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55 P P 4601 i T 2016 477
7R 4 BT T 4 (219287 N ~ 229417 N,
111°16'E ~112°21" E) ) [ Rl A7 |-, £ 57 4l &
JE Bl A4 ol PS-WTHE) S i i 4 S i R T
2015 42k E A8 24 A 50 TR B 24 Ui (27°067
N, 120°18’ E)E’ﬁz%%ﬁﬁﬂ?ﬁ' BT AR R
fir44 9 PH-WTI0™ o 2 A~ il R LA 22 R
E’Jﬁﬁiﬁ?ﬁ%ﬁ?%yim, TR AF 25 4 18] STk
[19] . B3R W oW B i MES 8% 3% BE 1 K TH 1
K

R (290.02 g) HiBZZ2RIBATIE R K2
300 pum F/NEL G, HeFh 2 SCG ( Meretrix meretrix )
TR IR E 2RI, W3 d 5 K ez
ARG F7, 8598 554 IR (23 £0.5)°C L0
58 20 pmol photons/ (m® « s) , Y& 10L : 14D,
14 d J5 12 D58 B2 RH9 220018, B8 4 3 1%
FEW, IR G um 1JE 22 40 pwmol photons/ m’ - s),
T2 R DL 7 I, 4 LR A7 41 s A B, 2 3
S IR E (29 £0.5)°C, S5 20 wmol photons/
(m® - s) , JEJEI 8L - 16D, HUA J5 , ¥ mL e by
(9 DL5E 22 AR A SRR (250 mL) W 5 & T
(23 £0.5) C T HATFAHETR, IO 3 ~ 6 AR
At rMbE ., fFrotfl FIME G KL E T
FEAUR(250 mL) APEEAT SRR, 1S d A KT
5l A AR TN G AR 2 5 AR IR, B AR Ak I
(23 +£0.5)°C, )58 60 wmol photons/(m’ + s) ,
JCEHA 10L 14D, 45 d 40 1/2 B3R
1.2 FRFHEZERNSEENK

BT ARA 37 R B SR IL( D =9
em) L EFE 1 b, B oc TR R B E T
(23 £0.5)°C F1(30 £0. S)OCFiJ‘%,;H\:’fﬂiﬂi*%,ﬁ
4. 6 9 60 wmol photons/(m® -+ s), ) &
10L : 14D, 5 5 d B4 172 FAEC MW IR ER
Bigrilo 14 d Ja, Geitoe 01 o AR RO AE TG 3R A
AR & AR 8, DA R 8 A [m) 4 e 5 i % A4 A 4

2, #HW%%%@?%E%E’F?IKHE?%%E
45 (Eclipse 90i, JE ) A%k &AM EE
HixE3IPEE,
1.3 ARy ELER

BEALIEICAE (23 £0.5) C M 557 30 d IR
44520 #k, B 10 #Ro8 1 AL TRAUML L) ik
P B SR, B AR B 20 0l y (23 £0.5)C Ao
(30 £ 0. 5)°C, HAth 15 77 45 F: J6 3’ 60 pumol
photons/ (m” -+ ), Y& 10L : 14D, 45 5 d H ik
172 FAC IR B R . 10 d J5, 404
PEAR T2 4 M o S IR R, IR FH R i 485 =X
43 ¢ 64N Mini — PAM ( Walz, Effeltrich ) il
FEMIRAR AR PS I fe K+ it (Fo/Fm)
WA T 2% 3021 ], Bk FRITER:
IR (MIR-554 , =) N 58 i, 52 s i 15 R i v
Al ZE N £0.5 C,
1.4 HESFITHH

SEBGHHE ] Excel 2010 #E47 8 MU S, R
JH SPSS 22. 0 B AT MSI AR AS ¢ K5 . SEitE
FHPME = $r#E2E (Mean = SD) 38, G811 45 1
P<0.05 B fETE 225 5, P <0. 01 BHAEAEML
L
2 &

2.1 RRFHECHEIRMBRREZER
2 1 BrR: 76 23 C 41, PS-WT #I PH-
WTI10 5546 B & A A7 R AR & 2E R 3
It 99% ,WiHZRARE (P >0.05) ;{HYE 30
CUL, PS-WT [ 47 AR AR & 2E 343 51 oy
32.9% §1199.3% ,PH-WT10 (1715 R AR & A
KA 16.8% F1 49.3% | Bi# 2= R B2 (P <
0.01),
2.2 EWMFHEBHEESSHSEBMNINE
523 CHAHEL,30 CHL) PS-WT f9574 1
wa%zﬁiﬁ%émﬂ’@ﬁﬂ o R M, B (6 AR 21 A, Hofth
WIS (ERL T -1, 2) 57 30 C 41 PH-WTI0
(e A6 —F B 2 1A 200 i 43 24 3 R A 12, BT £ 7
&, OERREER (B3, 4),
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®1 EE3R(PS-WT) FIRZER (PH-WTI0) IR R FHREERRRE THES 14 d GHFEEMBRREER

