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M, 0 WT ah R R BRI T 59% , 3) WO144-3 S AR | A E A MEEE A& ES000h WT
MR 2.05, 2.74 R 142 £, HAEMSRE o« FMAIEEEAONSTE LWSRRAREES, HILTHE S,
WO0144-3 JB—AAE /it R, BAAERKHEN | 2@kt SEREA T RS0, BENHTA™ W
w1,

[RER] L, AWK, meEtkeE; #IEA

[FRESES] S968.43

Analyzation of Main Economic Traits of Pyropia haitanensis Strain WQO144-3
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Abstract: Trait analysis is the core work of Pyropia haitanensis breeding. Therefore, the growth rate, high
temperature resistance, chlorophyll and phycobiliprotein contents of the hybrid-selected strain of P. haitanensis
(WO0144-3) were measured in this study and compared with a wild-type strain( WT) . The results suggested that:
1) After 20 days of culture, the length of thalli of WO0144-3 strain increased from 4 e¢m to 138 cm; the thallus
thickness was (17.41 £0.33) pm, which was about 70% of that of WT strain. The average daily growth rate was
17.59% , which was 1.92 times that of WT. At the beginning of the incubation, the thallus length/width ratio of
the WO144-3 strain was about twice that of the WT strain, increasing to 5 times after 20 d. But no significant
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difference was found between WO0144-3 and WT on the average daily weight rate.2) The thalli length of W0144-
3 strain was 1.70 times that of WT strain after cultured with high temperature at 30 °C for 10 days to simulate
high temperature stress. In addition, the high temperature had no significant effect on the ¥ /F  of WO144-3, but
decreased the F /F  of WT by 59%. 3) The contents of phycobiliprotein, phycoerythrin and phycocyanin of
WO144-3 strain were 2.05,2.74 and 1.42 times those of WT strain, respectively. There were no significant differ-
ences between W0144-3 and WT on chlorophyll @ and allophycocyanin contents. The above results indicated that
WO144-3 was a narrow-leaf strain / thin thalli strain with the advantages of rapid growth, tolerance to high tempera-
ture stress and high content of phycobiliprotein, and had the potential to be used in aquaculture.
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SR (Pyropia haitanensis) FIZRBEEESE (Pyropia yezoensis) & B HMEBESE, 28508 i
HAFMER PR, b, I8 R R BRI MR S, R Wi r iR
ARAGHIGE T Z A8, R A R E SRR 75% 240 Y ISR E S IR A Y . BT,
ek Z . NIRRT YA, AR RS 25 S SR EAT T2 RS T Ak, BE 2BR
SUREACA A SR B H 459K, 25 BUh B MBI R, EERIUOy I miRaE 22, J
FORAK, AR S, PRE 2 TR SRk A (R R AT Rk & R ™

21 HZELIK, IASSRE R TR teht | NS E T/, EE 2N EA R e
Fefl TR RS R AR S A (FR), Hop “HIfE 157 “HE1 57 “HfE2 57 WK1 S Al
“PEA2 5T CASE KRR S RFEEZR S E Y S, BT RENEEUINE, I8
BIGEXADE, IR BIRERAF RN R ZEREOR, HiiyfR WA AWieE, B SR IOk 2 UL PE
R ESRIE T, AT M LR A LI R Ti A i sK . YT e a2t
W R TR AR AR AR A B AR R AR O, AR RIS R B R E
HRIZ SR & WO144-3, WHARR | KRIEH, i mild A 2R S SRR T 1 & LT

1 MB5F*
1.1 SEIEHHR

WO144-3 i 2 HAE SR IR S50 T o R 5 0 F S 30 & 0l 423 e B k1S . AR DHI15-2
R, HAMWRESG B, EnE | MR B W28 fh &R, HAAKN, ARKENK SR
Ve, FFEXT IR AR R (W) SR AMMEE BN AL, WO144-3 5 R WT i R LRI
TE R PAF TR A 5 R SR SRR
1.2 XWHE
1.2.1  ARERINE

BEALPRER R (4.0 £0.2) em WEEREMERIK, 76 1 L #RMD T R385, BRI RR IR
R, 55520 d, FEFEEEEN (21 £1) C, JEMREREE (50 ~ 60) pmol Am* - s), JGREEWIN 12 L:
12D, A3 d HE¥2/3 B, S d M EEARKE | To8 Mt
1.2.2 MR & IR PR RE A

