NAOSITE: Nagasaki University's Academic Output SITE

Rl N FEMUERRY FTRY

¢ NABSITE

Nagasaki imiversity’s Academic Output SI'TE

Title BBBBBBBBBDDDDDDDDDDDDDDDDDDDDD
Author(s) 0,00

Citation 0000000000000 DoOo.volh9, p.13-23; 1998

Issue Date 1998-06

URL http://hdl.handle.net/10069/6187

Right

This document is downloaded at: 2020-10-28T18:23:24Z7

http://naosite.lb.nagasaki-u.ac.jp



RIGKERETLNERBIEDIIE®RE #5958  13~23 (1998)

RPABREDOY) Y HORNOFHEMICH T 5 FKOS ML
/ML F IR TOREDES

[ % & #
R B
(PAR10%3A 130 5)

A distribution of Oyster Beds on Dried Land after an Inner Part
of Isahaya Bay was Closed and an Establishment of Weeds
at these Beds beyond Oe

Nobutaka JINNO
Biological Laboratory, Faculty of Education, Nagasaki University,

Bunkyo-machi, Nagasaki, 852-8521, Japan
(Received Mar.13, 1998)

Abstract

Inner part of Isahaya Bay was closed for the reclamation on April 14, 1997, and the
water level in the regulating pond was kept at —1m of sea level standardized at Tokyo
Bay. Therefore, a broad salty mud flat dried up and a wide area of an oyster bed emerged
at the area beyond Oe. It consisted of many oyster beds and they were about 2 x 3~5 x 10
nf and their heights were 30~50cm. After the closing, these oysters at beds were dead
after a while.

Many kinds of weeds were confirmed on the soil among shells of these beds from June
after the death of these oyster. A field survey was done on Aug., Nov. 1997 and on Feb.
1998, at seven same oyster beds set beyond Oe.

Dominat species were Bidens frondosa and Eclipta prostrata on Aug. 1997, Eclipta pro-
strata and Sonchus oleraceus on Nov. 1997, Sonchus oleraceus, on Feb. 1998, from the
survey at these oyster beds. Moreover, 45 species were confirmed at the whole area of
oyster beds on left bank of R. Honmyo on Feb. 1998.

However, plants did not grow at clayey soils around the oyster bed at the survey on
Aug. 1997. Buds of a Chenopodium glaucum and a halophytic plant, Chenopodium
stenophyllum were scarcely confirmed around oyster beds on Nov. 1997 and on Feb. 1988,
respectively.

Soils at oyster beds were weathered and were found to be desalinized. While, soils
around oyster beds were found to be salty and were reduced state.

Soil salinity and soil oxidative-reductive state were found to be limiting factors for the
invasion and establishment of weeds into the reclaming land.

Key words: After reclamation— Bidens frondosa— Eclipta prostrata—Isahaya Bay—
Sonchus oleraceus — Oyster beds— Soil oxidative-reductive state —Soil salinity — Weeds.
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HPEBRATHTEOLDIC, 1997F48 4B ICEIZTETLODE O N, BAD
3550 ha® S H1840 ha 28 FREH, 1710 haBFRBHOFE & 72> T\ 5, FWEMLD KA A -
1 miIZR7-N TS0, [ARKTEMAHE L,

RADILEH ORI N O/NLIF—H OB LI W FOBRBEB N H - =B FEB->TL
Eols, T3, BHEA— 2L TEA— R, BEI0~50ecnDERD N FEK» Ot
2> T\, REFIC & - TRIDYION BRI, BAKICEMIICR > Thicdic, #EiEe
CBRATERDP 1L IATHS, 20, MHOFEBTHTH -7z, HFOEH, HF
BOBOLEICFFEOCH CAH 2 LEEOETHY, WHODOLIEELRALES LIEBD:,
AFKROTEBIZIAERESEBEICS<ENTW:EZ2DON, 8RICIITIKEE L.,
—77, AFKROETHLDOLEICIE, #EIE-><BALTWEL -7,

