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PR IR PR 55 BT 38 A 5 B R AR 3 O 35 5
KR BN T X — s 5 07 RE IR AR T R
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55 A0 0B SR AL AT RE O A O [ E /Y, AR T
AE 55 25 R PR I3 AN (] ol e i e B 2 5 A0 i
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A T R AR L 8 AR Y
PN S b PR S N N NN S E
W T TS 18 A, P70 B3R M 1 9 e b 2 32K Y 2R
ol REFR 43, I 75 B 0T T A 2 o DA TG R 1 A
J& , PEHUHE A AR A ) DNA, DNA $2 B HT 5 A
H ) A A 20 2 O R) & ( Tiangen, Jb50) , #4520
BRI WA . A% NCBI | 4RIEIZ %5352 5. 8S
rDNA-ITS X [ {8 <7 )5 51" #% 31 51 4 ( Primer
Premier 5.0) , ¥ 343 & 5.8S X {57 X ., b
TuEs ¥4 9K :5'-TTTGTCTTATCCGCTTTGT-
3" fl 5'-TCATCTGGTATGCCTCCTA-3', 7E 20
wL Ay PCR SN AR ZH & 10 x buffer 2 wL ,DNA
AR 50 ng,0.2 mmol/L Y dNTP,0.5 pmol/L [
19,1 U ) Taqg ¥ 4. PCR P 34 H)7:94 C
AR 5 min,94 TAEPE 45 5,54 TR k 30 5,72
T 1Eff 60 5,30 NMER, i )5 72 THEAf 10 min,
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SE IR R A 22 AR (Bnid i RZ-T)
Y 41 (5, 53 48 4l 2 (SPY-1,R, Q) 5 B A4 M 4fi &
(WT-PT, W, 8 ) FERE M 387 £ L i 2
REBIE X ARAFTEL T E N, RG22 RIEH
DISERM ML SE Z RIR M I B E A &l B
VDB E N BT, A 2 RIK F, MR
B R G A A B S A A R A
X, 2009 4 3 H ], 5o b v v i SO D52 (5
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TUVE I 7K, KR 25 ~30 em, R 5, 8 40 i
PLUIWE S 26 B 2208 1 (RZ-T ) ¥ 5 g3 3] D1
SR, A BB 3 KRG, BAESFKMAL10
s) JHRE B R 15 d, 2 4k
AN FEIF R I 7e 22 Rk . Bl )5, ok & DL 5E 3%
1 ARE TSR B 22K, A 50 em DT
VE R K AR SRS 3R, B 2 FA S — 2R T K OB IR
# i >l 20 wmol photons/(m’ +s), [ 8 H FA)
TG 4606, LU 3 D58 22016 Rk &, 48 RO IR
BFE 2 10 he 29 AW, Do 22 R1IK & &
T Z MR SR, e e I SR D5 22
ARVRFL R B, 76 b F A7 2o 753 K03,
H 5. J= 6:00 Fi i1 D172 B IA], il AR B N 0
sefl o RSt REH G % 4 mx2 m i
7S W (e A Tl B AR AT B AR AT A
KR4 m, 58294 cm) B A5l K9, ft5e 1
THE. BB, H Rl a7l b
Y28 SRR AT RS o ST R R B 20
d, BB 43 47 R, R B S 0 R R AT i B
S S N NS U Rl <3 I S o T 77
(Olympus CK) N & > 55 K , WL 52 IR 14 19 2
TEEAIERNEN . &K 43 d, BT A,
FHUT R 0 B 2 1 58 3 i AR A 52 8 it &) R A TR
SEE AT RIS, H R AR BT E
B DAE 28 31 B A IR R B . & R B R
FAF W B (25 £ 1)C, )t % B 80 pmol
s) (10L: 14D) . ffi FH A5 TR H
A1 MES il & i3k 2 45 JH B g — 2 B IR