BEIRIRIATE 30 COKTR T # B35 10 d, JGIFREE &R 1.2, 1, MM E 6L (DIVING-
PAM, Walz A, FEE) %Rk s R BTG B 5 SOb b s =8 (F /F,) 70, SRR
BH3INEY¥ES,
1.2.3 MR ML E [

FREUHIRIAZHZ10.01 g (BEFE W,), 4 °C FAE90% (MRFR0E0) PIER v Fe /0B ES 5 BF % ¥ 7
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FF) 50 mL B D, SRS D, SR TECHEE 24 h, [rta R 580 T ER . 85
300 H 2 Wi JEAHE L, 4 °C R R0 20 min (10 000 r/min) o BB HRE R 2 50 mL, F23600HE
THE EIEWROCEE, MR o SEINEIENRESGR (18], HHEAL .

w(Chl a) = (Age — Ayy) (10 x V) =890 x [W, (1 - W,.) ],
Horb, vV EREBUR AT (mL); w (Chl @) FoREBURTFMHEEE o BESE (mg/g); Ag M Ay,
3R 666 nm 1 730 nm FEROCEEE; W, FRaRBEERS AR CF 0.01 g fif 5 1 RIETE 100 ~
105 CRHET, FRETERITE N EAKER)

FREUHRIRZHZ00.01 g (8FFE ), 4 °C T 0.05 mol/L PBS A (pH =6.8) WFHIRIABFIEE 75>,
BEIFEBUA 50 mL B FUA S AR E B TR A - 20 CUkFEE %, fRe &R FIEEU, ik
BER TR, REVRR 6 WL L, HiltA 4 CkMdi, MERER AR PBS W H ., H
300 Hiiza M iEMT R S 50 mL 2048, 4 CFE 20 min (10 000 v/min) . B EVEWRE 2 E] 50 mL,
FHATCCEETHINE EiE R MO R . BB & e i ) sk (19 ], AR

w(PE) = [0.123(Ays = Asgy) —0.068(Agys — Argy) +0.015(Asy — Ayo) ] x V= [W(1 = W) ],
w(PC) = [0- 162(A615 - A73o) - 0. 001<A565 - A730) - 0. 098(A650 - A730):| xV=+ [WF<1 - Wc) :| ’
w(APC) = [0.171(Agsy — Apzg) —0.006(Ases — Ajzg) —0.004 (Agys —Apyg) | x V= [W (1 - W) ],
Hrp, v FEREBORAI (mL) ; w(PE) | w(PC) Flw(APC) 43R BELLE | BEh 8 U ) i
WEAMSE (mg/g); Ags. Ags. Ag M Ay f8E 565 nm, 615 nm, 650 nm F1 730 nm T WG
fE,
1.3 HB\EHH

SIS DI IME + iEZE (mean £SD) FRon, HH SPSS 22. 0 #47 ¢ ke oy, Geitaimll P <

0.05 INENZERBE, P <0.01 INENZEFREE,

2 IR
2.1 HEKMHERUE

1620 d BYEEFR AN, PRIl R 0 PR ARG B2 Bt o 855 SR e TR A9 24 T g 4 . IR FR 56 10
KITFtE, WO1443 BAMKERZERT WT MR (P <0.01) ; 83505520 K, WO0144-3 R K
JETTIR (138.25 +21.97) em, XL WT §h RV R (26.02 £6.40) cm, B, WO144-3 fh &
R WT §h &0 5.31 %5 (P < 0.01, 1L 1a)

TE20 d BYSEFR AN, PR 2R A i B 0 B o 355 S e ) A S TG A, 35 3R 355 20 K, WO144-
3MAMEEERE IS (0.57 £0.14) g, WT RN (0.32 £0.11) g, EI, WOI144-3 Sh RMEEE 2 WT &
20 1.78 4% (P < 0.01, WK 1b)
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a) &K ¥ Length b) £ 5 Fresh weight

