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Origins and Distributions: A Study of Fermented Aquatic Products (8)

Naomichi IsHIGE

This paper, the final contribution to the project on fermented
aquatic products in Asia, examines the origins and geographical
distribution of the products. Papers published earlier have dealt
with the distribution and types of products in Southeast Asia
[Istice and RuppiLe 1987], the ecology of the marine and
freshwater fish species involved [Ruppre 1986, 1987], a
cultural interpretation of the chemical analysis of the products
[Mizurant et al. 1988], a linguistic interpretation of the nomen-
clature of the products [IsHice and Sakivama 1988}, and
narezushi [Isuice  1987].

The fermented products discussed in this paper originate
from the combination of fish and other aquatic organisms with
salt, which prevents putrification and by enzymic action breaks
down the protein to produce a free amino acid that imparts the
characteristic umami taste to fermented products. Food preserved
in this way can be eaten raw or can be used as a condiment.
The same phenomenon can be observed with salted fish products,
but the difference is that those described here are intentionally
fermented. Thus the products known as guedj, momoni, lafi, and
loosra, of West and Central Africa, shidal (Assam), nya-sode
(Bhutan), jadi (Sri Lanka), and Kisrayaruiba (Siberia), do not fit
into the category of intentionally fermented products discussed
here.

On the other hand, the liguamen or garam of Imperial Rome
was intentionally fermented and is of the same type as the Asian
fermented fish products.

* BNV ERFESYGEE 1 IR

199



200

By REF YRR RE

However, there is no evidence to support the assertion that
the fish sauce of Asia originated by diffusion from the Mediter-
ranean Basin, and the origins of these geographically distinct
groups appear to be different.

In both Southeast and Northeast Asia fermented fish pro-
ducts are associated with a monsoonal climatic regime, which is
characterized by a distinct seasonality. All the species used to
produce fermented products share the characteristic of being
seasonally available in abundance, of being easily caught in
shallow, inshore waters (or in freshwaters), of being small in
size, relatively inexpensive and of having few alternative uses.

The original or prototypical fermented fish product from
which all others arose appears to have been shiokara, which
results when fish (or other species) are mixed with salt and
preserved for a long period.

In continental Southeast Asia, apart from the nuoc-mam of
Vietnam and shrimp paste produced in coastal areas, all fer-
mented fish products were prepared from freshwater species
prior to the 20th-century. Ricefield fishing also developed
in this part of continental Southeast Asia, and the preparation of
narezushi seems to have developed parallel with the rise of irrigated
rice cultivation in the Mekong Basin. Other traditional ferment-
ed fish products also developed in Northeast Thailand, Laos and
the ancient Mon-Khmer Zone, which seems to have been the
probable center from which both ricefield fisheries and the
preparation of fermented fish products originated and later
diffused. On the other hand, fermented shrimp paste seems to
have had its origins in coastal continental Southeast Asia, and to
have diffused southwards to the Malay Peninsula and to Indo-
nesia.

Fermented fish products made from marine species pre-
dominate in Japan, Korea and the Philippines, and both fresh-
water and marine species were fermented in historical China.
However, there is no evidence to suggest either the interrelation-
ships between Southeast and Northeast Asia or the routes of
diffusion (assuming that the products did not develop inde-
pendently in each locality).

Apart from the genealogical relationships among the various
products, those made from freshwater species coincide mainly
with the zone of irrigated rice cultivation. In Asia thisis a zone
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lacking in pastoral traditions and where fermented products
have traditionally been consumed.

In the zone of fermented fish products there is documentary
evidence from China, from the first millennium B.C., which ‘
shows that such products were made not only with salt but also
with koji (a fermentation starter). In China, at about the time
of Christ, boiled or steamed beans and other vegetable items were
used in lieu of fish in fermented products. From these the
ancestral forms of fermented soy bean paste and soy sauce
developed in Northeast Asia.

