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Abstract The abundance and species composition of viable resting stage cells and vegetative
cells of centric diatoms were investigated in Ago Bay in May and July, 2006, and in March 2007
to evaluate the functionality of the resting stage cells as a seed population. Viable resting stage
cells in the surface sediments were enumerated by the extinction dilution method (most probable
number method). High densities of resting stage cells (6.1 X 10> — 2.4 X 10° resting stage cells cm %)
were detected throughout the study period. In the assemblage of resting stage cells, 8 genera 25
species in total were identified. Among the 25 species, 24 species (i.e. 96% of the total) were
observed in the assemblage of vegetative cells, suggesting that the resting stage cells in the
surface sediments function well as a seed population for the vegetative cells. However, the
abundance and composition of the dominant groups in the sediments did not always correspond
to those in the water column. This does not however point to a lack of importance of resting stage
cells as seeds, since bloom dynamics after recruitment of newly germinated /rejuvenated cells into
the water column are largely dependent on vegetative growth, which is controlled by many
environmental factors. Furthermore, this study suggested that species diversity in the vegetative
assemblage of centric diatoms in Ago Bay is substantially supported by the seed population in the
surface sediments.
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Fig. 1. Location of the sampling stations in Ago Bay.
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Fig. 2. Vertical distributions of temperature (°C) in May and July 2006, and in March 2007 at 6 sampling stations in

Ago Bay.
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Fig. 3. Vertical distributions of salinity (psu) in May and July 2006, and in March 2007 at 6 sampling stations in
Ago Bay.
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Table 1. Bottoom depth, transparency and relative
light intensity (RLI[: %) at the surface of the sediment
{o that at the sea surface (100%) in May and July
2006, and in March 2007 at 6 sampling stations in
Ago Bay.

2 Bottom Transparency RLI

Date Station denth (i) (m) (%)
May, 2006 St 14.9 6.1 1.6
St.2 27 9.6 0.8

St.3 15.8 4.0 0.1

St.4 10.8 7.0 7.3

St.5 9.2 8.0 14.2

St.6 12.7 12.0 16.5

July, 2006 St.1 14.7 02 0.8
St.2 26.5 6.2 0.1

5t.3 20.1 6.3 0.4

St4 10.9 5.5 34

St.5 10.0 5.8 5.3

St.6 12.6 8.8 8.8

March, 2007 Stl 16.0 7.4 2.5
St.2 28.0 6.8 0.1

5t.3 19.0 8.5 22

St4 10.1 9.5 16.4

St.5 8.1 11.5 30.2

St6 126 9.8 11.2

LT (Fig. 4, Table 2). 77 L, {RIRMAHINEEL 5
H T 1.7-2.8 < 10 resting stage cells cm ™3, 7 A T 6.1
X 103-5.9 % 10" resting stage cells cm 2, 3 AiZi3 14
¥ 10%-2.4 X 10° resting stage cellsem ™ &, AT &I
ZAk L 7z (Fig. 4, Table 2). KEOERICL D HEL
AR IFSA cRAy, b HICE6/E 18, 7 Hic
ROBIOETHY, SATCHRRLZFVWIRE22ETH -
fz(Table 3). 2 TOHBEEZE LD 5 L8EABET
# -7z (Table 3). CHOEHBEMED S5, 4 & (Chaetoceros
decipiens, C. tortissimus, Melosira nummauloides, Skele-
tonema menzelii) |3, Th CHRIENMEERES LT
HEShTwiL, B TRETEE» - g vy
N & Chaetoceros |& & Thalassiosira BB 4 2 60T
b5, TOEELLIE 1. Skeletonema spp. &
Chaetoceros spp. 2 TOHICESLTHKEL, 5 i
RfiRESDE TLED 67-90%, 7 H Tl 61-92%, 3
BTl 64-96%% 5% 7= (Fig. 4, Table 2). 7145, Skele-
tonema spp. {2 S. costatum & S. menzelii HEZFEN D
3 (Table 3), T @i & A ELT (97 %) #5 S. costatum T
#Hotz (F—yWEARLTWEW), £ 7, Chaeloceros
spp. TldEIT C. debilis, C. dichaet, C. socialis 73 HH L
72. Thalassiosira spp. (B5REEREE) &, 5 Aicid
PO 3-14%, 7 Aicld 1-25%, 3 Alcid 1-19%% &4

