost is also e:ltpected to reduce the environmental burden
on pearl farms.

F—U—F 1 7avH A ARERY, 85 RBWRE ovRA L, HHNEE, BRMERY

DOI: 10.2331/suisan.15-00066

7 A% H A Pinclada fucate EEERBE TIL, EXTI
B (FE) LAckoikeg (i) PRRCMXT,
BERB LUBMEMICAE L LRI FTUFA (R
BB 2E, BatBEREGLHLEN D, O
N CRFEEREYOAFBLTLER D BT R TE LB S
BB EHH, 0 BIB~ORFEWEMERZELL
T, HEREMAREAREITATMECRERE N OH
E, BEHOERE V4RI BHL o T2
2o —F, EBLRAB LT hLICE T S8EMR
SRR A R LR ORE e L ICBER T 50D

FBHBRRELTHhTWA, 10 Uhal, EEFRICAEL
LHRBOEHOE G, KAADEEEEINTWS,
=hiT, BERREIHMAFEZELTREL, HHED
%<, PHEBEAOBEIREVLINTHAIC LD
boF3NFLAEBREESh TN,

b LGB OBRE-PE R L\ o fo, BEDR
EREEPOEHFRHEE L2V BAMEBERL
TW5B B8 —F, BEAHORERTERE L TAY
avEA MO E LT, ASYFAHANLHR
BFHAE 2 A L, Rl F, 0N 58,2

©2016 AEHHE:A BAKEZES/The Japanese Society of Fisheries Science
* Tel : §1-599-52-1263. Fax : 81-589-52-1237. Email : k-higuchi@mikimoto.com




HERBMBERDY DI /R ME

SR IR, W) B LURRES L Y SEIT bh
Bo LHLAND, BEEWERBLLAIVERAERT
B, EF9HESCLIMEROEVESOERME
EDPARRLCSENHIESBEROFESEREN
TW5,¥

T, REATERNORREME Y HIgT /DO
RO—RELT, 7AVYHADORABRYETFERL LA
gVRA MMEER S SCEESN/aVRA T DRGS
i LI OFY L ERICITTRRERF L, £ O
G L o, E5IC, EEFIAShTICEREISNTEL
RmErE A RBHC IR 7o o VR A MMERERE RIEL, 7
3V H A BREERY OB SR ETEAOTHBEE A~ .

HHEFE

ALRAMEE TovHABEEEDOIVEAL
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VX R EnBISRFHRE (debris of removed ses-
sile organisms, SO) @ 2 & AWz,

BHABEYR, BAst3te SRS SER

a

609

RYE) T 2008 4 & 2009 £ 12 A KTbh ARSI
WRHZ, LATOXNETCIERL . BREHEESG2ED By
o7 O A ARG, BREoREKEmLE, I F
H— (4 ARBIERSHE 2 0—) THRL, BEX
RERELL -k, 30 5MHE L THBRGERIRL 2, B
EECR FEF T K A Wi b O Y AT R R EESEY
(minced soft body treated with seawater, SBS), ¥AK#%
FAW/ob O EARME B ABERY (minced soft body
treated with fresh water, SBF) * L7, REIBERHD
avRA MERER (Fig. 1a) Cid 2008 FICER L 723
B RWe, 7, RAEREMCRARERBERML -2
VARAMERAE (Fig. 1b) . iid 2009 FRICHREL A 505
%, —20°C CHEEEL otk ARFERRICTERARH
LTHW:,

RiBEY, SEEmE T 201044, 6, 7, 10 HiC
ToAGfeEOARERFICERLZLOEA W
(Table 1), BRBREPICEENTWiEDs LUEY
RFo, —WEE, 7VYRE BEINAE, aorhsy
H, W, SV, B BEEBLUEOMD 9
FN—Fi e, TORERIARERDE, 2bIT,
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Composting test using soft body of Pinctada
fucata treated with seawater or fresh water

Composting test using soft bedy of Pinctada
fucata and different type of removed debris

| soft body without shell and adductor muscle

1 m® / experimental compost pile

| add seawater | I add fresh water I adjust moisture content and C/N ratio:
l 1 add plants materials (40 % viv)
| mince the soft body for 15 min. | l
l l SBS mixed with an equal volume of
collect the precipitate as SB: S0H",SOL* or SON™
minced soft body l
compost material:
[ sBS | SBF approximately 5000 cm® / experimental compost pile
adjust moisture content and C/N ratio: | sBsoH | [ sBsoL | [ sBson |
add plants materials (40 % viv)
l l total 7 experimental sections
compost ma[en'ahapproximate[y (SBSOH-',-",-—'",SBSOL-|,-",SBSON and Control")

Fig. 1 Methods of composting: a, Composting test using Pincleda fucate soft body treated with seawater or fresh water; b, com-
posting test using soft body of P. fucafe with addition of different types of debris of removed sessile organisms.*! SOH: sessile
organisms containing a high percentage (=509%) of hard tissue.*2 SOL: sessile organisms containing a low percentage {> 0%
to <50%) of hard tissue.*® SON: sessile organisms containing 0% hard tissue.*$ Composting test using SBS only. SB, minced
soft body; SBS, SB treated with seawater; SBF, SB treated with fresh water; SBSP, compost made from SBS with plants (P)
added; SBFP, compost made from SBF with P added; SBSOH, SBSP containing SOH; SBSOL, SBSP containing SOL; SBSON,

