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AR SRR, 73 3 Wit , AR A BTG B A
N, LB e B TR S SR B P R IR, OF
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1.1 SEIedr#y

S R FH A RE 2 (5 25 3 B AR R &R (PS-
WT) F15E A8 By b & (PS-L) o PS-WT (i Z 52 H %
B A48 BH VLT v DX i bR A B 3 1) 2R 96 5
RIGK I PS-L i o0& PS-WT By AR AR 28 28 b
LAY B 2 AN R LLA h 2Rk
IR AT T LI = N, PR A7 7 1k ] 7™ % it
2100 SRR R B 5 IR A 85 % D IR Sk
[17] . SEIe (il F A 55 32 O U I MES Ky 57 5%
XK B K
1.2 MREEABmNSEMEERES

[ 25 5 B A B (PS-WT) F 5248 B (PS-L) 1Y
FEARF LG — 5 KNI IR AR S, 328 428 £k
JR A R AAAE g 43 5 B A P D B 40 B A
BT R ) T L v MR 0 i S e
Bl K A B EIE VEFP S 3 3, AR5 1 mol/L
TR WUk 2 iR R 40 s ) B Rl e D)
PRI , 18 T 26 BC 47 1) 6 Y v B A . TR F 2
mol/L #jZ AR IMA 0.5 % ~1.0 % I .
ity g Il 55 Ry 28 °C WA AT R]SA 0.5 ~ 1 h, 2 il
FI R A3 948 200 H (17 28 P 3L 8, 3 I8 IR 4
B30 (1200 x g, 5 min) B2 b E B, Of B 400
TLUE, M A KL T R 1. 040 By K, FRIR B O
(1200 xg, 5 min) PEEANAE. FHIAHIE A9 I ik 3%
SE B FIPEA AN 3 U 71V R, WSO 4 R T
JEHIMA MES B335 (FLEE = 1. 030 ) I Ji 41 fifd
BIP . W—E BB MR R HAE N 9 em
(IREFEMLA, A 25 mL 7247 (55 76 R e 5506 [ 2
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) DGR 10 L 14 D, 3557 K
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Jel AR 1 UK
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3 ~4 G, A A

5 REH BN TE(ER6) . EfME
FRAMI TR . 53R A 3 ~ T d, Bk 7 3¢,
B 1

556 J R T R T (BT o 4L
EERE A A Y Nz R A A N DU e 2 A
AR o B B IR, € I 21, RS AN RO 15 5%
— BN AL, B AR IR 22 AR AR (P RR-8
14),
2.2 KEXEEFRFAER MR (PS-WT) KR
RE SRR

FEARIR] A5 IR I 8] P9, IO RTS8 R .4

PR AR A A A it /1N, B A D' ) 48 o, A A 1
ROE 1) o PR IEF B A 205 20 #1040
<o) IR, gr s )
54.43 % $153.33 % ,10 F1 60 pwmol photons/ ( m’
-s) 202,80 wmol photons/(m* + s) ZH %A,
HAHEIBA M2 5. 78 10,20.,40 .60 F1
80 wmol photons/(m2 - s) Hp, ARG RIE
BT AR PR 22 R AR ) 43 3R A 38 T S 22
5o JEuRET 40 pwmol photons/(m2 < s) I, AR
PR AT ORI AR A AR CRCHCRR A 7MR) 7
UESTE TN

pmol photons/ ( m*

F1 KENEEXFERZR(PS-WI)FHABRE HUHFNE
Tab.1 The effect of light intensity on the development and differentiation of the single cells isolated