May, 2006

B Skeletonema spp.
O £ sptacylindrus spp.
B Chastoceros spp.
W Thalassiosira spp.
O Others

Resting stage cells cm™

Ostm"
O 1x10-5% 10

O <ix10*

Fig. 4. Distribution of resting stage cells of the
centric diatoms, enumerated by the extinction
dilution method, showing relative abundance of the
dominant groups in surface sediments of Ago Bay in
May and July 2006, and in March 2007. Numerals
indicate the density of the resting stage cells (x 107
resting stage cells em * wet sediment).

¥tz (Table 2). Leptocylindrus spp. (T L. danicus)
OHEbEHICED ot s, SFRICED & >EK
Tb12% (200753 HD St.3) TH Y, ThlAT
0-3 BIEFITBEE LD - o,

FEHBROST

S EMIao MBI 13, 2006 F£5 ATRERB, T8,
TREDH < 0.1-38%10% cells L™! o#fIcSH - 72
(Fig.5). —J5, 2006 £ 7 HCREF L RKETENL 545,
MRS R Z < BEimL 2.0x10° cells L' BL Lol &
HE B ohi (Fig 6). 2007 £ 3 B ZZ OO Sts.
1, 285L06 03 HTHICHERENSG, SL20E
BTE10x10%cells L™ A 5 & &b -7z (Fig.
7). RAHTEERMO Sts. 3, 4 B5LU 5 TIREE LKL
14-8.0x10%cells L™ Tdh - 7. LlEO & 5z, HKEM
fa o HIHEEE D G K & L ERE L R o .
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Table 2.

Density of resting stage cells of dominant groups of centric diatoms (resting stage cells cm~* wet sediment) and their relative abundance in the total num
ber of resting stage cells (%) in surface sediments at 6 stations in Ago Bay in May and July 2006, and in March 2007.

Station St 1 St.2 St. 3 St.4 St. 5 St. 6
Date ... Relative i Relative - Relative ... Relative ... Relative ... Relative
Group ey abundance D°"S"Y abundance e abundance LRBENY abundance Wity abundance Detainy abundance

May, 2006
Skeletonema spp. 3,630 16 12,650 61 9,480 48 7,700 45 12,000 45 18,360 65
Chaetoceros spp. 15,367 69 5,969 29 7,668 39 3,861 22 10,630 40 5,454 19
Thalassiosira spp. 201T 12 690 3 1,660 8 2,420 14 2,380 9 1,998 T
Leptocylindrus spp. 220 1 0 0 0 0 0 0 0 0 486 2
Others 194 1 1,472 7 1,070 B 3,240 19 1,870 7 2,116 7
total 22,128 20,781 19,778 17,221 26,880 28414

July, 2006
Skeletonema spp. 18,870 32 28,600 65 8,690 19 26,840 60 25,200 48 1,320 21
Chaetoceros spp. 19,403 33 11,843 27 33,143 71 8,845 20 15,552 30 2,448 40
Thalassiosira spp. 14,930 25 585 1 2,090 3 5612 13 5,220 10 936 15
Leptocylindrus spp. 222 0 0 0 198 0 0 0 816 2 0 0
Others 5,162 9 2,704 6 2,310 5 3477 8 5,496 11 1,440 23
total 58,687 43,732 46,431 44,774 52,284 6,144

