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WE: VREEAE AR EARFBNEEMRR &R, L8 AW E & X Pyropia radi % 4% A & %
(Pr-WTO1 %5 5 A B EKE FIHE R TFHRKES) WK, EZLEKIFELE R (Ph-HMCS,
FER BREE EKE IEE TR THEAED) AFKHATHERT, AR ELREF LN F,
HREFEBANEZAUERT RN EREL G A HRO G AN HEFTNHRMLREE R, XARE At
ARt K FE R AMEHN0.39 em/d, B A ¥ R 4 5.24 cm/d, T HR-6 & # &35 9.27 em/d, 7
Hi%30~50d #E, ey FH Lt ERERBREANRIAEKEL KR, BH#60deyrREF
HEERXAREAZ K 13.18 em, FF A % % % 85.67 cm, 7 HR-6 & % T.ik 218.57 cm, 4 7| & R #F
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AAEKB BRE R TFHREEAERRER, RN D R &A%
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o FE BT o Fof I, 0 5 At 1 IR A AR R Y 2R .
BT — 7 il B AN OZSR MR AR R B O R
AR L A e 6 IR s AU RE O B AR 7 2
K, BWTCIE WA =& i3z . B LA, 541 ik
R 5 SRR A P E T — D EE H AR TR

RS T A BB H, BRI KA AR AN [
A A BEA T A BL B 4 377 HE I 28 38 TARTE AR K R
TR S 7 08 T oA o e SR T, B
FH MR S AR RN Z B M A 2R 58, 3R A
THAR R RER A FALR R R W 458
HA A RPN T BRE . 2T RER b
F14 IO FHAF: B T80 EH , 245 S KRR 2 M) FH 23 ol 10 8 1) 2
W — L e AR I — A B R R K
AR 2 R 2013 4R RS K
3 T I8 58 5 S EE 585K Pyropia radi [ [H] 2%
AT PERN AT & o Pyropia radi Bf 1 i 2 (Pr-
WTOL, A SCAS ) 1 58 4 1 T HCE: 22, MR (A
JE PR B, AR R 18 T R R R R (Ph-
HMCS AU N BEAS) 1) 78 46 7 e o 400, R
B e 2s AR AR, (R A R
AR A FE AU 3 3 A A 2 A [ ) o ) 2% 52, 16
AT BEAS 0 R AR ) I 7 8 A 4 A e
TRCHICHE D5 100 A5 BB 038 1R 58 5308 dh &R IR 12 0
B 7 B 7 3 PG BT dh b

LMk

1.1 Sk

AR JSE S AL AN Pyropia radi BF 2k i 7
(Pr-WTO1) 2 {14 85 142 S5 SR B R 2 2F 5 i
NP URIN IR CY E TR ST AR Y
IR SRR 3 N TR A B 2R R B 7
T, J5 B 7 AR 5 P A AR 43 B o
R B B PR AL T I 0] B P AR
ok 5 BELA B A AR R 2 2ok — B B 0
P A B R B A A A 1 1 ol 220K
PR R) I RAETE S % . W F IR (4
fIF < SRR BIHEAE A KA S % 2 3T |
R 6 B 5 W A 4T R T A TR T L
FR B (L1 ~4) . Ze e b A Jy b2 5
Vi A5 i 7 (Ph-HMCS ) | s J2 i) i1 3 2 2 7% 9
LSRR L R R AR G S B e
% kK SMB SRR S G — R
STAE 5, TE W I T B (IS ~8)

1.2 XBFH*

FAMRLE &6 FR-HRRS R
FeAC S 5 A A 22 AR DL B By AR AR 1 15 57 5 vk
IR XV 2 0 AR O/ VR A < TS 2 i T A 52
IR AT, YT KR L em 24 K H
MR EIBCT Ok, Ak 2k 5o ARG 7. B R 451 iR
23 C, 6% K 50 wmol photons/(m* - s),
JAHASN 10L: 14D, fdf A /) 55 7 WX O & & MES 5
Fesh' WK KRR S R He— SR