T ORI R A W 22 5% indicates a highly significant difference between the two strains
1 IREF WO144-3FMWT mAEMRKEMIKEMEESTEMNERKMLE
Fig.1 Length and fresh We'ghﬁq%ro.""/}ﬁu%%;‘é%ﬁ of thalli of WO1 Aflé}-iﬁmd WT strains of P. haitanensis
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RFRFFAET, WT MR WO0144-3 58, 25 F1 IR WOI44-3 71 WT R RIHRKRIK 3 LE
BE (P <005 ; B3 M mE, WT & &M Tab.1 Thallus length/width ratios of WO144-3 and
WO144-3 5 & 0 75 )5 ) 5 35 1 le]; g | WT strains of P. haitanensis
15 K, WOI44-3 &L WT i &%, HEFRE B AL Thui*?“:ffﬁfft
F (P <0.01) ; IR 20 K, WT i F A Culture days/d Wi VOL4A3
WO144-3 5 Z Y Fa EARAE 1.1 em A£47, TLER 0 14:1 300 1
(P >0.05, 1L 2) , WO144-3 S R IIFIA K TE L 5 18:1 45:1
21 WT Sh 2R 2 1%, 5353055 20 K, WO0144- 10 21:1 78: 1
3MAKTELA N WT SRS 5 (W& 1), 15 24:1 100:1

20 25:1 129: 1

WO144-3 F1 WT it 2 bR A L 4351
A (17.41 £0.33) pum Al (29.64 +1.34) pm, WT SR WO144-3 SRR 70% (P <0.01) , 720 d
ARG FRET R P, WO144-3 f R T H IS KRR WT @RI 192 %, 27 E3E (P <0.01) ;
WO144-3 fifn Z B3 H I GERIE WT G R 167 4F, 225753 (P <0.05) ; WO144-3 b R AT H
BFCRIEE T WT dh R (E3) .

15 < 25 ek
-+ WT ook *\E
=20 =T
4 W0144-3 =
" Z s B WO0144-3
g21.0 215
2 ﬁ 10
i = S
3205 ok &
H
0
K Length  YiJ¥ Width ff B Fresh weight
’ 0 5 10 15 20 AR AR Growth character

1 7205 18] Culture days/d i LR PTG R 22 F P T indicates a highly significant
CREs ORI R K AR L difference between the two strains (P<0.01);“*%” {8 & Wi 4~ §h &
Lo . Lo . . 22 5 5.3 indicates a difference between the two strains (P<0.05)
indicates a highly significant difference in length

between the two strains (P<0.01) B 3 1mE£FE WO144-3 1 WT R ZE7E 20 d 5554518
B 2 15Z3E WO144-3 70 WT @ R M REM MKE . ZEEMSEENERER
EEERKEEK Fig.3 Daily growth rate in length, width and fresh
Fig.2 Width growth curves of thalli of WO144-3 weight of WO144-3 and WT strains of
and WT strains of P. haitanensis P. haitanensis during 20 days incubation

2.2 MREm SRR

7E30 C il FHEFR 10 d, WO144-3 i RIRIAFFELARFFAE R, KM (4.0 £0.2) em BEFHK
% (9.58 £0.74) em, MK T 140% (P <0.01) , “FHHIEKIN (8.61 £0.73)% ; 1 WT 5 RAE
30 CRERALEES d JFRKEREIGI (P > 0.05) ; =i 10 d J5, WO0144-3 @R KR WT il &K
JER1.70 1% (P < 0.01, WWE4) |

TE30 CHEEALEE 10 d J5, WO144-3 W& F /F, %A B3 TR (P > 0.05) , 1 WT i R0 T [
T59% (P <0.01) , {1 WO1443 BR F /F, W T WT i &R, HESWEE (P <0.01, WAES) .
2.3 MREEBERMMHEER « SENE

WO144-3 AR FIEABEE 350 (140,07 £20.50) mg/g, & WT MERAY2.05 75, 258 (P <0.01) ;
WO144-3 (i RAYEELI R Sl (88.58 +17.51) mg/g, WT ShZEHN (32.33 +0.83) mg/g, HIEIEAANI2 74 i
(P <0.01) ; WOI44-3 SRR SN (34.60 £2.50) me/g, WIHEN (24.33 +0.88) me/g, R
JEHEM L2 F5 (P <0.05) 5 WMRMNBEHERASRASER o« TRIBEES (P > 0.05, ILE6) .
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15 r 0.8 r
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E 1 LZ
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0
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15 FR I} 8] Culture days/d Qb BT Before trestment AL PR JF After trestment
waon” QR P B R A B 35 22 R (P<0.01) s (LR P R AR 25 5 (P<0.05)
indicates a highly significant difference between the two strains indicates a significant difference between the two strains
B4 30 CHEMIELE WO144-3 71 WT R & B 5 30 CHEXWO144-3 1 WT RER AL
KEEKHFI EFEE(R/F)H R
Fig.4 Effect of high temperature at 30 “C on the Fig.5 Effect of 30 C on the maximum photochemical
length growth of WO144-3 and WT strains efficiency (F,/F.,) of WO144-3 and WT strains
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WA gk BREEA JIMEA Mg X
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Crk ORI R EF W B FH (P<0.01 )indicates a highly significant difference between the two strains
R LTSI R 225 83 (P<0.05) indicates a difference between the two strains

