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(L 3L IR A R A 22 e, ORI 116081; 2. IL TV K22, I T A Y AV EOR R sk %, KiE 116081)

WE: BT 0 FHBIMEESSRKZE BRAWLAREE B EbR A Hy) ) 58 R IR WA ¥ (Grateloupia
sorocarpus Li et Ding) TEBR WA J& 1 (1) 7 A7 3E AT BEHT S 2, 45 SRR (1) MR BT, AR AR, o B
B, BA, m5—15 ecm, A 1.5—2 mm, B4 mm, 1—2FERPAR 58, B WP alif R kN B8, 7
R EERR S as, A A HAEBUWAE . (2) WERC T4 0 AR BB 45 0 D9 I 1K) Grateloupia, SR A2 FE AN A A4
Bl e B AR B R I\ 545 4331 B 642 AN S AN 4 i 4 1k (6cpb-Sauxb ), PO/ I F AR R MK A MU o 732, 2
+FH . L ETEA R S IR I (G. asiatica Kawaguchi et Wang)—%(. (3)58 FUMR A T 10 5
AR B R la AR AR R, 5 NIRIAFE—E . (HFETFrbcLZE R 75 M 45 51 IR, A 5T 184N 5 Bk
WATSERE AR 2 (A JEHRAE 22 57, 577 b B Ll AR 75 3 AR 3 DR 1) T 5 8 T 22 e, T OB T HidEAb S2,
72 4 ] £ 7 9 MR A R I 22 57 2 p(0.124%), 57 [ H AR 1 0 R A 2 B 3 22 57 M3 bp(0.248%), J& T-Ff
W ZE 5 T CO T BE R 7 IR B 1 R G B, A F0 I 8™ T SRR WA B i A 2 [R) Tk 22 e, 57 1 e R A
H AR R S o s S5 TO B RS 22 53, T MO A S . IRIETE AR 500 1 KRR FHEE & 150 K527, IESE R

SRS s 788 09 T I A 35 ) [R) 490 7 44 o

XA RAURINE, EANE, RWKE; 2Tt aRer
X EHS: 1000-3207(2021)06-1331-10

hE A S: $949.2 SCRKFRIRAD: A

IR WA % & (Grateloupia C. Agardh) &R Ha-
lymeniaceae) i K (1)@, 75 7 [ HAi5E 7360,
Iz A TR ERRE A ARG AT IR . 1%
JEAR 22 Fh AT AS 22 AR R, P X 3 s e AR I
Mo (R AR AR D) HIC B O o R A Y R VA
XA RARIE SR TEAS P i@ SE T B, IR 2 Mk 73 28
HALIERTE . W5, 70T R PR K &, 1§
37> TAI BTS2 K (MAAT) B IR, 1277
VR S T4 4 2w gt BT 200148,
Kawaguchi®s' 5 I T 2 22 flrbe L5 R 5 41 43 7 4
G IEN BB KRFMIMEIG. filicina
(Lamouroux) C. Agardhi#kAT | VE4HR 7T, KIL =%
EANTE A BB A — @ AR R SEBR F 224
MR, P2 B U, A 44 N N ERIA (G, asia-
tica Kawaguchi et Wang), & ZUbR A2 b A H A4 X]

5= HER: 2020-07-07; 11T H#A: 2020-10-28

B 235t 7 4 SR A 9 25 10 O ik
0t 2 i R T T A SR I T ST P2 AN R IR
BRI (G. fastigiata Li et Ding)Fl X} {15 1A 3 (G.
didymecladia Li et Ding) 317 %5 52, K ILIX 24T
b S B b 73 S01) 2 S A SR s 5 ARSI AT HR R S 9 (G
subpectinata) MIFY) 574 . B IR W, 7EEESR 732K
LRI, T B T BN, AT BRI IE 4
BTy B HERAE, DYl o 2R Th SRR 4 E
SRt T B K .