ML FOT, FRBRORAOEBMH, WO LBLIOIEEBTH TH 728 TAHN
OHEDORA - BEICOWT, HEBWH & OBIEL SEEMBIIBEICHRE LY,

SENINLIHD B FERANDHEYPDRA L EHFICOWT, HEMEOMKRNEL, HED
BY, BTORBE»OEETSL I LI L,

I & & #

RADEBINBNCHA LT B AFREZORLBENHE Lic, RAELXBKBLIA
KR TICAFRICIZE COMELRA L TWch, HHOBBOREITIIFBIIALRD
NI BA T, MYHEOREIRRNER—FO N FRIZB W TER L7,

m & &' F &

1. D¥EOSHBROALE
19974 8 BRI, FWIEREIBOBE, LRI K DBERORE» O RS %
AWTHEN,

2. N¥ER—HFORMDEBRAE

BBHAEDD, WNLHIZTHE (St.1~St.7) ORPH2 X 3 fDHFEKRERE L
(Fig.1)o RUAFKTHER T 5BMW %1997 8 A, 117, 19982 AD 3EICH7- 0 A
BElL7, HRTLIEWELELZ VAT v/ LEBLELRANX, 01, FEABICT OO
NFERETENENOBOMBHE X 72 L, T/, BUWBEGOLEBTREICOWTLHA

N7z,

3. WhF¥E—FDOEDIEAE
19980 2 BiZ, ABIER—HONFEKE K T {B&HE L7,

4. WF¥ERPLEEZDEDY DLMOBAREBE (EC) DRAIFE
19974 7 A21H L1998 2 H11H D 2 EiC b7 DL Lo B >V CHIE L7,
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(1) &% L

O AFKTIE, BARAFRS AT STROERT L, +E2FH ) B0 L7,

@ HFKOEDLDTHE, £ (0~-len) LFEIX-10~-15emD+E% R ) 0 HE L
77,

(2) HEORE LR

O BHEL-E8E, FEICAT TEBRICS W TRARBS 2, —10~-15cn® +-8813
BREG AR D B0, ZOFTETHHRILLLADOLDICEL Z VBB L0H
REELZD, ZTNT, YEEOLEIHAELLT VLIPS TEAVEEDICL
T A 7317,

@ FTOBEFEDIT, BRBICATONLLSICK S Y TTE BTN RV,

® B (5H, SCM40A) THF:L, BB WhTRE L7,

(3) BERfZEE (EC) OfIFE
BMREL7c LS g2 — 1 —IC & VEREKS M E AN THIICHER L%, 3000
rpm TEOLZDEEH® ECA—%— (TOA, MM—30S) THIE L. ZOHIE
i, HEBOES LBIEOETEMBBIITTD LD TH 5,

5. 13D pH(KCI) DRIFE

19974 7 A21 H £ 19984 2 A11 BICEk+ L7 D HEIZ > THIE L7z, pH ORIEICIE,
ERD3. (2) OREHHLELZA 7z, HE5 gic 1M KCl #25miinz +5 10 B L
7o BPEEH A pHA—%— (TOA, HM-20E ; %, TOA, GST-5212S)
THIE L7,

6. TROM(LETEL (EC) DRIE

199748 7 H21R, 11R198, 199842 A11H O 3 EZH 7z - THMLBIE L7,
HFROEL D DOLBII BT, BMPELEMR L7, pH A—%— (HORIBA, D
—14) ity FLEBtETHERER (HORIBA, 6860-10C) % -Ekrmmice =
FILTHE LI A —F—DFAMDPIED & ZIIMLIRAET, FNARD L ZIBTRET
B5ZEETT, TOMEIHEOBLETRE, >0, TEFOMEOR - BEHS
B TITO>DHTH 5,

m & 8 & ER

1. h¥EKDPH
AFRIIBEBADOKBIOLE - BRICHH LT /MNIF—8EICIZE WS AR A SN
7= (Fig. 1,2),

2. EMEBEBOERRE

199748 A21 H ORETiZ, 7 2DHFK (St.1~St.7) THbH T 6 BISERBEX
nic, ZNHOHRT, TAV ALV E/7HE2A 7oy BEET, WIFhd HEE
BER100% TH o7z, TNHITKRWT, /7Y, YA ZRATIEFY, U, Fav
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Fig.2. Map showing a distribution of an oyster bed along R. Honmyo beyond Oe.

