JO000dodoooodooddndot(2)

00 00000000 O =Bulletin of National Research Institute of Aquaculture
ISSN 03895858
ooo oo,d
oo,00
oo,00
oo,00
oo,00
000 ooooodod
0/0d 280
Ooood p.27-37
oooo 199911 301
o000 oboboo0oooboooobooooboboooo eAe
Tsukuba Business-Academia Cooperation Support Center, Agriculture, Forestry and Fisheries Research Council oIMgrinnowiedage

Secretariat



Bull. Natl. Res. Inst. Aquacult. No. 28, 27—37 (1999)

HyiBoN S5tk 2 EYHEORE 1.
R T U T HOFEMOMR SBESEER

Bl F0 o AHERETD « BIDHS Y o LA E Y - BIREHY
(1998 4 12 A 22 H3ZED)

Community structure on sargassoceous beds in Gokasho Bay II.
Seasonal growth, maturation periods of sargassoceous species,
and annual net production of seaweeds

Hisashi Yokoyama*?’, Yuka Ishihi*?’, Masaya Toyokawa*?
Sigeya Yamamoto*'’, and Tetsuro Ajisaka*?

Seasonal growth and maturation periods of sargassoceous species, and annual net
production of seaweeds living on sargassoceous beds in Gokasho Bay, central Japan were
investigated by monthly sampling from three stations over 15 months from May, 1997
through August, 1998. Hizikia fusiformis (Harvey) Okamura, Sargassum hemiphyllum
(Turner) C.Ag. and S. yamamotoi Yoshida formed sargassoceous beds in the intertidal zone
(Sta. 1). These three species grew rapidly from November, and attained maturity in May.
Apical parts of the primary laterals of these species began to be cut off from February or
from March. On the other hand, S. piluliferum (Turner) C. Ag., S. patens C. Ag. and S. horneri
(Turner) C. Ag. were the main species of sargassoceous beds in the subtidal zone (Sta. 2,
Sta. 3). The former two species, which are perennial alga, showed similar seasonal growth
except for their maturation periods. S. horneri, which is an annual species, germinated in
November, and grew rapidly from December onwards. It attained the largest biomass in the
subtidal zone from January through March. Annual net production of seaweeds was
estimated as >0.72kg C/m? at Sta. 1, >0.89kg C/m? at Sta. 2, and >2.79kg C“m? at Sta.
3, respectively. The largest production value at Sta. 3 was mainly attributable to the high
productivity of S. horneri.
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HS e EOBRBIIKEEYICE VAR - WHEOBFRHEBEL L L b, HFEEERORED
T—REEROROEZVIKELE L > THB Y, BRORE, BROUVEKEBRROKREEH, Hi%:
X2 L TtREEFHL L - T3, ¥ 7 THREBMOPFEYMBRET 2R ORVENITH 5745,
BYIRESERS 120 7 OGO O Mic S o 3D ©, BYEERIFT 2HLVTE
e L THEEEEEKT 2 oEORERMEEATHEEHV Sho2d 3 (Wadaetal, 1991), T @
Fik% 4 5 TBOAYRBERITICERAT 5 v ORBMAIRAEB 5 C 2 HMC, ArRBor s
BicBd 54E0H, BEYORHEBBLIUTNLOBMHE(LICBET 2/ERT- 1o A BERS
1999) TRFHAMDIKE « WHARE L BEHOBBLE NI, AMTR VS EGBEHBRT 5+ ¥
77 s HoOFNNNE, BERGROZH S LUFERAEERIC >V TRN S,

RAEGE

ZEER Y EdEE OB R S FKENCHBSFRERE L 2 (Fig. 1), S
HOPEHKE T 0. 7mOMEEESLE L THAWCL I T0mMOTAE S 1 >~ (BRAIREHKE T
4.5m) %I, 1997 ES AL SBES Hich i (it 15MOFEXIT- 1o FHEB I 1997 &£ 5
A29H, TH4H, 8A4H, 9848, 108308, 11H54H, 1289H, 19981 A7H,
2H5H, 384~6H, 48 7~8H, 586~7H, 6A1~24H, 7TH1H, 8H44HT®
2, A1, 54 vfhEoE#EER:—"EKCLOHBEBAE T L L bz, 54 vEAD
538m (Sta. 1 : EHKETF 1.0m), 17m (Sta. 2 : SPHEPKEF 2.3m) % £ ¥ 37m (Sta, 3 : ¢
YKE F 3.6m) FHETHAIE LTh ¥ 47 SHEAER L TV AIBEIC 50cm P45 O HEH%E %,
BAOEEENERP S TXTUOI - 1o (FBAD), 1, HTERAZ IBFEELLDOATEE
DEFOBEARM L T\ &R L 2-Bicid, 50x25cm OFFT 2 #AREL 2, EL
B> VWTHAE LT2TofiiEogs LEHoBERAFHIL 2. £/, ks, RE
BBIUZERZHEL, Cho2bEERERPCDORERBLIUERREER LI, &5
i, IhoEHAEmE (n?) - ICEE L TR,