KR o 0G5 B AR 41 0060, 0 A K R A
FEPRTEAR G 22K 7 HE Y F B & IR R b ik
A4 AN AT G A A M2 2B (R RR Ol (8
Jo) 08 e T SR 70 03| e AL B 4 > €5 B, B
R BB R AT F AR R R . 2t 5 ~7
JE G RES% , 7E 1 40 B P AR B b Bk B A R TR Y
T AT BRI IR . TR SR BUR S R AR R R K
A AR AR A A O o ) R T Al A R A 22k
WOMR) . W 4 MEF R RS EABRN
FoAflF IR EERIE S B A KR AR K
KR OGA R 5 5 5 F MR, b i 1 H 452
HAMNFE B R, B IER MR

B Se Z 89 45 5 AT (1) MR AR A K 1Y
I 7E  FEMLE 30 d H #5281 20 R, & f 5 d
)t — P TRAA FAARC ATE J I, 25 BT 2 {E
58 A K 3 (specific growth rate , SGR) {318 )7 i
il Stein'™’ | R /AR K, =(Ln N-Ln N, )/t 144 ;
o %f A= < Z (absolute growth rate, AGR) 3¢ A =
K, =(L-Ly)/t it Xrp, N L ¥ 5y & Br
P IRAAA K BE Ny (Lo by i — U I Y AR AR 7Y
KEE ¢ ], PAR (d) Ry 5pi

(2) bR A 7 355 A I WO % 6, 3R B 1
A0 5E < 35 AR W O 1% it ¢ R a (Chlorophyll a,
Chl.a) & 5t 9 I 5 J5 % [f) Yan %57 9 41 8 1
(Phycoerythrin, RPE ) | ¥ i % H ( Phycocyanin,
RPC) 5| #: 1% 25 H ( Allophycocyanin, APC) & it F)
T 5 o ) g b e R A Rl s B R 1
SEELLER B AR 1 RA ) R SR i
SHMIOCEE TR S UV-1750 ( HAR B AT .

(3) TR AR Y 52 B2 00 5 < 23 MK 35 H % fy
AR F H S e B b3 B, Xm T
(FLYING EAGLE, 74-C) 43 il % W IR 4 (4 5 355
TR R L R AT E T U A, O B
(OLYMPUS-BH) T Il & ¥ kv (% J& &, & A>3 L
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REW A IR Pyropia radi B 283 AL R b R %L F
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M4 J5EBE R 30 AT 1 -F- 2 1

(4) sefl 7R HCE ZE 3t - 78 250 mL BE AR H i
A 50 mL (R IR, B BRARA — A B R
D58 22 AR A EAT SR, Bl R CE 3 A
Frdl e wh T o8 A1 B R W BLAE bR
A7 ~ 12 B i g 210 R G, AR S AR R
T LA R A SEER A SO mL S8 T K B
B IR (@ =9 cm) i i B R 24 h 5 (26 ]
B I #4% (Nikon ECLIPSE TS100) T ## 2 if 5% 57
MLIE e i+ 58 B A % 20 S HLEF (10 %) Y
g 7E 120 H |, BOH P 349 {8 D B4 LB 1Y e 98 1
B, AR AL T B SR LA S 1A AR, 5
— N5 SR L B R, SRS TS — A B R
L) 58 460 5%, BRI A B A DL 7 i e 46 5 HOBCICR o
BN UL 58 A8 72 4 1 JF Bh RCEOR & 2291 %20 d,
20 dpty5E L B REI O B DL5E Y BRI

B oA LREE A Excel 2010 3
W BTG , il SPSS 19. 0 B AR 7 17 1 57 A A
TR . GEIHE P {E = b5k 2 (mean £ SD)
R, G4 R P <0.05 A 77 78 B 3% 25 5%,
P <0.01 MO FATEM .35 25 57 o 1 R I Wi o' 1%
£ Origin 8.5 Bkl 1

2 4
2.1 FARHEX

I3 R HAT LR T BB SCAR AR AL LA
BRI EEA AR A 4 12 1 A LR A 15 97,5 d
IEV S REZ NI RN RSN E R AL FARGE SIS
B BEIG R AR, A2k B RR B 5 BEAC IR I
3 ~5 d RIE TR T A, R 2 B 0 R T