With the development of fermented soy bean products,
Northeast Asia gradually became a zone in which condiments
based on soy beans were consumed. Although some fermented
aquatic products are still consumed in Japan and Korea, in global
terms Northeast Asia is a region of fermented soy bean products.
On the other hand, Southeast Asia remains the zone of fermented
fish products. Nevertheless, it should be noted that the culinary
usage of both groups of products is similar, and that since the
umami taste imparted by free amino acids is predominant in both
fermented fish and fermented soy bean products, it is the principal
flavor in the cuisines of both Southeast and Northeast Asia.
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BiE 19828FELIk, AREEEEF AR« 5 PG [REBOKRAKHE] S0 58
RRET, TVTE BT 5 ANEORBHUZICETIWELL B >TEl, TO
WREAFCRELCOORE, F1HX [R7V70/E] [FF 1986], F2
B2y [BE7V7 ~EF@7 Y70+ LXYv] [EE 1987a], # 33X “The Supply
of Marin Fish Species for Fermentation in Southeast Asia’> [RuppbLe 1986],
# 435 “The Echological Basis for Fish Fermentation in Freshwater Envi-
ronment of Continental Southeast Asia: with Special Reference to Burma and
Kampuchea’” [Rupbpre 1987], #H5H X [EE 7YV 7O0RE]| [GE 7 Fu
1987], FemX [AEOMFEIMT & T[5> TR O MLE] [KE - BE - 7 b -
FE 1988), E7HX [AEBEFLAvDLH] [FE L 1988] b3, C
D—EDEELF VA VIKETIREORKDODIL, ARXIMNETTONEHD
ThHb,

NS DOHEDOEARNILERNS, ROFBHRRSLLSHIREZEUHECHENSN
KR RBRE (REREL) KbETVT, AEET FABRT VT, RET VT4
HBOTB LB > BHREEICL-TEONIDDTH 5,

BORBEKADHE LORXDOHARMFTHLAELR, ANE, Nz EZRE
BeLT, BEMAsC&icd> TEKERLE LSOO 5B, REL, EELTEM
AL ENIBROEMICL > THRO—E, 50 RKEEIINET TRRERD 7
I/ BROMBLUI—BHOARRTH S, ABOEENLS DK, © BF, @ EFES
—Z b, ® AEH © NEEER-2F, ® NzEBEHBD S,

O BERANBICEZEBEY CHRE - A3 DTHEM, TITRAEDR
HTh, FHOANBORRSBEEBMAICO L FANMDEDE-TVAHEEILT
W3, @ HBER—AMER, EFORERET, EHEIOOHLELD, D&DH
LT R—Z MRIEWMIULAEEDLLETHS, R—RMREDT, BIFPTL, K
BOXSKHBCHMATICLETES, ® REHEEFLRIMAEEIET,
BEIDIELAEDREAEEAEACHEIETLI, ZORKPFIZTEEDIEL
THEEE LcbDTHD, DBEOKED Y a v vV ABHTHE, @ hxv
BER—2Z2 M ER, DBEOT IDOLI /NI BERFRLE LTI s cEFR—
ZAPTHY, KETVTEBTEERRARB L LTERASIN S, © Mzl
Nz e2FRE LTI »7cBEBHETH 5,
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INSORENET VT, RETVTOLKMIAHL, EAREET V7T TRER
WIS EIEY, FREE LTAEBCEELHMNE LD TV AL LE—EDORXTHE
LickZATH 5B,

bOI—FH, 7 YV7, KETYTRKBYIEELAORBEARK, ® FVX
VBB, FLAYEREE LULANMEPLERRICIMEAL BB (H25KK) Zm
ATENERBEISLEERRTHD, ABRELZTL0T, BUKEH S, DIHE
DEEHDO7FAvbF VX VO—ETH 5,