BRELUBE

RUYISEOENMMEE

AHABMOBEHEEITFERELZ 7758, G305 30cm RGO TEHBLU R 5735
BucftE 4 288 SRS h TV (BIRS 1999), TEMOREZREL LT}, &ENO
NCodium fragile (Suringar) Hariot 75 &, #BEHO © 7 ¥ /~ XDictyopteris undulata Holmes
% 3 9 F 7 Padina arborescens Holmes 75 &, FL#EHD H 23/ V) Gracilaria textorii (Suringar)
Hariot i &5, & v 77 SHIEST 2BBE TRBEH O & v ¥ 2 X € Cheatomorpha crassa
(C. Ag.) Kiizing LA EIED 7 v = & Martensia fragilis Harvey, ¥4 ¥ 1 /35 Hypnea saidana
Holmes K EMbiFoh b, v 57 58TIE, k 2 FHizikia fusiformis (Harvey) Okamura,
4 v & 7 Sargassum hemiphyllum (Turner) C. Ag., 3 L £ 7 £ F & Sargassum yamamotoi,
7 71 % 7 Sargassum horneri (Turner) C, Ag., ¥V < #% ¥ 7 Sargassum patens C, Ag., <+ %
7 5 Sargassum piluliferum (Turner) C. Ag., 7 3+ 5/ & Sargassum thunbergii (Mertens)
Kuntze, #% <4 ¥ % 7 Sargassum nipponicum Yendo, #* & /X% 2 Sargassum ringgoldianum
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Fig. 1. Details of study area showing the transect line for observations and three

sampling stations of seaweeds (A), and vertical profile of the transect line (B).
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Harvey @ 9 EaREE S iz, TOH BRI BHBNICEDL - DT, KRIZIh b 6 BOFHIAIH
Rkxid,

FEX 0 5T > - SHIATIRES N+ vy SEEBEROGS LHER B HS0AHHER,
0.75m?% 7 b) OERAZ(LA Fig. 2 1SR L 1, 1B, #HEpbhokE LESOEEIZFH (B
]S 1999) IKmEanTW3B,

EvE: ABREYFTSEHOMTO- L BVEHICAHL, SROMBESEZREE 10cm
DEFEIES L TEBL TV, ABOHFR M viBEL VEVEEW LT 9 Biced TH
Hahf-b00, TOHETIII~I0BIcBI2ERREILAELONL M >, Sta. 1 THE
DIESNDOIR 11 AT, £0%, KED I5CRikE B L0 5FFICHT TERERT, 3A
IREAMSRA130cm IKE Lz, BESNEEORERD 3 ABRKRE -, Kidds 20°C
ET A5 BB L (ERMBEEHR 45 Fhickro3 Qi ERoLmEREL L
MBENEL B o5Nnt, 6 AIIAFLOMELKEL, 7THICRHBEL

YR LTI}, BHENEBTIRI~5AcABcEENMEL, 5 Aclk#Bdsces, it
il e R TRAEEN S RBHSARBE LK1 BN, BMETRAMN & HAERE OB 1~
2 r AR BB LSO TS (Ml 1985), Ay AMBED & ¥+ 13, BHEREOMEER L L
~NBEERMBREL, EEEOMEEE & IXRROEHMHEEELRL 1o

4vES . FEEeIF UIFS/4, aLESEFFERELTVRE, REL, 545
m CEAKET 1.2m) XoHmaWcBIBEAERH LTV, 5 Atk cic@giRo
MEBOLSH CEBEBTHELSH, EL TV, 8 BIRIFEE 10cm Rtk DF L WEE
R SH T FHCHEE 20~30cm BELES L TAHT 50084 50, EF» SKFIH
FTOHEEREDHTH -7, KiBH 18CLF L2 11 ALK, SEicERL, 2RIKiRES
ImA# &S - 7o £ D%, RERBREH SEBE LROERE S SRLICHEL TREMNE L -1
BEESE L A SN, KENH20CE2 LEEH 55 A5 6 BicidkB@iEAA SN, 7T HicidHE
WA L TERESTNTHRB L o,

