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WE: I AL G rbcLIICO 1 2 7 H1 53 M (77375, Rk AT ARA WL WA T i fiid 748 K
TE T XS K R WA B Grateloupia didymecladia Li et Ding {1 IANMRAREAT 7B RE . 45 RER 0 (1) B HE AL
IR, A BRI, BN . I SRS R, SO LT, = 15—50 em, FECHE, RO, B
3—15 mm, [F4)1 mm, Rua#iR, 1—3EPPR ML . Ao A B E AR, A KA 4 BB B 4, B 4a4, K
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PRSI, K X KL URMABEG. didymecladia Li et Ding{E N EFIRERIABEG. subpectinata Holmes¥ [F4) 544 . VL.

HPRIR A5 9 BB S Al o

KRR ZLEE0], MEHRERE BRI, MEATIREREAE, TR RS0

FE 3£ S: Q949.29 CRKFRIRAD: A

VIR IR WA 5 CHT 4EL) Grateloupia subpectinata
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nales, ¥l £l Halymeniaceae, ¥ ¥ J& Grateloupia
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Fe MRS & — MNSLIFN, W F R M 4 Grate-
loupia subpectinata Holmes. 20054, De Clerck
st R EE . R, PEEEF. mdE. WORA
W SEHE. BVGEFEEHERIAEEG. filicinai#iAT T
WA, R AR R FVE L PEYE S R0 R P [ 5
WAL AALEBEAT rbc LEE DR 72 51 23 M I, 5 H AR (1)
AR ER WA ¥ G. subpectinatalt M ST F13E4K 57,
KG. subpectinatatB 53 A7 TVEE . FOHEF FEK
F. [F4E, VerlaqueZe g 5% FIROCFITE . b
WA HAKG. luxurians (A. Gepp & E. S. Gepp) R.
J. Wilkes MU HIRERIA B G. subpectinatai#ifT | ¥
AL LB rbe LI 75 9081, ¥ G. luxuri-
ans{ERFPRER YA B G. subpectinatall) 5%, 7%
G. subpectinataEBURFIY. . Hod g AT H A6 5
i 20134F, Nelson ™75 31 P 22 h R BLiZ i .
20154, Yang®%" et R 1 5 [l () SRR A BEREAT 7
R, Hoh S WARIR A BEG. subpectinata,
FHEAFEEE . B HA L, R EEE Z
T i
KR BRI ¥ G. didymecladia Li et Dingic 3T
(hEEEL) 5 HE=mY 2 h2 et
FT19634F2 H2 H R AT AR ik 1 ) 22 1 Thn A
(HERC R — ) T A S MR AR B R Bl o B
1T, BATIHEAT BRI 5 )& Grateloupia sy A TR, K&
LR E TR WS T (R AR A i) W44 iR M
AL T8 KIE T BB IRIAEEG. didymecladialf]
FHES ™ B HAKWEADRER YA G. subpectinatalf]
IR LT —8 . R T HIWRT R IAEEG. didymecla-
diafE IR T J& vh o3 KA J 5 MR IR IA FE G
subpectinataZ [H)1 5% 5, XTI FEABIE .. K
NG AR T DA R R A R N A B 2 R AR B A

NG RIMEBEEBAG . AR E L
P BERRE TR LY 7 £ 7 2 1 R e 2
TR EAT T VRAIEL XS o RIS, X P K rb-
cLICO 1 By S th kAT 1 LU b o i%0F e &
RR Ny (PEBEERES) KBTS E R .

1 RS

1.1 FRARRIRE. LEBRESUE

FEA S 3 F 201343 H 2201656 H B RET
7R K T 22 T O B R WAV G, didymecla-
dia Li et Ding#& AR A ;= 1), Wil 4 M 7w e
B, B RKETRBAEMESAMERGE 1), it
HI¥8 38 24 AR IABEG. didymecladia Li et Ding.
TERRASKAR JT, 25 % 2% 0 R B 2B R 28, o) etk i T
PR A THEHUDNA, S An A T IR 2 W82 J
10% 48 /R S MRS BRIR AR AR A BRUK R V) A, %%
HANEEE . KRV FH0.5%(w/v) F 55 0 G G
4, FOlympus BH2% 7 W il 8 W %2, I H Nikon-
HFX- [T AJEAHLIA IR IC SR o bR AR LR T3 7 IiE
KR AR =B AR A % (LNU)
1.2 SFoHh