AW T 5 R WA (G. sorocarpus Li et Ding)
WET CPEMEEE) (2004)5F 38 =M,
X AZ AN B HIR D AR BB, AN RIS — U AR
FESF BB, AINEORE IR B -, B0 44, B 2258
Fhb BEIR, ORISR R — i BRR, £
A R T R T A B A1 R A S5 4 B P

HE&WH: EXHAR2IE4(31200521F131570209) %% B [Supported by the National Natural Science Foundation of China (31270251 and
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A ARFAENS R E [ R4 By T A S T At
ATWRFCIFRESLINHT RN . D T S8 E A s fif #21) Sb
PR AR T4 HY 10 SRR AR e 358 110 70 S AT 2 15 W] 5
AREXNHILE. 4. T kaREMERF
3 W REAT VEAR BT TE, K SRR IR AR ) 70 SR Ay
BEAT ELHT S o T TUEE AUKE WA 3R SRR 5 (1 73
FREEIAT, DR i S R I TR A AR S
VR B IR0 o ] 5% s 958 Jos o 98 PR 8 1T A B
oy REEMA A

1 #RERZE

1.1 MRIERE. QBRI

FRAC IR EE: 20184FE5 H 220194E5 A #Ala] 70 %
RHEAT 58 IR 5 1SR AE, SRAE M s T b A
PR R AR T TR AR K 1(120°20730.
275"E, 36°3'27.202"N). # (120°23'46.644"E,
36°18'26.784"N)FI - A [ (120°19'58.555"E,
36°3'17.096"N)FIMI A W i A BV (R 1).

FRAS AL B R R A S5 B RE A 22 B P AR 2R 5%
F AT IR S, PR IR IR 1T T A bR
ARG T HEHBA R FEEEREATREHREE X
AR S A B A SE B IR AR AR R I bR
A WRAS AR TR AR, 73500 F T HE KR
I W 5% N 0 48540 S B BXDN A REAT 73 T 43 W

FRAIILEE: FEARBIANRIEZS N 44 B
R B LR 4 A FH ] B2 A1 Olympus BX53%% 6
B AT EE .
1.2 BRHILZBEMR

W R B B ) A AT 97 3% FH 43 2R 0k 5 T
P ARKRS REM. BN 0/ TR AA
FAHE T M E TR, JEAT IR R R, 2 EEA AT
B2 0 e A SR T IR AE AR B T SR AR R T 2
TS T4, TCHABP AL 4 AR Vb S5 28 i . Bl
RE AR AT RS IR W Ab B, B B 4 L LAk 3 V8 55
H . KR A BT B3 4% L8, s i K
B TR K o R T o ) TR A &% DY 43 7 AR TR
W B ARMARLAE, HENES. BiEkE T
JEEE20°C, SRR R0 pmol/(m’-s), 6 JH #A(Light:
Dark)12L: 12D 26 Nt AT 7 k. 1d )5,
For B AR b A R TR HR A A B B A
Fe B IR, B TR 7746 (LRH-250-GB) 1 15
F%o K HOlympus BX53% 6 & i 8 2 I W 246 1
HY RGO, A E B A RO R B R
I AT BLAR RN IRIE 3%, X R AR A 1) F8 Bl K
RE TGOS FESAT HE R R IR . BR2 R T e 1R Bs
F

1.3 EEFFISH

{7 A 40 B R 4 DN A 2 B3 711 6 972 B 3 A
DNAJS, XfrbcLAICO 1 FE PR #EATPCRIKSM 1 |
FEm AL IR AT I Y . 5I2H & NF5T—RT53.
F654—RI1381FIF1—R1. V4015500 58 K% 514
Bt 7 52 8 Yang % M Wang % 1505