B VI ETAREICBNT, ThoOROEBUIEIRIC, 20T VT &
KRBT AEEGEL, XEXIRNAFELLOMNERBCL > TEi, T8bbL, #1,
HEERUTRT V7RI BT 2AEBOEME 2O REE, HEROEE, £02hoD
BRI BT BEBORRICOVTREEZ LTS, F2RATRFLIVIEDNTE
RUXIRHELZORIICODNVTORBEEBLL»T5, 83, FAWMITRRE
BT UVTOREEF VX VORERARICET I HEARRENREREL N -7, 86
BYXTRAELF L X VOEMTORBREZRET S LLEDIC, TLODERMNBT I
JBLIEKRORRKIEEL S DLDTHIIERELL, TWBHT VT EEBET VT
DEEEICR LTV RREIC DV THEBRIRINICER LTS, H7HXTII,
ChoDARDOZMICE T ZLHOLBREFFNIMN S, ADORBREDERRIE
FNEROFELEE SIS > THTG

AEBOREECBEFEE ULARXE, WEETHRE L —FHOHFEOTRKICE
T AMIER LN ODTH B, CTTONRED ETEIEHELRERIITO 3HICE
wEhb,

O HASHIKBIZASEAEEUERIEDIINEOBDELEHEL, X
TYTEEET VTOAER, BEROMMMBOLO LIIEFREL L TICREZELLDD
ThHdTEERIET 5,

@ BIESTRTOREOHFBACNBTIEATHY, BEx»roabLTsEL
FIRBHEOABSRETSLCLE, ARFOVELLHAT 2,

® HTVT, EETYTICBI2AEBONHNEETLTSE, ELIVEDDX
ICBEELTELAB L ENARTHS, LhL, WHIFAEEANIAETS 5E¥EE,
BEROMEELARIZANITHETHIGEIEARILOT, SXREOTHEEER
ETBHECELTER, F, ThEOARKETIERNERBRIMLTNE T E
bEBORREEERROMELZRBCLTVWAIEATH S, 0L D LHKIDEH
T, BEOBRERIcBT 3, ABORELERBCOVTORKCERHT 5,
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F2RXTHVAVORBELEBICODODTORKETTIRELTVWEDT, Ay
NTREELREBICEDNTICEEL, FUIVRAEBLZHBLALDOHEHBEELT
DEERFLTEEICODNTDHADRB L ELET S,

[. #HROAKE & AEELIE

L HRe—-<ofs#Eih

HRo —<icBNT, )7 74 Y liquamen & B3 A v 4 garum & K iTh B
Bihd 0, HEOFEAWEE LTHEAIN T AT EY, TEF2 Y ROHEESED
5>M5n T3 [Apicius FLowerR & RoseNBaUMs (trans.) 1958: 21-23, 4849,
200-201], ZDEBEICDVTRABETH S0, /SAxbZEHERFY ¥ »ETIE garos
XU, 37 VETgarus EWVH LK, ABHTDH S garum DFEFEZL &Y, »
DTR/NZEZEFERELTHELTHWEDT, TUBAEHOLHICE- K DTH
5E058bH 5 [Sover 1853: 270],

ZOBECRIZTEEIBRAN 2 —va VREED, BEANCRACHEBREICEEL
bDERREEON AREDOERITON, KBOBEKE S, L&L&BELZYDD
Ty, BTHEREY, 2~3 WA LREE - RKIETHL, BHROELHD
Br/INRhoHthE Liclc o820, MBVETHELUTCEARKRERZDDTH 5,
BihEE-Tch 0BTV vy allee Evy, ThdFBEEIE UCRIAI N, B
EEREHNSTHE, B7V7, EETVTOABMEBLRLLDOTH S,