from the blade of wild-type strain ( PS-WT') in Pyropia suborbiculata

A TN E 43 b Percentages and types of development from single cells /%

Ot iR
) I‘ig}"l 22 211 i TR Fots gk
mensity/ EHTRGE WEORE o WEE TR RABRE M u ol cmied
[ wmol Normal Abnormal . Spermat- Carpospo- Blades Individuals |, . S i
Cell-masses . . Conchocelis individuals
photons/ blades blades angium rangium  regenerated  of release
(m? - s)] from rhizoid monospores
10 49.93 £18.27%48.38 +17.50 1.25 +1.27* - - - 0.07 £0.13%0.37 £0.30° 1029
20 54.43 £2.43" 43.91 +2.34* 0.42 +0.20* - - 0.26 £0.23%0.13 +0.15%0.84 +0.48" 1028
40 53.33 £6.05" 44.08 £6.53* 0.19 £0.01* - - 0.16 £0.20*1.68 +0.24"0.57 +0. 08" 1055
60 48.57 £18.92%48.24 +18.07* 0.45 +0.29* - - 0.06£0.11*1.83 +0.84"0.86 +0.28" 1043
80 37.94 +8.36" 59.91 +£8.21" 0.72 +0.16* - - - 1.08 £0.540.35 +0.33° 1 026

T RISV A & AR R PR 22 57 B35 (P <0.05)

Notes: Values in the same row with different letters mean significant difference (P <0.05)

2.3 KEIWELEXRTEMA(PS-L)FHEE
BaUmsn

TEAIFD R Z AT T, PS-L it 28 R AR B 2 44
YA AR AR A RS PS-WT & R AL, RIS A
R AE RS BB P 3G SR TR (R 2) o FRAEIA
HOR R ZE B Y 1 03 AL S AR AR S PS-WT
Z AL, 78 10,20 ,40 .60 #1180 wmol photons/ ( m?
- ) P PR AR A RO R R L A0 AT A 22 R A4
BRI B EE2ZS ., 40 wmol photons/ ( m® -
s) JGIR T, AR AR AR B B A o b, H
Y 60 pmol photons/ (m” « s)
2.4 AEBEEMNBELEFXFERMEA(PS-WT) K
MR E 7RI R0

1618 21 F124 CiRBEEA H, PS-WT 5 R IE
W AR R EEES, HYE T 33 % 22

TR T 27 CHE IEW A R EE T, =
30 CH, XA 0.05 % (£ 3) . AR 27 CHEME
PR 138 FIHR 22 40 i 2B AR A T 8, 30 °C 241 il
RS T5% AR 22 240 B 7526 IR R 22 RAR B TE .
8,27 F1 30 °C 4 Hh R ELE AT AN RO
A S
2.5 ARIBREELZRETE (PS-L)FHAME
BRI

TELEXT PS-L fh ZRA0E & B 4k 1 5% i 5
PS-WT i Z B S G A RARAR[R], i 7 22 57
fE 30 °C R, TR AR R TR R E 4 Rk F
95.39 % ,iz5 e T H A I B 41 530 °C 4 ol A~
PRI 2 58 AN 4.61 % o 340, 76 18 ~30
CEFE P, PS-L i Z VR0 A A A P 35 0 RS 2%
HI(ERD,
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R2 ABMEERREZBRGR(PS-L) EHERAE S LHIRME
Tab.2 The effect of light intensity on the development and differentiation of the single cells isolated

from the blade of mutant strain ( PS-L) in Pyropia suborbiculata

A0 K B IEBURIE 43 H Percentages and types of development from single cells/%

R
Light W22 40 Tl A oA AEL
intensity /' JEFIRGE WIEIHRIE A Wrde RTE EARE Tk IRk Total
pumol Normal Abnormal s Spermat-  Carpospor- Blades Individuals — . examined
photons/ blades blades Cell-masses angium angium regenerated of release Conchocelis individuals
(m? - s) from rhizoid ~ monospores
10 41.81 £7.37" 56.63 +7.72* 0.43 +0.58" - - - 0.55+0.16* 0.58 £0.16* 1090
20 48.76 +1.75% 49.60 £2.04* 0.21 +0.11° - - - 0.33+0.11* 1.09 £0.31* 1101
40 51.47 £5.13% 45.91 +5.70* 0. 18 £0.08" - - - 1.40 £0.24" 1.04 £0.03* 1090
60 56.90 +6.06° 40.30 +6.42" 0.34 £0.13* - - - 0.84 +£0.10° 1.63+1.92* 1075
80 46.58 +2.67" 52.35+3.39" 0.05 +1.00" - - - 0.25+0.15% 0.75+0.21* 1151