SBSP containing SON.
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Table 1 Composition of debris of removed sessile organisms added to the compost

SOH*! SOL*2 SON*3
Category
SOH-I *©  SOHI SOH-ITL SOL-I SOL-II SON
Sampling month Jun Jul Oct Jun Qct Apr
Bivalvia 49.6 64.3 447 34.8 — —
Barnacle 6.2 121 42.1 . 1.3 17.5 —
Polychaeta 26.7 7.1 7.0 12.0 9.1 —
P th Bryozoan 1.0 — — 13.5 28.9 1.6
ercentage of the group . _ _ _ _ .
of sessile organisms (%) Amphipoda 11.9
Urcchordata 1.4 — — — 36.7 38.6
Demospongiae — —- 1.5 — 1.7 0.7
Chlorophyta 0.8 — - — — 454
Others 14.3 16.6 5.0 273 . 6.1 14.2
Percentage of hard tissue (%)** 82.5 83.5 93.8 48.0 26.6 0.0

Values are percentages (wet weight) of each group of sessile organisms.

*1-0 Refer to the legend of Fig. 1 for *13,

*4 The percentage of hard tissue of sessile organisms is determined by the sum of the wet-weight percentages of bivalves, barnacles, and tube-forming
polychaeta having hard tissues such as shells, calcareous plates, and calcareous tubes.

RRmiR, R Y OlERT s> KRAE 7YV
T, BT A FHOREROGHE L ITEREDH
(percentage of sessile organisms with hard tissue, %)
L L7, WM A 50% L Lo RIRIRE % i
WL RRIRIE (sessile organisms containing a high
percentage of hard tissue, SOH), 0% % & 50% Fik%s
BT BIRIE (sessile organisms containing a
low percentage of hard tissue, SOL), £ < &%V A#F
BB TR RIF0E (sessile organisms con-
taining 0% hard tissue, SON) & L-TKAIL, ERERE
®EW L IEiCHS %o/ (Fig. 1b, Table 1),
BREEMEEREHE LR MERR Bl
B RHEEDL JUBKIE R ABEEMIC, SRR
FR (C/NM) #HETLADICEING, 747X
7 ¥ OWWRES (plants, P) % 40% (v/v) BELIC
SOEIVEA R L L, TVRA MEBRBICRIE
TIRGOBEFHLMC TS0, HAME A RER
% B\ 7o iRk X (compost made from SBS with
plants, SBSP), #iE R AERES* ARk E
£ (compost made from SBF with plants, SBFP) #&
W7 (Fig. 1la), REBMIMIZ20084E12 A 20 B » &
20093 21 BD 9 A& LA, v RA MEES
LT, avy Y-l (BE13mxE1lImxEs
0.8m, AHER 14m?) AV, @IVRAFFEEY
1m? A L, RBEFO VA P HHORE
FLER/ LD, REA2S 0cm OESORES
F—ao#H— (F4 F¥y I vl, ONSET Computer
Corporation) #RAWTE6RMI i EL A, i,
M oH—{ti LURIRMLRED - DT, REFHE,
13-17 A2 1 BOEE TEEH 6 EHEEY O (038

LY&fv, 6 @BOYINELORE THREKT & L.
 RBREMRO D VR A N R OEERETE & HY
OLEFHRABRETS 7201, R LE, EF&CHE
D5 4B GEREFIFIRL (515000 cm?®), BREE
B, BRGIMREAETS L, ARV
Wk BRFA VT v 7 AR, BIEHE, B
BRR, RIFA VT 7 A0, —2>ORBH S
L 1 BT 7,
BRGHEEL, BTRME (TE3102S, ¥V FUTA .
ARBPAZZ A Vv BERER) 2AVTEEE
0.1g DEETI00gFERL, AREAK100mL %0z,
AR —G5—THoR BB L8, ARLA CREREHE
#44 No. 2) WOBLEEE (CM-21P, FEF « —
i —ERER) RWEL 2
HE o R, 65°C, b MBRESRL R,
BT RFE (A200S, ¥V P UDTA A PO TR
w7/ BEREH) HAVWT 1 mg OREC2.000 g FEE
L, ¥y 7)UF (AMF-10, 7X7vEksi&r) €550
C, 4 FEEEL R FORRSELD, R EH
WTEHHL 72,2
Hish 5 R (%)
Xy  1-X/100
(1_ Pk 1—X0;100 ) X100
L, X RBREGFOHK S &
HEOHRGEETH 5,
REAVF AR, o=V j‘Bmsszca rapa var.
perviridis (BI/IMAZE, BASHb—Fy) BF0H
*, IVRAMMEHER LS LUNBEOEFKT, b
AHBR CEELARORBRFRBLUERLD, R(Q)
FRAVGTERL .Y BEROFE, EEETRICH

oY)
v X (TALEE ¢




HRBMBERYOIV/RANME 611

BTV, BOo—MHAEEOMAICHN/ LORRIFLL
7o) Fio, RFOHER LA, HOBRSHR, Al
MoK % BRI JUBRME TREL 2.3 ZRILSE
RTROEFEELY, E2r0ET L0 T
L7z, iR R T BB, 65°C, 5RHRANE
L 7=k 5.000 g i 60°C DFEFA 100 mL #inx, 60°C,
3RS, SWENAT Y CHEL THB.,