4vEZRBLTE, BHENEBTRT AiciEErach, 11~1 Q@i EEsdmEL T
ABRES ImicEL, 4~5 BiclRBLA% RT3 2EPHSN TS (Umezaki 1984b),
INEBEHET 3 &, ArFiBTREROKBELFE WD, $FELA SN LB ENL -1, F
tr, AAFETCREBESP0ED - 1208, TS REREETIC_ EEOBEIREARET S 2 EHFE
LTWwWaEEbN 3,

ALESENE . ABRIERE®E»S 54 2 20m CEEKET 2.4m) HEZTHHL TV,
ABIZ T HicRESFEE0ERIHESA LN, 10 Rich T TAESNEREELZE T 29 0RET
BB Lt £, TOMBICEERICRE LA LBONIMENEY, - THEELTVWEDH
Boht, ARIE 11 AL, AEEESETT S —FT, HEZRMCERL, BE3IAKES
SHBAR 1L AmES 51, 5 A5 6 Bich i TREL 7205, £OR]D 3 A K » & LM THE
LzlESEL A O5NB L0 -1, 7T AICORBL 2 ABIBEESFEA L 1o, BRBE KD
Kok L, IRPEREZb - RETH o B HICRERER L TEROHME L 1o

aLVEZEFFCBELTR, SHEHEBTIRS AickhZEnsEER L, BE3 ALK, FEHSE
BicHELT6 ARSI L8mICEL, 6 ~8 HOBBEA® L TEEMSKHTEZ E4HS
nTV3 (K¥F1984), ArFHBIcBVT b EBOBEE & ZIEROZHMHE LT L 185,
AREBTIC B A LI OBESIEE 5 AR - T,
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Seasonal growth of the six sargassoceous species. Dots indicate heights of
individual plants, and lines indicate total dry weights of Hizikia fusiformis
(Harvey) Okamra, Sargassum hemiphyllum (Turner) C.Ag., S. yamamotoi
Yoshida, S. piluliferum (Turner) C. Ag. S.patens C. Ag.and S. horneri (Turner)
C. Ag. collected from the three stations.
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TASTISBLUYYCSES . HWERETFCHBEAL, 54~ 10~40m CEEKE T 1.7
~3.9m) KB -t, MilE bEEAT, BELAZRELSHLOVEESEEL SKFICH T
THEL: DD, BlicB i 2 EBOERIIER L TV, KB 14.5°CE 7 - 12B4E 1 AL,
SFcEREL, 4B 2275 TRES Imiik, Yv<sE/ TREE 2mETEROMEEMS
Sht, COLIHBEREHEOERZR LY, BREMSET, HEL T, T4bb, <X
Y7535 AMS 6 AICh T THREALAY, YY<9Es36 Aii—HoMEAICEHEBERENS S
NIzDAT, KBAOFEPRELZORTHATH -1z, ML SRBE LI’ L TEBEOFRHM
#BEo, HHEfHE~2A575Tid5~6H, vv<4EsTIR6~8HTHd -7 RRKOHEERE
E2RULEERb=A 97384 ~6H, vv=sEs08 7 HEMBRITENES -, BB, mE
EHF LK RFLYESFRCHEI N,

224735 BLTIR, SHEHEONE TR 11 BiYFESHEL, 3 BUBOTEORH IMH
Btk 5 HicEBE 2mAjk &N - L EBICHISEET Y, 8 BlcRERMERL THAT S L,
BLU4 A RERBENSBEREENE T EBHONTVWS (K 1984), A4y iBTREONE
OfREE L E L THFo BB LRV b0 D, FFOKERERSHONBIDENS D,
BB L OREESK 1 F B> TV,

Py yEZICEALTR, BEBHFEHEBTRT BIcHiESEEL, 10 ABoFHoaBEHE
& DBES AicEs 3mili< &L, 6 BITl# L &, HHL, 8 AIt@ERELZEL THAE
TEIEMHSNTVS (B0« 1LH 1978), A4 B TIRHEE & LXK OKESFTE VLD
B, SEEDHBEIAE LA ERND - 12,

