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HE EEEALRS TN Z-26.2-61 #0 Z-81 S 2 0h F2.F3 KRG B HFHRB/FTIE, EA
BEARROETHEAR, ERLEREWA,(DZ61HBRAERE, BHEL N 26~32um, 2 HKHRAEH
AYK BEWMKFRAR, B FHHR0.32~0.35um /d; Z-81 KB & H 36~40um, 1t Z-61 & 38
~50% Wik ERAEMKAE, B FHHE 0.60~0.70um /d, 2% R &G H KB HE Tk 52um;Z-
26 ¥ A BAERN 30~42um, FKEREBHKAT Z-61 o Z-81 &% A XA, H 0.37~0. 55um/d;
(2)Z-61 ¥ F3 RAEKR B A RIEHR 8L A RRAREAR T, HELAR O EFERART
BHR2~3d,EEF A KW TIHREEF;Z81 F3 KA Z-26 F3 R AEKE BT LK Z-61 F3R®, &k
IWMEEZ3I~5GDZ6IF2RE 1 AT RS HERLZEOSER Z-26.2Z81 & &% 30.20% ~
34.4%, 7t B E a5 FWZ81 F13.8%~44. 7%, ALHRERTHAT AT AL E . REESE
EOREREFHBER AR,
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Selective breeding and comparison of economic traits of the
new thin-thallus strain Porphyra haitanensis

CHEN Chang-sheng LIANG Yan XU Yan XIE Chao-tian JI De-hua
WANG Pei-he SHI Xiu-zhou ZHAO Ling-min

(Fisheries College of Jimei University, Xiamen 361021)

ABSTRACT In order to breed an eugenic thin-thallus strain of Porphyra haitanensis, eco-
nomic traits of hybrid and selective bred stains(Z-26, Z-61 and Z-81) were studied. It was found
that: (1) The blade of Z-61 was thin and the thickness was 26 ~32um. After twice cut-harvest,
the blade thickness (BT) showed no obvious increase and the mean thickness increase rate
(TIR) was 0. 32~0. 35um/d. BT of Z-81 was 36 ~40pum, which was 38% ~50% thicker than
Z-61. BT of Z-81 increased to 52um after twice cut-harvest and TIR was 0. 6~0. 7um/d. BT of
Z-26 was 30~42um and TIR was 0. 37~0. 55um after cut-harvest. (2) After being cultured for
8 days in a medium of low N and P concentrations, the blades F; gametophyte of Z-61 turned

yellow but were not dead; then after being cultured for 2 or 3 days in the regular medium, the
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color turned normal and growth recovered. F; gametophyte thallus of both Z-81 and Z-26 grew
slower than Z-61 in a medium of low N and P concentrations, and after that spent 3 to 5 days to
recover. (3) After one harvest, content of phycobiliprotein in Z-61 F, gametophyte was 30. 21
~34.40% higher than Z-26 or Z-81, and its chlorophyll-a content was 13. 8 ~44. 7% higher
than Z-81. These findings provided a basis for selective breeding of a thin-thallus strain P. hai-
tanensis, and for improving its quality and economic benefits.
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¥z %3 Porphyra haitanensis REREB R, EREE FEBEENRTHL KB 52BN 750U
b 20 HHEE 70 FARLIK . BREIZEZIRBENFENHE - BRETVFESILERE FERKOBFAER. &
TILER, BRRIEEAANE M. B, A TEREIBRT BRESA™HRHWREMSMHET, ZEEEFH
B3 . HEMME, EREREHE, RMEBRL, LB RKEFFNREEL, RBUZEXNMU=RER. AR
TRERMTURDES, CHMRELERE  F I EXRITLNBELRE.

Hitk, RS F RN IZERF A RAERAENREAHCEESRBZEXRBENFERRZ —,B
ZEIEBEREENBEEN. 5k, —AEREEEZARAERFTFM ALEEEMMEEERETHEARMSE
A ARTIEEXAHARURS FHRICHBBTAMIIRBREAESF 2007; LEESE  2005; BEMS
2005; ZXept4 20055 % ML 2008 MEIARE  2007). BAR.EAEEFELIILENIK B RER
B AR TIEERFT R RANET A ERNANSRR, ENATREN TR RHAT T RENERIE,BUET
BRWER,BERXETRIZERFTMAETHRNIRE. 2LRHREBELINEETRWEMN 5HH B E
R EFHERFTHE, THREERKREUR SEARHAXHERES, FFATEFHRRB &R, T KER,
MAFREAS Y EBREZEXNTHREETER.