pwmol photons/(m?* -

photons/(m’ -

1.3 RAZEXFEMNFERIRERKMHRMENE
7 W 2=

RAREXFAGHFARTRET AR B
VRIS 2009 4¢ 2 H, PR E A IR R B R
il PR I C HAT KR R 7 20 R AR IR 5t
RAE, A BT 518 52 g % A ISR 3 d, B X
WA BT AL, & T K P OBCR 1 R AR
AR T BIE SRR R IL(D =9 em) o 4R
TR RN W RS, B B s &
HEEAR 22 R A R AT BN B SR, LAAR A Hy B R4
TR ZZ R (BRIt WT-S) o G2 RIKEE TR
K F g KUINE 3 03 ALK R 4 5 58 30 ) D
SURRM b HZ BB DN, B IRl E (24
+1)C, 6t M % & 10 pmol photons/(m’ - s)
(12L:12D), 10 d J& , ¥ Bk D172 I 4 A8 i 15 57
W, IR 3 2 20 pmol photons/(m* - s) , H ¥
BB . B BUA IR N5 WKl 2R 18
OIEFEME T 2(29 £1)C, 61 10L: 14D,
2 DL SE 22 R B, 2 DL 5e 2 1 K K 1 58
il 7R AT AR U RS e T, BEE
B WS 4R 2 (0 578 46 7 A RS 3R 0L 2R A7 B RS 9
B3R 20 d J5, FIJT B /N iR A O B 37 TR 34 56
BHEN BT RAN T R SE  HR D
RRAR FE 73 i, G ik Fe e o B 3R AR 1R IR
(25+1)C, 6 # 10L: 14D, Y6 M 25 BF g 80
), A B SRR <1, 27,
B A B — 2 R IR

KRR = ANF AR RIKE LR IE S K
VARIUE S 2009 4¢ 2 H, WAPFRE A IR R B R
il BRI C BAT KRR T 20 R AR IR 2 5t
AR BT 5 0 =9 S5 F | %L A KIEA
Wi 3, LR RAL T SRAFRR T KZE 2 ~3
JE LA kg G Y A0 W T Bl TE B O A D
gt b ik SR A B A DL IR W R DL 5 22 R AR
(PRichy WT-G) o 432 A B4 —FiK, @2
6 MM, £ 9 AW, 58 22 R & U,
HEAT 5T A0 TR, B R B Rk . B 24 d
J& TR ¥ /N RAR AT i b s R R AT
FNFRAIEFR, H B BAMRE R A, et
PE

FAAZERAEHAERGEANNLES
ST FEER 2008 4F 2 J1, MR A4S T B
7N REL SR A U X T AR R 5 SR R B B AR Pk
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£SO NI ONIERE RPN U RE JIVLIE NN
BEAT R AL TR, I 15 IR LS 220K AR (Rl
WT-ZP) 2R Wi J5 i 5 DL 5e 22 4R M 10 15 9% 5 3 Tl
o FRD5E 22 R R R AT e TR B, O
ERT1.27 0 %26 KA AR, L8047
R B AR A T B sE B ER AT BN TR
L 1S N o 2 B W NN 7 2 o 2 W L
B IR 2R PFTR 127 o ge A, A AR A B RT , Bl
HLIBCHR 73 R A4 XS 5. 8S rDNA X )3 51 HEAT 73
LI 1 T RS

2 45

2.1  RPAIREE SR UK oh M 4 ) 4 A0 BE2E B4R A
) rDNA 5.8s R R R F SIS T 46 R

it PCR P75, A 3 B e A [ (A i 4R A 55 3
BRI BR PR R S T T — R RN — 1Y
DNA Ji B, 257 500 bp (& 1), 551983t i H
B BER/NARAE o R 45 3R, B R (A S
HE R ) A IR A Py 37 38 57 Wy Py 9] — 2, 9 R B
KJE 25479 bp , 1 ITS 1 5ITS2 1 & 43 )3 51 A

SEREHY 5. 8S K ¥, 5.8S KK JE K 160 bp,
¥ 43 A — B poly A Al poly T J¥ 41 (1 2) , ¥
§ 5 NCBI | & A A (4R B A 7] b XY 35 28 38
5. 8SIXRAFJF 458 4 —E,

1 BFAEIREESER (ki B (k5 ki R 4K
A& EY 5.8S rDNA X PCR #3 7= ) B2 ik &
M. Marker, (DL 2000, TaKaRa) ; JkiE 1 ~ 3. BA ki i 4 [7) 44 i
RIE; 4~ 5. BRAEIEMRIR ; 6. Bk rE MR
Fig.1 PCR profile of the 5.8S rDNA regions for

monoecious and dioecious blades of
Py. haitanensis ,respectively
M. Marker, ( DL 2000, Takara) ; Lane 1 — 3. single monoecious
blade; 4 - 5. single male blade; 6. single female blade.