RIEA VT v 7 A (%) =G/Gex LILex 100 (2)
L, GRaoVvEAMERMEE CORTFH, G
BEYKTORER, LidaVvRA MEERECOXE,
LeitZBRARTOERTH S,
BfEEERMCEZ AR MESE BHIEELT
WCHEKALEE R BERIC, 4TS, EINSHLED
THYFRER % 4098 (v/v) Iz /-th, RHREEYLSE
(v/v) ©6BRORL D RRERE (Table 1) %
WML o vl A PR CRBRE T e 2 VRA ML
BRI T RIFBREBEOFELH 51D, BiEaAEE
WERBRBERML -BEESE I, I, IK (SBSP
compost containing SOH, SBSOH-T, -, -M) kX
EFEEEDERBELRMUEEEZEI, IK
(SBSP compost containing SOL, SBSOL-I, -1I), &
FHSREYERBEELRML - EEEREE (SBSP
compost containing SON, SBSON) » Bi&BEHEINL
WHBE (Control) #E&i+/- (Fig. 1b),

VR A HMERBRERREO TN END I VRA MR
oW, BAEOIEE Y | TERE (free air space,
FAS, mL/L) LEREHHEL A, EERITIABHND

TERMTORESDEET, D IOLERBDOAZAV I/

F—iCHE 1000 e 2FIEL, APOBXETHEWE
KOGELEAMGETHRL (B, BEER,. 3
2000 cm® A PIB AR OFRE (EEHK 132.7 cm? x B &
20.0 cm, AR 2500 cm?) KFEEL, ZBERVRE
FAVWTESE02MPa, #ES5®E 1.0L/min &5 K54
FEELEHOoMR LS D, AP TIMCHRBEL 2K
fit (RK1710-5, 070 v Z7HRA&H) TR EE
L-Z=RBdHEL L, BRERL, RIBRBHMRIZEI
AEL, BRREHENMTOBIEICH T A2HMEOES
BHREREH L, ZRELSIUBSEONEDR, 12
DFEFHZ DWW 3 EfTF- 7o

avRR MERRE, RREBEBZRRE3 8HAICH
B, 3R e 4042 B & LAz, vl
AMEFERELT, REAFD—VBOESE (#3800
ecm X215 em X B 105 em, HHEE 6500 cm?)
FRV, ThZENOaVEA MR 6000 cm® 2oV
RAMEBRICHREL, EKE0IMPa, EXKE06
L/min G, RREBTHLIEZER L. 2R A
FHROBED, HRFRFOERE LS 1-3em OFS
CTF—duf—HAnT6RHI EICRELL, BB

BAkAEE, 11-17 Bic 1 @MOES TS 3mMOFENEL %
v, SEEOYVBRLOBETHRBRT LA, 2V
PFAMMEREICH D EXEEE, SlYomE, J8¥EA
VT y 7 A0, ¥I0ELER, SfFRERYSo
3 AP O L A58 G 200 cm?®) #HWTHAT,
AR MORSHN SREER, % UV, A
DA, HERSE pH, BE&BOAFIVALERAIEL
Too RBRFIIRFEROEHICH W, BRIFEREZTN
LT R TR, AV AT R DR
HERIKA 2, BSHREHEE, VV/EAFFEYTFYV
M7 V/EZUAE, AVTA, BVYTIL RTRVD
L, AF I ARETFEREFNE, FRREFZF 22—
VETHHT LI, pHi3, BRIEZHEE & AKOFETE
B R pHE (F-12, A SHBHHEER) THE
L7,
BAREEDETEE S LR A MoL 2l
ERE HBRLER, %% Vv, AUTARL50mg
GUWHRALE (AL AEREL, BRERE2mm MT)
1000 co® ioxf L, HERAHEE L L UCRKABR O
RAFEBFNEFNESRER10.0,200,300g 2745k
SICRBE L. HBRERE, ovBAPEins Twing
AL L, FRBEILOWT 2ERRBRE T,
By b (R 12.0cm, H2100cm) KRBT
00 cm® R FEHL, BIFA /Ty 7 AWELFERL
bQLALaT YT B RPEMBICES LS
L 7z, B aB 3 BNTYy, RBRETH
DRFERL LUTEEREOEET (BE) kD, HB-E
FOREREORE L LTERGEERZRIEL . R
FRiT, HERETE =25 T 3RBHETROR
REHOHE (%) €, AAER, BERIBRWHE
HOBER (g) O&FE LA, SEERoVEA L%
ATyt ER L, FEREIR>WT2E
RRET o . RRETHORRK & HBROFFET
Bonferroni Bt » CHEKBELREL - 2 BETH
L7,

= F.