*1
Tab. 1

WO ARZ R, 5 B W R KA A A 2RI
2.2 MRRBEHNKRE

Fe Ay LRI G B KR e Je &
4R 2R E O AR 2 YOR I HL AL HES Y F, it
AR, R Rk Y 4 AL AR R
e, BATH RGN PR B R 3R 70 d A2 AT, 4y
MEA B PR A AR A A 0 A B ZZRIR (B R o
W4 DB SRS EARMS RN F M H
A B AR ERE R, APkt B AR
P EAMRA WM R &R Wi 4 HR-6 fh &
2.3 MEMEREFMRENERS XS

HR-6 i 2 1) 5 46 7 W] & 1A 18] 19 T8 245 F0 0 44
o — B, R AR o M . KBS REMKIE,
RN IS B S A 2T e AR R 3 3 A
ORESFBN, R AP, BAFEEWN
BGH(ERR9 ~12)

HR-6 i ZFIEA G R 1 F R R KA B
mFE 1 iR, FEREAREFRWIE  HR-6 5 R W F ol
AR R K dm i R F R A R, 25 R
WBE(P<0.01), HE 30 dHE,HR-6 5 &M
RE ks F) 23,36 cm, 2 [ 0140 BEAR B R
10.34 {51 6. 08 f%; H i 60 d B, S A i R 1Y °F
Pk R 13018 cm, BEAR B R TR K R
85.67 cm, i HR-6 & & HIFH kK © ik 218. 57
cm 4 BEAC FEA i R I 16,58 £5F1 2,55 fif .

TEREABEFRWA) , HR-6 i 2 B K 58 I K T
ABEARSYR,ZEFEE (P <0.01) (£ 1), Hi3F
30 ~35 d A, HR-6 i Z M 56 LU AELIE i , Bt 5 2% 1
TR AR K TE A 45 d 5P R T R#330 ~55 d
AR i Z K B8 ARG KA 7 B8 L Bl S T R .

R AR (HR-6) F3EA G R (Pr-WT01,Ph-HMCS ) F IR KB K FKBE I
The mean length and length-width ratio of the F, gametophytic blades of the
improved strain( HR-6) and the parental strains( Pr-W701,Ph-HMC5)

n =20;mean + SD

i3k KA/d P4 /cm mean length £ 5% ;. length-width ratio

culture time Pr-WT01 Ph-HMC5 HR-6 Pr-W101 Ph-HMC5 HR-6
30 2.26 +0.40* 3.84 +£0.30 " 23.36 +3.43 11.54 £2.53 ™ 9.85+1.72* 51.94 +6.25
35 4.19 +£0.69 ** 9.57 +0.99 ** 56.26 +3.71 11.20 £1.73™  12.93 £1.66* 72.53 +7.61
40 5.86+0.83"  17.85+2.00*" 100.23 +7.84 11.65+1.55™  15.00 £2.89 * 67.67 +6.20
45 7.33+1.32"  28.57 +3.15** 146.6 +4.65 9.60 £0.98**  15.81 £2.20* 64.57 +7.96
50 9.201.15"  47.63+1.44* 179.67 +7.77 9.24£1.13™  16.75%1.57" 64.39 +3.50
55 10.57 £1.17*  73.83 £2.67* 200.00 +12.77 8.08 £1.45™  17.45£0.87 * 58.99 +2.40
60 13.18+0.95*  85.67 +3.06 " 218.57 £19.64 6.87 +0.83™  13.98 £0.09 ™ 49.29 +2.34

s FREFSPEE (P <0.01,1-test)
Notes: #* highly significant difference( P <0.01 ,z-test)

Fi % 30 ~40 d,HR-6 iy 2 1 AR M ff o 3
b T GG ], K- 2 fif G AT R B HE OROR 1 e

#3040 d Z 5, HR-6 fify 2 1A ff 70 3 4 ok AP
ALY, BARR G T R R G2 2 A A SRR
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Z(KE 1), 60 HIEE, HR-6 i 2 BRI 44 1)
BIgE Ay 4.09 g, 73 H0E A0 CBEAS i R 1Y 38. 30 £
F12.67 f%.