VRFROTNB3E TH 70, HBLAIGEDS S, IV ERNTTNTHBEEN~2
EHTH- 7= (Table 1),

FIFEILAI9B OFAETIE, IFRIEAHER TE/:, 8 A2IHORECELETLLLE
BHEENIXDOT AV A /X0 7V Lice ZDIER, FaoVFFT, ALIUN,
RYFFX7, IFYFF, FHRAGWME L/, WIEEIOX AT oo b ) rUiiEb&E
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THHRHAEITI0% TH -7, /FYVEREBIHOLDOL ERBEHMOLDENRELTE
DNl LTEBEAE LB L, ZOiE», FVFY, I5LY, TEF, 47
VF/F7, GUREAORBICHNTHEBESE Lz, &, T, IEFELLT L
F/ FI7OEMPBE»r -7, IRORBETH LIHE LAE IS XTS5, 128H-
7o CORHROEMIIKEDBREEHDOLOTH - 7,

19984F 2 ALIHOFAETIE, IFNSELHER TE, HMEDIBORE CHE LB THR
HENI0% THo 72X AT T O TR LIz, FDEL, ASLY, TF/ /47, 3
7 CI0EARETE Lz, /7P VIBBITEI~RBFEHO L DIk <, AFIH~+HPO L O THE
BELSZTEBLSET L2 OHBREE L100% TH -7, £/2, FYR/REVENTA
J IV FonMEsE, HEBEE L LMK L, A4 T VF/ FI7OEFRIIOY o v b
RCWMOBEREICH D, ZOBFIIAKIEET L E205, HILHELADET YN TN,
FAF, AEFIURV T IETH - 72 (Table 1),

CDLDIC, FOYVVE, BMCEE LI LR T ANV TV IFER AT
nyrEZOLNA, EIAT, JOWHEIL, KHPLHOEE, #, Bk XICE®ICEE
THMBETHKICEF AR L THRET 5 1 FE T, BFRIKRETTHASZ L4, SED
FAETHLDIC -7, ThbHiE, BEMWOLO LFFR LEBBICH - 7-DT, BHF -
EEDD & Lo TBTFIRARICE - TREODYW O N DRI, s SEITh0LDLE
26N 5BY, DD, 4 AUBNCESR) I EITN/KIBEEF 2 0 FRICHB S 5 7%
ELTHEE-IEEZONS, BELACAFRKIEIET R EOBRBICII T4 TH -
7o

BEHIC & > TREDEI SN, KEATHR - DI AFKREIBH T2 &Ik - 7, Bl
T5EDIC, AFROLBEIFEKETHEONBRESERXETITAZVET LT, HHELE
THRWIER LB > Tz, 2T, BIEIGETh TOW B TFORY - EELFIRICR
STcDREH D, £z, HBEBEIHERNEWF VFIURF s UV T LKACHE L VI
BIZEF L TCOWAHET, COHELERMOSINOKTEIN/ZLEEZONSY,

—F, /e ZAT IS T3 F 7RO TREARETORENLZLOTH
b, EZAT, ZOREMIENESFOWEMIZEIT AT AORETIE/ Y3 EIE
BYA~HIOL DT, BERIOLOPHEIE~REP TH 5DICHNTEFRLEN T
o (RERK), COIehb, /7rvid, BR» GEFIARIC L > GEENTHEF - &
EL-EEZONS, ¥/, /7 VOBFIZI97THILA, 18F 2 RORE T HFKIC
FEZBBLHI DD, ROLELLRFTHIHMEL > TOWAIEKIEET LE2 5N 5,
YA RATTEFY TRSERETHKICREHOETE DL %, LML, /7FYDEDICH
AZRBRONEVD, BE2AOOIWEABER LTS, Lh->T, YA ZATTEF
VOB TFRIRIEETFLEX OIS,

