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RBE T 19934F3 01994 F 4 0, AXREATERG T, Hiz g% 8 dRIEAHH,
PFTIRE (13—33C) .t #E([5—40pmol / (m* « )IAERAH @—24 M A HAEK E TR E H.
ERIW: (D1721C, 2P0 KPR, 25—29C . B TR FEBMIEMR, 27C &t £
REAERERS T 29CH MR, 2RBLHBNGZ DA FREEE; 1721C, &5k
HFHIF . (2) 2R AR < B 5 Y 5% B9 48 A0 ARG BRI () 9 S KR, (3) SE4O69R T
JEF B <12 h, 1T R TE o B B BRI TRl 5 o du o BB KT 12 h, BB A
AWM. @BELHEFRBABOENHOCHTES, FAREE N, BEAMERGEKERE
MEBTBEEX. OUALBNXRF,. TAFHERESABRXRAKR. A EXREhLR
AR AEKEE 5B EFFEDHRE, Ik, TTRURR L REMAE KR AT HE, FEHANER
RE B H,

XA ¥ 4R kv BE 4K AF

R, BEELEREEBNY K, EXEFENBR r ELXFRPANIEZ —. %
g N e et B L RS S AN, A TSR -RE R TR, ERY
FHEFRATENE LRI & HERENRE., BT X—HM, £ 70 410K 80
), BEBEE (1979) W KFEEFE N A 2REERK LA TR ASETHE. BKEA
(1980, 1984) X in X A 2 RIEWERK K FRME 7, IO RER, 8
LEARARAE A B B B R AL T R RE M, EARRTE B AR R T AT, R EA T by
M. fEEEMATENER b, AR ERLRE AT Zm EFm S, a5 K%
MBI EESA %, A LTRERGE Bz L2 RE N FEMRL T HAEKKRE S
B AXRMBREEWHAR, BHEH 5 TREFLRENAERKRAERE. ELREN
N b g il 220 AR B AR K R B UERR, BT AT AR P B At HE A — B AR,
1 MHEmAE

I T 1993 4 3 H—1994 4 4 H 47, LI VEAY) # TP BOBT 58 S 30 = Fh oA B 4l
Y E W35 58 3 (Porphyra haitarensis) B B 22K IK S R (L RBEZ > 90%) , AT BEHLIT B
HEEKY 05— Imm, EARILH &AM TR ¥R SARELERKATHNR.

* mEMEEREEAESWHIH, KS85-302-034% . LWEEHEYF NN LRERRBES 13145, BHREFE,
L HAETI9674F 128, 18 4=
Wk B8 19963 20H , % H 1 19964F 12 A5H.
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LSS B 13—33C; B9 S—40umol / (m’ - s); LA & HOLM 8—24h.
IKEELIE — A LA, I E R s, ¥ H1UG N A PEST & 3£ ELRIFE Provasoli(1968) # it J7
A 0.0079mmol / L #9 KI. A [F BE FOL 3 L 88 i 6 G LA 10hI14h.

EKEEWEEERPEMFRBEHR T ERLBESH ERLEEA
(1978) FIE MK F= 0 X BT 23K 4H (1979) KR 1E.

BUMBE KEBELSEFBRAMBEGHEEN 10s, AR T REFESED, HRFX
F (OHAUS CT 200-S8828) FxE. A (5—10) x 10™°g / ml GeO, ¥ ¥ 10 il £ B (Chen
et al., 1970; Kapraun et al., 1980). fEFREHIIA, UG HE KT FBRABMA,

BT SC 8 A 1 R AL AR AT A R B A B PR S 40pmol / (m’ - ), 5 BAREHRK,
HEEE R i Fl SR A K A F 5B X R, OERE ERTFH -SRI,

2 #R
2.1 BEMZEXAHLREEREKFTNEZR
2.1 RE B h 2R KA K ELRIFREN AN, 2REIRFELNE
K, EAFATERE FEE. X—HEMERERE: DELMHK; 2)BLHNE; 3)%
LRI, 13—25C, BAMA K EERKREMEM, 25—29C, BLMAERK FTRREH
MR, A — SR B MR, 17T21C, REXFLRELAEKESHWERE, §ith
TR X PR L T a8k, B4R, R KR, MKW, 17 21CERL
A TR B PR I T, SR R 2 R R R T i B Y L R AR, T AE IR
EENATFREERR S LE D, U, APEAENEFERZRELYEKTIE.