HH% 2 Al R0, AR i R I A K g, 4o % A
KR KA 0 0.39 em/d, U BLTE 31 ~35 d; fEA
b R AR R K R R KA R 5. 24 em/d, Y LAE
51 ~55 d; HR-6 §h R4 Xt E K R KMEN
9.27 em/d, I ILTE 41 ~45 d, H7E 31 ~50 d
], B A2 0 A K R S FREAR M e KA K3

A R A KB, 597 31 ~35 d, 24K
AR T R, B 45 K,95% MR T K
LRSS0 K ITA MR AGEASRNAK
WIBK  fE 51 ~55 d, RS R LR, 255 70 R,
85% MR, 255 80 K, A4 A&k 4 i 24 s HR-
6 i RMA KI5 AA G ZAHRL, 7E 31 ~35 d, /0
BRI, A4S K ,85% MR RE, 2

5550 KA R (I 2) .

--------- Pr-WT01
40r . pheHMCS
oy —— HR-6
1S
g < 3.0 #=20;mean+SD
5%
*ﬁg‘ 2.0
(5]
<z -
<3 ]
ol 1.0
& §
& 2
T S e f
30 35 40 45 50 55 60

FrgRmtiE / d
culture time
Bl ERMmZE(HR-6)FIEXRGRE(Pr-WT01,
Ph-HMCS)F MR KR B REE
Fig.1 The wet weight per F, gametophytic blade of
the improved strain( HR-6 ) and the parental strains

(Pr-WT01,Ph-HMCS)

®2 MRM%F(HR-6)FEARGREFE (Pr-WI01,Ph-HMCS ) F, 4K {5 B9 & 4 2
Tab.2 Growth rates of the F, gametophytic blades of the improved strain( HR-6 ) and
the parental strains( Pr-WT01,Ph-HMCS)

B g Kg/d % %} K #/(ecm/d) absolute growth rate BrE K #H /(% /d) specific growth rate

culture time Pr-w101 Ph-HMCS HR-6 Pr-w101 Ph-HMCS HR-6
31 ~35 0.39 1.15 6.58(16.87%,5.72") 0.12 0.18 0.18(1.50°,1.00%)
36 ~40 0.33 1.66 8.79(26.64,5.30) 0.07 0.12 0.12(1.71,1.00)
41 ~45 0.29 2. 14 9.27(31.97,4.33) 0.04 0.09 0.08(2.00,0.89)
46 ~ 50 0.37 3.81 6.61(17.86,1.73) 0.05 0.10 0.04(0.80,0.40)
51 ~55 0.27 5.24 4.07(15.07,0.78) 0.03 0.09 0.02(0.67,0.22)
56 ~ 60 0.20 2.37 1.78(8.90,0.75) 0.02 0.03 0.01(0.50,0.33)

Ha,c: R R (HR6) 54 & (Pr-WT01) AE KR A b, d: R R R (HR-6) 5B R (Ph-HMCS) A KR U AH
Notes:a,c:the ratio of the growth rates of HR-6 and Pr-W701;b,d:the ratio of the growth rates of HR-6 and Ph-HMCS

601

N
(=]
T

B
(=]

JRAAEE 3 %
percentages of the mature blades
[\ w
(=) (=)

(=]

O Pr-wT01
O Ph-HMCS
m {R-6

ol

Lal LIDH

31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80

g / d

culture time

B2 ARMZAR(HR-6)MFELRRZR(Pr-WI01,Ph-HMCS)F, I IRIEHI R AN EE S X
Fig.2 Percentages of the mature blades of the improved strain( HR-6) and the parental strains(Pr-W7T01,Ph-HMCS)
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REH A IR Pyropia radi B 2822 E A R o R 0 E T 5 4R AT 1083

24 ARMEF HRENEERKEESEE
BEEBRSE

FEP I 350 ~750 nm Z [H] , HR-6 fih Z I AL}
A% bty 28 PR (9 355 R W BO6 38 47 A8 S A B I 1
iz WA e, L5 TR Wi WA (1) 0 F 249 2 HR-6 i R KT
AR (E3) .

