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WE: W R LA R R T IR EE, G555 T oM, R B B (bR A 77 1) 1) G ik i s 35
(Grateloupia constricata Li et Ding)i#H (T T BEFH S E . SR KH: ()EAEE S, BARMNE, 2AEGEEAE,
JH R TE, BCE B, E10—30 em, EER T 1—3REPPIR A, ANEOAE L A B AR, A R )R
Je HEEBH A, B2 I T—10/Z 40 B4 A%, JF80—120 pm, £ifH H AN HI U HE S 1 6 22 20 A%, WEFC 1 1 SR BB AR B
Al DA = G R A B 4 A BB A A 43 0 B 64 RN S AN A M A4 i, S MR ) Grateloupia(6¢cpb—S5auxb) Y ; [0 431
FRET TN FREFEY S WINERIAEE(G. asiatica Kawaguchi et Wang)— 3. (2)Za & IR A 78 T 1)
R B AN AR, AR B2 S WR e 3 — 5. 3)IE FrocLEE N P HI A 2 R G &
7, 8AN G B MR WA PEAE AR 2 (B ToWs L 22 S, 5 T B R ORI F U Y ISR s 88 25 O BB 72 e, T2 RS ) AL S, 3
] 1 A (1) SV 9 5 s V3 B 5 22 5743531192 bp(0.17%) FI3 bp(0.25%), 31 )@ F-hh Py 2 55 B CO T 2R 5 5l i
M) R G 7R, 84 HE G VAT AR 2 [R) O B RS 22 e, 5 7 3 b [ 10 SZ R A Y88 T B 72 7, T RO ST 1 A
SC MBI TEAS . Gk S FE R S A, 1 5E S Aok s R 5 N MR A 35 Oy () — b, AR DI S V2 0, o i e s 95
AR 9 T PSR A 58 1) [  5 44 o
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hE 5251 Q949.29 CEAFRIRAD: A

B DNAZT 5 751 73 B e 28 70 Kb i iz
NLFH, BRI RN T T4 oe, 7050
Pr 5 RIESEMEMSE G A IE T BB AR
A% GRS ik Hls 5 B0R 70 B4R . 20004
Wang 25! i i o A4S UG, filicina var. lomen-
taria Howe. BRUAJETT KA G. filicina var. por-
racea f. lomentaria (Howe) Okamura & 4 ¥ Sino-
tibimorpha porracea (Martens ex Kiitzing) Li et
Dingi#t 1T T &M E R rbe LEER 751 5 #T, 45 R
B L3P BE SR I AR IRIREE G, filicinalf) 2 B AN &
HRh, TR AR JE Grateloupia ™ 11— /N ST F,
R BE R MR WA 5 Grateloupia catenata Yendo, [K K
R g 9 v S AR Y MG R YT AR Y R T AR
HERIEIATE R R4 % 44 . KawaguchiZ il i 6 45
PRGN R 21 23 A, R E L R s 8 5

Uis B HA: 2019-12-18; 1837 HHA: 2020-04-18

X EHS: 1000-3207(2021)03-0670-10

77 H B OKF R R IR WA [ G. filicina (Lamou-
roux) C. Agardh] 775 — B F2FE 17 51 2 57, BRI A
N7 T R A 35 AT A Dy — AN BT S AR AE,
ks Hodiy 44 9 PN ERIABE(G.asiatica Kawaguchi
et Wang). 20164F, 2575 % il 5 . 5 W A rbel
FER 75508, WA a IRIRIA B G. fastigiata Li et
Ding 5 WHNIRIAFEG. asiatica )y [Fl—F, ¥4 77 R iR
WAFEG. fastigiatalE NN INERIABEG. asiaticalP][F]4)
4. 20174, X135 95 G IR A M8 S rbe L 3
R 7 B AH 25 G W 7 v, X X B R IA ¥ G. didymecla-
dia Li et Ding#E4T 7317, A XS B 8 5 W AR
WER WA Y5 (5] — ol 4R 0o AR G WA T A Dy STV AR PR R e
BRI 44 . FHIERT O, FE R SR L,
3T M N IX o ANERTEAS AL, B i RO VA )35
PR it BRI Wik A . b, BN I TR A

HEEWBE: BxRERRH4(31270251. 31570209F130870161)%% Bl [Supported by the National Natural Science Foundation of China

(31270251, 31570209 and 30870161)]
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NrbeLEEFRFICO T HH .