TTTGTCTTATCCGCTTTGTCTCGGGGGACACCCCCTCTTTCCCTTTGGGGGGCGGG
GTTGGAACCTTTGAGAAAAAGCGCTTGTCTCGGTACAAGAAAAAAAAAAAAAAAAA
AAGATACAACTCTTAGCGGTGGATATCTTGGCTCTCGCAACGATGAAGAACGCAGCTA
ACTGCGATAACTAATGTGAATTGCAGGACTTCGTGAATCATTGAGTCTTTGAACGCAAG
TTGCGCTCATGTCCGGGTGGATGTGAGCATGCCTGTTTGAGTGTCTTTTTTTTATACAAA
AAGAACACAACCATCGGCTCTCCAGACAAGAAAAACAACCGCTCCCCGCTGTGTCTT
CCACCTTGCGTGGGAGCACGGGGATGGTTTGTATGGTGCAAGCCGGAGATGGGCACGT
CGCTCCCCTGCAAAGGCGGGGGGCGTCGCCCGAAACAAGGAAAAAGTGCCCGCTAAT

AGGAGGCATACCAGATGA

B2 BFAERERBEPEERGS B EMH KA S.8S rDNA XUl F 4R

NRIZ X 519 )5 81, BISE 853 2 5. 8S tDNA X ¥ 51

Fig.2 The sequence of the rDNA 5.8S region of monoecious blade and

unisexual blade collected from the wild population of Py. haitanensis

the underlined nucleotides was the sequence of primer,and the shadowy area was the sequence of 5.8S rDNA region.

2.2 RAFZGTIEXREIVCERMHRE
MEBEXSHFINELER

ARG 20 d, N T 2428 & & (RZ-T) 5%
il FORBEK LR 5 mm () F, R, 765
M TR G ZB, R BB T 4
ARE B2 ForAREg (R, W) 2 fl 4
Y (R, W') R'E@H I R @ Z A%, Y
PR AN FE 30 G SRR AE P E L W

W e 21, e MR IR An S B i 0 45
BRRICER T -1) o FEREHLIRE 19 751 #k R
e, 2 B ARG A 5 & BE,95. 6% (1 IR 4R Sk
2 ~ 4 Ao M 5 2R PR HE B A R B R A R R
WA b AR AT oA, AT IR
AT AR AN (IR T 2 ~9) , — fioHE
DL PR 3 B8 e AT, 3538 1 6 B A7 78 5 7™ E 1)
WaE (R,
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F1 BRHBEEMIZERAIEZHR(RZT)F, HRE(B# 20 d) WEBER
Tab.1 Development of F, gametophytic blades of artificial hybridization strain(RZ-7) in

Py. haitanensis after cultivated in the sea for 20 days

PR A B 8 RO 5 2R A

microscopic blade

PR % 1 P AR L 45 32 1
blade phenotype identified

IR e S 0 1 € R

numbers of arrested

R R H

blade numbers

phenotype by naked eye color-sector in blade
.
. EIHR g R A single-colored blade 0 33
single-colored blade

2 it A ik 2 {8 e 4 A 2-color-sectored blade 0 200
2-color-sectored blade B IR A single-colored blade 1 168
3 @Em Ak 3 a5 & 3-color-sectored blade 0 45
3-color-sectored blade 2 {4 & 2-color-sectored blade 1 144
A R4 single-colored blade 2 105

4 o A ik 4 B 4 1K 4-color-sectored blade 0 5
3-color-sectored blade 3 it & & 3-color-sectored blade 1 12
2 fa i A& 2-color-sectored blade 2 31

P E R4 single-colored blade 3 8

R 1 PR AR 751 SRR R B
AR A7 95.6% (718/751) , H o iy R AR A
4.4% (33/751), {H 2, B F 62.3% W Fi i &
TRIETRAFAE 1 ~3 A IR ME L 4> B RO & (e,
JEPGE R IR, 6 i 5 IR 58.2% , o,
T2 A3 M 4 IR SR E
B H 49.9% 7.6% F1 0. 7% , 1fij B £2 0ok 4
B S B T2 41.8% , T F:3% 91. 7% fy Ik
P e R AR 2 B SR, TS 3 ~4 A~
eityim G RAR 20, 3 1 B 446 R 2 B0 R 1k 2
H 7 0 BB R A R DU AR 1~ 2 b A