15 FH A 4 2L R ZH DN A $2 BUR 77 £ (TIAGEN,
Valencia, CA, Beijing)#& U /A S DNA, PLHEHF|
[ S DNA N FEATPCRY . rbcLAICO 1 3£
IPCRIC AR 2\ s 7 FE AN 38 77 4 1) L K A
W75V 2 B Y ang P B0, 718 B AR S el
ElEATAY AR RN . 5% S IR
WangZs "t 7735, 514 4 H9rbeLF1-rbcLR1381
(FF 5435 N 5'-CAAGGATTAAGAATGAACG
CTA-3"; 5-ATCTTTCCATAAATCTAAAGC-3")Al
CO 1 F1-CO 1 R1(JF4143 3M: 5'-GGTGGTTGTATG

®1 HARS. REFEREERERS

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

FE[K] %5 %5 GenBank accession No.

FRA 5 Specimen No. KA4E1Z B Collection information
rbeL col
LNU2013032027 201343 H20H RIEBAHE HRR KY047363 KY047385
LNU2014022138 201442 H21H KiE4SA M 2 KY047364 KY047386
LNU2014021508 20144E2 A 1S H i e B I O A FhAl I KY047357 KY047379
LNU2014021523 20144E2 15 H RN B B (L) Fh 8 R KY047358 KY 047380
LNU2014021614 20144F2 16 0 15 H re JFE & CIARHE) ) A IR KY047359 KY047381
LNU2014041807 201444 18 H Il e B B (17 05) B 2228 KY047360 KY047382
LNU2014041919 20144F4 H19H NSkl i 1] & I KY047361 KY047383
LNU2014042045 20144F4 H 20 H WSk et 1] R KY047362 KY047384
LNU2016060503 20165F6 H05 H iR B & (J5 B L) HEAFHR KY047365 KY047387
LNU2016060502 201646 705 H i BE & (J5 BE L) HAE#K KY047366 KY047388
LNU2016060511 201646 H 05 H i JH7g 2 B (CRAk) HAF Ak KY047367 KY047389
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TCTATGC-3'; 5'-CCGGGTCGAAGAAAGAAG-3'),
B Bl A T A A R .

M GenBank T I i B 1 MR s 32 J@ i 174
Fp SO b LIS FE B AT AR T CO T 3%
P 1, 5 AW 7 NS BRI FE G, didymecla-
diaFEAR rbcLIICO 1 F K 781 43 3 EAT XS 237

JS B fEClustalx (1.83)! ™ ik 47 %2 B4 5 %1 L
Xt o f# FiMaximum likelihood (ML), Neighbor-
joining (NJ)» Maximum parsimony (MP)i£ ) &
Giff. PAUPA.0" HIMEGAS.0" ™t Fi T ik 3 7%
B AT UL R G IR, T AR A R AR
ANumber of differencesfllKimura 2-Parameter,
Bootstrap{E “41000.

2 #FR

2.1 PFARIAEAIINREES

FEAAE D)BA AR, L0 BUR Lt B
R, W, ZEECE T, RAERES, &
15—50 cm, ERHE, k¥, 5E3—15 mm, 1, [
3 H AR (B 1TA) T B 5E3—8 mm, MR T4 (&
IB)EH % 7—15 mm. FEAREZ1 mm, R,
1—3 [ FR 4 B, Jm AR o /N Bl x A Bl B A (]
2A), A KTE TR LEk BRI S, LA (K 2A.
B), fE VI H BRI . TR (E 1A)K)
I B KR IR LS em, BERCF () 1B)HI /NS i
. BAE(E 20)8IE(E 2CHcho TR AL, HE
N10—15 pm), B T BRI 25 S0 A A4,
R AR
22 XRIRENEAIA SRR

B IR LE R AR U T 2 ER R JE RN A
B, JEEN300—400 pm. B2 H7—12/2 40 H 41
B, I RHER, B N65—120 um, 4345z E RN Bz
2, A0 2 HH 352 B TR AR 15 71 40 i A s Y
B2 )2 4—6 2 AN B W] 11 22 #1125 B IR 40 PR AL o
B8 3408 F A DU HE 2] 1) B8 22 A6 1, B8 22 HE B B 22 41
(K 3A. B).