March, 2007
Skeletonema spp. 23,422 16 2,884 21 3,900 25 4,446 30 195,639 82 7,182 30
Chaetoceros spp. 119,423 80 5912 43 6,690 43 5,050 34 33,928 14 7,988 34
Thalassiosira spp. 4,018 3 2,132 16 2,910 19 1,949 13 2,843 1 1,172 5
Leptocylindrus spp. 1,107 1 391 3 1,850 12 0 0 0 0 252 1
Others 1,931 1 2,348 17 200 1 3,306 22 4,892 2 7,006 30
total 149,901 13,668 15,550 14,752 237,302 23,600

Note; the total percentage of relative abundance is not always 100% because relative abundance for each dominant group is rounded.
See Table 3 for species components of each dominant group. Chaetoceros spp. and Thalassiosira spp. include unidentified species,

(6002) & 18 H9SE MITEAJ4acL¥B
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Table 3. Compiled list of identified species of centric diatoms emerged from surface sediments of Ago Bay in May
and July 2006, and in March 2007. Filled and open circles denote species which were also observed and not observed
in vegetative population (cf. Table 4), respectively, on the corresponding month.

May, 2006 July, 2006 March, 2007

Biddulphia biddulphiana (J. E. Smith) Boyer
Chaetoceros affinis Lauder

C. brevis Schiitt

C. compressus Lauder

C. constrictus Gran

C. curvisetus Cleve

C. debilis Cleve

C. decipiens Cleve

C. diadema (Ehrenberg) Gran

C. didymus Ehrenberg

C. dichaetus Ehrenberg

C. laciniosus Schiitt

C. lauderi Ralfs

C. lorenzianus Grunow

C. seiracanthus Gran

C. socialis Lauder

C. tortissimus Gran

Ditylum brightwellii (West) Grunow
Leptocylindrus danicus Cleve

L. minimus Gran

Melosira nummuloides C. A. Agardh
Odontella awrita (Lyngbye) C. A. Agardh
Skeletonema costatum (Greville) Cleve

S. menzelii Guillard, Carpenter & Reimann
Thalassiosira rotula Meunier

eCO e00O® O0O0OOO0OOEO O O

OO e
000000 O 0000 0000 9000000

BExN KBRS bEETE LT, 5 TS
B16f, THTIZ14B34%E 3HATRITR42HET
& o7z (Tabled), <6, BlZEL CTRExL-EEL
TEbE AL 18B 52 &7 -7 (Tabled), #ohT,
& WS IR L 72 © 13 Skeletonema spp., Chaetoceros
spp., Thalassiosira spp., Leptocylindrus spp. ® 4 |& T
botz, 122L, ChoBTE DB ESHEOHEM
BUTFIRBR3EHICACLICE R -4 5 HICEBED
hTidbhdh LR ShiEh - Leptocylindrus spp.

(Fic L. danicus) W IcEE, hETREEBLT 5
BHEp -1, —Hh, T BT Leptocylindrus spp. (£
{2 L. minimus) ®E4, Skeletonema spp. (EiT S.
costatum), Chaetoceros spp. (F12 C. debilis), Thalas-
siosira spp. (BEER KT © 3 >0 AXE
HEELDEIEH 1D, ThEhOBELEIZK
EeMEMICAE—Th 1. SHICH S EEBLSSER
O EL LABMELD, BHEOBEBIcBWT
Skeletonema spp. (FIT S. menzelii) & Chaetoceros
spp. (FFiC C. socialis & C. debilis) @ 2 BhikZ < #
g LTz,