T AR R B 43 d, F, iR IR 9 fA K ik
5 emPh b %R E ARG KR A S R B AE
Krig 1368 Ak R fk o, 38 0 i B /)N 60 B 1 R
AHSRAR /I, G SR B AT PR HR 9 ) B0 €6 1k 5 TR 1Y)
BNBEE 42.1% ,3F HILF &2 2 At
G E 3 ~ 4 DO A A D B AR

it 57% o HAE BB T A 4K A s kB, A8
78.7% I HL (o R R A 43. 8% i & R oAk
PRI HEIRAFAE 1 ~2 DT AR/ B bk

FLBRIE IR 163 BRE i 13 14 B 2 1A IR AT A A
BT IR A A 5 A0 O Ak, P g A
73. 1% B BAS % VR D ME A (] 14, 26. 9% Sy HLPE
PR 5 180209 5 4> (0 B 289 23 B B — 1 31 (e
PEBCHERE ) , B0 7/ B i PR B AR BN R
B K
2.3 HARRERBRARXRITERF, HIKE
Bt 5 R B

TERA TR AT BE 6 I O Tl 30 26 2% AR T 5 57 T
R R WT-S 5 WT-G /) F, HARIK,55 d )5 %
A ity 28 0 DR A 4 © R, A R i AR R 8 A
i R A T G5 T B R (8 P RS 1 B 5 A E R
RSP TN RBETE, C &8
AL A R X 50 e E P S5, G 4wl R 9 F,
ARIAEPERN (£ 2) .

FR2 BEXTLEERFHF, HREEINRBYURLER
Tab.2 Sex and sex ratio of F, gametophytic blades of the wild-type strains
(WT-S and WT-G)in Py. haitanensis

o R T S A E A B T A 1A B O e ) A 1 WEHE 73 85 1L
HE /2%\ .
. total number of number of number of number of segregation
strain
the checked blades female blades male blades monoecious blades ratio of sex
WT-S 540 267 271 2 1:1(x* =0.02,P >0.05)
WT-G 531 260 269 2 1:1(x* =0.12,P >0.05)
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M2 AE W, BRI A BT AR AL R 1 F,
RS 3 S0 2 3 o B SR R B el 220k AR
Bl Dlse i i M ARl B d R s m, BE
ITEMERE Z3 25 L35 o 1s 1, e A () A A A 1 4
B4R 0.37% f10.38% i Z L T ZExs
(t=0.7,P>0.01),

2.4 FHEBBEMRR(WI-ZP)H F, HREM
DFEVEFMEHINELENE

KR T ARG X WT-ZP &1 F, iR
CHEE N 26 X) 47 [l L3 = A7 3G 5%, & Wi
R AN R B, B AT A A AR B i A 1A
B IR BRI L A8 BT B € SN T A B € e A A
(BRI ) o FEIX 2B i G 7K b, @B B (o 2
TR0 2%, (0 B 22 ) 1) B8 25 S A I K (I
FRIL-1,A,B,F,H,J-L) , A A (ER -1,
C,D,E), Xf /A [ Mok & A A 5 B iy 5. 8S
rDNA X J7 81 #4750 #r, R BLEATH T 31 5 R A
PR AR L B R B AR IR 53R 5. 8S XTSI (& 2)
A8, HUL, X SR A R] R R IR SR R AR
R R G B A RANMEZ R T B R R
A 1 JE AR AR AR

A A 2503 BRRAR (H % 26 K R K
5~10 mm) J5 & B, 1807 #4514, i
72.2% AR LR 2 8 B 2 A8 B B 6 ik
Gk, HA 3 R4 ik GRS, BEE,
AkLLBE 3R Py 915 BB ik & 1R & B & 1K
WAL BRAFEL, LT A Wik & L
BEA I 2 KR A3 Il AR RS AR 1 ~2 Ak
= IR = B OB Y RA B IS Ty i a1 S| B S
P -1,2) , e ey A K143 22148, I8
T B A AR 1730 ~1/10 (IR -1,
2) o YMAREAEE TR 2 ~ 10 em B, Q2R 5 A R
Gy PE, Rk 55.8% (511/915) A4 hy B o 32 7Y
B G AR AL 44. 2% (404915 #k) , JF HILF
HIE T 2 DOy A A, Hh iy 29. 2% AR
(1187404 ) , JL L €0, e A X 42 A, vl B 1) IR 375 Wb
SrPEdok (BRI -1) , AR 1) 70. 8% (286/404)
A Ay JE R f Hu i BRI (BT RR TT-2)