EREEMEERERE LA R MERE ovilt
A Y 1md & iz 01 B QM T, #KaE
EBIURAMEBE S 2H03mP0avRAF %2
By rERTEL, LABOTVEL GEBRMEKE17A
#) HE, D 2-3 ARE, BWTVESTEBRLL
hic, COXIARRESORER, 2BLUIEMEDTY
B (BRERPRIA 31, 44 AEE) BICHABDO LIS, 4

-EIE (GRERBIM 60 B LEOWDEL THBAICT

VEZLTREEN, BoktORWEEDsTWol,
HABRMERO 2 VAR X M IBORER, EKABRT
8.7°C, PAMEBE T10.6°C Tho7cds, RERBIBER
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Fig. 2 Temperature in compost piles (at a depth of 10 cm from the surface) in composting tests using minced soft body of Pincta-
da fucata treated with seawater (SBSP) or fresh water (SBFP}, and ambient temperature. Arrowheads and numbers represent

pile turning times.

H51EEDEELICATER LI LR LK (Fig
2), COWPBORELRBILOVTEREREY KDL E

Zh, BARABROFCHERECEEAAEL, BELR .

BEp o (p<0.05, tHRE), 1EEHOHDEL MG,
HEAMERX Cid 3 HER1I2 29.2°C, BAAMBECH2H
®IZ3T9CETARIC LR L8, WRARK L b
AWET LA, 2ZEECT-AW0ELERELICERE
HREERSRON, RERERIPKABK CHIEL
36 BEMHITE O 33.4°C, BRARKAERKIT 18RRHD 43.0C
Rote, WRMER TIE0CLH LY 2 AMgERL A
#®, WKMBECR40°C L L% 4 AME##ERL A, %
NEh 200 HHE TEHDSPIET LA, SEEDED
B LR, WREREK & b ICEERRE LFIRD N
Botz, SERONNEL»LRARKTEE Cit, M
BRI & & I W —E DA R L, FISRE AL
K156+ 1.5C, BWAMBK T16.7+15CTHD,
WARMBROFHE -7 (¢<0.05, +#EE), AR
e OSEL -2.0~194°C CEFH+ERREEL=78+
4.0°C) Tho7: (Fig. 2),

TREMET, THRRE LSRR S SBGCE
BEAL, 2EABDHDELRKEKLAERK TE.72
mS/cm, HAKUBE T 423 mS/cm ERBIECES7-
(Fig. 3a), %Ok, #@KMEK T 6.36-6.59 mS/cm,
WKMERE ¢ 3.16-3.82 mS/cm OFfifH CHER L, K
MEEROFEH 1.6-3.3 EEWEERLA (Fig. 32),

WRPS R, BABK G ELIZ#-TE
AL, 3EEOHNELKIC4S.6% OBRBEELTL, ©
OB B —EDE L - (Fig. 3b), THhicH
L, WRAEREZHCEAAER LD SBWEZRL
foo $HIT, 2 BB DY VIRL T TORBIMIIC SRR
EAL, SEHOEVIEL G 77 BH) T67.8%
OREEERLAe (Fig. 3b),
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Fig. 3 Chemical properties during the composting of
minced soft body of Pinclada fucala treated with sea-
water {SBSP, @) or fresh water (SBFP, O): a, Elec-
trical conductivity (EC, mS/cm); b, percentage of or-
ganic matter decomposition (%); ¢, germination index
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Table 2 Aeration properties of compost made with the addition of debris of removed ‘sessile organisms, and the results of compost-

ing tests
SBSOH-I*! SBSOH-II*! SBSQH-III*!  SBSOL-I*? SBSOL-II*2  SBSON**  Control*t
Sampling month of SO Jun Jul Oct Jun Oct Apr —
FAS*S (mL/L) 487.0+13.6 505.0%8.7 400.0+93  303.0+54 3500164 168.0+16.5 353.0+25.2
Ratio of aeration change*® 1.05£0.01 1.02x£0.01 1.05%0.01 1.05+0.00 1.02+£0.01 0.95+0.01 —
Maximum temperature*? ("C) 57.3 59.6 51.3 54.6 434 35.7 36.6
Initial*® = 5.09 3.91 4.68 4.22 417 4.74 4.46
Electrical conductivity 1st*® 6.43 5.41 5.64 5.58 5.69 8.26 .7.50
{mS/cm) 2nd*s 5.81 6.13 5.75 5.28 5.98 . 4.95 7.17
3rd*s 6.35 6.27 6.42 5.77 6.02 .93 7.73
Initial*® 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ﬁgﬁﬁﬁmﬁw01¢m 57.1 61.5 53.4 47.4 40.9 35.9 424
Ve MPOSHOR onars 63.1 66.6 54.5 544 44.5 46.5 45.6
Jrd*e 63.5 68.3 57.0 59.3 45.2 58.5 50.0
Initial*® 0.0 0.0 18.9 0.0 0.0 17.4 0.0
Germination index  1st*® 89.9 40.8 120.7 53.6 0.0 0.0 0.0
%) 2nd*8 40.2 155.9 74.6 124.5 0.0 17.4 0.0
3rd*8 131.7 128.3 105.6 92.5 47.8 49.3 57.7

*! Composting test using minced soft body of Pincfade fitcata treated with seawater (SBS) with addition of SOH.