THEYZ . —HFEORBEISHEEDYAST T, YUY I EZELRBELTORY, PPEVK
| (54 v 256~40m ; SEEKE T 2. 7~3. 9m) A OElAH - 1, KiEA 18CLE3 11 A
KABOYEAIE LD THERES N, 12 Ic3Es S0 0, 1mBEETH - 7245, ki 15
CLITEAEB 1 HicgAR L dm, 2 B3R K5 Imic#E L, KETRESRICLUTIREIZE -
fro F17, 2RI T TICEBBEREDHERBAL TV, 3HICIRE TMiiET 2 HAMESA DL
N, BEIhHFEEOREERN 1. Tke 2R L1-L 90, BERBBRAREB -1, T OBIICH]
HUTEELARH LEYD, b BlcilBEEHE2BI0H LD, 6 HLRBEENE <AL
{lots

THEZICBELTIE, tEEERE MEBBLIUERBO—XBTH 5/NEBRETHECD
e A ERBAESTON TV S, ZRETR I CHESAO L b0D, FBICERTZDE
BUES~6 ATH b, 6 HIEMBIEMSER SN E, Kby, 8 HlclkiHLkdT 3 GufEs
1981), MEBETH 9ARRFL, BF4~5 QIcBER L THERBKE- I 2R, HEL, 84
IEWSkT 3 (B0 - L 1988), /NEETIE 8 Hiciikds oh, 11 AL, EH A I
L, 4~5 HIchRE L 188, HHIL, 6 AIcidiE%d 5 (Umezaki 1984a), T & DK & Hx
3&, ArmBofERIEcaEictERLTEY, RABHLRE, >, ATYHiBicsnT
YD BBV C & RBMAOKENSVI L&, i, ERBEVIEEXELSETIHIIT
OKBLRPEETHEIEEBEFRL TV EEDLN S,

TAEIORBEIICBL TR, TEE/NETR3I~5H (Fig - 5% 1979), M&ENE=F
T3 A BT 1947), ILOEKEETIZ5~6H (A - EL1968), uMidtETid1 ~6 A
(HE)11 1959) It ZhZFREFEALSERINTVWE, AYAIBTIH/AKRED LREEA OGN 2 Hic
BT TIEMBEMERSA TV, ThoDl Eh s, 7HE 2 TRKESERICHED S Bz
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BESEEZEALNS,

Table 1 i+ v 97 SHTE 6 BOERM, MBS XUOHHEAE T o, SPBOKEERE%
ALt BMWEEREBEHETIEYF, 1VE7, aLEZEFFO3IBIAEEN, KR
B LUOREBHSHELUL TV, —F, BTREAHTEYAITS, Yy<wdEs, THAEIR
HEH, BB LUCRBNSBICED R - T W, &1L, —FEO7THE 7 IZEENEEIC
HS, BOBHICHKBL, RET 28T, BEADTAI 75y YR I T2 EERECREST
Wi, $£72, B2BRITORBILENRE > TV, S 3SBRETECERERFNES
LTWwah, £EH fad, RHMARE st TEVWRATETNABELTVWE LED
Nz, $78bbL, BUIEEEKICL - THRIICEAZDITVLEEEDNE, B8, <4973,
YU=SEIBLIOETHE IRBIGEL CERBICEBEROFESEE -1, eVF, AVvEIS
LUIVEZ EFFRBRBICET HICEROLREHEHPREST 2HEsH N, o 3BE
HEHICER L TV 3B THPEROEEBAZIPT VI LDE,I, BRAMTFYICL28E
BZOFRREL >THWBEZDOhE LAY,

Table 1. Growth periods, maturation periods and decaying periods of the six
sargassoceous species in Gokasho Bay.

Species Growth period Mature period Decaying period
Hizikia fusiformis Nov-Mar (13-18) May (20) Mar-Jun (14-23)
Sargassum hemiphyllum Nov-Feb (13-18) May-Jun (20-23) Feb-Jun (14-23)
Sargassum yamamotoi Nov-Mar (13-18) May-Jul (20-26) Mar-Jul (14-26)
Sargassum piluliferum Jan-Apr (13-16) May-Jul (20-26) May-Jul (20-26)
Sargassum patens Feb-Jun (14-23) Jun-Jul (23-26) Jun-Aug (23-28)
Sargassum horneri Dec-Mar (13-17) Feb-May (14-20) Mar-May (14-20)