Tab.1 Rates of survival and rhizoid germination of conchospore germlings of P. suborbiculata (PS-WT)

and P. haitanensis (PH-WT10) after being cultured at different temperature for 14 days %
B g T Z Survival rate MR & 4= % Rhizoid germination rate
Culture temperature/°C PS-WT PH-WT10 PS-WT PH-WT10
23 99.7£0.3 99.0+0.8 100 100
30 32.9+4.77" 16.8 £3.2 99.3+0.7"" 49.3 +6.1

T = o« FOREFWEE(P<0.01),
Notes: #* #* means highly significant difference( P <0.01).

1,20 3502575 23 #1130 CTF #5109 PS-WT 580 T8 A4 3,4, 43505976 23 F130 C RS-0 PH-WTLO [ 7c 17 85 kA
1,2. Conchospore germlings of PS-WT cultured at 23 and 30 °C, respectively; 3,4. Conchospore germlings of PH-WT10 cultured at 23 and

30 °C, respectively.
ERR 1
Plate 1

[B]£:3% (PS-WT) fnin££5€ (PH-WTI10)

IRAFHEAGESERETESR 4 dEHES
Morphology of conchospore germlings of P. suorbiculata (PS-WT) and

P. haitanensis (PH-WT10) after being cultured at different temperature for 14 days

7E23 CAH, 5 9 AU LA e 7 0 &
PRI 433, PS-WT Il PH-WT10 4351y 99. 4%
F199.5% (#2) ., 1£ 30 CHIH, PS-WT 5% 1L
THIRM, S 9 AL A T 0 R AR,
86. 1% , LR N AIMIEL 5 ~8 HIL ~4 A, 535 5
7.8% 1 6. 1% . 75 PH-WT10 1,5 9 AL E 40
MR FEA B A M I B 1. 0%, T 40 ffd 2
U~ 4 A oy 58 (94.9% ), O A1 5
5~84(4.1%),
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E ,PH-WT10 [ R 52 4 8 , 13 1) 20 g 24 12
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F2 [FLER(PS-WT) fizEsk (PH-WTI0) WM FHRGEARERE TESR 4 d GETRARBHNMES X

Tab.2 Percentages of conchospore germlings with different cell numbers of P. suborbiculata (PS-WT) and

P. haitanensis (PH-WTI10) after being cultured at different temperature for 14 days %
Br IR CENEEL kb ISR P S LN OISR &S
Culture Percentages of conchospore germlings with different cell numbers
temperature/ 1~4 5~8 =9
€ PS-WT PH-WT10 PS-WT PH-WT10 PS-WT PH-WT10
23 0 0 0.6 0.1 0.5+0.1 99.4 £0.1 99.5+0.1
30 6.1+0.7"" 94.9 +0.9 7.8+0.9"" 4.1+1.0 86.1+1.2"" 1.0+0.2

T o+ o« FREFWMEBE (P<0.01),
Notes: #* * means highly significant difference (P <0.01).

(R v '|' "‘
5 cm LALEL 1 bcm $Re=e 2 b5cm 3 bcm 4

L, 2. Zp5o87E 23 CRHFR 30 d B9 PS-WT BYEIRIAIERS s 3, 4. Zp 510876 23 “CFHiFR 30 d /Y PH-WT10 fyrpiRIBIEZS; 5, 6. 4
B FAE 23 F1 30 CTHiFR 10 d 9 PS-WT RREIRAIEAS ; 7, 8. 5350 FE4E 23 A1 30 “C T 5597 10 d 9 PH-WT10 By mHIR TR 25 5
9, 10. J3507E 23 CFHi5% 30 d B9 PS-WT R R T 1L, 120 20500478 23 C R 5557 30 d A4 PH-WTL0 940 i 2 WU 15
13, 14. 4350 T4 23 F130 °C T H;57 10 d A9 PS-WT RY40IE B8 A5 15, 16. 433 R F4E 23 F130 CFE55% 10 d /Y PH-WTIO0 Ay
20 M
1, 2. Morphology of the 30-day-old PS-WT blades cultured at 23 °C ; 3, 4. Morphology of the 30-day-old PH-WT10 blades cultured at 23
C; 5, 6. Morphology of the PS-WT blades cultured at 23 and 30 °C for another 10 days respectively; 7, 8. Morphology of the PH-WT10
blades cultured at 23 and 30 °C for another 10 days respectively; 9, 10. Cell micrograph of the 30-day-old PS-WT blades cultured at 23 °C ;
11, 12. Cell micrograph of the 30-day-old PH-WT10 blades cultured at 23 °C ; 13, 14. Cell micrograph of the PS-WT blades cultured at 23
and 30 °C for another 10 days respectively; 15, 16. Cell micrograph of the PH-WT10 blades cultured at 23 and 30 °C for another 10 days
respectively.
BT 7£23 ‘CTH5 30 d FEE3E (PS-WT) Fiiz £ 38 (PH-WTI10) fy K14
URBEARRETES 10 d WEFEESTMERRAKREMEBA
Plate I Morphology, growth and cell micrograph of the 30-day-old blades ( at 23 °C) of P. suorbiculata
(PS-WT) and P. haitanensis (PH-WT10) and after being cultured at different temperature for another 10 days
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N3 i 7E 23 C 153 30 d Ji5, PS-WT
F1 PH-WTIL0 (RSB R 1.0 F13.8 em
(WIURME) s 76 23 #0130 C FHER:FF 10 d J5, PS-

