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P. yezoensis under different light intensities
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Fig.2 Morphogensis of free-living conchocelis of P. yezoensis under different light intensities

g 30007 Bl 5 ymol -m -5’ ~ 50 B 5 umol -m -5’

= ab & O3 15 umol -m - s E 40 4 C3J 15umol -m*-s'

‘on 330 umol *m * -5 TO; C3 30 umol -m “-s’'

&0 2000 ZA 45 ymol - m ° - s - 30 4 45 yumol - mj . S:

2 B3 60 ymol -m " - s’ %ﬂ S 60 pmol - m—z ) Sq

% @D 75 ymol -m > - s E2g . ID 75 umol -m * - s

= o ’

= 8

£ 1000 2390 E e / $2

] ==Iiil B 3 —

‘&H f 4:11 2 -

oAl WL ZEl ] = =i
4% #a Chlorophylla %] | FCarotenoid 0- 77 == =1l
{2 Pigments PR 4L E HPhycoerythrm  J& 52 HPhycocyanm
~ . N N e ¥ I8 EHPhycobiliprotein
AN IR] = 1 3 7% [F] — o TR Py 401 18] 22 5% & 3% (P <20. 05) e i i i
7 [ - BE 27 (6] — i [ A 20 ) 22 5 (2% (P <<0. 05)
Different letters indicate significant difference among . Lo L .
Different letters indicate significant difference among
treatments in the same time (P=0.05) treatments in the same time (P<C0. 05)
H) S G B B 22 3k P =\ S o A P

S RTINS T ARHESER 22 AR PR e 22 6 4 RIRDE IR T 4 BESE S 11 AR 8 96 0 22 1
R E a MIKHE PR & R 1 A

Fig. 3 Contents of Chlorophylla and carotenoid of free- Fig. 4 Contents of phycobiliprotein of free-living con-
living conchocelis of P. yezoensis under different light intensi- chocelis of P. yezoensis under different light intensities

ties



I ARZFERFR,2021 £,37 %, % 1 8 Journal of Guangxi Academy of Sciences,2021,Vol.37 No. 1

TN A A0 A, i A 1 B R IR AY J2 75 pmol -
m?es ', H1.58mg- g ANEEY 15
pmol e m * « s ' MM EERT MW 1/2 (P <
0.05,

2.4 ZFMEXBHZLZREERRLHPSIEXE
FREF,/F, lER&

WE 5 FTR, 4582838 1O 2R 1R 8 F7 0 2
F,/F, OGRS R 8 BT s R 3, 15
pmol « m ™ « s SEHGREE B IR N E SR E 4 PSII
RRE TR F,/F, iR 4H0.62, B&mT
30-75 pmol * m * « s ' 44 (P<C0.05), 75 pmol *
m’es 'Y F,/F, &N H0.38,2H~15 umol *
m s 4 0.6 1%,

0.7 7
0.6 b
0.5 c
0.4+

F,/F,

0.3
0.2
0.1 4

5 15 30 45 60 75
Y& s Light intensity (umol - m? - s™")

AN ] B 35 7 6] — 1) [) PN 2 [R) 22 55 8 3% (P <<0. 05)

Different letters indicate significant difference among

treatments in the same time (P<Z0. 05)

Bl 5 R[EDEHSREE T RBE 538 A R 2RI E R L
F,/F,

Fig.5 F,/F, of free-living conchocelis of P. yezoensis

under different light intensities
3 g
3.1 EREBEEXNFHMEXRBBHLREEFRRLEK
B RS 8I#200

0-15 d, A RXEH 30— 75 pmol » m >+ s ' 4
SGR KF Rt 5 B 1L %0 241 (5 — 15 pmol + m * -
s 1) ARUD IR B UK, 8 22 2F OB, X 5 4 B
BN & el E22 NN NS s G (E
it 25 %5 7% B ) (9 % K. 20 d J5.5.15 pmol » m ™ -
s "4 SGRHIE KT 3060 pmol » m * s ' 4],
75 pmol » m * « s ' 41 SGR B H L 16 B ' IR 5
JERREES 5 ol 2 0O IR X AR AR KR A —E Y
MHIVE AP AR SGR 5 R &8 g8 45 R —
o EAREEFE 25 d J5.5.15 pmol e m % e s ' AP
b FIEH A KR 330 - 60 pmol « m % o s ! 4 @