EiRLYHBRLIBEKERICHR LIEE QLS
5HicEREsroHBILEEZ CRETE: 18D b,
CoAokEhTEEMRE L THESEES DR
S5HETH -7 (Tabled). +4bHb, [KiEHoFREFE - HE
AlFELTED 5 B 28% 4%, KEPTHEEBEZEMK L T
fel &icta s, ERRICEBIFLI2EC A, THTIEB0%
(ER»SHHALAZ 10D S bkERT8HE), 3AHIC
3 95% (KiEH S HE L 22 O 5 BkERT 21 )
Efist, £, BHOEAEEL TERL D HE L0
AahifE (258 05 bkEdicHBLAFEIE 24
(96%) Th -7z, —H, ERLVHERINLEH (25
) 3, AR c/KkERLYREEEA-2EE (52 /)
DHE A8 E LB it B (f212 L, (KIREAMIS,
KEMBENLAOBEDICEIEhENRBIERELS 50
T, EHSEEZHT L EEETH S). 4B, Chae
toceros pseudocurvisetus & Paralia sulcata, Proboscia
alata ® 3 f I RBEMAAAFE P THRIRMMIDERRE LS L
TR X iz (Table 4) b0 D, [Kigh o FHER SN
-7z (Table 3 ).
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Fig. 5. Distribution of vegetative cells of the centric Fig. 6. As Fig. 5, but in July 2006.
diatoms showing relative abundance of the dominant
groups at three different depths in the water column
of Ago Bay in May 2006. Surface and bottom mean 0
m depth and 1 m above the bottom, respectively, at
all the stations and middle 5 m depth at Sts. 1-5 and
4m at St. 6. Numerals indicate the density of the
vegetative cells (X 10? cells L™1).

March, 2007

# =

AR LD, KREORERICEVWTFNHOHILEWT
b FIC R » (875 T RE 7L EEEEAE O (RAR AR A2 53 L T
WB T EMIAGMAEL -, (RIEMSMlRo®mERH C&
Lz b DD, 2{KIC 6.1 X 10%-2.4 X 10° resting
stage cells cm™® O icH b, THEEFHICHWTE
EHORIENMEySEETHHL TV A LAHSH
TV AR (4.6<10%-34x10°resting stage cells
cm %) PALF LB (0.7-6.9 X 10° resting  stage cells
cm ) (59130 1990) LEETH S, KEBICHITS
199448 HOFEK BRIt L 5 &, KED S (& Skele-
tonema costatum & Chaetoceros spp., Thalassiosira
spp. i SR HHE L 2 (RE 2001). KFFKOREHE S
CheRBETH - T En 5, EEOBRICETKIR
Il o & SR oM ERECh I » TELL TV Fig. 7. As Fig. 5, but in March 2007.
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Table 4. Compiled list of species of centric diatoms observed in vegetative population in Ago Bay in May and July
2006, and March 2007. Open circle denotes species which were observed in vegetative population on the
corresponding month.

May, 2006 July, 2006 March, 2007

Actinoptvehus senarius (Ehrenberg) Ehrenberg* O O
Bacteriastrum delicatulum Cleve*

B. furcatum Shadbolt®

B. hyalinum Lauder

Chaetoceros affinis Lauder®

. anastomosans Grunow™

. cf. atlanticus Cleve 2]
. brevis Schiitt*

. compressus Lauder®

. constrictus Gran®

. curvisetus Cleve™®

. danicus Cleve

. debilis Cleve*

. decipiens Cleve

. diadema (Ehrenberg) Gran*

. dichaetus Ehrenberg*®

. didymus Ehrenberg*

. laciniosus Schiitt®

lauderi Ralfs*

lorenzianus Grunow*

. messanense Castracane

. neogracile S. L. VanLandingham
C. pendulus Karsten O
C. pseudocurvisetus Mangin®

C. seiracanthus Gran™

C. socialis Lauder*® @
C. tortissimus Gran

Chaetoceros spp.

Corethron hystrix Hensen

Coscinodiscus spp.