1 HEE5HE

1.1 ##kiR

LEMERAERRFIZERMERR SN ALRENFERIZER(CONLIATELETHIRER
(), TR RBLRE(RMITRBLANGEARERBLRIE, 2REBRBSEFFHRBRZ F1HR
H, R RBREMARKESESR  RENFLhk i RARREEHR S BA Z-61.7-26 f1 Z-81CF£) 5 #&
AT PO B A R B T R B SR KR B A AR MR 0 R R B A B A T AN B AR BRAR F2 R F3. RS
BIBMRR, A UUIRBA TR H R Z-61.Z-26 1 Z-81 /Y F2 fl F3 RILRLER.

1.2 MRE&H BT

A R AL IR 2 20~30 om, BYWCBEAR R P E RO T°58 1 K30, I HIE 5~6 cm, WEH
KE . REJEEMSER, SR AMIERER. 63 d EREFE SBEERD 20 m ZAN G FHE 2 K
B30, MM E RN MR, BRI HE 5~6 cm ST HF MY TH 3 KER . ABELKREMH
AREREBREMERERNOZR. BRAM8BECLIEDT,RBEE 2 000~3 0001x, L FH 12 L ¢
12 D,

1.3 {E&(N).BH(P)IEFXE

Pht RS R F3 L 3~5 om B fh 25 BT AR A IR WEFTH, 8 3d Wl 1 K WEK . K
ME, MEHAKRE. K N.PEFRBEREAKBKAKERBUKFHERLERE. EMENKETEN 2.0
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+0.12 pg/ml,h HARB X EFHEKE 1/100 £F ;P B EH 2.510. 26 pg/ml, h AREBXIEFEKY 1/
15 &£ F.

1.4 BEBEEANMHERIENNE

HREAMBAEMNESBEEESQOODRERITE. HREKEHEMPES R Jensen % (1978) 1%
18 F SCHK

L5 BEMSTERLE
BAMKE EROHARBNITEAKXURBIEAES B  #HEFQOODMERITHE.

2 HR

2.1 [EM GBI 5 SE M R R TS AR AE

Z-61 F2.F3 . K E MR 115~165 cm, FEHER 1.3~1.9 cm ,JEEF K 25.0~30.0 pym,H FEH
S, KEEMANELE,F2 M F3BEMAL. SMNEREETE . ERHFEE, B, —BE 2~4 MRA
B BEREH  EKPESHY., EXRZEHFHOEMER, KEAE 179em Pl L, EER 26.0~33. 0um, B
EREEMKANAE, AR TH AR K,

Z-81 F2 . F3 £t . 3k K Bk 70~85 cm, FEF—MH 1. 2~
1.5 cm, & H 38.0~52. Opum, t Z-61 & 38%~50%,4ME S
BAEIRERMU BEMEIZEX. BATBARKA, ENES
g6, hBE. EERD, — B 1~3 MMAR. BTk
FREERKHE, BIKBER X 52.0pm LI k., F2 1 F3EE
AR

Z-26 F2 F3 X . Sk — K FH 85~130 cm, FEHERH 1.2 . N N B
~3.0 cm,ggﬂg 30.0~42.0 #m’ﬁﬂ:rﬁswj/l\‘%g\zlmo ﬁ Z26F2 Z7Z26F3 é%mstf:ig3 Z81F2 Z81F3
B ARAMBE, KEEREBE I s, BRHEHE. .
SRS R TR~ 5 MR,

2.2 HIWABMESEEERKBXR of different strains

0.8) @ “F1KBIUL First cut
0.7] g 25U Second cut

HKEE(pm/d)
Average daily thickness increase

mE 1R, & 2-61 F2 WERER/N,Z-61 F3 k2, 8k 357 e
LR SRUPEBE 2 26. O, B MR YOR 74530 30.0pm 64T, T £ | o oot seanten
F KRB/, N 0.32~0. 35um/d; SR Z-81 M F3 BERK, &8, |
W 1 REFHEERD 41 Opm 4, B F RS B EW 4 ;%1‘5_
52. Opm, JEFE f) H B K B 35 0. 75um/d, Z-81 F2 RZ,H w7 10}
0. 68um/d; 226 MBREAF LR -FZ M, FHH 38.0um & F§os|
Eo 3 /I\ncz'zf*\??llﬂlﬂ?ﬂkﬁﬂﬁgﬁi@j(?% 1 ZKB?MCB‘IB‘JEE, i 0 Z262 726F3 Z7Z61F2 Z61F3 Z81F2 Z81F3
R B BRI E R K, i % Strain