T v, (0 3R PR AT BT B it N2 K Al L 491 86 5 75
pmol « m ™% o s~ 422 B sk, 3 WO ISR B T
FEIAH T EFRRZAE RT3 22 9t —
R U R AN L B B R R R R e
INESUESIECE G & S I SN =1 S i
LSRR Y 8 AR b & B, K s R) Y 2 O IR A
BOEOCERE B SR e R A . AWESE
KIEPHZER .75 pmol » m % « s ' JEHRERE T 3
22 A AR AG — JE R R I T 2% B 58 S 22 IR A AT 40
PR IR F5 v 0 gk A I ) 3R OG HE 5% . 25 BTk, 15
pmol » m~ % « s ' G HRER B IS A S BE RS A i 220k
RE SRR X3 5 IR 15 -
60 pmol « m * « s ' G IR EE A HAERK NS RA
[) o G Dt PR A B8 5 0 e A a0 o S AN TRl A5G
3.2 GREEMNFHMEXBHLREERELLS
BESENZM

M2 R a RIBREEADLAE AR EBEDZL
EHNHOLORED . E TR &RSLEENED
M, ARBRIE i, SR BE SR SE 220 R g i
FE 15 pmol » m 2 « s ' IR T, dE RN K al
BALE A RS NS BRI B & B K Ot
MEGE A 30— 75 pmol « m * « s ' B, H A = ] ff
JCHRSR BE Th v W B W TR, R N R ETE 75
pmol » m ™ « s AL AR, B 5 oA 5 4 ) 22 7K i
BRI BRI AR T
B0 2B 1 F 9T 2R S RO BEGR E R A R T
BAOLE ORI R A B TR O6RE R R AL
5 T 2 ' R B A I OGS AR B STR PSR Bz
OB S ID BRI OG A R AR Y FEAIR
3.3 AREBEENEHEXEHLREERERL
F,/F, W&

F,/F, {HJme PS5 o0 v 78 (1 5 KOG AE
B AR T PS 1A G A TR 't BE W WA % 6 v
EEEERMENT, AP S, EAALE 15 pmol -
m ? s ORMERETW F,/F, Bk, RHZOLR
SRR SR AA BV AE DG A VR TS P B . BE A OL IR BR
JEE L. F,/F, H%ERM.75 pmol » m ? « s ' 4
F,/F, 257915 ymol » m ™% « s ' 4 H 0.6 1%, Ui W
o YOG R B AT LU O B E I R 5, S B PS I
14 R R FH 25 %6 1 5 R AR X 5 9 A AR B T
“HEL 1S ARBE R BT A AL, AT,
FIER A M 2R EFRE2ZN F/F, A
0.38-0.62. fk TIx % A th 22 KA 19 0.66 -



HEE,EMG, 0, PR\, GIE,FT F AR EBENEHEXREHLREEFRELERRERERHZN

0. 74" UL IA 4 BE 22 3 [ Hhr 22 4R 1 S BE A1 k0K K
Wk PSIT Y 7 1% 36 3 RIS 58 SRR, 2R B 55 5%

P 22 R AR B i 1] A D' B ik B O B 1 L X 5 ok v AR
ORI ST 45 S — B, TR 7E 428 5% 97 50 SR 2RIk 3
I, AN B 5% 52 g ok AN T) | 16 RESIR B2, A BIF5E
ALK 15 pmol » m %« s~ ' B IR BE L B A F
TRBEEEE H M2 RIRE R ERKY 1 A3
Do) 35 5 25

4 it

AHIETE R HT B PR R 43 1T v IF 90 16 IR 5 88 % 2% B
S0 A B 22 RAR B SR e A K R AR R R R
PLAE 15 pmol » m ™2 « s ' OEHRGRE T, WAL KK
W EHMER a BAER BREES F/F, HYER
o PR EEIUTE A BESE 50 A 2R AR SR 0 1 1 8
Fir L R 15 pmol » m ? e s B IR R L
AR T 55 B 50 S 2R BE 22 I PO AR K 3K 3 e O 1 855
R4