AT SRR A S M S A, SR PR A A LR A
5% O A0 o A B A M35 e PN R JE A B A SR LR
TR N E A ESA A, A KT AN BRI
FRAUME b, B BT — N E — RIS R 2 1
N, —AN3—6 A1 B AL R I AS B MIRL R Az4h
Jl, —AN4—8 N ZH S AN B A 1A T A7 200 e,
52 X A AE K IR U243 A — AN B A
(1 [ T4 B, SRR 1 B A A i s SR B e A
SHAEME .. RS EEROCHIFE AR, 52

A

B R B AN S
Fig. 1 External morphology of G. didymecladia
A. T4 i1 74K (LNU2013032027); B. il T4&(LNU20160
60511)
A. Tetrasporophyte (LNU2013032027) ; B. Female gametophyte
(LNU2016060511)

B2 SRR (LNU2016060502) [ 2 [ W
Fig. 2 Surface observation of G. didymecladia
(LNU2016060502)
A B AR, FERR G AR (7 SR TR ); B ARAE /M B
FRI 23 A, /N S G (7 S 7 ); C. B ARAE ER B2 i (e,
FEH ch, AAL)

A. Branches opposite or alternate with constricted bases
(arrowheads); B. Cystocarps distribution on lateral branches and
the lateral branches with constricted bases (arrowheads); C.
Cystocarps distribution on axes (c, cystocarp; ch, cystocarp hole)

i L2 A7 A L, A 25 g s P £ R ) SRS T,
FRkE BT A B ML A 5 A R T, T2 RO
KB 3C. D).

A FLh A4 O A L A S A B 4 4 i, il B 2
P R i 4 R Bh A0 M.l B AN Bk L 44
PRARH AT — A B 5S— 12N A AL s R . A Bh
PRS0 B S 8 2 v A R T T RO A, 5
T A 2B FE A AARBL . 4 B A A, TR A o,
FS A 0 At B 200 TR R B Bk T (F 3E)

Rl 2R 22 Bk R, SRS IS 0 SR T 46
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Fig. 3 The internal structure of gametophyte of G. didymecladia
A. BRI D) TH WL(LNU2014042045); B. SRR UMW, 57 2 ARG Bi(mf, #i42; LNU2014042045); C-D. Sk A= 5 ks M
VI WL (tr, S2RE 225 ca, MU, 1—5, FMH LTI B A b LNU2014041807); E. Fili Bh4m i A= 5 A% AR D) T W (ac, S B40ME; 1—4, 4ih
g0 AR B A A E L LNU2014041807); F. fliBh4lfi b % il & 52 &4 (LNU2014022138); G. A1k F =AW %= fl 22 (LNU
2014022138);H. 2& 51148 K (LNU2014022138); 1. i EAHE S (LNU2014022138)
A. Cross-section of the thallus (LNU2014042045); B. Cross-section of the thallus, consisted of cortex and medulla (mf, medullary filament;
LNU2014042045); C-D. Transection of carpogonial branch ampullae (tr, trichogyne; ca, carpogonium; 1—S5, the bough of carpogonial

branch ampullae; LNU2014041807); E. Transection of auxiliary cell ampullae (ac, auxiliary cell; 1—4, the bough of auxiliary branch
ampullae; LNU2014041807); F. The complex fusion formed in auxilliary cell (LNU2014022138); G. Primary filament formed in the
complex fusion (LNU2014022138); H. Developing cystocarp (LNU2014022138); 1. Mature cystocarp (LNU2014022138)

FERIF S T AL R &, e 20 A — SR A G
2% 2, IR I 5 R LG kS, KRl S 4
J P AR R B 2% 22 JF 1) Sl B A AL B, 2Bk 4% 24
P A B 20 B IR, P T DX s K il B 4
AR AL L BN R A, R T AN IBRER 22 2 ) (1 4
BhA MK, dlat 5 AR <8 BHCR AR 40 5 FF TR R —
AN AE A ) Al B2 A AR (B 3F), iR Sk B
IIRCE IR AL, TR AZ R A A A — A ] B ] 27
Th 2245 ) AR R THI (B 3G), %7~ 22 (1 41 i E T
PR AT %8, s/ MR (K 3H). KA R
2 RAEERTE, H3—5 2 M2 B, 7 2 Tl
AHESL. RAT I th ™ L2 R S 20 2 1, 45 A

e m AR . BERBOR AR T H RN
ARRT L BB SS0IR, Bl T B 2R A AN R AR SR T, B
R EATEE N180—240 pum (& 31).

