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WAL : ARIRAL T2 i R AR s B MR G54, R AE AR AR IE T At A A, WIAE DR A B B AR SRR AL .
HE T IRE A BRI 1 ASHTC SRR ——IR 1 /1 B #E(C. pseudobrevis Pavillard), 10 A MURF TR FRHE, LRSI
ARG E, BN, AR A A B R4 . S BRI AE R GURE M B AR R R
W, B A B R HOE SR B DM MZERE IR, H AT e e
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Morphological and Phylogenetic Studies on Chaetoceros brevis Schitt and
Its Allied Taxa

CHEN Zuo-yi, LI Yang"

(Guangzhou Key Laboratory of Subtropical Biodiversity and Biomonitoring, College of Life Science, South China Normal University, Guangzhou 510631,

China)

Abstract: Because of the variation of some key morphological characteristics and the subjective influences from
researchers, the mis-identification has occurred commonly to Chaetoceros brevis. Meanwhile, there are still some
debate on the species sharing very similar morphology with C. brevis, for example whether they could be ranked
as a separated species or just a variety as C. brevis var. pseudobrevis. To solve the above questions, several
monoclonal stains were established, their morphology and systematic were studied based on the combination of
continuously morphological observation in the life cycle and molecular data from some target genes. One new
morphological characteristic was found in C. brevis, i.e., the cap-like structure on the top of spins on the surface of
resting spore, which has never been reported in other Chaetoceros species, and could be a unique feature to
identify C. brevis. A newly recorded diatom species for China was observed, C. pseudobrevis. Combine the
morphology and molecular data, it was shown that C. pseudobrevis should be a separate taxa, not a variety of C.
brevis. In the phylogenetic trees, the taxa in section Laciniosa clustered in the same clade, which shown the
monophygeny and matching with the morphological grouping. But so far it is difficult to confirm the common-
sharing features for this section.
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4 76 7% J& (Chaetoceros Ehrenberg) 2 ¥ f 2 #
PEECRNFE IR R . —, | iz T4k
B K A, B £ T S R 2 A ) T
FEFEE, mEEE G AZEEERE, BRTS
il 529 DMorEfr, (EAUE 224 Rl e, &=
2RO R AR AP, JET, MR
T RFE R Z R N RS FERHE, B
B S AE 0 NI AT G IR, a5
E SN IR, fE—E R EIRG T AR
DR R G LN TR . PR T — S TS AH
BUPFPRIN S, o EMRARAT . FhVRENTE
B, JE A9 T (C. brevis Schiit) 1F A% Horb i st AL
xz—.

S0 1 B T MRS T B ), R A B
JEPBAIFRS, Bk s AR, AR A
2% KR A s B, B R A s
A ERNESTIER : FPRREEET B, &WILE
AR AEKEYE, PMESEBAREARIHES; A A E
B AT BABEHS N R LSRR
T HA PR GE 44124781022 5 e Ny, S A R
(1) B2 LR AF A7 AE — 8 AR A, A OCHRIE AN R A
[F. B, MAEBEEMTRAE, A2 Brunel 11
R0 i 2 Brunel TR, Hok, A3
RN A R RY, AR R, 6 Tix e
AFUAFAE ISP 2 PFAY, B R IE AR Gy o122,

NFRE FIREE ], AR SCET AL B PR R
MR, AEATE L ASRHE RS EE, DL
T HAREEEF 0 0 F A EAR, X
BT AT 7RIS, A8 7 REM 14
s —DE 9 T 3(C. pseudobrevis Pavillard),
SR S R TF 44T, i fa R A A T S
AR R R B AT TR, XEE TRE
FAEEBRYIFZ R, B T A BENES
FHIE, RIEEALFRFE AR, e EE 7 A
FFARMCHIFANE R, TTERNESS T RAES A
IR NSRRI ARE B .

1 MR

1.1 FERIRE

FIHE A (FLA2 10 pm)BEATKCTHER, DL
SRR TFIEEARE T [B] 5256 == 1047 H AR
FERRI R dlitk. DLAT S FNERS 1) SRR SRR

Vi APk ide 45 1 £ & 75 (Chaetoceros  brevis) & H:AH 10
PRSI F ARG, R HAR RS R R

1.2 BT RN

I B EELE Y6 B BB (Mshot MI-12)
THREH bR, A AR L BRI 48 fL
AR SRR R ), A AR I BRI B E 4 Kk
(100 NNEAE) , BAEBIEA L KRN 100 mL =
AR TR . RO TR IR E N, Bkt
(2242)C. 12 1 12 ¥ JGIBR A2y 50~
80 umol m ’s o AW T 6 A H ARHEbRIK
LR TR R (R 1).