MGenBank(https://www.ncbi.nlm.nih.gov/gen-
bank/GenBank) P4l SREL 17 F pE L8 E A H A
Y% U B8 S P TV M R 38 L o D 7 R R A Y R )
WORIRIABEG. serra. B VEIRINFEG. taiwanese N R
TURWATEG. orientalisZE1 2 F0 0 R g R
Halymenia1H. floresiaF {41 J& Polyopes1P. con-
strictus” 2 YN EEFI R rb LEE IR 31 5 A 9T v 45
B I8N T FR R WA 8 (1 b L3[R 7 271, SR EX 1 5% s
HR LA L2 AN S BE R IR (K H. pseudo-
floresiFEHAJBP. affinis™ HICO 1 % H FE 51 5 40
FOHP A3 28 R FR WA EE I CO T B2 7 41 47
S HTHERS . B Clustal X474 1E A0 HL X,
MEGAG6. 0% 3 g 22 57 FE HE M EENT . MP AN
MLZ %K & # , Bootstrap & 510007

2 4R

21 BRRIRMEAIMNBREES

MERC TR A BLSL( 1A), FiN5—15 em,
B % N1.5—2 mm; BAE BN A, SRR JF N
E R, AN 12 P PR XA BAE SR
&, B KA RN, 2T e FeIR, 3558

F1 BRIRUSENREM S, AR SMERZRSHIE
Tab. 1 Sampling locations, specimen numbers and gene accession
numbers of G. sorocarpus

- RHE RS
ﬂé%ﬂﬁ'ﬁ kA g = GenBank accession
Cl?)lclzgt(l)ﬁn Specimen No. number
rbcL col
Luxun Park, LNU18060580  MN809604 MN809612
Qingdao, China
Luxun Park, LNU18060581 MNS809605 MN809613
Qingdao, China
Luxun Park, LNU19052237  MN809606 MN809614
Qingdao, China
Maidao, LNU19060582  MN809607 MN809615
Qingdao, China
Maidao, LNU19052240  MN809608 MN809616
Qingdao, China
Maidao, LNU19052239  MN809609 MN809617
Qingdao, China
The First LNU19060583 MNB809610 MN809618
Swimming
Beach, Qingdao,
China
The First LNU19052238  MN809611 MN809619
Swimming
Beach, Qingdao,
China
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L4, A KA 2 PR b R (B 1B); $E
RIEBRTE, % REA B ERIR, MR H T AR
THI(E IBFITIC). 58 SR WAV R HETC A R D

22 RRIRWERAIEEH

B FRAE N TR AR R ) 1T 5L R 9510—680 pm,
Wi B 7—10Z M8 K2, KIE RN A
2, B JEEAN60—70 um, 4h 7 JE4—6)2, HHHIES /)N,
Z 2, W E3—4)2, g0 S K, TEARA R,
PLZ AIE AR B W H o 200K X 3 BE S,
BE N BE L A0S, BE 2 K N15—75 um, %R
2—3 pm, S JZHAIBEHS SRR U (& 2AH12B).

A FE A5 R SR AR BE A ANVR T R R A,
¥4 Grateloupia (6¢cpb-5auxb) B A5 14~ F 8 &
23N E ML, 5 1A SCRE AR B 7k k. SR AR
052/ 2, B SE T SR M AN o 4 B, R SR
AR I — FR RG24 M) BEAR SR, S2HG 2240 T
FEARAMN, 2 i E A ER . R R EE A
Moy RAOZARAE . ST A 4 A AN R DT 40 B, 1% LE 4 A
B — %A B MBS [m) B4R SR 1, T8 RO A4
(H 20).

T B 4 Rl B S R T A A e, R [
BRI, 715 T4 Bh At M A= B R PRI JEG3  7E A H)
5ty B 4 ] L M) DAL B SN A, % — 2k
B, BB 10— 124 4IRSl Bh A0 AR J 3
Je [l 2 L [ T R 4 (] 2D).