VY 5 98- 3% e DU 23 16744 (1) 9 R 2= 40 PR T %,
W 5% HH TR SR T, TR 400 T BRI S AN B A
(B 4A), Y55 i1 32 BEAE (1] 4B) 2 B 7y 2R
JeTE B 73 PR (] 4C), PRI DU 2344 B g st i) Y
TR, BHSIRA R, AR YT KN
50—60 um, % N15—20 pm (& 4D).
23 RGERESH

rbcLEEFHISH  XEIRIAEG. didy-
mecladial 1 MFEA rbe LR K 7 51K B2 34 91301 bp,
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EE X T S5 B 35k B8] PP 914K B2 72 1196 bp, 1812945 B AL
R1924,

FEAIEERT 8RR IR, VISR I B R 7 41 8]
B2 72 S5, 5 8 VR H A B AR R A E G sub-
pectinata (535 NGU168549FIKF156717)0% 3% %
T3 N1 bp (0.08%) 2 bp (0.17%), EAIFEHE
B —NSL NGy 3, DX T FARFR (B 5). X
PR A ¥ G. didymecladia 575 AR WS G. turu-
turu~ WEIRIA¥EG. sparsafG. phuquocensis 1%,
Fe2F I HIN27 bp (2.26%) 27 bp (2.26%) 41 bp
(3.43%), 5 IR G. asiatica IR ZE 7N
83 bp (6.94%), SHRFIIRINFEEG. filicina i3 %
5°N83 bp (6.94%).

COl EERFFISH  XHIRINEG. didy-
mecladial )11/ MEARCO T JE K 751 FE 154610 bp,

100
100
100

63
100 56"
96 74

Bl 4 XA R s 3 DU 43 76 4k P 35 45 44 (LN U220 1404 1919)
Fig. 4 The internal structure of tetrasporophyte of G. didymec-

ladia (LNU2014041919)

A VAR BRI DY 53 70T B 1 B B Y 4 T AR A

J2; C. =344 D. AR M TR E TR R

A. Surface view of tetrasporangia; B. Tetrasporangia mother cell;

C. Dyad; D. Mature tetrasporangia

Grateloupia didymecladia Dalei Wenzhou [KY047357]
Grateloupia didvmecladia Zhongxinyu Wenzhou [KY047358]
Grateloupia didymecladia Longchuanjiao Wenzhou [KY047359]
Grateloupia didymecladia Zhuyu Wenzhou [KY047360]
Grateloupia didymecladia Houjishan Wenzhou [K'Y047366]
Grateloupia didymecladia Houjishan Wenzhou [KY047365]
Grateloupia didymecladia Dalei Wenzhou [KY047367]
Grateloupia didvmecladia Chaoanhaimen Shantou [KY047362]
Grateloupia didymecladia Chaoanhaimen Shantou [KY047361]
Grateloupia didymecladia Heishijiao Dalian [KY047363]
Grateloupia didymecladia Jinshitan Dalian [KY047364]
'I_ Grateloupia subpectinata Japan [KF156717]
Grateloupia subpectinata Korea [GU168549]

81 89

86

98
96 54
83 55

54

78 99

Grateloupia phuquocensis Hawaii [AY772022]

Grateloupia turuturu Japan [AB038611]
— 8L Grateloupia sparsa Japan [AB055473]
| GrateloupiacalifornicaKylin [F1013038]
Grateloupidfilicina Italy [AB055472]

Grateloupia catenata China [AB038617]

Grateloupia hawaiiana Belgium [AY772030]
99 Grateloupia asiatica China [AB055488]
67 100 L Grateloupia lividaJapan [AB038610]

Grateloupia divaricatalapan [AB038609]

96 T8

Grateloupia ellipticalapan [AB055476]

- —1
100 100 31

100

50

0.01
K5

Fig. 5 Maximum likelihood tree

Grateloupia lanceolata USA [FJ013036]

Grateloupia angusta Japan [AB061380]

Grateloupia imbricata Japan [AB061377]