HEMEYOMEITH AR I T AL I VBB L TWAA, BERLOLITHE
Iz, BiEIZ1998FD 2 ROFEET, WFKORIICHFEZBRONSE I &6,
&k, BONELVDOTIHAAFKROEDLDICHER T AT ERTFEINS, Tz, MOTVHE
O&BOTEEM (NLIHOIHL 3BT %) IKESBEVDOHRE~WEDOLE
KROS5 o7 AYBRRIICERALTWADT (REHR), 4%, 75753
NFROBIBICAETEILT 5 2 EAFHEIND, JORIRLEY TREODMICE
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BTAEHREINTVAY L3512, W OhMEERDIEMEEZONS, — 7, BT
AR LW I ViBEEINGEL -7, TVII—RBICBLTFETLRETE THZ S
EWRTELDT, AFKOFEDLDICHEE T AT EBEZLLNS,

Table 1. Flora at seven oyster bed set beyond Oe

Plant species observed Frequency (%)" Dispersal
Aug.21,’97 | Nov.19,°97 | Feb.11,98 | of seeds

Bidens frondosa(7 A U A &/ 7 H) 100 (Fr) % w - Water
Eclipta prostrata(Z h¥71a77) 100 (Fr,F1) | 100(Fr) X w Water
Sonchus oleraceus(/ /r°3/) 43(F1) [100(Fr,EG) %|100(EG,MG)3 Wind
Solidago altissima(2 A4 Z AT T XFV7) 43 (F1) 29 (Fr) 29(Sp) Wind
Rumex japonicus (3 ¥) 43(F1) |57(Fr,EG) | 57(MGEG) | Water
Ludwigia prostrata(F a 7V X T) 43(Fr) w - Water
Boehmeria nipononivea(h = 1Y) 29 (FI) 57 (Fr) w Water
Artemisia princeps (3 EF) 29(F1) 71 (Fr) 57 Water
Digitaria adscendens( A ¥ 3//\) 29 (Fr) w — Water
Aster subulatus (R FE7) 14(Fr) w — Wind
Erigeron sumatrensis(AZ 7 VF ) F7) 14(F1) 57 (Fr) 57(Ro)| Wind
Lactuca indica(7 ¥/ /) 73) 14(F) 14 (Fr) w o Wind
Polygonum aviculare( X F v F ) 14 (F1) w 14(B) | Water
Aeschynomene indica (7 9% 1) 14(Fr) w — ~ Water
Phragmites communis(3 ) 14 43 w Wind
Porippa indica(4 X HS5) N.O 57 (F1) 29 Water
Youngia japonica(F —Z ¥ 5 1) N.O 43 43 Wind
Chenopodium glaucum (7 57 B H) 2 N.O 14 w Water
Amaranthus viridis CRF A4 ¥ 1) N.O 14(Fr) w Water
Ranunculus quelpaertensis (3 % /) R /) N.O 14 57 Water
Vicia angustifolia (715 A/ T/ F7) N.O 14 43 Water
Bidens biternata(2 %/ 7 4) N.O 14(Fr) A Water
Crassocephalum crepidioides

(RZNFREE2) N. O. 14 (Fr) w Wind
Ixeris stolonifera(3//%1) N. 0. ‘14 14 Wind
Arthraxon hispidus(2 73 7"4) N. O. 14(Fr) w Water
Setaria glauca (/L /) a11) N. O. 14 (Fr) W Water
Stellaria media (™7 3/ /NaX) N. O. N. O. 57 Water
Capsella bursa-pastoris(F XF) N. 0. N. O. 14 Water
Sedum bulbiferum (2 EF </ X7 H) N. O. N. O. 14 Water
Galium spurium (¥ T LT =) N. O. N. O. ' 14 Water
Hemistepta lyrata (5> 27 ¥ ) N. O. N.O. 14 Water
Miscanthus stnensis (A ASF) N. O. N. O. 14 Wind
Grasses spp. (f XrDO—F&) N. 0. 14 29