*2 Composting test using SBS with added SOL.
*3 Composting test using SBS with added SON.
* Composting test using SBS only.

* Free Air Space (FAS). Values show mean +standard deviation for three separate measurements.
*6 Ratio of changes in aeration before and after the addition of SO. Values show mean + standard deviation for three separate measurements.
*! Maximum temperature of the piles (at a depth of 1-3 cm from the surface) during the composting period.

*8 Tnitial and numbers represent pile furning times.
See the Fig 1 legend for abbreviation details.

RFAVT v 7 A, BRALEBEXTRIEIEDOHY

BLHECICE4ICERL, 1064% CEL -thic ik
EEL, RBRETHIZIZ138.8% DBREMEERL K
(Fig. 3c), CHICXL, BAKABERCHIBENISY
6 B O DR LI PITTHREFA VT v 7 ABKE HEN
LT 248.2% L ipAMBRE LD SRS hCEVEREL
o, RBRATHRCIERKAER LD bIFIPERY
147.2% & - 7z (Fig. 3c), WRBRE &b, ARG
HAHIEMEOEMBELICHMIT, BABRIEY, &
WA h AR EORERR o, &5 LAROFIEIC
REEpHARECBREIhL, LAL, 4EEBEDHY
BLEEER, <2 LAREREERGN G 270
BRRBEMCLZ ORI MERR BRBRBELYER
MUz o fotBED /R R HHEHOZERER & gL
T, REARE I -MXDOZEERE, 400.0:£9.3-505.0
+8.7mL/L L Eoi (Table 2), —F, EFEAHKB
I, TEOLEBERE, ThEh303.0+:54mL/L,
350.0+164 mL/L THBE L Qb3 RICEWPIZER
U, EFEEMSEX G 168.0+£16.5 mL/L L BREO
RLHUT Lo fc, BIEAHE I-MEK B LCERER
BI, TKOBERLEL 1.02£0.01-1.05£0.01 C,

HBEICHECESESEML -8, SEFEREX TR
0.95+0.01 %77 L, RWMBRBHEMECEES LA (Ta-
ble 2)s ThLOFER»S, WEASGEWOUEHE VR
FRBEARERL S, IVBRAMEBOERLES
EHE BT LATFEN, ,
REHE RO V/REX FHRORER, £TORKREK
TRRMB -3 HEKSBMIC LR L, RERELRS
ahic, TORIITNEL 27> CHBRLRE LAH
Rohkdoicicd, BEBEDZETLA (Table 2),
RERUETOBRERER, BEAFORRRE T40TC
Lk ki, BEAMBRLSMNISRE S EEH - 7o, 4
CEEALE I -TIR S L CEFARE I RORERE
HE0CHUEERL, TOMORBRLDVLE LR
(Table 2), WAZLEYR LEFBREOMICIL, HMWIE
OFEE (R2=0.74) #ED LI,
EREHED, RBRBBEIC 3.91-5.09 mS/cm % -
o3, 1EEOWVELEC, MRBRExadre TORK
RTAE < ERL (Table 2), WXL, ZOHbE
WERRL, RBRRTRCIE7.73 mS/em ki o e,
TOMOFRBRE TR, EFAKBERO2HEEOFNE
LI 8.26 mS/em & EWEBT LA, Jhilskizge
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THBELD HEWETHER L, HBRTEICR 6.77-
6.93mS/cm &7 -7 (Table 2},

o mER, 2TORBRECIEEQTNEL
Kric k2 8 L7 (Table 2), S ICEEBEDELSE
VWARBRBEEML, BRRRESED - LRHERE
I-ME ¥ L CIETHEGE I KTl 47.4-61.5% &R
RED3mWELZRL, ZORLEWEEHEREL-
(Table 2}, —77, 1EB OV IELBOAEDS R
DBRBE LD SED o A EHEGE KB L UEITHEE
BETi, MRBRREE LI, RBROZERICH > THED
SERAS LR L, EIRHERBE T AR TRICHEBE
T EElo7:b 00, EFESE IRKIFASRRT £ TR
K& TFE- T (Table 2), BHRES 1EHEOTD
B LEOABYSMROMICIE, HWIEOHEE (2=
0.87) BB LN,

RFEA VT v 7 A, BEMRE LK LU
BEORBRBIGIEICFN T 189, 17.4% T, £ O{h
ORBRE TiL 0.0% Th -7 (Table 2), TDHh, &E
BESHED MR - oREEEE I-IKB X
CEEERE K G, 1EROWE LI, LEWE
ERL, REBRLTEICI 925-131.7% &7, R
R4y LIRS0 3BBRETH, 2EIBEOFVELE
TRBRBAR & FETED SR WEOE EHEB L, KB
THd 47.8-57.7% i€ -7 (Table 2), BERE S

