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EERMARERZSEECEREFRLREFENVIT MR

I, WA, DR KB £ MRE, TRE

(BEERKRE K5, ME E]361021)

WE.UFEEEIEEE Porphyra haitanensis) HTER , BFER T EHLAM AN R ARITHRAZLR, AEZTFRK
B Ad, il 1 REREREEFRIRRZECEFLCARKNBREEN 1 SR 5B CARMREE, 81
A ERERRE RN, A ERE LRG0 L RERAF R RAT AR AR RNMEREHR. R
g E FATRE, XR#HT50d, FR:.(DOBREOEEFBEEATHNEESEA SR, A TELOHLE A,
HoRE Y s b 1) 3R ABE 15 d; 80 B 3 2 13 B P 3AE K B U8 (1. 224:0. 28) em, 21 K £ 60 em 72 A B A KALH B
SR, AP ERKERIE(7.50 1. 18)em; () RGBLREES KA, RE T AR, EREL AL BELMHEN B,

HEAKREHEBLZTRATEMNRATE ;RSO REELE

G EBAK, A (5.513 0£1.049 6)mg/g(T &) ;M

REFEKRE,60 cm KWEFH PHAEKESEAL 95+2.33 )em; QBB EREFEREQ M ERECMELE
AR3IMEBREANTERENE BRI, BLMME BH, R EEKEEZER, [P EAK™R2,2007,14(3) :466—

472]

KRR IR B SE AT B M B R R AR K
FESES.S968. 4 X EKFRIZED ;A

R (Porphyra haitanensis) & E £ FEH)
BSRIER R, TR AL R U, RE &
KR FEmSB A, "E42HERETER
80N i i, AT JLAE B IR B e IR M AW K,
(EREN SR LRGSR PR R I A A R 0 L
BACB ™ E, B, IR AR B SR o R A2 B
RIMEHMANEECBEEE, KLEMNIRE
SEH AR O R AT Acde fit 17— A2 5% & B A
AL,

20 42 70 FEARVYI, 1E & B K 3 (Porphyra
vezoensis) RIGFPBE ORI T UL A TR “4% (A 17
BRERREE, ZE, BRI EM S RI T H 3
EH AR, I 0 3R AL AR B R | 8 A%
LT TH RO, B, Miura™! | Migita 5577 71
Niwa FMEHATT — RIVL PR O R RLEN
FATER KA T B AR O R REAE, KA, —
BEREERITR T EXORREERNE IR,
MHAAMDERALZ T E BB M ORRE
R E A A KPR RO R RBRBIRIRZE,
BRICSHDER XTI E AR ENE T AR

Y35 B #7:2006—09—21; 1£1T H#A:2006—12—04.

X EHS:1005—8737—(2007)03—0466—07

RAARIARE , ABE TR 35 2SR 2 (o T SR A K
FNEF AT 2R 28, 1 B AR & 50 MR 0 68 3% RAL AR, O
XF AT 0 B R A AR — SR P REAT T 0,

1 MRE5FE

1.1 KEaH

AT 2 IR AR B B AR 35 K UK TR A B SR AR
H, BEANTERGIZEERE, LAZBELFEH
700Gy M1 Co-y TR R RIT 2R B E F 1
E AT
1.2 Z#XRTRUFESNBERTIRMNFIE

W I AT L2 AR AR BEAT R 20 AR TR, B I e R R
B3 FymR A, iR R B 7776 72 A8 1 000 mL 48
MR AT, B IR SCER[12], B A K E 3 em 2
R, 3 2 B &R, E s T & — W&, M 3 000
R R R PRI H 1 R R R R AR B
Mo (0 5 BF AR (A IR IR & R 1 BRR g ( 5 BF R
A ik i B i
1.3 #XBERTHRERERTRORE

FH M B 23 514G 3 B0 38 58 0 4R A4 B A AR TS

E4mB . BExELBFHINE (40676077) ; H Z ¥ 863 H BT H (2006 AA10A413) ;48 B4 AL H B K % % B 7 B (2004NZ03).
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BEEBEERREARLHIBHORREAL AR ENOETR 467