1.0

S
=N
T

R S
absorbance
[=)
~
T

02
0 1 1 1 1 > ]
300 400 500 600 700 800
WA /nm
wave length

E3 35 AMMRMER(HRG)MEXER
(Pr-WTO01,Ph-HMCS) F, it 4K 4 64 75 4 W% 45 St
Fig.3 In vivo absorption spectra of F, gametophytic
blades of the improved strain( HR-6) and the
parental strains( Pr-WT01,Ph-HMCS ) after
being cultured for 35 days

HR-6 fh Z ) Chl. a &1/ 9.43 mg/g, M
A BEAEL & B Chl. a 5 5535y 6.29 F1 7. 83
mg/g, 225 FH (P <0.05) (K 4), HR-6 fii K
RPE %40 63.33 mg/g, LA BEAS i 28 70 Ji) 4
Y 157% F150% ; HR-6 i Z 1) 8 i 2 1 A1 51 4
HEHEASES TRAMR, ZFWMEBE (P <
0.01), HR-6 i RS EEMEH SN 99.62 mg/g,
ARG AR 2. 18 £, BEAG R 1.74 £,
2.5 MRMEF MRENEE

HR-6 i Z2FIEA il /& — 4, F, R AR 79 A ]
BB R FE AN TR, B 3R B R > A ER > A
(EIS) o 1B 3 A5 RAYREER b il BE7 2 [|] /Y 22
(EARAN ]« ACA ity 28 AN ) A AL 10 38 A JE o 22 S AR
R, BEAS i 8 A [R) 8 A7 1) 38 A JRE BE 2 S N KR, T
HR-6 ity 2 A [ 78 0L 1) 8 44 JBE B2 22 5 A0 T A
AR Z I A0 BEA G R HR-6 i A -1
PEARJEERE 451k 41.58 20. 17 F126.22 um,HR-6
sl Z% F) S 159 J5E B e A BEAR i AR

801 & prwrol
70 » Ph-HMCS 63.33
60 o HR-6
= n=3;mean+SD
ED » 50 4233
=]
= 5:3 40 sk
g S 30 24.65
& o s #1925 705
9.43 11.56 9.54
10} 6.297.83 7.0: 7.81
o L]

MRE  WARH  HEEA EEERS
Chl. a RPE RPC APC

4 EFIJ[JIPNMIRRARR(HRG)MERRR
(Pr-WT01,Ph-HMCS5)F, IiR )
Chl. a,RPE,RPC,APC § £
s FORFEFMILE (P <0.01,1-test) 5 = KIREFRE (P <
0.05,t-test) , K [A]

Fig.4 Contents of Chl. a,RPE,RPC,APC in F,
gametophytic blades of the improved strain( HR-6)
and the parental strains( Pr-W701,Ph-HMCS5) after

being cultured for 35 days
#3 highly significant difference (P <0.01,s-test) ; = significant

difference( P <0. 05 ,z-test) ,the same as the following

g 70T o4 apical
£3 m 3 middle
2 2 601 5’1*;0 o EEE basal
Jﬁ& é 50 ok n=30;mean+SD

= 41.56
g 2,400
&g 40 3% »

o 28.16
ﬁf < 30 - 2316 e
[ = 22.05
Ko 20k 18.64 19-82
® 2
S0t

f=]
=3

=0

Pr-wT01 Ph-HMC5 HR-6
RES
strains

BS 35S HEMARBR(HR6)FFARFR
(Pr-WTO1,Ph-HMCS) F, M4k 4 7R B # 62 0 [ B
Fig.5 Thickness of different parts of F, gametophytic
blades of the improved strain( HR-6 ) and the
parental strains( Pr-WT01,Ph-HMCS5 ) after
being cultured for 35 days