AHEFL R i FE R A PR IC B T (R R D
(AHEERE EHFE =M, BETHBMWE
A GEAEERRAE G ST R, 1R ) S ERRE N
PR A, R, ERATY . BRIEDEEOT RIY, &
5—10 cm, % 1—1.5 mmo 1—2[FPLR 3B, — sy
B3I GR 48 B A, /N B AE L T AR EUWAE, 2
MR HETE . & T 24 JEUR WA (G, constricata
Li et Ding) IR FEAL PR T (R B SEE ) i s
AR TSR, T8 T e M4 AR JE 28 B 1 45
M RE Ko ST R s e s E, itk
AT FENS L FEUR WA VE G, constricatal TS 2514
¥ F A& & FIDNAZ 1 A AT E AR A 72, A
M7 ) 7 240 FE R WA 82 G constricatalE T P& 15 AR
N, WA R 4R FEUR WA E G constricatafEMRYA T R
(Grateloupia C. Agardh)H 1) 73 - HAT . AT 50K
R [ R B S 1) A BT . WA 2R K (R
EigEE) MREBRIRALEE S k.

1 MR5ERE

1.1 #MRIRESLIE

FRAS ) SR £ G R iR dn BERE AR T20174E6 H
SH, HF AT g K 3 A PR A L AR
FHIHWE —EKEE. SERARAZER.

PR 2 P A - SR P U 3 25 ok 2% o R A 2
oo D HOE T R RN DY 43 A0 A B T AR R T AT
MM, R BIEHE R EAT$)E, BT KE K
WA R IR AT a5 (3R 1), T RS T RR AR,
F T W52 15 T8 25 45 74 5 8 8 s A ol k2R U0
FH T WS N SR 2544, i T bn A, $EHUDNA, T
Ja B/ 5o
12 EHFHE

HPERTEAS LSS X R AS I A0 T A R fE EAT
VEAN AW 22 Fid 3%, 3 F Canon EOS 650D 4A $ik i

o JRENAIE B BE AR A ] I i 2% e, BTl
ARG AR T S AR T2 o

PR A R M 5% R A AR B AR (R R R
VY o3 F0 7 ) BT AR AR, — VIR em 72 45 1
NBCE T UG A AL(YD-3351ID K 71 & L, FHOCT
L 5| (SAKURA Tissue-Tek O.C.T. Compound
4583 H 5e AP, HIE LK TR YD A, WEE PR
g5

B30T 1 0%, P T5% s 5 I e AR, i
T R B IR A AR I F N R B, T S K 1
WK PPYE3 R . M5, 703 B 7 R 28 ISl — 2
B (T, F 2 80 2% FH e 7 R B 23 flo 44
JORBE I 2 RTINS, TN K (1K, 2
WK I R . SRR, R TR . X ERE
R FH(LRH-250-GB) I RS F2 4k it AT W &
20°C, JEIRBREER0 pmol/(m” s), Y J& #i(Light:
Dark)12L:12D. 24h/5, XF 835 5 AT IR, f111)
BN 15—30F (10x 10f5ALET), B X Lo 35 /B
FHCE I IR IR, BN G B KT 77 56 (LRH-250-
GB). B KM LM T k&N, TATRH T Olym-
pus BX53 %% 5 i 5 W 82 A i v D AR I AR TR
71, HFHRACS, 2R E IR IR .
B #2020 mL PESEE IR, 2 mg GeO,, 980 mL
KK o

FE DR H1 43 BT A5 P AR 22 (R 4L DN A B2 Bt
% (TIAGEN, Valencia, CA, Beijing) & B i i e A
[IDNA, FF 3k TrbecLAICO 1 FERY 1, ARSI
5% TR HE sk 774k, PCRY =M 2
1% Bt I8 Wl 45 F R PKRS DU, ASH i Ji5 ] g2 AR )
AF AN P (R 1). I8 rbeL %A
514049 F29-R1150, F765-R1381, $£44N 514,
2XH A Co T HH 519404 9 COIF1-COIR, 24
I, INHE . REME: MGenBank M i £
S B A6 5 R A0 A AN SRR I rbe L