LN PRI A0 B A, B A 0 0 R3], B R S
FIERB I MECFa B . 26 MES e, BK
T —1.2.3) Bk, @ i B v A 58 4 B3RS 3 F
gt EIR M2 RE (BRI —5.6.7), REaH2
AT R 20 AR B, B e 7 3 R 15 3 3 Fp AR
R R R A,
1.4 BERTLREFNUESEFR

W R OR AR R SR AR 2R R R E T
23 °C.26 ‘CAI 29 CHIMEE B F=M T 7, SRS
o 2R A R BRI, W 220K 22 78 T A RN
FfFRA MR N, BEFE 410 8 B 800~1 000
Ix, Yt A 10L ¢ 14D, ¥5 356 ] 30~50 d(HE A E B &
A B i B[R] T S
1.5 BERRTEHRMFEEAMRENERIR

BEATL P 32 fa 3 5T 8 1 3 B A AR 18 R S AR ORI O
KRR A % 40 PR, BB FATH, B R M E T 500
mL KHEBR T R AT, &5 RWE 1K, R E
e 55 FROF HLOW & A 58 R i, SE g i R R
FEMEREAN BT SE R, EREH 1
R, WEFRE&MENIREQIEDCLEE 2 000~3 000
Ix, 6 R 121 « 12D, B 72182 50 d A4,
1.6 FEXSERHMNE

£ 3800 5 B BURE A 52 77 VA S IR OCik [14].
B JIE AR R B A E T 52 R OCHR(15]

1.7 GEERSAIENE
TR IR 1 T SE R ERE 0 SE T v 2 R ST

[16],

1.8 HEANFEELE
KEHAEKE=U,—L)/G—1)
FEHERKRE=(W,—W.) /G —1t)
ity TR (D) s Ly BE FF 6, G MR AR K

(em) L, 5555 1, Jo AR B, W, B55F o JG B4R

BB R (2) W, 355 , BRI E,

SIS DA O B AT BEAT S E o, BdE DL X+

SD % 7i,iz | SAS A AT IR o B, R R 3R T

EZo BT BE N ZERNER F, X H Duncan £ jfu

[ % % (Duncan multiple range test) L34 [A] Z 57,

2 FRESH

2.1 3MHBRRTLRENERKELSE
TRSESe R I, 3 P (0 38 5 W R A K B OE R N
23 °C,RERERE N 29°C, NE 1T, BEM
IS 43 (0, 22 IR A ROV W, 7E T B 4 1 T RE 37 30 d
JG 60% F 50% M PR 4 TE LT T 3k e b B i T3
(<5%) s RGOS RE A G G TEMF 44 THE
30d 5,70 B2 TR T 1A FEF,20% TE AL T %18
TE, 4R ER,3 MEERTLRETE 29 C
FF30d 5, BT E R EE(P<0.05),

F1 29 CTHRERTRBRERETARIZFEIOIFLAERR
Tab.1 Development of pigment mutants of P. haitanensis conchocelis at 29 ‘C after 30 d cultivation

n=10; %
#h % Strain
RENE ‘ ‘ -
o= 54 ik KA BE AR
Development phase
Brown yellow Emerald Breen Faternal Maternal
B FF ¥ # Conchocelis filaments 35 10 45 10 10
fil 7 # 4 Sporangial branchlets 60 70 50 80 80
727 FZ Conchosporangia <5 20 <5 10 10

ey B 10 SRR AR R IR T 2L RN T T BE R AR A
MEAZERREFH(P>0.05), B2 T IA M
BENFEERP<0.05), %K 2, BFRELEHEE
BB MK, R D BT B2 R 4y 1 AN 2, 40
Mt ; v R B BT RN B, BT,
B2 RS 2R E 2 i, BT EE 4 W
R s IR T R AR D, K BT R (A E
FRARLRMIBEIS5d AR,

B S RN RS R I EORTRE 3 5 A

FNTER(P<0.05), K2, EFBELERSG
SN OB TR < O 1 e s R A B DN SR S i)
B RGO R R R ARk, EAG T 2
MR 22 IR B B, T 2 7 8 22 op 8 B T o 58 i K
H—AERTEA M, KRG AW 53, K E T EHE
Fo T F 5, XA 19 2R 4 (0 LRI R R T T BB
0B bR,