1 SRR RS R

Table 1 List and information of monoclonal strains

i o3 P
Strain Location Isolation date
MC1115 £ M5 Taiwan Strait, -
118.763F 24.44N 2016-04-19
MC1118 BBk Taiwan Strait, o
118.763E 24.44N 2016-04-19
MC1144 P16 Northern South China Sea, o
117.05F 19.83N 2016-05-18
MC1154 B EE Northern South China Sea, o
111.90F 19.75N 2016-06-10
MC1186 A VAL Taiwan Strait, .
120. 26 E 25.42°N 2016-07-24
£ AT I A .
MC1187 & V5 U Taiwan Strait, y016.07-24

120. 26E 25.42°N

1.3 RIRFAFHFEF

WH 1 mL AbF BRI, R R
L AR IR 100 mL =A%, LS H
PREEFR AR AL 1 o BEFR %A1 42 (2242)°C. 12h 2 12h
JAEER . LR 2] 50~80 umol m %Y, IR}
[z 4 UL B BN ERSES 3 IR L, IfE
I EA ToRAR A 777 2

1.4 FAFERMEZ

62 B4R (Light microscopy, LM)MEE: BN
KR, BT 6% B (Olympus BX53)
HEAT ISy T (Differential interference contrast, DIC)
ML, I Olympus DP27 B AHKLIAIE . Yok
TAERARA, R, GILES. ABESIGE
F RIS RHE

F3## Hi48(Scanning electron microscopy, SEM)
Mg HURBCE KB 200 uL, N SEAFR R
Bl (>95%), #+E 10 min, LLEBAENI, AR5
KB EK 2 oK B s R, F 20 mL 88
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W B R AY S5 IIRE f, FHFLAE 5 um 1 Milipore i
JERESL, AREECHL, BN TS, RS R
T4 & L, Bi4 8 T4 B (Zeiss Utrassb) AL
SAO . ARBRE MM BN, ELERY
B BRG] RIRATF S5 SRR .

Y HI4% (Transmission electron microscopy, TEM)
WS FERIIACEE VAR B AT BRI 10 uL
B4k S5 RE S, TRINE T R ) A LA I |,
SRS T )5 B T8 5 B85 (Philips tecnail0) N AL &A1
W ESRBDIEESEIHALEl. B ERHIE .

1.5 #FTF LSU nrDNA #2 F5IR 2T RAR T

FH BSOS SE B4, #E4T 4 DNA (3R e,
FIFIER 54 DIR-FUIAI &[54 D3B-RPY 1%
BEAR K FE i iDL R (LSU nrDNA) ) D1~D3 [X JF
H1l o PCR P2k iR YA KR 24 =] (BG 1) kAT 44k
HI R o

FIFH NCBI 1] BLAST Zhig, alfREEM
AR, BEARRMERFIIE R, R R H iR
BEMAH RS 0 7 51 (VWL I8l —) . 32 FH BioEdit #
BEAT B K X ANSERERY, A7 723 ANIE T i & 10
RGP, FT MrModeltest 2.3 154, 164815
WA ZHON GTR+1+G, ([AC=1.0114], [AG=
2.6107], [AT=1.2706], [CG]=0.4890, [CT]=4.4807,
[GT]=1.0000, gamma shape=0.7769, nucleotide
frequencies: A=0.2511, C=0.1927, G= 0.2814, T=
0.2748), RJ545 M RAXML-HPC2®FI MrBayes
3.2 i K ABSRA (Maximum likelihood, ML) 1L
IH-HHEFE % (Bayesian inference, BI). H:i ML 23#7 1)
H o {E(Bootstrap test)iX/E Ny 1000, 16 IRE 5
(Hemiaulus hauckii Grunow) (EF423428) 7MEHE.