RIOERTERZEENE, 25 M4,
FEOH O Rl B, 3 T AR L B4 22 S Bh A M Bz Ak, I

TE A 5 A Ak, 3R T 7= A 7= 70 22 F6 1a) AR SR T,
oAt AR Rk A 10 JRRPR A 4 i U] A 1) gy R G 7R
%, P KM RAE TERERA Y. BxRes
L BB B 22 A0 AR SR Y I SR, B R AT
NEER ., AR EAEN170—230 um, BT
Ti A P fL, RA TR E SR EFLIR S (KB 2E
F12F).

VY 43l R s A /N 5 ERC TR AR LA 3A),
VY7307 BE S T F AR T B T b 3505 3B),
Ry AR T SRS 35 3 P R 2 4 B 40 A T LK
77 FEREA B (B 3C), i1 38 REAH R 0 505
2, SR A 7 (1 3D), BT Y 4091, B
HJE B+HFAE, K N40—60 pm, 75 H20—40 um
(K 3E).

23 BRIRWENFHLE

RGN TR R TR AR I (E 4A), %
FRERAERE SR TF 28 b,
RAFERIE, HAE20 um 24 (K 4B). 1E24h)5, R
7 — i T R R (B 40), FEIZHH K, 5 A R
AR IZR T T B R — I RS B, E R AL B i,
TN EGHEVERY (K 4D). LK EAH
AR SRR, AT SRR 5 180 % 1S BR 1 e e,
BE 5 AT IT IR 248 AERN4F), B2 40 % H 32
W%, oy % W RO BUZ AR /N EE AR 2R,
90 S G P R RS R A2 5 3 < st B 380 3K 24 g AT By
BL( 4G). 440 B7EKF 7 1) a4k H 40 g
T AE 3 L7 1) 43 Ak T 40 A A ) )2 AR AR By

0.4 mm

B SR R ETRC TR (R MBI 25 B 3R T WL
Fig. 1 The morphological appearance and surface observation of G. sorocarpus
A, RS TPR(LNU18060584); B. MEPC T~ 142 THI WL 28 R TSR OB IR (c. JE2R); C. MRS T AR T WL AR SR (ch. ZESAL)
A. Female gametophyte (LNU18060584); B. Gnarled cystocarp from the female gametophyte (c. cystocarp); C. Developing cystocarp from

female gametophyte (ch. cystocarp hole)
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Br(I& 4H)o AR LA SRR 2 AR T 5 A i 24 rbcLEEFFISH

A, e —ANBOR IR AR, RIEIRAR R A B % (] 41 AW R ILIRTE T 8%k rbcLILK FE 41, FE K 41
43y FIRRIZG KB T R E LB (K 4K), B AL K N1259 bp, X ELFIE J5 7 51K FE 1184 bp.
Kk g A KR B T R SRR A i 4 1 (K 4L), DY 53 rbeLFE R F 51 L X (MAGE6.0) 45 B &7, A<Hf

BT SR TSP K E LR R ER. FESMFEA I rbe LI N Fr A1 el Ak 22 52, 577

B2 SRR B MRS TR A B 45
Fig. 2 The internal structure of gametophyte of G. sorocarpus
A, B. AR (mf, #822); C. RIWEESHE AR HIML( ca. SRAL); D. 4 BI04 SR RS UT T W (ac. SBNARM); E. A& R & 14
(cf. A& & 1k); F. RN W
A, B. Transection of the thallus (mf, medullary filament); C. Cross-sectional of carpogonial branch ampullae (ca. carpogonium); D. Cross-
sectional of auxiliary cell ampullae (ac. auxiliary cell); E. Complex fusion (cf. complex fusion); F. Longitudinal-section of the cystocarp