ME 275,505 2-8] F2 BAKEMHERKERR, N B2 FRABAKFEHEKR
2.7cm/d;Z-61 F2 k2,8 1.7 cm/d,Z26 F2 HE B AR K E Fig. 2 Average daily lengh increase
H 1.3 cm/d; I 3 RIS, 85 1 KDY WOS 9 BE H KB B R B of different strains

B 7-26 F2,5 0. 28 cm/d, /P2 Z-81 F3,8 0. 07 cm/d; 28
2RWEREHRKERKME Z-26 F3,24)8 0. 38 cm/d, H/MWR Z-81 F2 0. 06 cm/d. B ULTAT WL ,Z-26
MWREERKEHRE,Z61 k2.,
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ME4AFTHL,E I KWEMHEHSERREKWE Z-
61 F2,29% 0.12 g/d, B/N2 Z-81 F3, 2495 0.05 g/d, B
WG HMER R KR Z-26 F3, 5 0.15 g/d, RE R
Z-61 F2,%54 0. 09 g/d.

2.3 {R&E(N).B(P)HRENERAMREERKZ FHIR T

2.3.1 HHEFHEL

Z-61 F3ZAEE N.P &MU T, . X6 d BABERaO A, 5
8dMEIRER. ARBESA N.PHEFELAHTHERON
HEEARE.

Z-26 F3ZEME N.P &£ T, 5EHF 5 dRAEBERB O, F
10 RKBERECO, REEATLR HEEHE. EEFERMG
TARHR 50 h BAKE 70 h EREELKE

Z-81 F3IZEM NP £HTF,.58 6 REBERLZAE,H 10 X
WEREO,BRERLRS , oK,
2.3.2 HEHKE.EFTOHHK

MEITHN,ERNPAGTERTLIANMHENKE
WEEINRHE, S 15 X, Z61 F3iRENKEHBKE
BK,Z-81 F3 k2 ,Z-26 F3 &1,

B % 2 A1, 7 N P &4 F,Z-61 F3 (& E 1K o fF i
th,Z-26F3 Ik, Z-81F3 Xt & 18,
2.3.3 RKMERES AAEEFLSEFHLENR

HEIHEATAREGRALAEBREAULEOCES B
BEEAMIBEEEANSEEREE. 261 F3MAEESE
HE & REE 97.82 mg/g(##H),Z-81 F2 &K, &M &K
HEBOFEANSERR . BEHEAKZ JIREEARK.

—_

REH KB (em/d

Average daily width increase
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F1 ENPRETEEXNFHALEKE(cr/d)

Table 1 Average daily length increase of P. haitanensis at low N,P

R 324 A] Cultivate time (d)
Strains 1~3 4~7 8~11 12~15
Z-26 F3 0.824 740,014 52 0.823 31+0.019 2° 1. 027 8-£0. 200 12 1.478 540,176 82
Z-61 F3 1.007 240,003 6P 1.047 2+£0. 203 9 2.568 440,198 7° 3.335 6+0.198 7°
Z-81 F3 0.796 510,059 4¢ 0.985 11+0.177 3b 1.635 840,179 8 1. 855 640.179 6¢

R, FRA AR T LR NEE R B E(P<0.05)

#£2 ENPRETHEEXHEHAMER(2/d)

Table 2 Average daily weight increase of P. haitanensis at low N,P

RE 3 FENFE] Cultivate time(d)

Strains 1~3 4~7 g§~11 12~15
Z-26 F3 0.003 6+0. 001 5 0.005 0+0. 000 8¢ 0.006 140,001 0= . 0. 031 54:0. 001 82
Z-61 F3 0. 004 740, 001 4* 0. 005 840,009 1¢ 0. 009 240. 000 9® 0. 066 710, 038 5°
Z-81 F3 0. 001 240, 001 2b 0. 002 50,001 1* 0.008 340,001 Ot 0.013 440,002 7¢

T AER—F 0, A RA R T8 bR EE R B ¥ (P<0.05)
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Table 3 Contents of major phycobiliproteins and Chl. a in different strains of P. haitanensis at first cut