1 (No. of oyster bed with each plant/seven oyster beds) X 100. Area of each oyster bed set was
about 2 x 3 of and its height was 30~50cm.
20Observed at clayey soils around the oyster bed.
% :Dominant species.
B: buds, EG: early stage of growth, Fl: flowering stage, Fr: fructifying stage MG: middle stage of
growth, N. O. : not observed, Ro: rossete, Sp: sprout, W: withered. _
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2. h¥E—HDIEME

19985 2 ADRE TIL, 1TFHEOHEIHER I N/, ThHEDS L, F7EHRI0ET
—FH 2% " ED, KOTARBO6/E, 775FTRD58, <ARO4@RETH-
7o FIZBROKEG &Y ERRAFEEDLY TN NEERLHELY L ORBMAETTH -
72o FVEYRT AU N U E VT, NIZAL I UHITZLDRKESRKEMRET L E 2
bbb, BREAETDOD H64% BF7EBOMBTH - 7o,

EEMEY & LT, 3V RN THYDO 2R TEN LD oT, BED
FHEZDBAFKOEDVIZHAHDT, BHDPE-> TOWAREITEBREAT TN EELD
ns,

WL & LT, 77XV T 7Y, 23T VF /) F7, YA Z AT ITEFI 7,
FZ 0y (WFhihFOF) X o (20%) NHERINC, ChDdL, 4% NRFT
B TH - 7= (Table 2),

Table 2. Flora at the oyster bed beyond Oe

Polygonaceae ( % 7})
Rumex acetosa L.( A A /%)
R. japonicus Houtt. (FF3/)
Caryophyllaceae (53 2 §})
Cerastium glomeratum Thuill. (5 V& I I F7Y)
Stellaria media Vill. (/N2 X)
S. aquatica Scop. ("7 I/ /NaX)
S. alsine Grimm var. undulata Ohwi(/ I J 7 A=)
Chenopodiaceae (7 /1 9§})
Atriplex gmelinii Mey. (GR Y 73\< 7 #14)
Ranunculacese (/7R 7§})
Ranunculus quelpaertensis Nakai var. glaber Hara(F > %/ h 2 V)
R. sceleratus L.(Z #15)
Papaveraceae (7 2§})
Corydalis heterocarpa Sieb. et Zucc. var. japonica Ohwi(F 4 <)
Crusiferae(7 7 5 F#t)
Capsella bursa-pastoris Medic. (F XF)
Cardamine flexuosa With (% > 7 73F)
Nasturtium officinale R. Br.(x 5V & H53)
Raphanus sativus L. var. hortensis Backer forma raphanistroides Makino()\< X' { 3./)
Porippa indica Hiern(f X H53)
Crassulaceae ("7 { V7 )
Sedum bulbiferum Makino (2 EF < /K7 H)
Leguminosae (< £ ¥})
Astragalus sinicus L.(L %) ™)
Medicago hispida Gaertn. (77 < =)
Vicia angustifolia L.(h 5 X/ T/ Kv7)
V. hirsuta S. F. Gray(Z XA/ T F7)
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Umbelliferae (2 ) )
Apium leptophyllum (Pers.) F. Muell. (=Y /3£ 1)
Torilis japonica DC.(¥ 7v5 3)
Primulaceae (7 5 7 §})
Trigonotis peduncularis Benth. (& =7V 7 4)
Rubiaceae (7 11 % #})
Galium spurium L. var. echinospermon Hayek (¥ T 5)
Verbenaceae (7 </ 5§})
Verbena brasiliensis Vell.(7 LV F /N3 A4)
Labiatae (> vV #)
Lamium amplexicaule L. (78 + 7/ +)
Scrophulariaceae (< / /N7 4§})
Veronica persica Poir.(F A4 X7 7 V)
V. undulata Wallich(h'7 V3 %)
Plantaginaceae (;+ /X2 %)
Plantago astatica L.(+4/32)
Compositae (F 7 $)
Artemisia princeps Pampan. (3 € F)
Bidens frondosa L.(7 A ) ht/ &/ 7 4)
Erigeron sumatorensis Retz.(F 37 LF /¥ 7)
Lactuca indica L.(7¥/ /) 7)
Lapsana apogonoides Maxim.(# V"5 1)
Hemistepta lyrata Bunge (Y X7+ 3)
Solidago altissima L.(ZA B AT 7 XF7)
Sonchus asper L.(X =/ »*3/)
S. oleraceus L.(/ 77°3)
Youngia japonica DC.(F 5 2 ¥ 5 1)
Gramineae (1 X#})
Miscanthus sinensis Anderss. (2 A5F)
Raspalum distichum L.(F3/ 27 AXA J . I.)
Phragmites communis Trin.(33)
Poa annua L.(A XX ) HRY )
Zoisia japonica Hance var. nipponica Ohwi(FH 3 /) 4 =3//%)
Grasses spp. (f X D—*E)