Dactyliosolen fragilissimus (Bergon) Hasle
D. phuketensis (Sundstrom) Hasle
Ditylum brightwellii (West) Grunow™
Eucampia cornuta (Cleve) Grunow

E. zodiacus Ehrenberg

Guinardia delicatula (Cleve) Hasle O
G. flaccida (Castracane) H. Peragallo

G. striata (Stolterfoth) Hasle

Hemiaulus hauckii Grunow

H. membranaceus Cleve

Lauderia annulaia Cleve

Leptocylindrus danicus Cleve*

L. mediterraneus (H. Peragallo) Hasle

L. minimus Gran*

Melosira nummuloides C. A. Agardh

M. moniliformis (Miiller)C. A. Agardh

Odontella aurita (Lyngbye) C. A. Agardh*

Paralia sulcata (Ehrenberg) Cleve®

Proboscia alata (Brightwell) Sundstrém*

Rhizosolenia pungens Cleve-Euler

Rhizosolenia sp.

Skeletonema costatum (Greville) Cleve*®

S. menzelii Guillard, Carpenter & Reimann

Thalassiosira anguste-lineata (A. Schmidt) G. Fryxell & Hasle
Thalassiosira rotula Meunier®

Thalassiosira spp.

Triceratium sp.
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*known resting stage cell-forming species
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BWwletbhsd, BETCOEEEETHELTAS
&, Chaetoceros spp. Tl 1994 &EH T 2.3 10%-4.9x
10? resting stage cellscm ™ TdH - fo DXt L, KFFE
fTh i 2006 H-2007 FHFICiF 24 X 10%-1.1 X 10°
resting stage cells em™®, & 5T Thalassiosira spp. T
{2 2.0x10%-1.7 x 10° resting stage cells em™® T& -
fodicxt L, 5.8%x10%1.4 %10 resting stage cells cm ™
&, FEEREETH S, Lo Luass oh s 3xfigmic,
S. costatum TiF 2.0 X 10°-7.8 X 10° resting stage cells
cm ¥ 35 1.3x10%-2.0 < 10° resting stage cells cm™?
ANEEERELEIDLTYWA, (LEEH (1980) i £
A &, S. costatum (FFRERBEAIEEICH VK GRS
#HKIE) EEETsfEThsLahTVAE. COHTER
HElCREAE, WEBOKEAFIEOFEE AR 2001) LL
[, @RFICG D, REOREMBLENL, Thic
P> THRIRMIMIR G EM L 12 £ LR B L 6TES, L
ML, HEEA (2004) (X, C(EOEEET— 7% 1981-
2002 FEich U TRERICERIT L 2% %, DIN # POsP
DEERFEZCELTVWRVL I EEZRWEL, £,
—MACEFBELE SN T 2 HELPARRE & i LT
b, FEZEHEES (Hic DIN) Al uvililicd s
EERMELTVWA, Lid-T, EEBIcH3S
costatum (KIR KM O FEFE QBN E K EERED
i 5 dFHAT A LHTERLL,. CoMNORERIC>
WTHHSHhICE B &id, SBROEKS ZRETH 5.
BFEREEOKRIRMaICH /25 “v 2 1" ORIFI
FAKEAKREEEEE TS (Dale 1983). HEEHOMK
IRl DG, KEEAF - EEHICET 2R ICEE
%% IF4 (McQuoid & Hobson 1996) 435, Fif « Hi5%
DHOEGFIHT ZRENLCERTH L E I ML, #
LwZE@ah-TwiEw, TORF - @iEickiFdk
BORZEICOLWTESBRASHIC LTV UBENH LT
HHS, FtZl, KWRICEL-T, BEBOBECE
i B IR OKIRZELIEIC 9 A% 10°CH & 30°C D
FATEE%* 8 HRIEE L2 & T A, BRALHEN, ThE
NEeREGEMIcbl-TRF-EBEEFLLILEMS, Dis
{ & bRIBTERKRGKRHMAD R - @if+@8ET
BERICEH > TORLEHEESNE,
INFETOMRT, KIRAMaoRT - #5251
AE BB ERGB K THE I EMHShITENTNS
(Hollibaugh et al. 1981, Imai et al. 1996). Hollibaugh
et al. (1981) (&, H:#¥{D Chaetoceros [B®D 3 fEEHR
KERETL, £ oD KIEHMMEE 1.3 umol m 2!
UTofmETREELAVEEZRVWE L. —
i, EEOEFRGRC B 3 ERELMEE (£ 2000