=L Grateloupia kurogii Japan [AB038606]
F T rbc LI F 7 HI R ML R Zip

was based on partial rbcL sequences data

433 BRI T FR H IR (100078 E ), 2 BI9ML (). NI (1), MP (), RE7R B RBHE KT 50%, “—Fm H RMEILT50%; 2EH

T IR R A T T BEAT B BAARC AR A SO S

Numerals at internal nodes are bootstrap values (1000 replicates) inferred from ML (upper), NJ (middle) and MP (lower). Only values above
50% bootstrap support are shown, and “—” indicates that corresponding bootstrap values are lower than 50%. The 17 Grateloupia species
were used for the analysis in this study. The black marks indicate the species studied in this study
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EERH AR TE J5 25 R 414K B2 72 554 bp, 161249145 B AL
137

JEBI XS 25 B BoR, TIASFEAR IR L R 7 51 1) 3%
HiEE R, 5 E ) TARERIA B G. subpecti-
nata (%365 NKI648542)08 3L % 7 A1 bp (0.18%),
BTSRRI (1) /N 533, X T At
( 6)o XFURYAEEG. didymecladiatjG. phuquo-
censis~ WCHRIANEEG. turuturuFINFAR JE TV bR
¥:G. californicalPJ3E 7 573 5112429 bp (5.24%)-
34 bp (6.15%)~ 63 bp (11.39%), 5 WM ERIA T G.
asiaticalPJHIE ZE 7 965 bp (11.75%), SIRILHEG.
SilicinalP)H32% 22 563 bp (11.39%).

3 it
WL T JB 2 VLR T B K IR — AN, 38 Rl 4

BT 2 27 4 5 7 VR G R s vt T 3R AT UE R 1 70 2R %
SRR M. 19704, Chiang” MR 48 Bh4m e 1 £ & &%

100

5 G &) BB TG 28 22 F TV s (%) B0 48 B JRRDIR AR 4 1, 0%
Grateloupia8 1Y) By 24 J A5 FE A7 DA G5 KA1 D I s 3
BT T S IRFAIE . 19844F, ZE T 4516 T
T Ja PE B 5 A R A0 SCRF T Chiang W AL, 2004
4, KawaguchiZs P2 ik — B A0E S 7 S M 2 A A
GE K05 0 S 200 i A T s A 55 ) ) St iR A 9 1 2R
%5 B EEME. 20134F, Gargiulo® " 7E LT
IR WA B ORI 7 rh, AR 8 2 S B A M A JE A A
AR SR I s A B g N T A 40 i S AN [, o L)
N6cpb-5auxb . 5cpb-d4auxb Fldcpb-3auxbi .
b6 73 1A F BRI R R R AN IR B, Bk
22 1) [ A M S 40 28 2 SR AR R K T 8 L 42
507 A S5 A B 7 IR IR 7 2R 45 e
R . 4140, 20004E Wang 25! tof st s 5 v s A 7
G. filicina var. lomentaria Howe. WM i 77 JEAF Y
G. filicina var. porracea f. lomentaria (Howe) Oka-
muraflIE BB Sinotibimorpha porracea (Martens ex

Grateloupia didymecladia Dalei Wenzhou [KY047379]
Grateloupia didymecladia Zhongxinyu Wenzhou [KY047380]
Grateloupia didymecladia Longchuanjiao Wenzhou [KY047381]
Grateloupia didymecladia Houjishan Wenzhou [KY047388]
Grateloupia didymecladia Zhuyu Wenzhou [KY047382]
Grateloupia didymecladia Dalei Wenzhou [K'Y047389]

100

100

Grateloupia didymecladia Houjishan Wenzhou [KY047387]
Grateloupia didymecladia Chaoanhaimen Shantou [KY047384]
Grateloupia didymecladia Chaoanhaimen Shantou [KY047383]

;2 Grateloupia didymecladia Heishijiao Dalian [K'Y047385]
%6 E Grateloupia didymecladia Jinshitan Dalian [KY047386]
%) — Grateloupia subpectinata Korea [KJ648542]
96 86 ———— Grateloupia phuquocensis USA [HQ422586]
54 95| ———Grateloupia turuturu Korea [KF475725]
—] 95 Grateloupia californica Canada [KM254282]

03|
S RSIEA

W
-

1]
W
EN

Grateloupia catenataKorea [KF475716]
Grateloupia divaricata Korea [KJ648518]
Grateloupia asiatica Korea [KJ648516]
Grateloupia filicina USA [HQ422590]
100 [~ Grateloupia imbricata Korea [KJ648527]
100 | Grateloupia hawaiiana USA [HQ422635]
Gratellg(t)lpia angustaKorea [KF475714]
Grateloupia ellipticaKorea [KJ648522]