HERRTROREA VT v 7 AR, BWIEE (2=

0.85) BRDH BNz, HERFAMEDO IV RA P BT
SRRFRE T, £ TORBROMBHMBE»bRE
DRLBN, BICRFA VT v 7 ADED o722 AR
R TCit, BXEIMcRESR bR, BIEASEI-
O # SGMEEESE IR TR, 2800 ELLIE
s LABREMTIFEE SR ks,

AR ORI RERERDEERERELAD
VIEA MMEARIC B D ERAMK S FURKLERD
RS, EFEBFTNEFNLT2, 1.38%, Uik
0.21, 0.21%, H U™ AR 017, 0.25% Thot (Ta
ble 3), RERIFZFNFH 136, 164, pHE 8.9, 9.0

Table 3 Major fertilizer components, C/N ratio, pH and
cadmium content of compost made from minced soft
body of Pinctada fucata treated with seawater or fresh
water

Treatment N(%) P(%) K(%) C/Nratio pH Cd(%)

SBSP*! 172 021 017 136 8.9 0.00013
SBFP*® 138 021 025 164 9.0 0.00016

Values are per dry weight.

*1 Compost made from minced soft body of P. frcata treated with
seawater,

*2 Compost made from minced soft body of P. fucafa treated with
fresh water.

Thole EEBRODF IV AREZNRLH 0.00013,
0.00016% T& -7z (Table 3),

- BRBEEREMLAaVRA MERICET 5, EE
AHEROR RS, £ ToEE CARRBELRESL
o eBR LD b S ok (Tabled), —7F, WL
R Xk L EFEEARE I X T, SRR LT
H T AR 0N E, =50 AR BN EDS
WEERLACH, UVIERBENCPEL, EFELAY
7 ARESET - Tz, AREREXREAL-FHER
KT, REEMN 16.5-25.7 LHBE LD LEG<KoT
Wiz, pHiZ 8.0-85 HBR LIZIEHEBE CTH - 7o,
—F, #EF I A 0.00016-0.00023% FHBE LD
Hdr o fo (Table 4),

Table 4 Major fertilizer components, C/N ratio, pH and
cadmium content of compost made from minced soft
body of Pinctada fucata with addition of debris of re-
moved sessile organisms

N P K Ca Mg C/N cd
Treatment 66y (5) (%) Gg) (%) ratio PP ()

SBSOH-I*! 0.63 0.62 0.22 33.6 1.30 25.7 8.0 0.00021
SBSOL-I*? 0.75 0.55 0.36 13.4 1.23 21.6 8.0 0.00016
SBSON*® 164 076 1.03 3.68 0.95 16.5 8.5 0.00023
Control* 1.50 0.61 0.70 116 0.60 13.3 8.3 0.00047

Values are per dry weigit.

*1 Compost made from minced soft body of P, ficcate treated with
seawater (SBS} and added SOH.

*2 Compost made from SBS with added SOL.

*3 Compost made from SBS with added SON.

* Compost made from SBS only.

Table 5 Results of seediing test using compost made
from minced soft body of Pinclada fucata treated with
seawater or fresh water

Germination Wet wéight EC
Treatment rate (%) (D)* - (mS/cm)*s

10g 90.0 5.30 0.19

SBSP*  20g 50.0* . 0.82 0.47
30g 22.0% 0.16 0.71

10g 894.0 547 0.15

SBFP*2 20g 88.0 5.27 0.18
30g 50.0* 212 0.29

Control*? 94.0 2.90 0.14

Values are the average of two tests.

* Statistically significant differences (32 test, p<0.05), compared
to control.

*1 SBSP: soil plus compost made from minced soft body of P. fucala
treated with seawater.

“2 SBFP: soil plus compost made from minced soft body of P. fucala
treated with fresh water.

*3 Control: soil without compost.

* Total wet weight of shoot harvested 21 days after transplanting-

*} Electrical conductivity of each soil after seedling test.

- - - - B i
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BB E EEEE L08R O &S
BEE BEARRTRORIFERL, B#RKNEB10g
B, BAAEWWgks LU 20gEKTl288.0% Bl LDE
WEETRL, TVBRANENL TWiEWNER (94.0%)
LB EIRD NI, o7 (Table 5, p<0.05, x?
BB, ChicsfL, WRAE20g, 30 g KE LUK
M 30 g EORFHRN, HBRK LV SERLED -k

(3<0.05, 2 ME). RERPYRE LEFTLSBADL

nixpo cEHBRE T, ﬁ%ﬁ%ﬁg‘Tﬁ@ﬂ VDI
BEORBED 1.8-19 & o7, SHUSHL, RIFER
HBHRBE L D SEFICED - -RRE T, FORER
WRE LD L, ChoDRRE TH, F#EsBR
THEOLBEOBESGEHEES 0.29-0.71mS/cm &, %@
KD 2 &L L& o7 (Table 5),