4 “of R
KlI3 SRR B DY 7 TR IR A 454
Fig. 3 The morphological structure of tetrasporophyte of G. sorocarpus
A. P97 TR (LNU18060585); B. VU7 4td T 4R 3R 1 W7 DU 23 165 38 C. DU 531 38 REAT A (em. DU 53 1617 3 BEATRD); D. =50 #A(dy. =
S3K); E. AR I 43 1T 32 8+ 4y R (te. U5 I T-2E)
A. Tetrasporophyte (LNU18060585); B. Tetrasporangia from tetrasporophyte; C. Tetrasporoblas (tm. tetrasporoblas); D. Formed dyad (dy.
formed dyad); E. Tetrasporangia cross division (te. Tetrasporangia)
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T (10 TV i e 52 G 22 S5, 5 7 ) AR o 4D T
IR W% 95 () B Ak 22 5% 3 0 293 bp(0.248%) 12 bp
(0.124%), H AW T FI8NNFEA L WM IR WA VEAE R
BB WAL T ML G S (B 5); R R
HA L IANFR B 2 5 17(1.505%)—98 bp(8.289%);
5 ANEEFIP. constrictus M H. floresia T8 % 7 7
AP 155 bp(13.100%)F1154 bp(13.009%) .

25 Co | EERFY S

AR ILHAT T8 CO 1 HHNFF, P oK JE
“H641 bp, X ELH IEJG BT 5138205, 751 FE
616 bp.

CO 1 N X (MAGE6.0)45 5 B, AHf
AR CO 1 EFFHITLZE ST, 57 H ik E
FH A (P R s TR 2 =, EATERBIKE
WA S TS R A S (] 6), 5 MR A P & P AR
QAN (R i I 22 57 4 18(2.94%)—80 bp(13.04%); 5
VERNHNEERIIP. affinisFIH. pseudofloresiifIigFE %=

B
20 um
E F
‘_-:__\!
30 pm 30 pm
I J

60 pm

50 um

S5 5129107 bp(17.51%)F183 bp(13.59%).
3 Wit

AT 58 5o 5 TR0 s 75 R STV A 5 1 T A 5
FRAEBEAT W EL LA, KRB kit . s
T TA; & 2). PIENTEREY L RAR
AN 22 s SR SRR PR LG 1—2 B PPIR 7 A, /A
L — AR KA 2 [P R b, T 1A 38 SR E Bk,
W IRAEAE — T 2 IRIR, TR A i B A 1—3 [ PR
I3k, B BRI 73 A 72 R [ 55 2% DA AN BN
Ao IR 5 R VA R AR A B 45 K B A e A B
INAN TR O] 43 3P AR o G Hp T P R WA 388 (1) A= B 45
¥ 5 (6¢pb-Sauxb) B, S5 A 40 fufik &, Gl Bh4H
Ha A A IS, B 94k SR 0o B LR A (A
FE 2510 5 P A 5 56 4 — B

B0 I, SR SR 5 A 3K 1) - 75 1 i IR 23 S T
B R B WA, B S A M A 2 g AT o 2,

30 pm 40 pm

Bl4  JRARINEER R R & R
Fig. 4 The early development of G. sorocarpus

A BAERINMEER, B—F. 26 RAEMELR; B. 07 C. D. RAATWEAFETR; C—G. BiRE AR/ 2400 R H. #0R

PRI T T SRR S AL RS KL B EFHOB G L. Bk

A. Carposporophytes on the surface of thalli; B—F. were taken by using a fluorescence microscope of gametophyte; B. Carpospores; C, D.

Transformation of protoplasts in the germ tube; C—G. Cell division in the germ tube; H. Discoid crust; I, J. Fusion of discoid crust;

K. Upright branches; L. Growth of sporeling
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NERRES B, &8 R R iRk A, 5
PHIE A 1 7 TR B 28 — 3. S R Rt s
5 PR W AR TS S A LR E A AR K
P N E—Fh

FF rbe LI R #E4T T T A0 50 1) 58 SR dik iy
BT T RESTHERG K EW, &R ERA
A8 SRR A P 5 7 H B 7 0% AR
T I [0 0 P 5 S 3 TG S 22 S FF W R S 1 i3 A
X, 57 E R ER H A B SR R 7 S N2 bp
(0.124%) 13 bp(0.248%) . 2= 75 Sl Tt s v82 G