#1 GEBRIRENRAS, REWSHMBERERS

Tab. 1 Specimen No., collection information and GenBank accession number

FE[H % 55 GenBank accession number

PR A5 Specimen No. KAEHE /5 Collection information
rbcL col
LNU2017060501 The First Swimming Beach, Qingdao, China MN412709 MN412717
LNU2017060502 The First Swimming Beach, Qingdao, China MN412710 MN412718
LNU2017060503 The First Swimming Beach, Qingdao, China MN412711 MN412719
LNU2017060504 Luxun Park, Qingdao, China MN412712 MN412720
LNU2017060505 Luxun Park, Qingdao, China MN412713 MN412721
LNU2017060506 Luxun Park, Qingdao, China MN412714 MN412722
LNU2017060507 Maidao, Qingdao, China MN412715 MN412723
LNU2017060508 Maidao, Qingdao, China MN412716 MN412724
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B, 154 RS DR AN MR I CO T SR
Bl o (AR E A J5 0 A2 3k B 5 P B L T S o
F IR )0 5 L R 9 45 ) AT A e 3
() 8/ 4 e WG WA 5 1) rbe LA CO 1 3[R 7 51 HEAT %o}
bto 41 b RIS TE R Clustalx(1.83) Y, it
ZE R E RN R SR B BRI A6 #-PAUP
40" HIMEGA 5.0""; % )Maximum likelihood
(ML), TH 8% FE 5 1858 W Number of diffe-
rences fllKimura 2-Parameter, Bootstrap{& J¥1000.

2 4R

2.1 SEEIREGERINTRES

B 1y G BRI A JE ) AMTEAS, Bt B 40AE
B, WA, BHOL, = 10—30 em, FUHBZNTE, 3K
B, ERR T 1—=3EPPRR A, XA B A Bl
A, ANPIBC AR KR b B AR 2, B 4 A
(B 2A). BERIEBKTY, 75040 T AR I E BRI/,
TR H AR SR I (] 2B).
22 SGEAREVERERLEH

S SN WA FEERE DI TH A, JE300—400 pm. W11 3A
B, K= TR0 T P i, JF80—120 pum, FL
T—10 =AM B, BAEIMNZE N R SN JE
Y HBE /S, IEH 352 M 540 AR N R
=, MR, AN ) B TR B A [ TR, T8 R
4—5EA . Hh o 2R XSO RE S, H4E IR g 22
A ZH B, HEFIARN(E 3AL 3B).
23 ‘mEIREERE AL

OHE R 1 4 £ A B 45 A el 3G N B A T G
SRS A e DA i By A B AR LR AR B T
Grateloupia (6¢pb-5auxb) . FLH AL A FEA M AE K
TERR ISR i b, 5 iR R AR AR Ab I — 2%
G L, SERG LA T B AMN, B A B e AR, 1%

ARG S R AT R A E, R
J & A 64l M, LS AL . R A7 4N A
FAHH M3 R TR A0 . 6N 4R SA A — Sk,
TR A 2R B AL N, BVHRCR AR (B 3C). A Bh A e
AR B DA ) 358 4T A B B A L, S A 1 A B 4
S BRI (B 3E—F). 753 B g2 5154 4,
AL A — AL, B e K EH BY
K, B 2G5 TR B, A A K B T
IET0—124N A, 3X 5 2% (A 4 it B 4 A 4, L 7
Oy, T R B0 A AL FE A N, RIFR A

24t ik 5 WA YR TIE 44K 1 & (1] 3D)H )G BE
4111t 7 7 200 PR 4 AT SR, 3 7 AT i e A 1) 0 2
SRJE K, B S S AR 9 2 R R ik 7o ST
MR ARG L N, 5 R4,
ZRE I, A AR A% TT e I I e 22 I AR
B ISR N BSR4 (0l Bh At i w4 B 4 B A G
A A AR BR8] 2 A 4 7, T ol
HGHEAEMW. ZEAEW LR =R 2 — A )
AR 22 A ) AR SR T, 75 7 0 22 (R AR By,
BB P A 24 B I B B 2 B B i IR AR SUFLIE
BB Bk, TEREUCE N RR R . 5B R E B
(7= 22— B AN = I A%, JF BK 2 40 e
AR RE, RAERERTEN
190—230 um, R 75 EHRRIL, R ramy
FLi%& (¥ 3H).

VY TR R BRI SR N DY 7 722, i
7N B = A A (B 4A). DY 987 2E4E &
B S5/ B . DU T2 RE4HAL (K 4B)
CEPRE 5y Z LA B VY 43 Tl 7 FE (K] 4C), KA
[F T (£:36—52 pmx 3 14—20 um).