0.02 o

Grateloupia lanceolata Korea [KF475721]

—6_3‘— Grateloupia kurogii Korea [KJ648533]

K6 ETCOoTEFMERMLAGRKE W
Fig. 6 Maximum likelihood tree was based on partial CO | sequences data

433 BRI T FR H IR (100078 E ), 2 BI9ML (). NI (1), MP (), RE7R B RBHE KT 50%, “—Fm H RMEILT50%; 2EH

TR R 1A FHBEAT B BAARC AR A ST SE

Numerals at internal nodes are bootstrap values (1000 replicates) inferred from ML (upper), NJ (middle) and MP (lower). Only values above

50% bootstrap support are shown, and “—” indicates that corresponding bootstrap values are lower than 50%. The 14 Grateloupia species

were used for the analysis in this study. The black marks indicate the species studied in this study
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Kiitzing) Li et Ding# AT T JEA& ML A rbc L A
I3, NN EATR R4, BEARERINEG. fili-
cina P78 B A BT b, 1M A2 SR YA ¥ )8 Grateloupia
o — AN )R, BDEEAR IR YA BE Grateloupia cat-
enataYendo. 20014, KawaguchiZe! 5 S i 1 3%
KA F= RN ¥ G. filicinai AT T IR S5 Flrb-
CLEH 7 HI XA, KB 35 72 58 A S S i,
STV 7 FRT R 358 N DR — i, e FL A 44 D S g s
#.G. asiatica Kawaguchi et Wang. _Fib2%3 17}
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Tab.2 Comparison of morphological features between G. subpectinata and G. didymecladia
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Fig. 7 Typical specimen of G. didymecladia in Flora Algarum
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RESEARCH ON THE REVISION OF GRATELOUPIA DIDYMECLADIA L1 ET
DING BASED ON MORPHOLOGICAL OBSERVATIONS AND
MOLECULAR ANALYSES

LIU Fang, TIAN Yi-Lin and WANG Hong-Wei
(College of Life Sciences, Liaoning Normal University, Dalian 116081, China)

Abstract: With the combination of morphological observation and rbcL (ribulose-1, 5-bisphosphate carboxylase/oxy-
genase) and CO [ (Partial cytochrome c oxidase I ) gene sequence analyses, eleven samples of G. didymecladia Li et
Ding, collected from Shantou, Wenzhou and Dalian in China, were re-examined. The results indicated that: (1) the
thalli were characterized as solitary or caespitose habit, in red-brown or dark-red color, fleshy and gelatinous in texture;
they became cartilaginous at an older age with the height of 15—50 cm. The flattened main axes were erect, 3—15 mm
in width, 1 mm in thickness, pinnately branched 1—3 times, bearing abundant branches with opposite or alternated ar-
rangement. The end portion of the main axes was tapering. Numerous proliferous branchlets were on the surface and
margin of the main axes, constricted at the base, of various lengths reaching as long as 15 cm; Gametophytes dioecious,
the samples had five-celled carpogonial branches and four-celled auxiliary branches (5cpb-4auxb model), they are typi-
cal Grateloupia-type. Tetrasporangia were formed from the inner cortex cells, cruciately divided. These morphological
features were the same as G. subpectinata Holmes. (2) According to the phylogenetic tree constructed by rbcL gene se-
quences, the eleven G. didymecladia sequences in this study had no pairwise divergence and formed a single mono-
phyletic subclade. Intraspecific divergence exists between the eleven samples and G. subpectinata from Korea and Ja-
pan, ranged from 1 bp (0.08) to 2 bp (0.17%). According to the phylogenetic tree constructed by CO I gene sequences,
the eleven sequences were identical and formed a single monophyletic subclade. The pairwise distance of CO I se-
quences between the samples and G. subpectinata from Korea was 1 bp (0.18%), also belonging to intraspecific diffe-
rence. G. didymecladia and G. subpectinata were demonstrated to be the same species based on the morphological ob-
servation and molecular analysis. Based on the priority rule, G. didymecladia was classified as the synonym of G. sub-
pectinata. This is to date the first discovery of G. subpectinata existing in China, indicating a new record species.

Key words: Rhodophyta; Halymeniaceae; Grateloupia didymecladia; Grateloupia subpectinata; Morphological
observations; Molecular analyses