W5 A 88 TG Tl A 72 5 O R AL A REAL ST PRGN
N BR R W 5 5 7 L LR A G I I R s 35 P
B R ORI A ZE R . W Tk BB IRER
SRR 35 55 N IR n 35 [ — oo

E IR A 6—T A G, fE6—9 H ik
R o 3 B AAIYT 0 ME I T R A R T R AT R,
DR AR HI AN [, Al T A R A, 47
TR TR LIRS REM ™ Lk
VFESE. HIMAT I, W R AR A B AL B AN R AR
S PRHE KR L ER P A ARSI AN, T B

TR ) rbe L3 ] e A1 3 72 57 7£.0.00—2.00%, 1)
BT MANZER. ETCOT RERMEK RS BN
AW T8N 58 BRI A 8 5 77 1 e [ AN H A 1S M

(7 ol A R AE A B 2 LS AT S VR 220 . AL, 4E
e ey o o rp FURPE I — b A O 25 B — I
FIPR A BT A B R M AL — AN B M B Bk

Grateloupia sorocarpus Qingdao, China (MN809604)
Grateloupia asiatica Shichao Dalian, China (AB055485)
Grateloupia sorocarpus Qingdao, China (MN809611)
Grateloupia sorocarpus Qingdao, China (MN809606)
Grateloupia sorocarpus Qingdao, China (MN809605)
8788196 | Grateloupia sorocarpus Qingdao, China (MN809608)
] Grateloupia sorocarpus Qingdao, China (MN809607)
Grateloupia sorocarpus Qingdao, China (MN809610)
Grateloupia sorocarpus Qingdao, China (MN809609)
Grateloupia asiatica Qingdao, China (AB055488 )

97199199

Grateloupia asiatica Shimiao Dalian, China (AB055484)
= Grateloupia asiatica Korea (KF156732)

99199199

77190/65 = Grateloupia asiatica Japan (AB055492)

— Grateloupia serra Qingdao, China (KP195736)
ﬂ'j Grateloupia taiwanensis Taiwan, China (EU292742)
Grateloupia huangiae Taiwan, China (HM590410)

Grateloupia huanghaiensis Shandong, China (KC869931)

99199199

Grateloupia orientalis Taiwan, China (EU292744)

Grateloupia tenuis Hainan, China (KC918541)
Grateloupia catenata Dalian, China (AB038617)

Grateloupia yangjiangensis Guangdong, China (HQ324236)
Grateloupia ramosa Hainan, China (JX974608)

ﬂ‘j Grateloupia boaoensis, China (KC904940)

Grateloupia yinggehaiensis Hainan, China (HQ332514)

Polyopes constrictus Australia (AB055468)
Halymenia floresia Malaysia (AB038603)

0.01
K5 FTrocLEHFFII TR RE R EW
Fig. 5 Phylogenetic tree based on partial rbcL sequences data
H. floresiaR1P. constrictus YE RN, 73 R ERTFR KT 50%H5E, 5 B AMLED . NICHFIMP(E), FLAR T A SCHE 78R
The rbcL sequences of H. floresia and P. constrictus were used as the out group. Numerals at nodes are the bootstrap values (support

values>50 areindicated above the respective branches)from Maximum Likelihood (former), Neighbor Joining (middle) and Maximum
Parsimony analyses (later), respectively. In order to make our research species displayed clearly, we marked them in bold
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Grateloupia sorocarpus Qingdao, China (MN809612)
Grateloupia sorocarpus Qingdao, China (MN809613)
Grateloupia sorocarpus Qingdao, China (MN809614)

Grateloupia sorocarpus Qingdao, China (MN809615)
89

Grateloupia sorocarpus Qingdao, China (MN809616)
Grateloupia sorocarpus Qingdao, China (MN809617)

100 || Grateloupia sorocarpus Qingdao, China (MN809618)

Grateloupia sorocarpus Qingdao, China (MN809619)