AT BH G e 118 BB A ik £ A
(BRI -1) o, BEHLEL 46 B P 4k 22 55 5%, B %L
B SR G FE A TIB RO AR B R R, S
RAR I 5 S L, 3 26 01 £ 48k A5 1A 11 B 3 s S
MAEFR T4 B G , v SRR . (2, B

AR B 10 R 23 DX IR B T A AR 2
RZ B € AT A S, i R A 8 P 1) 2
BN A (PR IL-1) o B3 15 97 I T A S 4 30
S PR HR R 4 R T i R M A R AR B A
A L A2 3 i (R IT-2, G, HL LK) o 6
o PR L R R A R A8 € R B /N AH T I B )
2T M I T A 9 1 ) 2 R (IR R -2, 1, K5 R
I3 ) 5 &0 53 bR A4S ol T e 1 €0 Bl 8 A ., (8
ARG L B G DOME R £ B B 52 AL T 2R (R
RRIL-3) o 24 BT 00 i 45 A 1) 2 988 € e A5 /D (BT R
I-2,3,L Fros ) i, )b 200 22 3k AR I T f) 15 5%
/DR 53 BT LA BE LA (EL I A 8 IR A Y
R R B il T 5E A A 4 R AR B0 5k B
WM a2 fEX 46 BBk & 1,
78.3% (36 KR ) B bR AR 14 1 531 2 2 Shy HE fE € B
AR A, 2% B I () A vy 1 ) e L, 21. 7% (10
PR BRI IEBR AR Ay M — e SME — 5 A iR
By B ) e R

3 e

XY B2 10 AN AN )9 XA B A4 4%
3 T AR 5. 8S tDNA-ITS [X 3 17§ 51 4
B AESZ A1 5. 8S tDNA X J§ 51 58 4 — ¢, {H
HHE YR 5. 8S tDNA X ¥ 5l 2 [A] 17 ¢
RAK M 2 5, F 5 RN 79. 7% ~ 95. 0% ,
B, N 5. 8S tDNA X H 5 2 352 9 Ff (] 1 £ 57
PE,RE R R K IE 2 — o EARDESR
NI 55 52 M I () 1 5 M e S A AR AR T g o T
64 5.8S tDNA X J¥ 41, Jf H 5 NCBI 14z i 1)
In%3% 5.8S IDNA X7 91| 56 4 — 3, X £ W, 7
W A 4 5 SRR A v R ] A 1 bR A O A R
R AR AR R & F oy 282 B L B 5 3

AW 5T A KR S A HEAT 5E 460 5K 1 AN 1
EARR LB TR AKNIEEEANT RN AR
(RZ-T) [ F, MRAK FE BT T 2 FoEA (@
52 FhE A0, WO E LS RUESE 95.6% 1 F, it
ARMIE T 2 ~ 4 (0 P 522 HE 50 AL B 1 2065 ik
T, BLAE R 5% 5 A IR N B R R B X
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Observation on tetrad development and formation of sex phenotype of
Pyropia haitanensis blades in natural conditions

ZHANG Yuan, YAN Xinghong "
(College of Fisheries and Life Science ,Shanghai Ocean University ,Shanghai 201306, China)