6 IEEFWOI44-3FWMBWT REMNBESE
Fig.6 The pigment contents of WO144-3 and WT strains of P. haitanensis

3 g
3.1 WOl4-3 MARRERIEIR

HERAE S PR RS RO R TR, 7ERSSER R, iRk A KRR R 55
PERAITURAT A W , Hoh RIS | iR R KOG R EFE RGN R Y GEPAE AL,
WO144-3 HATAEM LR K A g RO PRATERR AT

M, AWISTE AN WOl44-3 Skl <M1 57 (Z-26) . “MFE257 (Q-1) BT TXFH, KHKE
4 em PIPIRIASEFR20 d IS, BN FR WOL44-3 [IRIRIAK P (138.25 £21.97) em, J3ib “HF 157
“PEE 2 57 R 146 FERN 129 £F; BTG R WOL44-3 SEREFER (1,10 £0.24) em, 432 <M 1
SrCEFE2 57 R 0. 52 A5 0. 61 %, HFTA, WO144-3 KikbiEsh <M1 57 “HF2 57 i2 £
PLE, (HHARRAAR BERHH SR G i S En A LG, OCAERA . AR, I8 mir s ih R,
I WO144-3 i R ATREEAT ORI I ST . LITERIFFE R BLESRMIRAAA: 1 B AN L TC I AR R it A 5
TPARFRIR BEEADG,  RIHCSE ORI IR, HA KR EE ™ AR as SR 2518,

SCBPLESRERAH, As KBUIRIARR LR 22 ~24 pm, T THIVEGE, AR E ™,
PR SR B B IR 2500 R RIRERIRE, — 540 ~ 110 um'™ | BUDFHFHRIMEGE, In5k
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2R Z-61 FUSEREN 26 ~32 pm'™' | TARRHFSE Hh 5 AT 2R WO144-3 FBEIRJEERE(N (17.41 +0.33) pm,
LU ARSI,
3.2 WOl44-3 BERM kAL

TSR ARA K AR BRSSO 15 ~26 °C, HEASRAERBIEAMER 9 A B RAFER 3 A7 4
K, RGBS B R 3 KR R, Sz e e e > ) Rk, weaht e
T FRIR S TR R R I DR oK . ARWFSE &I, 7830 C T EEFE 10 d, WO144-3 /i R IR
(4.0 £0.2) cm BEKEE (9.58 £0.74) em; 1115 d EiRACERSE SRR A S ARG AR (WK 6) , X—mfetatE
FH WA AR, EiREEE 10 d 5, WOl44-3 ShERM F/F AT 3 R I, I WT SR FFE T 59% (L
7)), MEEMAR 157 7630 CFRFE 10 d JFERE M, HMRET, MR KRN
(2.69 £1.05)% ™5 THrALFR WOl44-3 KK RN (8.61 £0.73)% , WERET “MWF 157, ZE Lk
SEER], B AR WO144-3 (R EA RAFIVER S, A BB — R RIS R B
3.3 WOl44-3 BREEEEAIHEESENHT

LR RN RSSO AR EEE R, WRESRE SN T A ERNPENE Y™ A3
WPED R, M TEAERG R, AORTERMELCEASER, BEEASEME,. T8X 58
ZRAK, PTUABEREIL G, HAT, 78500 i 5K s A R S R 8 B AR S A 2858 o
W —IEE AR bR, ABFE A, WO144-3 (i REVBELLE A &2 EB A MR 2. 74 £i5, JEW T
“REE 1S A (145.64 +1.71) mg/g, BEET “BWFE2 57 #9 (120.06 = 1.84) mg/g ™, XKW,
Brim R WO144-3 [t A E o TR aEMmFEAM R, SHE ZREN “HE1 5" “EE
257 MY,

4 #Fig
AT SEE SR LB, HT T WOI443 fh R ETAVER, 2 R AU, A Kk
bl T RIS 11 8 RO R, oA SRR B G L TR
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