WO 2 RELAREE DT RECRP
0.05),fATRAEMMBMAEA KN 3 ym £ H (K 2),

PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn


http://www.fineprint.com.cn

468 T KR B E

REL MMM B, 2 3 M RETRFRAN, PR TERER R, HBIFS0dEFASHERK
AR E AR 400 EEHAT LARANBTR S 109 =BTE,
BEEBFERMMERENR, 29 CFTEIKE

F2 BERRLZCRRTLAEZLERAMBA /LR

Tab.2 Comparision of cellular size of pigment mutants of P. haitanensis conchocelis

7'1=20;Y-L—SD;ym
ARE LY faFEMNHAR A TEYR
B 7 Conchocelis filaments Sporangial branchlets Conchosporangia
Strain K% w5 K% 5 K i
Length Width Length Width Length Width
B 42. 86+4. 42 3.5140. 81* 13. 6712, 012 9.2141.00%® 8.86+1. 30° 14. 09+2. 02
Brown yellow
4
A 31.78+2.80°  2.8240.36™  14.3741.21% 10.22+2.11%  8.6241.50° 12. 62+1.71*
Emerald
%%é% by b ab b
Breen 27.67+4.93° 2.53+0. 15> 15.36+1.73 9.6440. 61* 9.661+2. 24 16. 25+1.58
EZ’S d b b
41. 2548, 75* 2.50+0. 75° 12. 50+1. 25* 8.13+0.63 11. 25+0. 25 21.2541. 25°
Maternal
SLA 40. 30+3. 25 2.754+0. 55¢ 13. 25+1. 55* 9.8740. 63* 10. 32+1. 60° 20. 67+1. 32°
Faternal

ELER A, A REMART & R EEE R EE (P<0.05).

Note: Values with different superscripts denote significant differences between two mean values in the same column(/’<<0. 05).

2.2 3MEBRRETAHKAEAMERKELE WEIT 48 d B E, B A KE A 688 ecm; I E A1

3 M0 38 52 0 A bR A A Oy M 1, AR T Y Wi eE, FHAEKEE 2 3 R Tihd
FLRE AR, PR B A K S R LR AR R 4, M8, L (3.52£0.50) cm/d, ¥ & & & H BE ik
HAbB AR AR (K 3, £33 HREE G, RGH F180 cm; I MR LR VM AKE B, B £
AR B U E A KR 60 cm BT H A& K E BEMAKE] 60 cm A, ERKKBZE SN E, HP
3% (11. 95+2. 33 Dem,s 3~4 cm MY B 7E 20 = ¥AEK BRI (7. 5011, 18)cm,

#3 2ICTIRERRRERRTHANTHAEKE
Tab.3 Average daily length-increased of crossbred P. haitanensis pigmentation mutants at 21C
n=40; X+SD;cm * d!

55 788 [6] /d Cultivated time

fh & Strain

1~5 6~10 11~15 16~20
#5# Brown yellow 1.22+0. 28 3.45+0.71¢ 5.4940. 87¢ 7.50+1.18*
% 4% Emerald 1. 5540. 20° 3.7840.71* 7.75+1. 78 11. 95+2. 33>
# %% Breen 1.3040. 22* 2.51+£0. 34° 3.5240. 50° 3.1040. 68°
K Maternal 1.5240. 33° 2.65+0. 66° 3.13+1. 35
A Faternal 1. 8640. 26° 4.72+0.76° 5.81+1.15* 7.74+1. 69¢

ELER A, A REMART & R EEE R EE (P<0.05).

Note: Values with different superscripts denote significant differences between two mean values in the same column(’<<0. 05).