24 GERWVERTHNEIRLE
M T - ¢ RSP SR b ) SR A R R LR

Bl Gl s AN S
Fig. 1 External morphology of G. constricata Li et Ding
A. VU4 f1FAR(LNU17060512); B. MEFL 4R (LNU17060506); C. HEFL-F14(LNU17060565)
A. Tetrasporangia (LNU17060512); B. Female gametophyte (LNU17060506); C. Male gametophyte (LNU17060565)
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Wt E TR BB SARISB). SAl -y BRE B
B, B0, BERZA15 pm. R R T 857
24hJ5, JTHURH Ao 5 BT T A g 3, R
70—k, TR R, B G, R T

o ) S A o A e e RN R TR (B 5C), FRAE R K
B 5 R AL 3 WY IR W) 5 $E AL TR AR TE
fE. BRE A AT a6 A T (18 SD—F), B S,
TR, e KB RAR BARTIA310 pm 2 47

K2 ZikiRinsege R

Fig. 2 Branches of G. constricata Li et Ding
A, G FRIG N PR B A TR AR A8 (TSR TR, ZERAE RN B398 70 A (e, TR B. R BRI FER R IERFLRIR (¢, TR, ch,

PRI

A. Branches of G. constricata Li et Ding with constricted at bases (small arrowheads) and cystocarps distributed on axes and lateral branches
of G. constricata Li et Ding (c, cystocarp); B. Cystocarp distribution on axes(c, cystocarp; ch, cystocarp hole)

e

K3 RN N A

Fig. 3 The internal structure of G. constricata Li et Ding
A, B. AP DI (mf, $82£2); C. MERD T A 10 5 M bl 22 B B AR DI TR R (1—6. SRR 2B B A A 2K ca. SAR); D. HERL T4 1R
FHE; B F.OMEEC T 050 Bh A it A 5 MRS DI TRI(1—S, BN A A A A 45 ac, FliBHANAL); G H. BEELS K E TFE; G. %)
ANEESL HL BAEE R 1 SR TGEG YA FRA S LNU17060506. LNU17060516. LNU17060536. LNU17060565

A, B. Cross-section of the thallus (mf, medullary filament); C. Transection of carpogonial branch ampullae from female gametophyte (1—6,

leader branch carpogonial branch ampullae; ca, carpogonium); D. Spermatangium of male gametophyte; E, F. Transection of auxiliary cell

ampullae from female gametophyte (1—S5, leader branch of auxiliary cell ampullae; ac, auxiliary cell); G, H. Cystocarp development;
G. Little cystocarp; H. Developing cystocarp; I. Release of mature carpospores. Section number: LNU17060506, LNU17060516,

LNU17060536, LNU17060565
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(I 5F). fibRIAE ST Z AR AR B Rl S (K] 5G), Mo faF R R B iR S R e e —3.
FLIGIT A oA P AR 1 —SAN SR, T R LT 2 2.5 HEIREGERIrbLINCO 1 EEFFI D

(B SH). 430474040, BL R R B LAY rbeLEEFF O AR I EE 8 rb-
(Bl SD). 4kB3% R, BB B A . cLIER P B FE 191244 bp, LEXTAZ IE JG M 1198 bp.

4 GRAIRWAFETY 53 £ TR RS 1Y
Fig. 4 The internal structure of tetrasporophyte of G. constricata Li et Ding
A. 95 07 32RO B, U7 1 FERRAM A Sz — 704k (tm, DY 073 REAAML; dy, — 70 f4); C. BUARIIU 720 72 VI ARA S
LNU17060512

A. Tetrasporophyte surface view; B. Tetrasporoblas and formed dyad (tm, tetrasporoblas; dy, formed dyad); C. Etrasporangia cross division,
Section number: LNU17060512

um
I8 RN E SRR T Sur i

Fig. 5 The development of carpospores in G. constricata
A BRI FER (ch, TERTL); B—ENVOC BB MRS, B. R T C. KB T WAL FUAE R, D—E. A8 W4 7 S 12,
F. SRR, G, #RARRR& A2 H B RG 1 BALEL
A. Carposporophytes on the surface of thalli (ch. cystocarp hole); B—E were taken with a fluorescence microscope; B. Carpospores;
C. Transformation of protoplasts in the germ tube; D—E. Cell division in the germ tube; F. Discoid crust; G. Fusion of discoid crust;
H. Upright branches; I. Growth of sporeling
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FF A X (MAGES) 45 B Rk Wi 6, 844 Bk it i
PR A RO 2 5, 595 5. K&
W WA TE 3] T 22 5, 5 s T D T 0 S i 3 72
FE N2 bp (0.17%), 5 H AR IV 5 A JEE Bl ik 72 Oy
3 bp (0.25%), AL TR B R . 4i5knR
WA 8 5 IR MR A R (G Tivida) B FE 2 7 17 bp
(1.42%), 5 TVRIR A (G, acuminate) il Z 7+ 1
34 bp (2.84%), 53 RN (G. americana)il3E 7=
F 434 bp (2.84%), 51 RERIAHE(G. patens)BiE: %
42 bp (3.51%), 5 5 [RERMAEE(G. schmitziana)
T2 22 55 947 bp (3.92%), 5 XAHIRIAEE(G. divari-