( ) :Range of water temperature °C

ERBROBGREFHLEEZR

FEXD %257 - 1 SR B 2B RORERORAEE Fig. 312, 4, RABOEMK
% Fig. 4 1Z/R LToe

Sta, 1 TR I99THE T~8 AlIciz R v ¥ 7 SHOHEKIC X O FREO Y 7 Y N XHEL L 24,
BERIZ0.24~0.20kg&EHE M * L Bd s/ MBI VWA LAV EILILEI T FFOHL
WEEKSHE DX I - 128, EROE# LV EEROFEELHNIA NG -1, 12 8
KAV EYZ, aLEJEFFBIULYFOERICIOHEOBERS 0.56kg, /m?ic¥mL,
1998 4F 2 Hici3 1, 36kg, //m? &BA%ER L7z, 3 HER, FEIBOBRMEDLIEH MK L2 IC/RE
LTwoich®d, BEIRFRORDIEE, 8 BITid0.26kg, m*LI T &1 -7,

Sta. 2 TREBLEETH I A I 75y = s B0 AL L THBRLEREOL L 1B
SR I THBEBRERIL 0. 36kg, /M K LEL AV THRA L7, 1 ALK, WEOIHOME
KAEWERBEER ML, 4 Aicid 1.54kg,/ m* LB L -7z, 5 AL, ~2 %7 51384
KB LAZb00D, vy~ s®7 3EENROLYD, 6 BOBEHEERIZ 1. 47kg,/m? KR &
LTED» -1,
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Sta. 317 AL S 12 A ¥ THBEERIZ 0, 21kg, /M KiFEDUEL, TOREHB A ST
StrvesEsOERBENBERTED ATV, L ALK, 7HE2 02#BERCEDE
BREamL, 3HICRT.72ke,/ M LELDTHWMEER LI, ED35ETHEY OEERI
6.94kg,/m’ T, HEAKD 90%%E Li, T0O%, THE/ ORIV BREAFRIZREL
FhS B~BRIRRTHEICBDLOBELETASITIEY YRS EIDEACIVBEIAGTR
i 1, 80~2.22kg, /m? LA L D P PEL B o7

AL TA S E, ARSEHRTRVWTNORE TS+ v ¥ 7 SEHBERIED 91%L LD
BfFRA Enef LT, Mok v EBEERNEL -k, THbE, Stal TREYF, 1V
E/BIUPILESEFFOSEIEEEEL - zDITL, Sta,2 & Sta.3 TRT A5 7 FL
by s BEBERRREL - T\W o £, Sta. 3 TRTHEIHBEN SRR, I THB
L, fhooiis s 3B KE (RE-7,

R, HESICEE QK FLEADRE « HADE L, »o L EUNICEEKDO KL
PEREh D L, FEHEERIGEHEORAEFRICIVEL LS LTFHENE, KV FTS5H
RTEE AR L, @, Xy H CBEAORBAMBERENEZDT, LELORBHTRESI &N
£\, BRAC, RESEHABCBIE, aF)EsEvy vy T OLER - BIFR (BAE
HdEhzEh 12L& 1.4 (50 1ILE 1978), MEZOTHEs TE 1.1 (B0 - 1LH 1988) &
L0V, oS BEIH—BTHENEATRT 2 &, FRABERD > ZOEMOLER
EHEL D B0, ABBRFOLS CHED Yy SESBAL, Ho, BRI IBHSEICX
N R BIES, BELSEKOBABERAMEERLALTIERTELL, £IT, ML
TIEREC L CERABERYRY, Thox@itd s &icdy, HEOMEEREMAL
(Table 2), Sta.1 & Sta. 2 KB 2EHEABRER (8 0RMIRThEh 2. 33k m’,
9.82kg,/m*T, BEHEEOBABEE 1 36kg /m? 1.54kg/m*® 2 fHHEL L -7 — 75,
Sta, 3 It 81 2 ERISATGFRORH 9.656kg,/m* &l 2 MIH X 0 £ <, FHBREREALF
B 7 72%g /m?ekENM-1, THI3, Sta.3TId6.94kg,/ m*Z/RLIcTHEY DEARBEE
BHREXOLDTEL, BREZHFEOREAELDILILILL D,