2 SN KT

2.1 BTSRERFIRA

DU £ B B A TS AR KR, LT
T 6N HFREERR I BT B IR AR AR LM R EM
X} 6 N HAREERIEAT T IR WSS ARAE A RFALE |
MEES. WIR, RIRAFERE, 7T 6 4
H bRk Xl 0 LR PR R EE

HKFE—: Bk & MC1115. MC1118. MC1186
A MC1187. st E, HILEAAER, Rk
BE. MEAYINF, HAHEMMAEENT. Fin

MBSV, WHEETAEMM. AEH%, Arf
B, AR, 55 A nT LB A A HE
Flo MRARALT 2 b BR N, SEmAAHKE A1
FPREER . BT FIRTEASHRRIE, B — itk
Y TR A E#(C. brevis).

FKRE—. WA MC1144 A1 MC1154. 4
HH, WLREMEREEER, hRIGEAHE.
ABHPIARN, JC A B35 A B R U R,
WA ER. MEAHE, B R AR A
o RMARIRIT . SEBEINEERYIE e A
141 B (C. pseudobrevis).

FRE—FRBE SRR, FZE X
T MBS A AR TRIRA

2.2 FT LSU nrDNA ¥4 R 5T RAF T

PLEE K 2 & ¥ (Hemiaulus hauckii  Grunow)
(EF423428) 4h KM%, aliE T LSU nrDNA (1]
ML 1 Bl 2K EN. B A HURH 4,
SRR A (B 1)

DT RGFFREE(E 1), 48 HRATEEIE
R4 ANEHE. Hop, S (Clade NS RE
THEEMELBIFIE, B—. = [YKH(Clade
[, 0. V)YE&HRETLEOMETREISE, X
(ki 4 R R R A BT R 2 HRYR, e
MAELERLZRIE. 6 4 HAREEgM T 55 0258
(Clade V), Wigfmiiikss, HAGREME
{E14(BPP=1, ML=98), [FII 5 1 #kaEs: T E(C.
laciniosus Schiit)(KF379751) K 7E—itg, 1 HA =K
B (BPP=1, ML=88).

2.3 GETESRES 2T R KIYIF A

SRR T R E AR, WUE
H, FETRSRFIERI D A, TR R T &
GUEEIISCRE, AR SN [ 6 S s BE R IR IR &
AT AN & T RIS R0, 203 4 5E v R A A
BB HMEA A TR ).

2.4 TERFHIR

%6 78 /1B Chaetoceros brevis (& 2: A~M Fl1 &
3:A~H)

Schit, Reports of the German Botanical Society
13: 38, fig. 4 a & b, 1895,

S B B, TR 3~8 A2 R I B R A A (B
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EF423429
1/98 | EF423430 C. contortus |
GU911462
EF423434
EF423436

C. lorenzianus

JQ995413 C. decipiens
EF423435 C. lorenzianus

EF423437 (. cf. lorenzianus

1/100[ 1X524872 C. sp.

JX524873 C. lorenzianus

KM401851
C. dayaensis
KM401852

DU911464 C. diadema
KC840041 (. rotosporus

1/100] EF423440

C. affinis
GU911461 h

1/99 EF423467

EF423468

C. socialis
0.93/6 0.98/%[ EF423469 (. neogracil
1/100 KP175041 (. salsugienus

1/100 J1X297337
C. temuissimus
JX297338

EF423473

C. costatum

GU911463
KP175042 (. hotsaticus

i /100 EF423476
EF423477

C. curvisetus

EF423478
EF423479

C. pseudocurvisetus

1/9810.
/9

[ EF423481

177 1/100
| EFa23482

KF379751 (. laciniosus

MCI1115

MC1118
C. brevis
MC1186

MC1187
MC1144

C. pseudobrevis
MC1154

1/100] EF423445 )
C. protuberans
EF423446

1/100 EF423447
C. danicus
EF423448

1/98
EF423454
C. atlanticus
EF423455
EF423458
C. dichaeta
EF423459
EF423449

C. peruvianus
EF423450

——— EF423428 Hemiaulax hauckii

[ 1 JEF LSU nrDNA 53 F 5 Y 2R Go b (LA FR2RA5 e Ty SN HE)