WT i RAR K BE (B AE) 2 B3 i T 3.4
2.6 1%, 1 PH-WT10 435138007 8.3 1 1.3 £,

F3 7E23 CTHEFR 30 d B3 (PS-WT) Fix €3¢ ( PH-WT10) iR &
BEARBRETIES 10 d EHHREFEHEK
Tab.3 Average length of the 30-day-old blades (at 23 °C) of P. suorbiculata (PS-WT) and

P. haitanensis (PH-WT10) after being cultured at different temperatures for another 10 days cm
R HORAARSE 4 KB Average length of blades
SRR PS-WT PH-WTI0
Culture temperature/ - N N N
© W SRl W SRl
Initial value Experiment value Initial value Experiment value
4.4+0.1"" 35.3+2.8""
23 1.0+0.1 (3.4) 3.8+0.3 (8.3)
3.6+0.2"" 8.9+0.6""
1.0+0.1 .8+0.2
30 0=+0 (2.6) 3.8+0 (1.3)

TE: o FRCIRE SRR AN L 22 53 .35 (P <0.01) 5 55 T B (A ST (L AF DO B0 I (L8 M ) 25 4
Notes: #* % means highly significant difference between the experiment value and initial value (P < 0. 01); The values in brackets are the
multiples of the increase of the experiment value relative to the initial value.

2.4 MAREW F,/F, BEEHK
5528 G e ie (EAH He - 7E 23 CdlH,
PS-WT 1 PH-WT10 {5 H LB ZE 25 (P >

0.05) ,{H7E 30 ‘CHL, PS-WT By s E 38 1
1.8% 1 PH-WT10 A F [ 1 34.5% , Wi # 2 5
i (P <0.01), W4,

R4 7£23 CTHF 30 d BEZESE (PS-WT) fiiz 3% (PH-WT10 ) B4R {4
BEARRETESR 10 d NEXXEF==(F,/F,)
Tab.4 Maximum photon yield of the 30-day-old blades (at 23 °C) of P. suborbiculata (PS-WT) and
P. haitanensis (PH-WT10) after being cultured at different temperature for another 10 days
Ot 7 it Maximum photon yield (F,/F, )

RS
Cul , PS-WT PH-WT10
ulture temperature, - -
o WA et A et
Initial value Experiment value Initial value Experiment value
0.66 +0.02 0.69 £0.01
23 0.65 +0.03 0.69 +0.01
(0.8%) (-0.4%)
0.67 +0.01 0.45+0.03" "
30 0.66 £0.02 0.69 £0.01
(1.8%) (-34.5%)

T o+ o+ FORERH S PRI 22 F W FE( P <0.01) 5 55 PBUE N SEIE AT W AR AR AL B T 43 L
Notes: #* * means highly significant difference between the experiment value and initial value ( P < 0. 01 ); The values in brackets are the

percentage change of the experiment value relative to the initial value.