-1 3

HERMEERYO I VRA MUZEWT, 2vAX e
BT (5ER) OHEEED TEET, BRFHISEO L
SHBHTHT LB L0, PEER, WEAERN, BOD,
COD 7z ¥ LS #TIC & A5 & v o Aotk 2 T i
%, W OPEEETEROFEETT » T 5 OBHR
T 5,033 EFEHORE LR, MM X558
o FEERIC - TEL, TOFizavRX MEAR
DIRBO—2 L ENT B, 7 av A DRRREY
RV IVRA MEBRIZ BT, #RRORER,
MRBE (SBSP, SBFF) & bhic 1B & 2@B DY)
DEL#ICEER LA (Fig. 2), Thit, WIDERLK
X T, FEMEREDC L AERDOSEMEES h,
RN BRERL Y OBSRERRM IS HShi R
BREL TW519 0w R MEBRIC > Hil ok

OB LURHEA Ty 7 AR & BIHEERS O

hEFEHELTWD (Fig. 3b, ¢), Fidps mER 50%
Tz /-2 [0 E QP B U DA i BT R it 5E R
Licd#zbn (Fig. 3b),M2@mMB DY VEL LK
46.1x1.8% (FH+EERE) TEELIBKAERK
% (Fig. 3b), #AGHLIBX &R 3 @ E O 0E L H
CHEESOSBITITIESET L bffish, BREE
BEFERE LA VRRAFOREA VT vy 7 AL, 3E
BOY DR LIFICIARMERK ¢ 106.4%, BAKMERE T
i1123.2% 240 (Fig. 3c), MABRE L HICT0Y% %
@ ®E» G 3EE QY VIR L&A TRM L
nis.® LLEDBA S, RABRWICE TN SR
FiSMI, ¥4 BRTORAET T3 EE 20N,
BREHEL, FERICEHEIhZHVTLRF YUY
L, BEORSBENTELETVEDY AR EDKE
A FvOEHELEWHEEGRS B T EHmMoNT
30,2038 3 RA M CBWTH 5.00mS/em BT T
BT EBBREEINTV S BKMERK Cid BN

%0 LT DIEELT Ch - 7od, ik BRE it 1
B EDOFWYIREL A, COXEEFEEBLAERRL T
7= (Fig. 3a), BAABRKE BT 2HVWERGEEEOH
i3, avRAMEROREICEKE Aoz, ikl

CROTFT P UTLAAFVBRRAER LD & GEhi

T k- TRBILEROBREEESE S, ooVl
AMEBEBEBWTHEHALR LD EZELZ N, I
OO, FRUTLSASVOERNCL5BEREE
ER, FESAOEESIREMETAI L2RELT
W5, FPRICEWTS, EXAER CRERKAERK
EARTHBHSBENRELHEE LA Fig. 3b), &6
i, HEBHORELH> (Fig. 2), RFAVvFv IR
LRFEOEMEFRLTHY (Fig. 3¢), Thbitibpo
ERGEEREP - HEAT L IEETHhLEEL LN
7o

R AE A ARERDIC ARKREREINL (iT-7cov
BAMEEBR T, 1EEODELLE, RiFELTO
KB CTESGEEOHR CH A 5.00mS/cm % 6Bl -
Tz, LaLads, BEBEYRORV RFEREE
WL @K (SBSOH-I, -I, -I) i, BAE
EREL, ARHIERIIEED, BFEA VTl
A 2-3EEDYNBLRATERIHEINZEY
mL7: (Table 2), ThoORBRE TL. BREEOR
W & > TavVRA FHROERRCESES ML T
Wic (Table 2), MSHEREEHHBHL LT VWEREL
BE2AHI B, avARA MBI WTED TEERN
SA—RTHDEEShT0B 449 —WARSP7 VYR
H, BEIAA L EOWEBEY R 22U RIBERE % o
VARANRERHIERINT 5 &, BEEDR ESLER EDE
MEEOHING & 5 FKESED OB % RE 4 5%
B, HE XHEHHIE &\ o ot OBEES R
B0, REHFR S Sh SOMRMERRThABR, -
VERAMMEBABIFICEAL D EE L bR, —, &
BRI X ETHEARBE T, HlD RPN
4 VT v 7 ZAOEHRBR & ARECHEE L, KTE
DENFEEEAWICEE, EROEBVE (K HRE
Eh, IVHRAMEBERICHEER RS L8HER
hT0B D Hlal, 7ATEEERE L2 VBAT
LT, BRAECFELEET, WERRL2—EHLR
LETzZ 0BRSS EETNTW5,M4 G0 2 B
RTHW-ARBRERDL, BEERRYR a7V R
ERGE S DEDOEEBE - LBRD, aVERAT
FRFORESHAES N, BREOUSEHREPBONL
Mot bR, MEXY, RBERBRERIEERST
HEHBABR 7V YRE, BRI A B ESEOWE