TE - [RIFV A & AR R P R 3R 22 5 3% (P <0..05)

Notes: Values in the same row with different letters mean significant difference (P <0.05)

®3 BEXNEERFLERRR(PS-WI) HREFAEEE S HRI0D
Tab.3 The effect of temperature on the development and differentiation of the single cells

isolated from the blade of wild-type strain ( PS-WT') in Pyropia suborbiculata

M BRI E 47 L Percentages and types of development from single cells/%

it B Wezsiffy i T A AR
oINS PR ATIIN ) i F NTS N ,
Nomperaturey ERTPRIE BIOLARIE o0 WTHE BT ALGRK T T
Normal Abnormal Sperma- Carpospor- Blades Individuals . examined
< Cell-masses . . Conchocelis . .. .
blades blades tangium angium  regenerated of release individuals
from rhizoid  monospores
18 35.80 +£2.87" 64.15 £2.95* 0.61 £0.32* 2.29 +0.87* - - 0.41 £0.19* 0.63 £0.29* 1094
21 34.18 £1.55" 64.37 £1.67* 0.32 +0.05" 2.80 =0.34" - 0.06 £0.10* 0.17 £0.17* 0.89 +0.18* 1156
24 33.53 £1.05" 64.99 £2.46" 0.25 +0.05" 2.87 +0.44" - 0.09 £0.16* 0.59 +0.23* 0.55+0.16* 1083
27 13.58 £0.98" 42.04 +13.5" 0.32+0.21" 4.68 +0.32" - 0.51+0.19"42.78 £11.52"0.76 +0.31* 98l
30 0.05+0.08° 65.33 +11.65"4.52 +1.12" - - - 30.04 £12.63%0.07 £0.11> 1 160

TE : RISV A& A R PR 22 57 B35 (P <0.05)

Notes: Values in the same row with different letters mean significant difference (P <0.05)

x4 BEMNEZERXRREZBRRR(PS-L) HREEHEBERE L0
Tab.4 The effect of temperature on the development and differentiation of the single cells isolated

from the blade of mutant strain ( PS-L) in Pyropia suborbiculata

MM & B ASBIFIE 43 bt Percentages and types of development from single cells/%

L WReZdif s A A AL
Ik AUEIN ; ; s N
Tempermurey ERIRIE  BBIPIRE o RTH SMETH MADRE MK . Toal
N Normal Abnormal Sperma-  Carpospor- Blades Individuals — . examined
< Cell-masses . . Conchocelis . .. .
blades blades tangium angium  regenerated  of release individuals
from rhizoid = monospores
18 43.18 £0.98" 54.98 +1.27* 0.73 +0.64*" - - - 0.32£0.19* 0.80 £0.19* 1046
21 37.53 £2.59* 60.12 +£2.62* 0.36 £0.15° - - - 1.29£0.91*0.69 +1.02* 1 008
24 36.29 +11.03*61.21 +15.81%0.66 £0.49* - - - 1.01 £0.46* 0.83 £0.24* 1003
27 1.89 £1. 15" 40.19 +16.750.17 +0.15° - - - 57.76 +3.91° - 1184
30 - 95.39 +1.88° - - - - 4.61 £1.38¢ - 1 054

TE - [FIFVEE A & AR ) P R 3R 28 5 B35 (P <0..05)