Fig. 1 Molecular phylogenetic tree based on sequences of LSU rDNA with Hemiaulus hauckii Grunow as outgroup

i

C. debilis
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2: A, C), W g sEis (Kl 2: B). 40096 PR W
BHIE, FemHK T 5 v hhm B (B 2: A~C).
NS L AR, CREERRER(E 2: A~
C)o S R KM, FJ X EE (K 2: F H).
FEIIE H RAH —IR 8L, IS FEA AR TR R
HEFNIRE, sz lafa #Am rFLEU(E 2: G K). 5%
K oA B R R, HAEME(E 2:D~F). %
BY R 1/3 (K 2: C), B 5HRM ML
BHHR/NAOMZ(E 2: A, C). BN T2 HA — MO
ISR, BT mELR, AT (E 2: F
G), HEHFRMMEELI(E 2: K). & LS
FETAHE, A ARUBERHEB IS, DL LR
ATHIFLEL(E 20 L) AHARANL 2 18] ) T FL 246 4E
JE(El 2: A, C, D), H#BHE 4% (& 2: D).

fAEKHE, 2 Brunel 118, [EMiAZEH
Jei s JRKT A 5 1) S — B 5 5 S5 A AR A TR BE
HhE X (Kl 2: D, E), MEEMKEA—(E 2:E). 5
ARV B 2: A~C), HLBETMERM. ¥
oy A IR AR HES (B 2: B). MABME, A
I EL, A BORIRR S (B 2: H), B — AT iRk
B /ING e AT IR EHER LA, LSRN, K&
4 0.0345~0.0452 pm, “F14J°4(0.0389+0.0035) pm,
RN 11~16 pm T P44 9(13.431.65) pm (K] 2:
1, J). 28, A FATHEAIMRSL, I Ecs
— L NFL(E 2: M) B IR 5T H KAl A 21,05~
22.5 pm, “F3415(21.7240.49) pm, B 4hE N 7.37~
15 pm, “F¥%)4(9.51+1.84) pm, % FLE N 3.75~
7.37 pm, “F#J4(5.78 40.95) pm (n=20).

PRAR A 707 T BN B — v, WIAEFETH 2010 e
ARG, T IRAESE IR RS, S2 A R A —
AR EE # (B 3: A~D). WIEFELSGA — P8 AT HE
FURRLR, Ferm N TR mia g e, N
Kt AR EE I (B 3: C~F). IAERMEELS
A — R SL(E 3: H), R4S T (K 3: G).
DA ST AR NG, /NI b 23 A A IR B
PolRgst, Rumk WIERE (& 3: C, D).

orA: MREREH GESIER@. 7 H). KRN
FRBEKFRR, il TRET . HEMHEESLE
R, TR AG T g, Ak PR R,
S 1 8 P T 2E AT, e e st
Y, AR A B v T SR s et

U I B ¥ Chaetoceros pseudobrevis (& 4:

A=~J)

Pavillard, Bulletin of the Society Botanical
France, 58: 1, fig. 1D, 1911,

IAREEEL, WAL 3~6 I RIEEIREE A (A
4: A, C), A HRAMMAIEIIHH(E 4: B). HHfLTE
WM BT, KB ER, A RT %
HimE (K 4: C), B2 (Kl 4 A~B). &M
HMOEEE 4 A~C). FEmM S KA R I (K
4: E~F)o FEli T A — a0, HGUE Bl AN
BURRFRZ I 80, Th 8L T84 HioA i FLaC (& 4
G~H). wEL HHRMEN 1/4 (K 4: A~C), E
5 SRR AR AL ) M 4 B 5 (] 40 C). s il
B MmOMBEER, BERRIIRE 4 E~F),
R RE NI ERR(E 4: D). RE LGS
FHE, A AN BRSNS, Ih8rz B JefL
S 4: H) . AHARA A 2 1) (1) L2 AE2E TR (B 4: C)
oM EIR (K 4: D), RS G S .

MAEKERE, W77 mAE, 2 Brunel 1124 (&
4:C,E), ARIMAZEMIE, M5 M BN
HhAMZ X (B 4: D), T BHEES (K] 4: D). #Ei &
2 U B(K 4: A~C), Lkt EfMME, AEBHIIA
T (K 4: C)o f1 B L B 52 1) B 15 AR TR HEZ (B 40 A~
C), MEME, BA—ATIENEHF/INA K& 21718 iE
HEF BIFLEL FLECE DT (E 4: J), K2 0.0325~
0.0375 pm, “F-#J°4(0.0353+0.0020) pm, N 11~
13 pm™,  FHN(12.0640.68) pm L. A 2%, FR
W AT AT HES IS, e Ial o — 28 /AL (]
4: 1), EFRMMEHIFER AL N 17.89~29.47 pm, P
¥)°(24.265.67) pm, G155 12.63~26.32 pm,
F1)78(18.2443.19) pm, & fLE N 3.16~ 15.79 pm,
“F#4°8(9.17 43.15 pm) (n=20).