5% ik

[1] SUTHERLAND J E,LINDSTROM S C,NELSON W
A,et al. A new look at an ancient order: Generic revision
of the Bangiales (Rhodophyta) [J]. Journal of Phycolo-
gy,2011,47(5):1131-1151.
(2] Mpsr B, whmeds, A, %, KBS AR RS R KR
s ZREME M. T IR 22 ,2016,23(3) :241-247.
(3] WREZE, LB, NEM,F FHEEE¥(M]. 1iE.
R 2B AR H ARt ,1985.55-121.
(4] ¥FEEokFul, TEE, % PEEELFHENEHS
£ B M. U5 . o E Al AL 52013 :165-189.
(5] BREE. & TI5 838 A 220000 00 3% 55 R 82R 1 09 BF
L) 0. K= 247 ,1980,4(1) : 19-29.
(6] JRm—, ek, T2, . PE LR aEEM]. b
ot E RO R 2016 :52-61.
(7] SKSEM. BB R —. KB 2 RIAEY HmE
SR g R[], K7 B G ), 2009,36(2) : 77-79.
[8] IWASAKI H. The life cycle of Porphyra tenera in vitro
[J]. The Biological Bulletin,1961,121(1):173-187.
[9] BAZEM.KLME BHOT~ /) D HMKEDKE
Y A e KIRLLT]. S K BB 58 i i, 1966/ (26) - 77-89.
[10] M FE4m . BRIEEE, S5 4. 55 35 O 4 % 4% BE 28 3% 22 R 1k
AREFMEW L] &5 #H. 1980, 11 (4) . 362-
369.

[11] AEER T3, B 4E 55 R BT 4 BE S8 S 22 Rk 2k
KEFMZWLI] ¥ 5#7E .1979,10(1) : 28-38.

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

G R4 O L RS A BEE SR E
AR IR LT ], K72 ,1999,18(4) :6-9.
R — AR P Bl A SRBE R S R B 3R
WEFELT ], K™ 3558, 1997(2) 1 12-14.

ik 5 A B B B L A ] S G SRR o AR IR SR
3% (Porphyra yezoensis Ueda) Ff 5T 4 1 52 i T 57
1. AR A5 L2009, 24.(4) :3-6.

SRS FRBE R TR 4% BE SR S A T MR KR F RS R
(DI, 75 & - o B K 4% L 2012.

MRE FEP EXR 5. FRERLRERR KT
I 307 %8 s R R SR B 1 ' 3 N g T [T, il B A
J&,2020,41(6) :115-124.

PREFNE ] SO A b L 55 R IRV 38 X AR B 5 3 22 R
R AR AN B [, 307 W R 2 2 . AR FL
22, 2008,31(4) :487-490.

PROVASOLI L. Media and prospects for the cultiva-
tion of marine algae [M//WATANABE A,HATTO-
RI A. Cultures and collections of algae. Tokyo: Japa-
nese Society of Plant Physiology.1966:68-75.
PORRA R J. The chequered history of the development
and use of simultaneous equations for the accurate de-
termination of chlorophylls a and b [J]. Photosynthesis
Research,2002,73(1) :149-156.

PARSONS T R,STRICKLAND ] D H. Discussion of
spectrophotometric determination of marine-plant pig-
ments, with revised equation for ascertaining chloro-
phylls and carotenoids [ J]. Journal of Marine Re-
search,1963,21(3) :155-163.

BEER S,.ESHEL A. Determining phycoerythrin and
phycocyanin concentrations in aqueous crude extracts
of red algae [J]. Australian Journal of Marine and
Freshwater Research,1985,36(6) :785-792.
FEEV,Za . FIL L Porphyra yezoensis i 88 %
ARSI ST, T FE K= BE 5T . 1983 (4) : 34-56.
FTALA. SGsR X IR B3 A i 2RI B R A R R A
HRAE bR A 5 m [, i 8 ARl 7 41 2019, 34 (4)  488-
494,

PREIY 2 E 1. 2 S AN X AR B SR B 5T
T HAIE AR KB R L) ], A W 4R G s
2008(4) :166-170.