3 ik

[ L8 3 Fe— b IR MR 20, A A X A
J"". MONOTILLA %57 % iR (4 {1 25 11X Jsk 1 15
SRR AE 30 °C R RTAEIE SO, 5 HA R
L5 4 B 10 B S AR L, E AT R ) T e R
o P, AT Lk B E e 7 i (K2R )
] 22 R b, AR 20 L 5 05 R 5 1 v R i

ZHE
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4h, 4y 4 RS, X T 5 R I A R A Y ot
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AN 3 240 7= AR SR I 2 —, R B IE
BB — M & G, 2B BRI AT
AR AACAS 2 PR XU RN K O A5 A8 7 1 i i
BiEg o ARTIE Y R, iR A I 15 5T
71 RARIBRARIE . 30 C FAFETG ) PS-WT
() 5e A0 B R AR IE AR S T T AR AR , i PH-WT10
I 2B RBAR . RS RAPIHAIESE , PS-
WT [H56 96 F 0 & 1A 1 it = v 4 B 2 0+ PH-
WT10,

TEIR SE3EY W B, 7K I 18] T} 52 25 BHLAG &) 1
A, PRI 2 I R MU G5 i R o A
Fb i, 7E 30 C R R PS-WT Ay iR AR A=
KAV , 1T PH-WTL0 f iR AR A K e 3
A LR BN A . A B R A
A AR B ] S A v L B A A 3 T, 240 L P
LR A 5, DA R 2 R AR AR, I BRSBTS
ZEiREE 3R 10 d J5, PS-WT 1) 40 Bl b3 21 fo, A8 21
Gh, HA I oS8 AR B ISE T4, 1] PH-WT10
(1R 240 M0 €0 AR TR, 0 2% A o B R R AR,
AL Z L T4, R W] B 52 30 °C i i 1Y 52
XK . F/F, & PS I IObfb2E i+ i,
WA PS 11 )RR AL AR, IEH &0 T,
F/F, {HRFEE B S Y = 20 5 b i, FL/
FoAEEWE R S it & B, b
FREFRRE TR (22 .24 F125 C) , FRBEESM
WIkK F/F, (BTG, RN B9 &
ARG IR, i (29 C) R R SR IR SR
WL F/F, RS, R, F,/F, 7AE R E
SR R R I 2 PR TR bR . BIFSE R IR, N
RIARZ B ERESR 10 d )5, PS-WT [ F,/F,, {E3E
T 1.8% ,1 PH-WTI10 2 R T 34.5% . FiR%h
RWIAAESE , PS-WT [ bR A4 (4 it v 7 12 B 2 AR
F PH-WTIO,

YANG % Ui KR, A5 53—, R %
SRR FEAE TR LR G 241 i 43 24 (H B R A
RBLRE , B AR 2 K H 4R 2k ik i 1
T AR BOUE S N BDE U E I, 7647 1
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Observation of high-temperature resistance of the conchospore germlings and
blade in Pyropia suborbiculata

SHI Peifeng'?, DING Hongchang'”*, YAN Xinghong'~

(1. Key Laboratory of Exploration and Utilization of Aquatic Resources, Ministry of Education, Shanghai Ocean University,
Shanghai 201306, China; 2. Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University, Shanghai
201306, China)

Abstract; Pyropia suborbiculata has strong high-temperature resistance, but whether it is better than the
Pyropia haitanensis remains unknown. In this study, the conchospore germlings and blades of the wild strain
of P. suborbiculata (PS-WT) and the cultivated strain of P. haitanensis (PH-WT10) were cultured at 23 °C
(normal temperature) and 30 °C (high temperature ) , respectively. The results showed that: after 14 days of
culture at 23 °C, the rates of survival and rhizoid germination of conchospore germlings in PS-WT and PH-
WTI10 were all over 99% , and there was no significant difference between them; At 30 °C | the rates of
survival and rhizoid germination of conchospore germlings were 32.9% and 99.3% in PS-WT, the rates of
survival and rhizoid germination of conchospore germlings were only 16. 8% and 49.3% in PH-WT10. In
addition, the percentages of conchospore germlings with more than 9 cells of PS-WT and PH-WTI10 were
86.1% and 1.0% at 30 °C, respectively. When the blades were firstly cultured at 23 °C for 30 days, and
then cultured at 30 °C for another 10 days, the blades of PS-WT showed no abnormalities except slower growth
and cell color turning red, and no dead cells appeared, while the blades of PH-WT10 showed significantly
slower growth, lighter cell color, the chromatophore changed from stellate to diffuse, and more dead cells
appeared. In addition, compared with the initial value at the beginning of the experiment, the maximum
photon yield (¥ /F, ) of the blades cultured at 30 °C for 10 days was increased by 1.8% in PS-WT, but
decreased by 34. 5% in PH-WTI10. The above results preliminarily confirmed that the high-temperature
resistance of the conchospore germlings and blades of the wild strain of P. suborbiculata ( PS-WT) was
significantly better than that of the cultivated strain of P. haitanensis (PH-WT10).

Key words: Pyropia suborbiculata; Pyropia haitanensis; conchospore germlings; blade; high-temperature

resistance

http://www. shhydxxb.com