ymol m™2 s\ IBEELEIh B FIAE B« 5iF
1996). AR THEH7HEEOHE FomRimicxtd
L RS LB L - TERE SN, BED
HBER01% TH - 72 (Table 1). ki T ® 2000 gmol
m2slEVSEERAVEE, TOAETHEE T <
JeoBRE I 2pumol m 287! £ 2O, (KIEHAMENG 248
ELicBWTHRE - HETLTHAS, 2L, KIEH
MO REBEEEVIZE, ORI - HiEHSEES
t, F AP ,ICHE - 857 52O T (Imai et al. 1996),
X DL XD KEZT BB D HBREF - BISICZE
FlEE 5. AW TRAKED 10 m BIEOHIFICE VT
HEIE OFEGHEEES 10% 2 A A8V 2 RS
k. KEREBEOFEHKERI MTH LT (K
1998), HEeks L TEALBS, EEOMEEE, KIE
HAfERIC & > TREF - WELPTVRIBTHALEL
ohd, Fh, EEZBRIERVKEDLD, £F0KER
B ARABRES ICEEIC: ThU (Figs. 2,3 2B),
& SICER EOYEHERIC L -» TRBEDORELLECD
PTWETHE. TOLD, BRBEIREZTEEZ LD
<, (MEEREE L D ERECRWISENER>NAS T
HAHH., LD LD L REBOIERILE T 5 KIELY
HIEABER Y —F - Palb—va »& LTHRICHE
REL T A EEEEAmS TRV,
ERERERICLVER, SHRLAEDS bIKEFTS
RN FEOEEE, b AT} 28%iIc & & F - 72,
7THIZB0 Bichlah, BACE-TIR DK LMD TS
WMl & 78 - f (Table 3). [Eigh & F63F » 1876 L /- #f
IR THERET 5 I RE DR L~ O T, R
BICBVTIKED o (RS HR I NES, £90Lb%
OEZzOEEREMRBED RSN EERSI
W, EHFETS BEIEHE, ORI OT EiCER
TH200b LAY, KiRHIMiaD S ERHL R & K EMN
o & h & o OEPMEE R T 21, FrckEhic
HET 2R EEORAELSHRETITS> T EMEELL
D, ENTHOAHETIT- L 3EOBEELELTHIL
XERLVHBELA-2EDS L 96% b oKD
GHBELACERBEETINETLTHS. LIAT, K
BTk, Kt SKIEMERETENT 2 C LB
NTWHEWHEN 4 EHZRESNTHE D (Table 3), Th b
offbccTRIERPOHBELALEICEZTATV A,
fhofTIcE VTS, EREZEEL K, AKIRIBEMIED
Emsmoh T WESSHIEES 3 C LHFERSh
TW5 (Lewis et al. 1999). +4b b, K~
Z { ORIEHHERAREESFEL TV 3@ TH
D, AEICBIHYTELE S V- BTH S AlhEH
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BEHD, tZl, KiEhroERBEICHEBLTECTE
FlLTuiEamizzERE EbicBRLTLEY, £
NOPIEERMEE THREL LM (2-6 HED) Z4REL
foRES, WML AL SETSE L. Ll L
9 ThH-Th, YFBEIEREZEEL CHIEALTEL

CEICEBEVEWC ERS, Y—FeRBEab—va v
BT 2EE LTREBLTOEVWTHAS, 2%y, E
BhSHELICED S L 96% & ofEdArEthic HE 4
HEVSFHEE, A0 [EEZOEKRICE G SRR
MERER Y — F e # 2 L—va v& L TR
BBLTLWE] EWwWIiEEx@dd ¥HET540THS. 1
B, KEMIEHEDCERIRBRRERESEELLLD
D, ER,HSEEZESNLEWESS - /2 (Tables 3, 4).
COEE, HEBOERDICEVCEE TRIEMEER
FELTWAEOLEEZOND, FE, StLEICEBITIER
DEEWREICE D P sulcata OGLEHNERIhTWS
Challl RFE&R). 5%, KRIRIENEEECET 2 o0l
ERHEZITOCLET, Y—FeRBEPalb—va D4
FEEHR OO 239 TH 5.