HEIFATDYZDMDA T O, $8, =70, AOWBPIK, FBRES
EMERE LT B e [TannaHmL 1973:96-99; 3 =5 =324 1987:
XXiii-XXV],

COmEMIT, K7+ — (B.C.234~149) 0B R D v —< TRERFE E Sh T
A, PHRTHRo —~oRBIBIEHTRLL, THEENBTRLONS L HICK
slc. BEAREHBEY~4, BED I VIDIFVAFA, VETOLSF 4R -
C T F, ARAYDANET ) =T 7, T TYRADT V5 4 £ Y REETH > 7%
CNODEMILSEREEZOTROY RPVNEDT V7 3 —JIKEDTE —ZICHES
nz \

BEICBYAERERT €2 v 20RBEEICRANICIEIN T35, CORE
BOBHR, BIEE LI 27 =3azickhid, F& LU TEKEDY 2 DDHBEE
EUTHIA &, 468FIORED b TEMEDLN S DII4E, LY 7 7 4 VA
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INBPEDLTNT, V2774 V2BV TEREDILZLENEB. TEFa D
ADKEEICRY 77 A VicKPMOEWRE EMA /2D b, KE]D H v 4 hydro-
garum, 7 FoEZID 5 v LA oenogarum, EEAD AV Asoxygarum, HADH VL
eleogarum, =¥ a v ADY 7 7 2 liquamen piperatum HBETINTVS [ =
=3 a% ]987: XXiV-XXV],

HReE —=2DREEEbICH VA, VI TAVYRELONICHEKEE-TLE-
720 ZOBEBICOVTEELAPAZAS LV, ChdORERBSBTEREDD —
“HERBOTETEEINILONEEL>7DT, FTEHOBT & &DIHBBLEN
Al EbFRZSDCETHH D,

BAE, 3—a vy iKBOTRSATOAAEHEE LR, B, RBZHRELECS 2
7 F 4T Vic15~20% D5 & FERV R BE TRED LR - BRI EEENIOE,
BEOZENTA Y —THicET T Y F a € —EHEMNA ) TEREEEHE LTS
5o ¥7z, COTVFab—DEEE2TVORL, EXH, MEEZNA/TVYF b
—e Y —2Wbb, CO2EODHEA, BZLAHFR e —~DABOBIDELED
550TH5d, T, FVY V7T, braTiy, 417 VRCKROELZMATERIK
ONTOL > EBERDZ, BDPLV SANDBERL, Efcbdr0REICZ -
T3, 2L, BEATZC LRI, MALTENZHEMETH S, ZhdER
O MEREIC BT RBADRFKEZVL SDTHS50d LILIED,

2. VT 7Y A DFEEER A

Ex ANVOBARBBEM gued) L0 S REAEEERE LCARERET S, FIK
K, wxrHV)IOBENE—) 2 =TKBELTHET S L5ED, BRUA
EWNE—Y 2 =T THEKTELIiCE T =Y 2=THOHRED S ZDEFIT
DOTHHEICBEMNA LKL S [Scaarm 1986: 79-83],

FE L ERIIT Licia amia, Psettodes spp. v Y KB D Muraenidae spp., # 1%}
D faSparidae spp., KR D B Murgil spp. TH 3D, FOEMNLIKd ITXTHA
BEEEENE, BEBBVA, BEQOETULLALZE, WEEEDTBOAE
guedj iKMT g3 EMnBriEbhs,

voa, WiE, BENEREL, YHKT 5, ChesBEERicnnT, 24~728
MBREIE, 2RI T HEERRBESETLEOXOBORLIMEKEZ
XU, ELOEMCRAERICONTEOTRESY S, BEIEE, Ch
EHARTDH, HRHHRAELENICX > T4~10B/DIBAED 5. 5ERAIZX30~
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50%DIKZFE S BPDLLPBEAERE LT, FHEEOHRIIC OV TORRIRR
WA, KEOBIEYME LTHAINE LV,

Champbell-Platt D FEEA BEHICIE, 22 TN, FYETHLLFA V2V T, &
AN =V TO—EOMRIC P T, momoni &S HRALRENERT S, HE
FERLUTRESEEaNDL bh 3 EB#HIn T3 [CaampBELL-PLATT 1987:
1317,