89 Grateloupia asiatica Korea (KJ648515)

'— Grateloupia asiatica Japan (KJ648513)
70

Grateloupia divaricata Korea (KJ648519)

75 Grateloupia lanceolata Korea (JX475010)

Grateloupia elliptica Korea (JX475024)

— 58 ——Grateloupia kurogii Korea (KJ648538)

100 [~ Grateloupia hawaiiana USA (HQ422635)

L Grateloupia imbricata Korea (KJ648526)

90 Halymenia pseudofloresi (GQ862072)
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Fig. 6 The Maximum Likelihood (ML) tree based on CO | sequences
P. affinis# H. pseudofloresii V£ 5N, 733 1 R BIRSZHRF R KT 50% A 5UME, LA A AR SCRFF 0D
P. affinis and H. pseudofloresii were used as out groups,numerals at internal nodes are only values above 50% bootstrap support are shown,
we marked our research species in bold
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Fig. 7 The external morphological observation of G. sorocarpus and G. asiatica
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A. External morphology of G. asiatica Kawaguchi et Wang; B. Typical specimen of G. sorocarpus Li et Ding in Flora Algarum Marinarum
Sinicarum
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RESEARCH ON THE REVISION OF G. SOROCARPUS L1 ET DING BASED ON
MORPHOLOGICAL OBSERVATIONS, EARLY DEVELOPMENT AND
MOLECULAR ANALYSES

WEN Xin', BIAN Yao"?, ZHANG Xin-Tao', MA Yue', WANG Chen' and WANG Hong-Wei "’

(1. College of Life Sciences, Liaoning Normal University, Dalian 116081, China; 2. The Key Laboratory of Plant Biotechnology of
Liaoning Province, Liaoning Normal University, Dalian 116081, China)

Abstract: Grateloupia sorocarpus Li et Ding collected from Qingdao, Shandong Province was re-examined through
morphological and early development observation followed by molecular analysis. The results showed that: (1) The
thalli were upright, purplish red, single or clustered, up to 5—15 cm high, main branch width 1.5—2 mm, 1 mm thick.
The texture was smooth and cartilaginous. The first branch was flat with pinnately branched 1—2 orders. Small plumes
with flat or stick shapes. The branches were opposite, alternate or partial and usually constricted or tapered at the base.
(2) Male gametophyte were not seen. The reproductive structure of the female gametophyte included carpogonial
branch ampullae and auxiliary cell ampullae. The reproductive structure of female gametophyte showed representative
Grateloupia-type; Carpogonial branch ampullae and auxiliary cell ampullae were composed of 6 cells and 5 cells (6¢pb-
Sauxb type). Gametophytes dioecious, mature tetrasporangia originated from inner cortex cells and splited into cross.
These characteristics were similar with those of G. asiatica Kawaguchi et Wang. (3) The early developmental type of
G. sorocarpus Li et Ding were ‘mediate discal type’, consistent with that of G. asiatica. (4) Based on the phylogenetic
tree constructed by gene (rbcL) sequences, there was no sequence divergence between the eight samples of G. soro-
carpus and G. asiatica from Qingdao and Dalian, which formed an independent monophyletic subclade within the large
Grateloupia clade of Halymeniaceae. The rbcL sequences differences between G. sorocarpus and G. asiatica from
South Korea were 2 bp (0.124%) and the rbcL sequences differences between G. sorocarpus and G. asiatica from Ja-
pan were 3 bp (0.248%), belonging to intraspecific difference. Based on the phylogenetic tree constructed by CO I
gene, there was no sequence divergence between the eight samples of G. sorocarpus and G. asiatica from Korea and
Japan, which formed a single monophyletic subclade. Considering the morphological observations and molecular ana-
lysis, G. sorocarpus Li et Ding and G. asiatica Kawaguchi et Wang were proved to be the same species. According to
the priority rule, G. sorocarpus Li et Ding was the synonym of G. asiatica.

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