LI X S, YANG L, HE P M. Formation and growth of
free - living conchosporangia of Porphyra yezoensis
Effects of photoperiod, temperature and light intensity
[J]. Aquaculture Research,2011,42(8) :1079-1086.

SR SE I Bl B By R e . T SRR (GeO,) X AR BE
3 (Porphyra yezoensis Ueda) H H ZZMRAK (Free Fil-
amentous) H ik B T5 YL s i F 5T () 0. BLAR ol A5 8.,



I ARZFERFR,2021 £,37 %, % 1 8 Journal of Guangxi Academy of Sciences,2021,Vol.37 No. 1

2007,22(2) :24-26. (300 ARUTHE AR R 28 RS, Ot EORN 5 37 i b 38 X e A0

[27]  EEEdm, RO RTS8, 45 X AR BESE 3K B i 2RIk TS AR R A R R [ ], R 4,2007,31(11)
BB SR, K7™ F75H,2015.36(11) : 23-25. 22-26.

[28] THEISS C.,SCHMITT F J,PIEPER J.et al. Excitation [31] XIS , 25 WUAK. Sl HE T I 52 o 440 3 VT B8 SRR A 119 A
energy transfer in intact cells and in the phycobilipro- K MAEAREH T 75 ER¥RR: A RF %
tein antennae of the chlorophyll d containing cyanobac- i ,2001,31(3) :332-338.
terium Acaryochloris marina [ J]. Journal of Plant [32]  HEARME, 38 30, M % ik 2% BE 25 38 W AN I v T A 2R A T
Physiology,2011,168(12) :1473-1487. RERAFPELT . K™ 2412, 2020, 44(2) . 222-233.

[29] W JRVESCR MR, CHAL 1 SRR R R [33] k¥, Jos i WhAR A, 46 B T R PO AR 1Y 5 3%
AL BB IR o S A LT ] ) P Rk, 2016, 23(2) G TE AW FE LT ], 72 4 . 2011, 33(3) : 140-147.
131-137.

Effect of Light Intensity on the Growth and Physiological Prop-
erties of Free-living Conchocelis of Pyropia yezoensis

TIAN Cuicui*?,ZHOU Wei', HU Chuangming' ,DENG Yinyin's YANG Li’en'.
XU Guangping'
(1. Jiangsu Marine Fisheries Research Institute, Nantong, Jiangsu, 226007, China; 2. Protection and Utilization of Agricultural

Germplasm Resources in Jiangsu Province, Nanjing, Jiangsu,210014 ,China)

Abstract:In order to explore the suitable light conditions for the amplification of free-living conchocelis of
Pyropia yezoensis »the effects of varied light intensities (5,15,30,45,60 or 75 gmol * m * *+ s ') using LED
on the growth and physiological properties of Sutong No. 1 were studied, which was a new cultivar of P.
2 -1

* s ,the

free-living conchocelis of P. yezoensis grew well,and the specific growth rate could reach 3.68% — 8. 23%.

yezoensis. The results showed that after 25 d of culturing, under the condition of 15 pmol «+ m~

The algae color was dark black and conchocelis were thick and long,showing a healthy state. The contents of

chlorophyll a, phycocyanin (PC) and phycoerythrin (PE) increased first and then decreased with the increase
of light intensity.among which the content was the highest under the light intensity of 15 pmol * m > « s .

The carotenoid content was not significantly different among groups. The maximum photon quantum yield of
photosystem [l (F,/F,) was the highest under the light intensity of 15 pmol * m ? « s ', which was about

1. 6 times that of 75 pmol * m * « s ' group. In summary,15 pmol * m * « s ' light intensity was most con-
ducive to the rapid proliferation of free-living conchoclis of P. yezoensis.

Key words: Pyropia yezoensis ,{ree-living conchocelis,light intensity,growth, physiological properties
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