K ILARHRTE T

oyAt: K E I ACERIEIE . AFRIL 3 Af T
HEM, B R, PR, P i,

3 ALt ig

3.1 HHAEENESFEMR

DU P AT A B S A BErh e
& Brunel 1l ;BN 2 HBEAEEES; FEime
[ JE TS B 200K RHRFE 7 H R &5 M . (H2E—
SRR AEAF LR AR AL RN 8 1, WG 78 ) B R I B
MEEBAN 2 TR, Hr 20Tt mEK
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[ 2 JEfifE#E(LM: A~C; SEM: D~F H, I; TEM: G, J~M). A: 4IfflsE SE X WL 8 V 7% 1 & (MC1115); B: SAZHi S M(MC1115); C: HFLIE
RO IR(MCL118); D: B2 K B FL(MCLL15); E: & A BIHIF(MCL186); F~G: HEimatif, B2 (Hik)(MCL115); H: HEHhaei, /miRik
MERTK) (MC1115); 1~J: fMELEHI(MCL115); K: & FP7eim, s RA 8 (#ik)(MCL187); L 5545(MC1118); M: ¥47(MC1115), #rRl: A, B=
20 pm; C,H=10 pm; D=4 pm; G=5 pm; L=2.5 pm; E~F, K=2 pm; I~J, M=1 pm

Fig. 2 Chaetoceros brevis under LM (A-C), SEM (D-F, H, I) and TEM (G, J-M). A: Chain in broad girdle view and broad V-shaped terminal setae (MC1115);
B: Solitary living cell (MC1115); C: Aperture and chloroplast (MC1118); D: Intercalary valves and aperture (MC1115); E: The setae base of intercalary valves
(MC1186); F—G: Terminal valves with rimoportulae (arrow) (MC1115); H: Intercalary valve with wavy setae (arrows) (MC1115); 1-J: Structure of setae
(MC1115); K: Intercalary valve with eccentric annulus (arrow) (MC1187); L: Mantle (MC1118); M: Girdle bands (MC1115). Bars: A, B=20 pm; C, H=10 pm;

D=4 pm; G=5pm; L=2.5 pm; E-F, K=2 pm; I-J, M=1 pm

AR S A R, R A A NLOE 2: G K, )5 PRI T A FE T s
BESEHANERIRAIEA 2 4 S BT Er NIRRT el gy, /R Sm EA IR S5 (F]
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{

iz oo

f/i‘{:’.{ :\;‘

JUN) P s TR | e

3 JEAMATEH(LM: A~B; SEM: C~H), A: BARIIRIRAL (0 T-REAHIEE P (MC1115); B~D: B A KA F-(MC1115); E: fRERSET-5E il
(MC1118); F: A EIBIRGEHIAY/NEI(MC1115); G: PRBRALTH)24: 75 (MCL118); H: ARBRATF U5 FLEcEE M (5535 )(MC1118). 47 A, B=10 pm; C~
E,G~H=2 pm; F=1pm

Fig. 3 Chaetoceros brevis under LM (A—B) and SEM (C—H). A: Two mature spores in mother cells (MC1115); B—D: Released resting spores (MC1115); E:
Resting spore in valve views (MC1118); F: Caps on the distal tips (MC1115); G: Primary valve of resting spore (MC1118); H: A ring of puncta on the margin of

secondary valve mantle (arrowhead) (MC1118). Bars: A, B=10 pm; C—E, G-H=2 pm; F=1 pm

3:C~F), UEFCHKA AN, AR LA D)o [, SBAh 78 A0S MR AES, AR I
PR R EHOIR Z5 4, Rt AR IUIEARGE M (B 3: C~  #falE, mIE AT M B IR AR EVERE .
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P 4 AL EHE(LM: A~C; SEM: D~F, J; TEM: G~ 1) A: ANBEFER LA 58 U i B (MC1154); B: HANMITEFFMINL(MC1154); C: 52E 535
A 2 AL 4 1 45 (57 89 ) e 7 FLTB AR (MC1144); D: 6 52 17 1 %7 FL(MC1154); E: $f P52 11 & ff B (MC1144); F~G: #ESGFTH, 7~ IBIE 28 (/7 3k)
(MC1144); H: 52£(MC1154); I: ¥147(MC1154); J: fEL5#(MCL154), FR/R: A, C=20 pm; B, E=10 pm; D, F=4 pm; H~1=2 pm; G, J=1 pm