FDBER & LTRAIN B &S, Tilapia, Protopterus, Polypterus /B3 2 HiE1L
EIXFXIETH B, BAEB~FOHBEOKREO S LiT 6 ~10KFME L, FEEX
5, DT, 17T~20%DEKic36~60RHERT C Lo WRPOHLT, 4~8 HE
LA KR SN AP

BEMZZ2EACAERETEICEICK T, ABEROEBECERLE 7 FY) 7O
SHEBERATEERNBCD, DOTERMZ CBET, MEEOMEHDDOERICERE
INBCEILIEDB, VI AFMTIY, TVETOROHEL, BALRKDOTEAR
T, Z—7, YFa—RLTARLNS,

Tz, R=V, b=, FFHEE, VRVT, YIIVvF i, ¥=70 lafi, #
—J® loosra, BIZL L A —Fd stink fish, ¥xH VD guedj BB L L4 7D
BRTHZEHEHUINTHS, KL, I ZicD~N/ guedj OHE#EH: &, momoni
DD D hicicd, WL OPOHEEEND S,

3. T oV ADEFXRLEMR

E¥ [HEE7OT7TORE] ORIXTONILEIIL, NVIFSFvaDF v
VEBMEFICAHNTAENTRODEERDY, KRBT VTIKB}3RESHOILRE
BLTW5, 20D T v ¥ L1 1 AFREY, RUOHBROEEOSHBALND, £
hit, 241 %DEEE26D44 + 77 —4 Taiphake KTH Y, 7 v+ LICBEH LT
/A ARREDO—RTH B, DD pasom ENHFLXv%EDLD, ZDH
Fsmlb £ 4@ pasom BB LT ERF VA VICDOOTERB LRI TRE LTS
Wi [GE 1987: 645],

BIEU, 24 « 77 —rENEYLEEETE, BRTYWY, &, £—2 Vv (B
BRED, ZOMOFELRERY, MEICONTERAL, 1 AEVTHLS, BRICHT
%, TR, &8, BESBBb-sEEcL{ 2B LND, TOERDEH
% patek S35, chidEIbs 4 TIE¥X% padack LWS3DERRDT LIETH
% [Tuakur 1982:52],
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EH T oyr0hRHOLA0HRICBOTHRKEORERFERICMIUL, 2h
BEEADEREZEEHROEBRELTED, BABGOERTELEVI DS, AEOD
—BTHATEEERSZ, ENELIDBDI, Biio Gauhati KED AKEF
B ##2o D. N. Majunder §HIcEHEREE L, LUTR, HARGEZSDLD
KBCR>TANIBAEEROENTH 5,

COERDEZRRITI NV HVET shidal, H %103 hidal &, # 03T nakam
LU, ToHapvHVA, PEHEEDODIEIFHEINS,

MLXN5 &> & b—BHEHER punti (Puntius sophore) T, WE (4~8H)
OERVICEBLRBEING, BBEERLOREAE L TONE, A, BEALIH,
AEDOBLOENDD FEONTEABEATRARM cn 00552 H) HOEDX
SEMTicEbIND,

ROWEEED, B LcbE, KRBT, $30RERBMOLDEBIRULIIIC
KD ZICDETHERT B, O, BLRCHBIET, KIBDIEEE R
BT, T, BAEPERLET, HRTHBALTSCEAZERE L,
BEEERELTHS, bard ELWKSPORBICETERIETEORLLDERAT
5 &bH 5B,

ZOXSIREOMERTHEAT, AEBDOINTELL BRI LD, &
Z003, HOBERICLZETOHT, TOIW, K, FRITETHALTEL
Y —F DR PRKEBENKESDDTEENHDE, bUF Y, ¥4 EDEDK
Bbbohbsc:bdbb,