EMENOBETE, <4775 RESDORBICHTTEREBOS LBV EFCREOSESH
2. 0m, BIERAEAO Tkg%® (5kglE®) /m* LT3 (KH 1981), SHEIOFATHAOD
S L FEROBHNENS A SN, B35 8. 4m, BERS 1. 86kgE mIEL LT LD
LABBEFTOHN< A ¥ 75 OEERREVWEAONE, —F, FEEONITYY S EI DK
KEE 0. 8kg%E /m’ FEBHEEBO Y v <5 7 ORABRER 4. Okgit®E m’ (B0 -1l
H1978) &L »isnpiiwv,

AFEERIC BT BT HE s OBRAEAER6. 9ke#E m* i3, 1.5kgHE (19.2kgBH) /m’
LHSEXNBZMER (B0 - LM 1988), 0.2kg¥ E (2.56kgiHE) /m* LTSN BRLH
(Ei « 1 1982) B LU0, 68kg®®E, /m? & 72 2/E# (Umezaki 1984a) £ 0 5 F 0
372, AEHABAOES CET I CRETIHMEzORSEA S L, BEREE (Wio
1981), MBI (B0« (LF 1988) & L UEH/NER (Umezaki 1984a) TRENENHEF LY
10478, 878, T7ATEESVEFRLEEVEV 2mATERICE L E - ozt L, ARBEEH
A ATES 6. TMISELTED, MKRicB T 3EEROSSH I LB 5, 4B, Kii
BEHEA M KR & 2 =@k NEMETRTHE/7B33 7 ATO MR b, THEID
HERESEET 55 S 1 id/KkB O3 Unezaki (1984a) ARET 2 &5 WKBPHEEERE
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Fig.4. Species composition (% of dry weight) of seaweeds at the three stations.

35



36 EE W ® 285 (1999

Table 2. Maximun values of seaweed biomass (wet weight, dry weight, carbon and nitrogen)
at the three sampling stations.

—
Sta. 1 Sargassum hemiphyllum 4,3 0.85 0.27 0. 020
Hizikia fusiformis 5.2 0.62 0.16 0. 009
Sargassum yamamotoi 3.0 0.49 0.17 0.010
Others 2.8 0. 37 0.12 0. 006
Total 15.3 2,33 0.72 0. 045
Sta. 2 Sargassum piluliferum 7.7 1.08 0.34 0. 023
Sargassum patens 5.7 0. 80 0.25 0.017
Sargassum yamamotoi 3.7 0.60 0. 20 0.012
Sargassum horneri 3.4 0.27 0.08 0.002
Others 0.5 0.07 0.02 0. 001
Total 21.0 2.82 0. 89 0. 055
Sta, 3 Sargassum horneri 86.8 6.94 1.98 0. 052
Sargassum piluliferum 13.3 1. 86 0.58 0. 040
Sargassum patens 4.7 0.66 0.21 0.014
Others 0.7 0.10 0.02 0. 001
Total 106.5 9.56 2.79 0.107

T ENHEREN, KRWERTHESHy B IAEOE T CFERREEHENE-TVD L
Bbniz,

—fric, 7w el SHEEOFEMEERIZ0.2~1. 1kgC/m?, v 7HETIF 1~2kgCm?,
t 57 SETIRO0.6~1kgC/ m OEHIcH B EE3NTVWSE (BAR 1997), KFEDOTEX] b Hl
AILB T 5 BERHEOBINRAEFRORINZ0.72~2, 79kg C/m?, 0, 045~0. 107kg N m’
T& -1 (Table 2), £EMICH T 3HEEROBDPEERORER L ERICANS LEMLETE
BiRohit ko2 &S h s, BEARAFRELSHEKETREREPELEY S 7 RICEEL,
HERIIERSEROEBCEEL TV 2, AFETEHA Y7 SHOBENE VST EZEA THEX]
DAT-10T, BohBROBREBSKEOVEENLHERLRTLOTIRAL, LAL, &
SERBTRBEE (LIKF VYU s KL 35— REEOEELGVWEFRMEEEZ L, BLUZ
NBEELTCTHAEIDEENCL-TVAIEBHOHLTS 3,

| i3

AEEE EDDICHOMEE VW BERAF OB HEREEN I RICEL L%
Bl L2, 6B, FHRIREK - 10 EERFBHAZEEAEZO ML L TKEF» o R
%%U’T%mtf:o
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X [

EIRTTE - GBS - (LUAXKD - BLF 1999, A/ FBOV S EHBick T 2 EYREORE 1 EHiE.
WU 28:15-26.

HWEFRY 1947, WEORE. JpEfE, HE, 255pp.
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