2.6 ARMANZLRENTHRTHEE

3 i 2R 10 D17 22 R R 19 52 46 1 T BIOHE 5 7R
BEANTR) < XA fity 25 AE B Ui T8 ORI 19265 16 KT
AOCH, BEAS fh R BOME RS/ T, B0 25 KA
TF UL, 1 HR-6 1 2 MRS S KT i R &
e HIE 6 AR, 3 A i R IF UG CHUS RO AT 14 KR
MR R 2, 2 iR AR b, 9 BAE T 7 R
4y B A R R W . HR-6 i F E T IR LS

http : // www. scxuebao. cn



1084 Koo

¥R

38 %

5 7 K, el 1 H BRI 2 e, -3 B 58 K
N 53.31 T ARAESS 6 Kocftl ¥ H O HUR
Kt B BSE TR 46. 48 TS BEARTESS
4 Kool 5 H AR 8 B i m , F 2858 R
H16.44 HA . ESEGIT IR S 19 20 d N
78 AT HICE L SR NS 3 iR . HR-6 fh &
14 5 FL 5 BIR B 3k 16772 5 AN/ DL, 5 ACA
ALREZES BB R 2.65 4, 22 71k
w3 (P <0.01),

é: @ 60 ——— Pr-WTO1
=N Y Ph-HMCS5
x 250 ——HR-6
~ é 40 n=3;mean+SD
'@ 3 30
X B 20
I 39
£
SE o : s
BE L O3 5 7 9 11 1315 17 19

TR ] / d

releasing time

B6 MMRMFA(HR-6)FFEARMER(Pr-WI01,
Ph-HMCS5)7£23 CT#EL 20 d Y H BB R
Fig. 6 Numbers of conchospores daily released from the
improved strain( HR-6) and the parental strains
(Pr-WT01,Ph-HMCS ) during 20 days

®3 MRMFE(HR-6)FRAMRAR (Pr-WT01,
Ph-HMCS5)7£ 23 CTELEMB 20 dNZRTFHELSE
Tab.3 The total numbers of conchospores released from
the improved strain( HR-6) and the parental strains
(Pr-WT01,Ph-HMC5) at 23 °C during 20 days

TR/ ( x10° 1)

mA total numbers of conchospores
strains 411 412 43 S E AR+ A ofE 2%
group 1 group 2 group 3 mean + SD
Pr-w701 160.82  148.44  134.43 147.90 £13.20™
Ph-HMCS5 67.39 65.15 57.49 63.34 £5.19™
HR-6 180.72  166.96  155.48 167.72 +12.64

T :ns RKIR TR E 2257 (P >0.05, r-test)
Notes:ns means no significant difference

3 ik

ARS8 F) ] B2 56 58 45 B JEE 7 55 3K ((Pyropia
radi) B E] 2% 52 1 7 i 2SS A AL B bk R OHR-
6, B M A KR R AR R 0 R )
Ph FEA TR A7 28 B MR B A B AS e R AL
R, 578 SRS M 8] A 5 7 PR AT AT 9 o 3% b 2R 0T
I Ok g — Lo MR 23 S e 38 A T AR B R
M — 7 (HSCHEA R A KR R E A

et R A JRE JE R B R AR AR T B T RE A
T4l 3 E AR A A AR R A MR o (A AR
JEL PR R N GE A R I SR R X 8
e A0 I I R B B b 2 T AL T AR
PRk . Wright ™ g 22 4 4 A AR 5D % 2 4 5%
P R, — AN B ke AR AR AL 23 5% e 22 A AR
MR, AR5 X 5 23 i R 4 2 TG
1) ISSR J3 #2553 W , J 38 A3 In 538 st 5 2
FEMEKOF- W] B 45 o XA B 5K 4GB Y HR-6 i R
14 2% 28 B A A 37 2R SRR AN T 2 5 — | 24 580
AR o3 A XA B AR Iz, AR SR B T 25 AR
K GEAR ] 5 Rl R 22 AR K, [ 252 PR
i R DR R A AL R R R i, e T s
LR A R 55—, A S SR A TR PR AR 22 5
HAMERCR 15 2 A MR AT DU E 44, T8 R
SRR . X T S S A s AL HIE WL 43 AL
HIEA T4 G IRAWDES

ERMEMFR S G ORRORED S &
1 i (A O, I 38 3 o 1 o IR 5 R R 1 2 K
JE B YDA O 20 (0 R B R A A v I A
LRERNMEMEERE R " FEBEIER
Wil HR-6 S Z 1 AR K AR W, 31X 5 B 1 it 4
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Selection and characterization of an improved strain produced by
genetic recombinant of interspecific hybridization between
Pyropia haitanensis and Pyropia radi