DE, DRUMENE, TR avi VOBRHRICONE, CDE X, BHOD
AEKRTEE-7D, HIvHPpuntihd & ol ZZ0IEDTEC LbH 5,
COREEDILERZ, FOSZ0MEE, BLVWEFRCES, 17ASEr048HH
AREL D, CORETIFHRETSLSTES,

CZHLTMILLzBDBEER, YHVAEIF»—NRiCEEL, GHORHD
EMEIE LTRIB IS, hoMRICE-TD, HIFVEBHMEABRINTVEH, ##
EHREOBEG S, HEOEMEELTIDD, TNTOBEO NV —KEHI
SHBONTERERSG: T2 200 BEREHGER RESEEh 3,

B o & b—RSEERER, NFFOEREAT, BVKOBELICVNTHES, C
NICEE L OH S VEDRTENBLETH D, i, TNEIIA I VELEDIE
T, =DV —RILTBH, TOI, RKEBENTOL o T7vh I KERBETES
TEHBLEOLNG, FHLBA2OBEXA—7ORAKSHIcb B OB,
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ZH5LThBE, BEEMAZOR—BHUTRBVLSDDLITHE, HEKPTIVA
VAREMZZDOREEDOEHBEOBIEHRE LD, T, ARRSHOHELRTOT
A5, L, BELEGERIET, D2RLTERICONT, BELLERE BT
DHEZHDDEITHE, 7Ty H LRMPOLRELLEROERANE SN T X0,
TRTCAAKFOTLBVEMDOABEZ L TWBE, BENMRELT, RAVINVULEE
TYVT, RETVTOHEEEERDSODIRIEN->KBETHY, AEELTELD
b, HREBAEZ S > TRV, FENICREARATHEEHXLIEI BLOAERT
5o

4. T—42OBRERA

UFREFET—4 v TEREEMIH . > TV AARFRBRL S BERTH 3,

ZDOBE D LT nya-sode L5, nya i3 [fl, sode &iF [{ X-7zdD] &
THWHIATT) =2 LT TERT, F£4X (sheuli) T2 »7cFv bviRODE
513 sheuli-sode & X 35,

T =4 VEED 7 7= F— b+ 5KRO LFHEBICHID, R 200~500m OHURT
L BMBEINEERTH S, EVA—VOKDD 8 AL, FIIs#EKLUTHED/NII
ERMMBE LD, FEANDLSBEFRICEBEH U, FmiicdEss s
ICHERE, 7y TRETRBECHBINZAZFE LTS, 21 BoaBildb
WHENEH, BEPICdIFTIERAFESFIHINSG,

BTWTT, B2 0RERES - T, BRECLZFT LD, BLTHT S, RAE%E
E#%& 10~15cm, &% 30~40cm O fEic h, KROEZZZ2DTREZL, £05
ADoNFFOEEDPSIETLED DI TAERT S, CORBTEIABHOTLD
BT 3,

ANBEER, HFRCEZDT, BEOFIK LD, EYHEOZHICONTHERRE
2205 0D IFFAREH SR AR R EAN 5,

5. R I rvAHOHEEM

2V vhiR vy ETIadl & XiZNhd 0L BARELEBERD 5, U
T}, BEEOX/ RBEEMSEN o VEEFE T km oM Sicd 2ETH 3
Ngombo THRELIEHFE, LA T NEHICE ESLRETH 5,

jadi i3 seer NS ZORFEDATKI DL B, BEYHITLIcHDIL, 505D
B, 10%04=Y v F (BKE), LEOY 77 vaEMA, 3BHELERTEIC
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i, KEDELZFERLTHWADT, AROEHZIZZE-NTHEY, BLRELT
W3, HORBEATH D, FEPIichBb TEbH 3, BRI LOMZ L
s,