cata) 7 7 NT0 bp (5.84%). SHRIAE(G. fili-
cina)[FIHRFE 2 5 8T bp (7.26%), )& T Fhtla] 2
o S1ENINEE S (Halymenia C. Agardh)ff]
H. floresiaFi#E J& (Polyopes 1. Agardh){IP. con-
strictus WIHRIE 22 7 4359 9119 bp (9.93%). 124 bp
(10.35%).

Col ERRFHNH L4 5 W A B 1) 8 A
CO 1 HERFFHIKELING629 bp, LXK IEE N
616 bp. 7 ELXF(MAGES)45 S B /Rt 7, 84 43
FEUR WA TEE 1) B R 1) )8 A s 22 5, 5 e L ) T
DNBRIA FETORIRS 22 57, AL TSR B A

Grateloupia asiatica Shimiao Dalian, China [AB055484]
Grateloupia asiatica Shicao Dalian, China [AB055485]
Grateloupia asiatica Qingdao, China [AB055488]
Grateloupia constricata Qingdao, China [MN412709]
Grateloupia constricata Qingdao, China [MN412710]
Grateloupia constricata Qingdao, China [MN412711]
Grateloupia constricata Qingdao, China [MN412712]
Grateloupia constricata Qingdao, China [MN412713]
Grateloupia constricata Qingdao, China [MN412714]
Grateloupia constricata Qingdao, China [MN412715]
Grateloupia constricata Qingdao, China [MN412716]
~ Grateloupia asiatica Korea [KF156732]
— Grateloupia asiatica Japan [AB055492]
Grateloupia livida Japan [AB038610]
Grateloupia acuminata Japan [AB0055480]
Grateloupia americana USA [AY772037]
Grateloupia patens Japan [AB061392;
Grateloupia schmitziana Japan [AB061398]
Grateloupia divaricata Japan [AB038609]
Grateloupia lanceolata Japan [AB055477]
Grateloupia elliptica Japan [AB055476]
Grateloupia angusta Japan [AB061380]
Grateloupia kurogii Japan [AB038606]

Grateloupia imbricate Japan [AB038607]

Grateloupia chiangii Japan [AB061387]
Grateloupia somalensis Madagascar [AY772021]
Grateloupia californica USA[FJ013038]

Grateloupia longifolia South Africa [AF772023]
ﬁgmteloupia belangeri South Africa [AY 772027 ]
10 Grateloupia capensis South Africa [AL868465]

Grateloupia taiwanensis Taiwan, China [EU292742
Grateloupia huangiae Taiwan, China [HM590410]
Grateloupia phuquocensis Hawaii [AY772022]

Grateloupia phuquocensis Hawaii [AY772022]
Grateloupia turuturu Japan [AB038611]

Grateloupia sparsa Japan [AB055473]

Grateloupia stipitata New Zealand J;AF488816]

Grateloupia.carnosa Japan [ AB038608]

Grateloupia filicina Italy [AB055472]

Grateloupia catenata China [AB038617]

Grateloupia ramossissima Taiwan, China [AF488810]
Grateloupia orientalis Taiwan, China [EU292744]
Grateloupia filiformis Brazil [AF488822]

Grateloupia tenuis China [KC918541]

Grateloupia huanghaiensis China [KC869931]

Grateloupia yangjiangensis China [HQ324236
Grateloupia yinggehaiensis China

84

64

52

54
71

79

56 ; (gHQ33251 ]
98 Grateloupia boaoensis China [KC904940]
Halymenia floresia Malaysia [AB038603]
100 Polyopes constrictus Australia [AB055468]
—_
0.01
Kl 6 AR EEIE T rbeL 5 K ML R G0