2.3 RBEEQMHERSERIK T A 2 B 52 R (P<<0. 05) , B I 8 H A1 5
MEAFR3MOARREREMHEHARE HEEASEAERTHAM 2 FRLE; BRARE
HEBZRVE BROREANEDEASTEEZE  HFRIFMAR BOEASERIC, BEEA MR EE
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g

34 RS N

FHERNET I 2 MRZEBEE 3 MEAER  ZREF(P<0.05), #HE O ML 0 R K o
EEMH RN S BRI, S 4RER,3 5 RadEETUE, HENMELSOREMRMLE
BERTARAEABREEANNREEEASE  RARE,

;

7/

F4 BERRLZCRRTARIERBEEANHERNIE
Tab.4 Contents of main phycobiliprotein and Chlorophyl in pigmentation mutants of P. haitanensis
7n=6;X+SD;mg * g~ ' (dry)

R BaEA BEEA MEEEA MiRE a REMREAR
Strain RPE RPC APC Chl a Total phycobiliprotein
ik 47.67910. 345 4.09440. 266* 3.098+0. 491 6.46510. 197 54.87240.193*
Brown yellow
R b b b b b

5.513+1. 047 24. 87910. 974 9.991+2.533 6.218+0. 444 40. 3831+4. 545
Emerald
1 4 . . . . .
Breen 10. 993+1. 684 13. 225+1. 160 6.69110. 547 5.903+0.012 30. 408 4. 083
B d d d d d

39. 14140. 780 22.75110. 655 13.10240. 426 6.7021+0.176 74.994+1. 858
Maternal
LA 4 4

72. 69145, 887¢ 20. 007 +1. 028¢ 12. 16010. 467 8.43240. 268 104. 858+7. 376¢
Faternal

ELER A, A REART & R EEE R EE (P<0.05).

Note: Values with different superscripts denote significant differences between two mean values in the same column(><<0. 05).

2.4 TEERRBCEIER LA L, 5 AR, WA E A, A A Py P, Py,
Bl 1B 2 2 5l 2 3 Ff (8 38 58 45 3, R v P, Py, 4% (0 RI4E 3 (5 53 0 44 1 WO (E L A e

CEBKIEN 20~30 cm) M3 AR BB G R, My 2 €0 5278 R TR RO (B B BB K T 3R 48 R A B L I 5

B, 78 350~750 nm WA Yo 7,3 P td LBk AR,

SR A o 50 0 2 g 1D 0 o O i 1) AR At A I R —

------ %k Breen F ------ #9%% Breen
Look === "%t Emerald Loor — == %4t Emerald
P, ——— A% Brown yellow 3 Brown ycllow
0.80
< 060+
0.40 -
0.20 -
n 1 n 1 n 1 n 1 n 1 n 1 1 1 n 1 n 1
300 400 500 600 700 800 300 400 500 600 700 800
%+ /nm Wavelengh 7% K/nm Wavelengh
1 IR SRR AT R AR AR IR AR b BT 1 o 2 IRESEFR AT F SRR R R AR O S AR O 1

Fig.1 In vivo absorption spectra of the middle portion blades Fig.2 In vivo absorption spectra of the upper portion blades

of crossbred P. haitanensis pigment mutants of crossbred P. haitanensis pigment mutants
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14 %

3 i

B 20 4l 70 SEACHE SR B2 b W IR R I 6
EE RSN Sl SR LN N o E R iy
RS2 —, BRMREFHBRIGIE . FEME
FRBERZRET 2 MO RRBHE g
1976 472, Miura 509 %} 2 Ff 55 52 (0 32 S8 AR BEAT
TR, K — AN LR R, S PR
SR TN BT AR R T 2, B AT B AR AT 22 R R I K
BpA @, TR T @ B OERRER
&k, B, Miara %5 F) W7 41 (8 58 0 16 %2 A
BRI, RIRIAZ LR T AR 3 Fh A
AR AR A, I H I T M B 18 5 AR A, e 4 0 R B AR R,
Fo iR A, 2R 47 €8 RN BT AR €8 B Bk B A, BT DRI 5 4R
S0 R R AL 52 AN A% 3 TR 4 o), T BB G B R
HRII P E L,

BRMOETL FE R AR T AR ER,
HE AR, 3 O RRBRNEE a S ELTHA
KyEHAMIMERSERETHE, HEAETHK
FTEERTEREEAMAMNEEEA S =RE5ER,
WS TAR T EERTRIAES. . EERA T2
TEFAERIFTEL, R O R R O E AR TR,