Field survey was done on Feb. 11, 1998.

3. HMOBALHUE (EC)
AFKOLBOECIAFERKOEDLVOLBEBITIHNTIFELENC BT
(Table 3), 19984F 2 AREDMEIL, 19974 7 B OK¥ S OEICET LT, Thid, &
FR TR EOBBVPBZICHELR, BRIENEANLLOLEZLS, £, HEIIRIL
PHEATEY, WBIARTETH > 1 BLBORL EPORIELETH S Z LIIBEHICH
WICTE, ZDDIZ, HEDORA - EEVBLHTH-7T0EFELZDN S,
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AFROEDL D ORITETILBOBISEE T, £, 240 ECHEAR £2017%
DESHAEEHhTwic (Table 3), —RICEH T, BREBDMES, TEKICHGEEINT
W5HY, BRI EOBENTTAILLL, ZODICRES T TERL -7 LEZLN S,

+HEDOEC DEA 2dSm LU ETH A LIFYWOEBEIREETH L LI TWLHY A, E
ZORBETHLZNULTRHEEDEFTNRETHL LI VWIBREANN, IFKROED
DL, 1998F 2 AORAETL8.2dSm ' THFRICHEAR 4 L@V, £/o, B+ 5
B, +EHOBENVIXTVEILLETHES I LLHMENRRA - EETELRVEROU LD
Lo TWABIENEZLND, 455, AFKOEDLVICHMEORA - EFIEETSH
5D,

Table 3. Soil properties at the oyster bed beyond Oe

EC(dSm™1Y) pH(KCD
1997.7.21 1998.2.11 1997.7.21 1998.2.11
Oyster bed (514.0£23.1) x107%  (224.3+6.4) x 1073 7.10+0.08 7.48%0.04
(3) (3) (3) (3)
Around oyster bed
Soil depth{cm)
0~—1 29.8+8.8 17.8+3.8 6.99+0.03 7.62x0.14
(3) (3) (3) (3)
—10~—15 9.3x1.0 8.2+1.5 7.04%0.14 7.64+0.20

(3) (3) (3) (3)

EC: Electric conductivity.

Numbers in parentheses represent soils sampled at each site. Values are means + S.D.