Fig. 4 Chaetoceros pseudobrevis under LM (A—C), SEM (D-F, J) and TEM (G—1). A: Broad girdle views and U-shaped terminal setae (MC1154); B: Solitary
living cell (MC1154); C: Detail of chains, showing constrictions (arrows) between the mantle and the girdle bands, and peanut-like aperture (MC1144); D: Intercalary
valves and lip-shaped aperture (MC1154); E: Intercalary valve and sibling setae (MC1144); F—G: Terminal valves with rimoportulae (arrowhead) (MC1144); H:

Mantle (MC1154); I: Girdle bands (MC1154); J: Structure of setae (MC1154). Bars: A, C=20 pm; B, E=10 pm; D, F=4 pm; H-1=2 pm; G, J=1 pm

3.2 WEAATRII KAWL AW R, AT U BME. #hmaEH
fE A BV Pavillard F 1911 SFH UGIE,  AEY, o A E LR s, Ei e
S BEN R XL FE il T R EBCT E, IR A B AU R A B 18 R SRR AR
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UK, K H0URE 7y B 958 51 Dy e i A BB 11
[7 o S 4 11250

AW 0 LT PO A B R R 8 SR IR R
(KT =, MC1144 F1 MC1154), I 5% fluff Bk
BE—)ET TR AT B, B B RO AL
TEASHFAE: BELIREIREER; 4 /& 2 Brunel 117,
R AA — MR OB AT EAR 11718
TEHEF /N Je 2 AT W8 e HE B LA, FLEC R I
. [RIR S X B ER AR B . (1) $UsEif s
BENEILEE B, mERmEENE
LM RIEAT; (2) PUEAMAEENSEIRATE U
B, MR B R ARV AL (3) Bl
T f B B, M ATEEEHENAE
S0 (4) T A BN A BHSIAS I, AT
MBENATHIIFR; 6) BEAMABRENATE
YHELEL, PAERRARS AR R HES B, i R A
MEME, HNE, AN RERIRE . BomE
R B B A ) HES ) (6) U0EE 0 A B 98 5% 1T G HCA
ILEL, R E, R RRER, mERmE
BT R B ALE, PRIGREE: (7)
fEELARIRA T, MERmEEaRRET. X
BEIY A 2 IR R T RGNS, MR
B S, AR R R —2F . Hk, A
WP ARVNT RIS IEE &0 5 8, b
BRI B X A TR, %2 1AM
Yokb, ARG BN LA

3.3 HAIABEACMIER HETESEH A

7R 11 B B TR A5 AR BL R 55 38 A AR DU R 2 —
B, #MEMEamEE. LT HEMAE
AP 760 11 B B 1Y) PR U BT PRAR HE 7RI
AR, EAMERSESMTHE LA AP
ATESHFIE: TALAEADIR, AR AT B H O £y
JiFREMR L ABEA LATIRREHES /R L 2 AT iR e
HEFIR LSO, B A B A 2
(1) ArERE 1AERE, mEEHEES 2 M
=k (2) WTEmMTRKEA, 2%V IBEMN, &
ALK, Rim s SCEAH; () A& dmoe i
WSS m-C s T 5 i 5 10 ) B R AT 5 10
2N, (4) 1A B SRR AL 9 5 T A K A
— RN, HAD A Tt b /N R S A WE IR 5
1), XA SO AL A B B SRR A BB A
78 MG BB BRI 7 P e i Bk, H

WAL TR % B 1 e o m] g b B 5 A )
R 1 3 21 Ok 2 A I R 40U O A B R A 2% A
BN, FEA B ST EE f B ¥ (C. distans Cleve)
N f8 ) £ 7% (C. seiracanthus Gran)t B ML
Ab: AARSEAR TR HERMHEE; A%
R—Ay WA . BT X R : (1) %6
s EEEAE L EA LATEBIEHS /N K 2 AT 1R e
HFHIFLEL, T FE A B A A B B Ly
A 4~6 HAZ G A HAI LSO NG (2) @ik
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