LLES HOEY EHES HNEHES MK a A¥EEQ
Strains R-RPE R-RPC APC Chl-a Phyco.
Z-26 F2 46. 454+ 2, 6552 16.877+1.765% 6.615+£0. 6472 7.452340.276* 70.945+5, 343*
Z-26 F3 50.147+2, 7582 15, 743%1. 544° 8.6421+0. 647° 7.03710.265° 71,5315, 2132
Z-61 F2 66.64313, 8750 12,466+ 2. 685° 7.745+0. 4272 8.487+0. 426° 91.853+5. 318"
Z-61 F3 68. 54312, 355P 13.744 12, 346" 9.53240. 648bc 8.59740. 468t 97.820+5. 616>
Z-81 F2 39. 2561 2. 744¢ 17.643%1, 276¢ 11.45340. 4684 5.86410. 258¢ 68.351+4, 7452
Z-81 F3 ' 40. 4524 3. 358¢ 19. 32611, 468¢ 9. 64510, 326" 5.97540.034¢ 69.421%5.185®

W ER—FI, AREHRFE ERRHEERBE (P<0.05)

£4 ERFF2RUUHBEBAZANHEE a 4R (mg/g THE)

Table 4 Contents of major phycobiliproteins and Chl. a in different strains of P. haitanensis at second cut

LLEA ¥aEH HEEG HEEES HRE a AEBEER
Strains R-RPE R-RPC APC Chl-a Phyco.
Z-26 F2 42.365+2.075® 15.643+1. 236* 5.96310. 3762 6. 76810, 387¢ 63. 97014, 0732
Z-26 F3 46.863+2. 875" 14.46342.537= 7.863+0. 699° 6.48810. 325 63. 1946, 4342
Z-61 F2 58,6521 3. 468¢ 11.53341. 744 6.84810. 1622 8.175+40. 537" 80. 0345, 910b
Z-61 F3 61, 54713, 975¢ 10. 546+ 1. 690° 9. 65311, 037¢ 8.25110. 135° 85.746+5. 837°
Z-81 F2 32.543+2. 8534 18.216+1. 468¢ 11.43340. 9484 5.35740.026% 58.191+5. 295°

L ER—FP, AEFHE R LIRS EER B E (P<0.05)
3 it

3.1 BHRESEHRARERKPLE

M3 REEE M KE,Z-61 F2 . F3 Bk, B HIERK(UR 0.32~0. 35 pym /d;Z-81 AR, HFEHE
BRSO ISR KB, HIEE R 0.68~0.75 um/d, SHAWIZERXEFEHY, R TEHRIZE
K. NHABRERKE,Z-81 HIERKEBWR, 5 1 KETWUE HIE KX 2.7 cm/d; Z-61 F2 R=Z, 8 1.7 em/d,
MERBEE B KE 5 1 KBTI, Z-61 BB E B R T Z-81 f1 Z-26, 713X 0. 12 g/d. BEKAEKERE
HEXRARERNT R, AERRANEFHEREETRE, 261 EHHMAEK EARTRKRMRE.

3.2 EEHGRAWZENPEIOLE

ARBEPH I MTHREBRNPEAFTHRIAL—ENHZES. BERERMREAKFTLTRN, LHE
RABELR, RANKKNEORS RO EZHRRS GREBESE  2002), EZBRPH 3R REFFRHEK
M7dEGEKRMBEELRFANE, B 15d2)5,2-61 F3 RAE —ERME,Z-26 5 2-81 KEB4 EKEMK
NP &M TFTHAERAOSEEILR, T Z-61 WBAEABEL, 75 &4 R B0 IE 5 5 35 0 b 240 1 LB BRIk
HAFAAE. HAREBKBENERRR LB BTN ESD REARN, SEREKEREHRS X
BRESRESTR, ik  ZEMEA BN IZEXNBRCHESIRBAMNNER. NEATBRHNLERE,Z61
AN EAE, BAEMER B EhA -k,
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3.3 BMHRREBWRHOIH

HRRENIZEERTBALEZEETREY 50U L BHENA R THARER. FTERERER
FRREBE, AF T TRENERREL O T E A MAREER. BERNREETERR. =
BR,EREFHAREER FHEA SRR, B4R B KI5 AE K8 256 R, TR Y O4HLE
ERTHEBATGHTER BT ERANEFR BB, B0 BE. & RIZEREFERY L
W ZEZBRMERTHETRRSREERNBEEZER /. FLEPH Z-61 KREERKERBR, B4EH,
TEKERBEERERD CAREERNPIHETEARKRE AARRNNAR:RBRES SRS, DBRF . B
FHER, BA RFET SR, TIREIZERBRBEINTREZREMANFEHLHR.
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