U, oV MEc ki B ESEOTR L WS Bl

TERT HOTHLEREN & L TEET2HSBH O,
Lot, B, ThHDI AL RNEREHDI VR



616 WO, kFE, SRS, AL, U, AR

A MEEBIFICEDB—2OREL LT, BN 5ERE
BREBOEESR Y —EUEOBIEILERED EER
B, ,

IVRA MCEEh BRI, BRSPEEN O
Eat, MBEHERCL -, TKELRES, F5ATH
favBRA FOERERSE, BiEREL AT XER
WeBE, WEL71%, YV 1.79%, HYU A L96%,
RERIIT, {FT75EBWEEER, ThLh
2.16%, 2.15%, 2.31%, 167 TH B LtBEXIATY
5.9 HAMER S L URKREREOI VRA ML, B
SEEESKE{RE-712500, 5T 5IEHRERST
i=tm%E R Lx (Table 3), Thbik, 7Y HAEK
S OEBR S aF RO R T, 8%,
VB EURY T LB bt FSATRVWCTY
RAF LR 5 &, IEERS BLEITED T, R
DAY ARNBE ST AEROBREE, ThHOR
SRS k5 EIEN 2 RInT 55 TR R AR L §
BL#ELZ b, TRSEFEYTET ARIRBEIER
LA VvHRAMTE, HREO2VHAL LD HEHR
BIUAUTABRL L, ANV TARTT RV T LB
T <IN 7 (Table 4), CHODBENIHEML AR
FRBIC LB HOT, BiCANY Y LZIREBA VYT L
wORBZHAFECT VY RROR, FRINAROE
BTRETHBLEL LN, ANV ILALIT RV T A
RIE O Lk BT T, 1Eo pH REHREY
BHTEERLLTHLR TSN i, RERLFL
avRA R, HEXBEHEDSHGShLIBLL,
HBEOIVRAF LD b THEFRHRESEELTHS
HEHATRSEIN, BFABBEODVRALTIE (Ta
ble 4), £ TDIEFES 2 pH AR RAR % LEH - T
foo THUE, WL ARBRBICE TN SEERERD
RN BRI, SRRSO BEHCERALL
LEZLNBEHD, HREYS STARREBE, B
BHS ORI & W S EIC I\ TR AR B Th 535
TNtz MELD, SKEPRERFEDDOM
HREFI N T, SEEREAEEY TR hIR
xx BRRE RO 530°C, HEMLEhRE LU
B SROWFOAS*EZTEL LELLN

WEEEWHER & Lo VviRA MBI BV TR, #E
WEELTEEI I YARPRIELL - T 5,250
APFFRIC L DEELALTOaVRA ML, IRRERY
ORDHAFIVASHEEDLRM (0.00050%) & T
B T30 (Tables 3,4), A FITAKEL TS
DOHEWELEEIVRA T THEERG P o7, BB,
RHESEDLEER & L TENL Ao VvEX FOIERZ)
B iET B AT - o awy SRR RO
B YERAE 10 g K2WAME 10 g K, 20 g B Thixt
MK &L CHBICRFRBEL, 4, ARKTHE

Ol FMBEROSHBE P>z (Table 5), Thbd
RELD, RABRESHZAVWTERL/Ca VR M EE
BEWAT AL LT, EH~OIERBREERTL
BHEM o, CHICHL, BFRMHETRERD
HpED LN RBE L EOESLFHER 0.47-0.71
mS/cm &, WEE LENTHC (Table5), IT/HRA
MoEENBESOBEPE R S5 BRSO T
VARA R, AN AREL FEBERSBSSh DB
CRFASET DN AERICELB,® —FT, H5O
B, IR AIEPEIC L - TRELRELHELAL
NTW3B 535§ 2 i b= b Solanwm lycopersicum T
i, BEREEKESTERES, EAFVARELTR

Bt 5, BEOEESHE, TVHIVERLESE

AT LBMLN TS5 FERMBER OV RA T
B HWTESENEE Y 0.76 mS/cm iCFlk L/ L HE Tk
gL~ M, BEAEML, KERSELT 5FESE
SN TWS GEDIED, RFEE), COfl, HRE
B k> eftakoB VB~ 570 Y, £avR
A+ DK E R TH BIKBROES B LI FY

FEORRPHIEE, MEHELWILTHHT, LOHR

BiERATEIC RS L E L LN S,

AP L v, BREEDR, E5ERELERITY
#W45 AT VRA MULBTECHAHET oI,
i, EESERVIEEL L CTERETRCRET DR
BERBEEML, BARREDL LHIIVERATMETS
CET, BE, VYV, AUTL, ANV L TRV
Y A EORBES &L, TR FIVLEFEDE
Vv, BEEaVRALSRONSESHLN LT,
BRBORHIVRAF HEEKEROESEEATVS
5, HEELEkT2ECcCaxYFORERREL, HY
~OEBESR L, S5, A FVARZETIC
FWB T LT, ERE < b QSRR XIS bR
L4« RSECOEASFENS, COLDRER
BERWOEMEAL, MEHREAOTBRYAR CERN T
AEIC b0k D, BBEHFHEOICFRAL TH {HBIT
b, HEMICERDEATHWEHIEELELS,

i 23

AWEEHEDBIHLY, YV TV TRT—FRE
K CIHITE 78 3 36 + EERBIT I LU SRS,
B3I FE HESHEREOEFRICER VWL ET. &
fo, KX EELDBILCHID, HER, HStHE-
FoEHRICER B OB R RLE T,

X ik
D EAEE, UF & R SUSHEYE. B

HEEETRRFTEE 1978; 5; 45-49.
2) L=, BIUEST. WETk, WEEE. 7avd
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