Abstract: The cross between a red-mutant (R, @ ) and a wild type (W, & ) of Pyropia haitanensis in
laboratory demonstrated that its gametophytic blades were mainly monoecious. However, sexual observations
showed a contrary result in the wild populations of this species. In order to clarify the real sex of the wild
blades,some of the key issues related to this discrepancy were studied in this paper. Sequencing analysis of
5.8S rDNA region demonstrated that the monoecious and dioecious blades in wild populations of P.
haitanensis were the same species. In nature, the heterozygous conchocelis produced in the cross between a
red mutant and the wild type was cultivated, and the conchospores released from mature conchocelis were
cultivated into F, blades. Microscopic observation showed that two parental color sectors (W sector and R
sector ) and two recombinant color sectors( R’ sector and W' sector) appeared in F, blades,and 95.6% of the
young blades ( about 5 mm in length) were linearly sectored with 2 — 4 color-sectors. Besides, when those
young blades grow up,each mature color-sector in the sectored blade was unisexual( either male or female) .
Therefore , the color-sectored blades were also the sex-sectored blades. Those findings tallylied with those
obtained in laboratory ,indicating that neither the position of meiosis nor segregation mode of the parental sex
was change in natural conditions. However, during subsequent development of the young blades,one or two
basal color-sector ( s) was arrested severely. As a result, they formed very small areas on the blade which
were hardly discerned by naked eyes. The area composed the rhizoid or basal part of the adult blade which
could hardly maturate. Nearly entire blade was derived from one or two top color-sector(s) , therefore color-
sectored blades dropped to 42.1% . However, the uppermost sector took very large area of the blade and its
maturity was much earlier than the middle and basal part. As a result,in the beginning and middle stages of
the maturity ,almost all the mature parts of the blades were in the upmost sector, and their phenotype showed
unisexual even though they were monoecious actually. At the end of maturity of the blades, the middle
sectors started to maturate,so the percentage of monoecious blades increased significantly. The results above
showed that the wild blades of P. haitanensis in nature were also mainly monoecious. However, the
probability for observation of its real sex was greatly reduced because of the uneven development of the
tetrad and the asynchronous maturity of the top,middle and base of the blades. Due to these factors, one-time
sampled by naked eyes often revealed that the wild blades were dioecious phenotype, with a few exceptions
of monoecious phenotype.

Key words: Pyropia haitanensis; tetrad; blade; monoecious; sex phenotype
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Plate 1 Photomicrographs of the arrested basal sectors in the color-sectored

F, blades produced by the cross between a red mutant(R, ¢ ) and the wild-type
(W, 8 )in Py. haitanensis after cultivated in the sea for 20 days

1. an evenly developed 4-color-sectored blade (R + W + W’ + R"); 2. a 2-color-sectored blade (R’ + W') with an arrested basal color-
sector; 3. a 3-color-sectored blade (R + W' + R) with an arrested basal color-sector; 4 — 6. the 3-color-sectored blades(R + W + R) with two
arrested basal color-sectors; 7. a 3-color-sectored blade (R + W + R’) with two arrested basal color-sectors; 8. a 4-color-sectored blade (R +
W’ + R’ + W) with two arrested basal color-sectors; 9. a 4-color-sectored blade (R + W' + W + R) with three arrested basal color-sectors.

Scale bar =100 pm.
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Plate I Photomacrographs of the color-sectored F,blades produced by the

cross between the wild-type( ? ) and spontaneous pigmentation mutant(s) ( 4 )
in Py. haitanensis after cultivated for 26 days in the sea and

further culture for 20 days in the lab
1. different color-sectored F, blades. A. light brown + wild type, B. wild type + light brown, C - D. light greenish-gray + light brown, E.

light brown + light greenish-gray ,F. wild type + light brown, G. light brown + light greenish-gray, H. light red + light brown, I. wild type +
light greenish-gray,J. light red + wild type, K. wild type + light brown, L. dark brown + light greenish-gray. The color-phenotype was

showed from the tip to base of the blade. 2. unbalanced development of sectors in the color-sectored F, blades. Scale bar =1 cm.
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Plate Il Photomacrographs of the mature color-sectored F,blades produced by the

cross between the wild-type( ? ) and spontaneous pigmentation mutant(s) ( & )
in Py. haitanensis after cultivated for 26 days in the sea and
further cultured in the lab for 35days and 50 days, respectively

1. the color-sectored blades with mature tip sector and immature basal sector,showing unisexual phenotype:A. ? ,B. 2 ,C. & ,D. & ,E.
? ,F. @ ,after cultured for 26 days in the sea and another 35 days in the lab. 2. the color-sectored blades with mature tip and middle
sectors, showing monoecious phenotype:G. @ +4 ,H. 2 +48 ,1. & + @ ,K. @ + & (arrowheads showing the mature region of the basal
sector) ,but the color-sectored blades in J and L showed unisexual ,having mature tip sector and immature basal sector, after cultured for 26
days in the sea and another 50 days in the lab. 3. a monoecious 3-sectored blade( @ + & + ?) with mature tip and middle sectors and an

immature basal sector, after cultured for 26 days in the sea and another 50 days in the lab. The sex was showed from the tip to base of the

blade. Scale bar =1 cm.
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