Notes: Values in the same row with different letters mean significant difference (P <0.05)
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3.1 BEERMHREEARNEE SRR
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JLHE A OB BE, B ATHE B AR 32 45 TR
JREA AR B TR 1, BN AR AN, B
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BT T O A A0 B P 4 2 43 Ak RS DY 43
LB B, B ATLE B RS 52 4 B R AN L, 5
PR A L, 2000 AT 14 400 A s A EL 40 i 4 97
B 5 55 3% 5 0, B k24 4 R 55 T A%
TRl BE, 40 M % A T RS A, B AT e oAl
RN, AE BRI IR AT, S0 SR R A R 4
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2N £ % B R 90 7 3%, IS AR & R 22 R
P, RS2G4 M (R M) AR HEAT 43 2, 35 97— B
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S5 BESE S I 52 3 A bR A 1 2 4 i
SHEiER A TR RIRGE . TR 3 RS
B R B TR R P R R BT IE T T 1 A
NI S5 2680 L 53 A, A IR AT A B K B4
IR AR R BORIL, S92 55 T b IE 5 i 4 AL 3
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3.2 ERINBEXELFEMHREEABE S S
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SR AT 5] 4 S R AR R 240 i AR [ 2 8 ) I
A RS (L S 55 D' 20 1 A 400 B ) 43 24
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SR
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The effects of light intensity and temperature on the development and
differentiation of single somatic cells isolated from the gametophytic blades in
Pyropia suborbiculata ( Bangiales, Rhodophyta)

GUO Wenxia" >, DING Hongchang', YAN Xinghong'*"
(1. Key Laboratory of Exploration and Utilization of Aquatic Resources, Shanghai Ocean University , Shanghai 201306, China;
2. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai 201306,

China; 3. Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University, Shanghai 201306, China)

Abstract: The 60-day-old blades of wild-type strain ( PS-WT) and mutant strain ( PS-L) of Pyropia
suborbiculatain were used as experimental materials to obtain their isolated cells by enzymatic hydrolysis, and
then observe the development and morphology of isolated cells in submerged culture. Meanwhile, we also
investigated the effects of temperature and light intensity on the development and differentiation of isolated
cells. The results showed that the isolated cells could develop into different types of regenerative plants;
normal blades, abnormal blades, cell-masses and sexual cell-masses. In the range of 10 —80 pwmol photons/
(m® - s), there was no significant difference in the percentage of normal blades, cell-masses and conchocelis
of the two strains; appropriate light intensity [40 —60 wmol photons/(m” - s) ] could promote the release of
monospores of regenerative plants. In range of 18-24 °C , the proportion of normal blades and abnormal blades
of two strains had no significant difference. However, high temperature (27 — 30 °C) could inhibit the
formation of normal blades, promote the formation of abnormal blades and the release of monospores the of
regenerative plants.

Key words: Pyropia suborbiculata; single cells; regenerated plants; temperature; light intensity;

development and differentiation
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B B2 R E & AR B Ak
Plate Regenerating plants of single somatic cells isolated from the gametophytic blades in Pyropia suborbiculata
1-8 IR EESREF A R (PS-WT) B R PN A ALK ; 9-14 IR SESRGETY (PS-L) B R fFAEAE R s 1, 9. IEW IHIRIK; 2, 10.
BB IRIR; 3, 11 ARBARBTEMRG; 4, 12, BIERRA; 5, 13 K 6.0 198 7. RM73; 8, 14. 221K &
RS 50 pm
1-8: Regenerating plants of single somatic cells isolated from the gametophytic blades of PS-WT'; 9-14 . Regenerating plants of single somatic
cells isolated from the gametophytic blades of PS-L; 1, 9. Normal blades; 2, 10. Abnormal blade with rhizoid; 3. Abnormal blade without

rhizoid; 4, 12. Abnormal blade without rhizoid releasing monospores; 5, 13. Cell-masses; 6. A cell-masses of spermatangia; 7. A cell-

masses of carpogonia; 8, 14. Conchocelis. Scale bar: 50 pwm
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