Fig. 6 Maximum likelihood tree based on rbcL gene of G. constricata

5y 3% EEUT R E T 10000 EE I FER, RBIRCFER KT 50%MEE, Halymenia floresia Malaysiafll Polyopes constrictus

AustraliafF SN, LK TASIHE iR, T 1A

Numerals at internal nodes are bootstrap values (1000 replicates), only values above 50% bootstrap support are shown, Halymenia floresia
Malaysia and Polyopes constrictus Australia were used as outgroups. Boldfaced words are the species studied in this study. The same applies

below



676 K& A& Y ¥ 45 %

R FEWR W5 5 R WA (G filicina) PRSI 72 5 965 bp
(10.55%). H51EHMEERHE B S (Halymenia C.
Agardh) Y H. floresiiF1i 1 J& (Polyopes J. Agardh)
[FIP. affinis FIBHHE 72 57537 981 bp (13.15%)~ 89 bp
(14.45%).
3 iR

SXof 0 G R AN B A KRS HEAT ISR, R
P 5 7 PR WA FEAE FEAR B K/, FiHh & Ty
e 4 — 2 8A), I I B AR 25 57
AT N 1I—3[E PR 0 A 5 38 8 = X HL (R 2),
AIRE R T AR N A . R R A S
I, S8 HIE R A 75 . 19704F, Chiang””
AR 45 B 40 B 1 o 3B % A L R LK 4% 22 T s 11
Bham B M IRAR B8 55, K Grateloupia 55 Bh 41 ffy
HE B A ZE RGN A s 75 Fr) 25 B %5 ) RAIE » - Gargiu-
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Fig. 7 Maximum likelihood tree based on COI gene of G. constricata
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Fig. 8 External morphology of G. asiatica Kawaguchi et Wang (A) and typical specimen of G. constricata Li et Ding in Flora Algarum

Marinarum Sinicarum (B)
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RESEARCH ON THE REVISION OF GRATELOUPIA CONSTRICATA L1 ET
DING BASED ON MORPHOLOGICAL OBSERVATIONS AND EARLY
DEVELOPMENT OF SPORES AND MOLECULAR ANALYSES

WANG Hui-Na', BIAN Yao"’, DING Yuan-Yuan', LI Jing-Rui', LIU Jing' and WANG Hong-Wei "’

(1. Collage of Life Science, Liaoning Normal University, Dalian; 2. Key Laboratory of
Plant Biotechnology in Liaoning Province, Dalian, 116081, China)

Abstract: Through morphological and early development observation followed by molecular analysis, we re-examined
Grateloupia constricata Li et Ding collected from Qingdao, Shandong Province. The results showed that: (1) The thalli
were upright, brown-red or purple-red, single or clustered, up to 10—30 cm high fleshy and gelatinous in texture. The
first branch was flat with pinnately branched 1—3 orders. The branches were reversed, alternate or partial and usually
constricted or tapered at the base. Thallus were composed of cortex and medulla. The cortex had 7—10 cell layers and
the medulla was consisted of many rhizoidal filaments, 80—120 microns thick, The medulla is consisted of an irregu-
lar arrangement of medullary filament. Carpogonial branch ampullae had six cells, auxiliary cell ampullae had five cells
(6¢pb-Sauxb type). Gametophytes dioecious, mature tetrasporangia originated from inner cortex cells and splited into
cross. The above characteristics were similar to those of G. asiatica Kawaguchi et Wang. (2) The early developmental
type of G. constricata Li et Ding was ‘mediate discal type’, which is consistent with G. asiatica. (3) Based on the
phylogenetic tree constructed by rbcL sequences, there was no sequence divergence between the eight samples of G.
constricata and G. asiatica from Qingdao and Dalian, which formed a single monophyletic subclade within the large
Grateloupia clade of Halymeniaceae. The rbcL sequences differences between G. constricata and G. asiatica from
South Korea and Japan were 2 bp (0.17%) and 3 bp (0.25%), which were intraspecific difference. Based on the phylo-
genetic tree constructed by gene (CO 1), there was no sequence divergence between the eight samples of G. con-
stricata and G. asiatica from South Korea, which formed a single monophyletic subclade. Consideringmorphological
observations and molecular analysis, G. constricata Li et Ding and G. asiatica Kawaguchi et Wang were proved to be
the same species. Accroding to the priority rule, G. constricata Li et Ding was the synonym of G. asiatica.

Key words: Gateloupia constricata Li et Ding; Morphological observations; Molecular analysis; Early development of
spores