WU Hongxiao', YAN Xinghong'**, SONG Wulin®*, LIU Yanfei’, LIU Changjun’, WANG Tiegan’

(1. College of Fisheries and Life Sciences,Shanghai Ocean University ,Shanghai 201306, China;
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4. Fujian Fisheries Technical Extension Center,Fuzhou 350003, China;
5. Xiangshan Fisheries Technical Extension Center ,Xiangshan 315700, China;
6. Zhejiang Mariculture Research Institute ,Wenzhou 325000, China)

Abstract. In this paper, a crossing-experiment between Pyropia radi from India and Pyropia haitanenesis
from China was done for breeding of improved strains with obvious hybrid recombinant advantages. The
male parent was the wild-type strain ( Pr-W701 ) of P. radi, which was characterized by thick blade, slow
growing , good toughness and high production of conchospores,and the female parent was the mutation strain
(Ph-HMCS ) of P. haitanensis,which was characterized by thin blade, fast growing, poor toughness and low
production of conchospores. At first, four improved strains with obvious hybrid recombinant advantages were
obtained from the F, color-sectored blades, and finally the most improved strain ( HR-6 ) was selected from
them. The maximum of absolute growth rate of the male and female parents were 0. 39 and 5. 24 cm/d,
respectively , while that of HR-6 strain was 9. 27 cm/d and its absolute growth rate was greater than the
maximum growth rate of the female parent during 30 — 50 days in culture. After 60 days in culture,the mean
length of F, blades of the male and female parents were 13. 18 cm and 85.67 cm,respectively, while that of
HR-6 strain was 218.57 cm which was 2. 55 times that of the female parent and 16. 58 times that of the male
parent, respectively. The contents of Chl. a in the 35-day-old blades of HR-6 strain was 9. 43 mg/g,
increasing by 50% and 20% in contrast with that of the male parent and the female parent,respectively. The
content of phycobiliprotein of HR-6 strain was 99. 62 mg/g,which was 1. 74 times that of the female parent
and 2. 18 times that of the male parent, respectively. The mean thickness of the 35-day-old blades of HR-6
strain was 26.22 pm,decreasing by 37% in contrast with that of the male parent and increasing by 30% in
contrast with that of the female parent, and the toughness of the F, blades of HR-6 strain increased
significantly. The total number of conchospores released from HR-6 strain was 167.72 x 10* , which was 2. 65
times that of the female parent and 1. 13 times that of the male parent, respectively. The above results
confirmed that HR-6 was characterized by fast growth, high quality, large amount of conchospores, having
excellent production applicability.

Key words: Pyropia haitanensis; Pyropia radi; interspecific hybridization; recombinant strain; growth
rate; photosynthetic pigments
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ER MRMF(HR-6)MEARMAR(NEFLEXTFERFR Pr-WI01,
IREEFTME Ph-HMC5) 1) F, ik
1~ 4 SA S 2R (ENBE P 58 S BF A= i 3R Pr-WTOL) 1 Fy IR AA, 35 9% K B0 531 30 .40 .50 160 d5 5 ~8. BEA S F (32 5 3B 78 il &
Ph-HMCS ) ffy Fy BPIR I 553 B0 510 30 40 50 A1 60 ds 9 ~ 12 {f BL ik 3 (HR-6) 119 Fy W4k U L 55 9% K 44k 514 30 .40 50 F
60 d. R 1.2 K82.5cm, 4S5 cm
Plate The F, gametophytic blades of the improved strain( HR-6) and the

parental strains ( Pr-WTO01 of Pyropia radi,Ph-HMC5 of Pyropia haitanensis)
1 —4. the F, gametophytic blades of the male parental strain( Pr-WT01 ) of Pyropia radi after being cultured for 30,40,50 and 60 d; 5 - 8.
the F, gametophytic blades of the female parental strain( Ph-HMC5 ) of Pyropia haitanensis after being cultured for 30,40,50 and 60 d;
9 —12. the F, gametophytic blades of the improved strain( HR-6 ) after being cultured for 30,40,50 and 60 d; scale bar in figures 1 and 2

was 2.5 cm,the rest of the scale bar was 5 cm
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