[Efgm o HE L -f@dkEdic s HE T 28 &850
—hT, RETOEBESERLKERIBELELORE
THRESNCELSEHLIAKNT LbabEb -1l &
LEETH B (Figs. 4-7). — iz, EEOREREIZKE,
85, LV YENER, KEEE V- o LENE
A, =L THE B0 - EMERIIC L - THEIE
ShTWh, o0, (KIRMBHERRAREE - Ei5d 52 &
ik D IkFErh s S N b S BOREMIZ,SEL b
bEETEE NI, REMRE SO EEEE
L-oTHREZNZTHAH. BREBTIE, KE-&£EH
1K, T4y (Figs. 2, 3) 15 5 UNCHEEREE (Table 1) 5%
R K& L ELd 2. @i, FESEEOLTHLE
Lu (BhH34e 2008). & 5, FECL -» TIEEEEE
DEFETF L LR AEEIEESND, 0
LDz, HEEANO S TEENOREEM E
FcE S LL{ARE—L WA EThY, FNEhOER
(UE) TRPEOZENTIOBREIZT 4 v b LFEN
KELGEFEHEER T A SBT3 ETTHE. L
o= T, KEFOBESER EAEhozh &AM
LEGbBLAsELW-sTERRRERLC ETHEHEL
EFAoNs, HTE, HEZTHIEE» SFHF-EEL
T AHEHOMIELCEE#MS A 2700, i cBRs
f1/z “PET ¥ + »+¥— (plankton emergence trap/
chamber)” (Ishikawa et al. 2007) = H W\ THEEHTH
NTW5E, Chick o RERIIMIEORIF - HEE L HE
filao HRFE & OBWBEEATEEH LA b b0

LMFan s,

WEEOB RO H S S RESEcH L TV T
WBzw, BN S DEKDTRANEHNORERIEE
MR IC M BB A 52 A0 LEEsh S, EIE,
DAFFEWEMOIEIE & 13 % Chaeloceros messanensis %
C. pendulus, Guinardia flaccida PARWIE CHE XN T
W5 (Tabled) T &ld, Bl SEETEAIVICLTE,
B OREBEZ T inERKGEEBNIZA - TE 723k
ENRBLDTHAE., THOLEETHE, TOXHHEHM
HAEAZ (AL TL 2icbic, HEFEHEQCEZHEEN
= BDTHS (Table 4). Thic bbb o FHERE
DFIEEL (48%) M EWRE (RIEMMEERE) k-
THEHLNTWAEEWS T &, AEoHEERECS
FAEEREoREFD LD ERCEFESATVS
‘Y- R e EBEa2lb—va Y KkoTHKAGNTVS
CEBERLTOWAEEEAL LS.

E i [z

BIEREBEATOCH D, BABEEER-TWE
W EERFRFFOKEERTT ORNEEHR I LHE
HERFR A 7 v 7O 2 ICEE#oBEER L4, R
HE TR EERERERAEY EIREN TR i e 2
BN ESBFOEEFERL & ISR R R
BogiH@g—mRicgkacihruelEssLe
12, AEEUGEIT s b BMEO A4 Ic3BENLD
A v METHEESZ LA MLTHEEZERLE T

kB, APFREGER AR YA ERDS GREE
= 18580180) OEBhic L DiThhi:.

51 A X mt
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