4., 11D pH

19974E 7 H21B DYV 7IVORIE T — X ICHNT, 1998F 2 AIIBDOT— X3+ LE
WMilEiAz b7z (Table 3), LA L, TR ZhOREMA TR, AFKEAFKROEDHY
OEIIFR E £ h o7z, LIcB->T, +EBOpH BHEORA - EEOREER L2
TWAEREZONR,

5. HROBR{LETREEL (Eh)

HFERCTRBERTETH > 720 WFROEDVIZEWVT, BE10cm® Eh(mv) i,
BRSO & BITHR A ITE L 2o TOWLEBICH » 7o 23, SEIORELMF AT Z OMEIIHK
RELTATRTTETH -7 (Table 4), 2% 0, BELVLVWLETH -7z, £ODI:
D, BEOBA - EEPREZICSWEEZONS, TOLDIZ, HEORRL - ETKEDL
HEORA - EEOBRLTWSEEZOLND, &k, BVWEETE, MILKFEFORE
BB -T2 FBZEOBRIABRBICER T AMBETHEOB = THELTILKELRAE
THLEINTWAE? DT, THIZALBRELEZ ON 5,
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-3

10.

11.

E ¥ fF #

Table 4. Changes in oxidation-reduction potential (Eh) of soils

around oyster bed

Date Eh(mv)
1997. 7 .21 — (288.3%58.0)
(3)
1997.11.19 — (215.0%59.3)
(3)
1998. 2 .11 — (181.0+19.8)

(3)

Eh was measured at 10~15cm deep of the soil section.

Numbers in parentheses represent sites measured.

Values are means = S. D.

N i =

. RREIEZITR TROUW O N/, KA -1 m IR/ FERPBH L
BHEINTOWAAFRIER LIce ZOHFEKROSM EAFEREOHYEZ TN,

. FRBROBRMICIE, FBJIIICHERICH > THFRBSH LT\,

 AFKROLBIZZHELRRA - FFHLTWIEH, AFKOEL Y OEICTITHRE T4
BLTWahorz,

. AFKROLEED, BAEIh TBREIN URTEBIGEWEEIC > Thie, —H,
FEROZOVIL, BALLRELDFTVE ST T HEBES R0 D EVIEELECTH - /o,

. AFKOFOTBIBEZE L LBILLETH -7z, —H, IFKROEHIT, FEME
ZE2ELEhDRAEOKER, BLLETH -/,

 AFRFEAFKOEDLDOLED pH 12, RRHORBETIIFR EETI r o7 L
7oBoT, 2BOPH B AFKOEDL D ICHEPEBT TERVRBEERTRWI &R
biroi,

AFREOHY T, 19977 AORETRET A VARV IV 7T E 2 A9 TawHn, 11
ATEaAavr7ao b /) ryn, 1998F 2 AT/ XYV HABEEET L2 L HBBAER
100% T - 720 19984 2 ADAFR—HDORE CLTRHSBEOMEPHER T/,

. AFKRICEOIICRA - BE L0, TAVAL/FVI7BEeanyagEL2DL
h, ThoHLOEFIIERM» ORKICK > CGRIZN/AEEZON S, 19984 2 ADHR
B CHR SN/ DN T, 80%BPETHEHRIL SHEKTEIIN/ZLDOTHSC
EBbmol, T, BERHMEDIIDOTH 2ETH- 12,

. BB, WORARLIDTF LD IEMANOHEORA - EFZTEOESEE (E

C) (BRLBETEM (Eh) iICko TREINSZ EBHALMITE > 7,

BRENSOICHEDT L, AFKETEFI7ROBEYWIBLE T HAHEIEIN TN Z

LTINS,

AFROEDDIL, £, BEOBEORA - EBEIIHL <, YH5OMEBICIIEEBH
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BYO—ETH LRV NNTT HFREITHEE S L0V 5007 A (WFhiT
AR BEFT LI LATFHEINS,

V 51 B X ®

. EEEEE (1998) HEEBIZITEREOVID (1997F 4 A148) HORNOTFEMICEET TH2EOET

Y (F#). RBAERFTERIRRIEHFTHRE. No. 58, 23-38.

. BHE - FREA 8 (1988). MFRAARAHEERE] (LEERNEEHS). pp. 212-214.
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