IhiE, BESAT2, 03, EThv—HEIT3, REOHETARICHT
%o

6. HRILD < - T >

by RY FTOHREN D VTET<B-o LA > Kucaas puba (FX 5+ « v 4
2 LEABEBOREEEBIRITEBALNT VD, FREAREZEY, TZORDK
PICAICEEZ R TIONTRETIHETH S, IFRPICARRELT, BoidR
D, BABENEZRTE IS, CO<E-ITVARSBROMELTHEINS
B, ABbBENS, COBWVWERICEN/ISDITE »TREBFRELTHFENE E
WH, EBTEDNLEDIDLESITH S,

FEREZOBNALTVIHLF+ Y HERBEREDO I VY — 7 KROBFESIBLTH
£9,

T, HEICHE, B, EX, FhEN15m BCOREE S, CORDEPERICHES
EDDODB, ROLICHARSDEEZEL, 2D LICEL ELhssts, Ehicma 1 EHBAL
REIDORZHFTHL,

CORPOENIAEE LAATE, —Hicii 3 LTz 3, 2odbs, Ehd,
XSICKRDETBEVEL, 20% 7 LICAKEE LT, Z08%EZRICE s TcRKDETE
IR, TOBROAKRDBAMEICITAATE L, THE, RPF VR BEDBITFBAEEES

WOKIITB7HTHB, € LT, KITENTATERSECMLLEEWERERL
THLE, PUTHELTL 3, ¥E8l2, ChiEREEORBOMENICBEOTH -,

BORBBEREYRYTORY 7 —7THRRA L LDEREBEEROEhicHALS
EmHbT L, 2AF—NVENBNMIKELAH VE2COFETER, Fa ba
BOF 27 FRIZ A VFOREFBORDICHEDIAAL S ZTRICONTEET 2
FlagilTcnsd [FE 1985: 107-111],

BOTC, $EL - FERROBLIKAEREOD, 20322y vareeday
EETFORRFEOBTELL, TELIETRELLY, D& EHEb—HITRIC
WRTEZ B E8H 7S [ProkoFYEVA 1964: 595], # & F + & — Vi
ByrErduc 3~4 A BT 28, LENKEFr FriE->T, Lo LTK
AR IREFESIEORREICES &) [GuiLLEMAND 1886: 93], 7z, H 4L F 4
F—VERBRDOERBEROROLTHELLODEFUELVIRESH S [ANTORO-
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pova 1964:877], MEAFEICLB &, HAF ¥ X —VIED ORI Y OB
DHREMBEMRLBEE 20T, REWH-> TRESELBIFART, LIoRVELRE
RTBEND, FT2, HLF v X —VERFEZENE, KOELKHIIRiICH,
BETEE-ObictED TS, T5LAMBE-ILEED, vryTAlLE->TR
FREREROAIIESBUBEOERE LTHMEINILEVD, 2 ¥ —7KOES
i3, BSMIARORHTIREL, REDBEHLTREIESOINS L) [upE 1986:
100-101],

NI, VTR GKABLICH > RicH, BRAE, SREEEEEEEICE
BTaHTH2, FHICE S E, KAHLOHERR, EOEOETS5~6ETHD,
HyNY) 7O—HTETFTIOEUTITES, BROBKEL LTOBERDL LV, L
Teid~>T, REIORFIILE L, BESIVRERT S Leinhnhisn, BEIC
RELILODTHINIE, ZOHNPHREREICE > TREFAERE LTEFIN
305, FERsERHichbizy, ZEAEOMESET Lic b0 3D & EsicirOic
79, BERROELINEVD [FHE 1985: 110-111],

FREIEETICLBERENBC > T, DBEOF VXVl bDiiED, <B-
BOASIKREEEDEHEELTNS,

REAROER THIRFABERFERO/NGEHELIC, COXIBHEICES
BOBERBRICBCAEEMNMITODNTOED LS BERE S T,

ZRELPOEREICS L5, AKOBRIC X HMMBIETTEL, 5ELILL
DEERLBEORS NIREBEOLBE (& id, Leucnostoc |B) MIERT 27 HE
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