TR T TR SR BRI AT
FAEIRAS (R o K R e AL i Rl Py o2&
G a A B DB P R R A B A B
B N 2R AR U 5 Py 2 R 4T B RO P, 2 R TR
AR s Py 2 T4 2 R IEDT ) 35 4 A 5T
5 AR IEE I B T 54k 2 Mok, i
BRSO TARN SRS 28T, At EzR
Wlg PFI Py AR AT, JLFES, R ARG
PAHE, ERP A ERMEE, T EEO TR
ORTENETEASTENAESORTRETE

SR 11. 6% FTEL,

ek 2RI RS ERNSG T, BEEA
EAREERAMTEOAEAETH S B R, B
TEATIENBARZ R HEEBRERE T,
RERRLEGEEEA NEEEA, &5
kg E LY, —RUh, B FEAMN G E
SEE,EEAEKROY,HEALTR S S BN
BEETHRBEROEEATEMR, EKEFEH
AR A R, B4R THRETDEE S
HEHHA(5.513%1. 04 mg/g, BEA L HAEKHE
REwEORTAM 1.59 5, & K15 (11. 95

+2. 33) em/d; 45 B A R4 4 (4 1 58 AR A AR K TR R

EERF AR EAR T A0 A, 9 g #E I, 5 E 22 1 A

FESENEENEKEXW, AFERNRIEA

ARE S I B AR Y, 2 8 R R AR R,

BAERATECZZK T EEMEN, EKEF KA

RERIL, DLIR M 5 8 A A 4 1818 & A&

K&E, & — S f T2 ®iT,

ARSEI I R RO R, L E

TR A G 2R 2 IR Y B, T2 K% 40

HEERKERMATREMNZHE TR 10% 2860

EHIEEO T FRIRE . RSO LRER IR

RETAMBKE EREA R, S EH S-S,

X SR O Y 5 S IR A AE VAR R S DL R

FIRT 53 P2 it R AT B4 8,

SE W
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Isolation and characterization of strain crossbred pigmentation mutants in Por-
phyra haitanensis

XU Yan, XIE Chao-tian,]JI De-hua, CHEN Chang-sheng, LIU Peijuan, WANG Feng-xia
(Fisheries College of Jimei University, Xiamen 361021 ,China)

Abstract; By hybridization of wild strain( %) and mutagenic redbrown strain ( £ ) of Porphyra hai-
tanensis ythree pigment mutants, which were brown yellow pigment mutant, mosaic of breen and wild-
type color and mosaic of emerald and wild-type color, were selected from a great many of cross bred
blades. Nutrient cells were obtained from these pigment mutants by enzymatic method and conchocelis
were got by parthenogenesis. When the conchocelis were mature and conchospores were released, they
were cultured singly and picked up as F; gametophytic thallus. Results; (1) The conchosporangia of
brown yellow mutant was smaller and mature time was 15 days later than the parents. Thallus grew
slowly in early stage,but average daily growth rate reached (7. 5011. 18)cm after blade length was o-
ver 60 cm. (2) The emerald conchocelis were easy to mature and had special developmental mode that
the spherulocytes can directly develop into sporangial branchlets and conchosporangia without thick
conchocelis stage. Emerald blades were low in RPE with just (6.471 010. 018 4) mg/g dry mass. The
thallus grew quickly,average daily growth rate reached (11. 95+2. 33 )cm after blade length was over
60 cm, (3) The conchocelis filaments of breen mutant were thin and short. Thallus grew slowly and
had low contents of three phycobiliprotenin and chlorophyl. [ Journal of Fishery Sciences of China,
2007,14(3) .466—472]

Key words: Porphyra haitanensis ;hybridization; mosaic; pigment mutant
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-dmr-.:-

BT SRREOXAXREGHIZEXEERITH
1B H A RAR 2 B AR 3 B AT RAR 4 FFAE B IR 5. B A 2R 15 6. Rt 0 22 R4 7. 18 &%
MR 5 8 T A Y 2R
Plate | Pigment mutants of Porphyra haitanensis from strain crossbred
1:Brown yellow thallus. 2: Emerald thallus. 3:Breen thallus. 4: Wild type thallus. 5: Brown yellow conchocelis. 6 :

Emerald conchocelis. 7: Breen conchocelis. 8: Wild type conchocelis.
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