£ EEXAHLREETRBRETHEKZERA

Tab.l Growth and development of free living conchocelis of P. haitanensis at different emperatures

BE(C) 13 17 21 25 29

= T REEE (%) 1—s5 1—5 1—5 15 50
i A HUAREWELE (%) 1—5 <l <l 5 5
i = RS (%) <1 < 5 45 75
Wl oA 22 ARk wH # ® & WHE
2R R ++ ++ +++ ++ ++

+ NANEE, &3, R4, RS
2.1.2 MR LRAR R F R R YRB KBRS RE B F R, ERE
PREFEAM T, MEAE 5—6 MH. LRFEHMBRFMT,3—4 A Aol Ll
, MR E S RRAKMHERERNRZ —.

Wit 1 ATLUE H,25—29C R FRBE W EHREERE. xR AR, 24 L,
29C MR FRM, MABKREMBELEHEE L, 25C, XWMHBLEFE. H
MEM 29T &8,

EREEET, BFESENRE2ICRE, 29CHIKZ (F2). NAEMEBRE, RE
B CEREEAN), BIORESNE42BHE, RN ATRELRE K. BKE
S, 10 BRI CTR AT, H R A MO T B, (R R AL, BN, Bl TR
AR, LI X R L R FBE .
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2.1.3 XA d 2 RIKE 72 EERLRAKEREEETHEREERREER_A)

BB MF | AJLLF  Tab2 Growth and development of free living conchocelis of P.Aaitanensis
s N at higher temperatures (cultured for two weeks
e, 9 2 B R R T N K gher temperanres ¢ i
HEE(C) 25 27 29 31 33

M, B IR
Zﬁgﬁé e ;&;J Qki REMERL  RE  RE WO SEAE KRS
: - REHBRERE  popnmmon  25w0  4s:0 3820 — _

TZHXEWI, BT HFE
BH R T2 REAR. BHRE, B4FaamnTHE, i FBRNEH6aHEK
AR B A A 8, T BBk ) T ak 414,

LEAR TR 22 ORI F BE R R B A0 BB R, BB IR I R A R
BHEIALE K, 1 F R AL R RS, BOR AL R B K, % 24/ BURLIR. BRI
KNGO RN %, ORISR, BEERBK.

2.1.4  BEL3 RS IR (29—33C) T, BT EE., HALTMELRK
BRI R, T FREE AL THICREWZLREFELEENERER L,

£ EERATRERAERTOEEAH M), 215 REARTREIEH
Tab.3 Optimal conditions for conchospore formation from sporangial A %@%Ei%ﬁfg_‘:

branchlets of P. haitanensis (cultured for two weeks) HETER, FRNELaEERE
BE(C) 13 17 2 )5 29 £ 17—21C, 13C M 25CIE M
SHRFERE + +++ 444+ + 0 B, 29CBA IR (R

3). 7E21C,40umol / (m’ * s)
W2 N E2E, KET—
HE/NEESE, R T B AL R AR IR T AT LUE AU RO, s A D RT R FIE AL
22 HBAIZERZREERKR K BHE W

221 NWILRBELAKKESE  ROEWHUEMBEWENE (XK. EREY,
E—EMBEAERS T, bR, 2RBELHERBNT, 17CH, KR tRANE L
HAKSC AR B IR e, L L R —FERHNHE), BLKMER, AT, B4
40 10 K 55 R, OB/, 5 WK/, # G AR 6 3 41 80 8 22 40 LG UK 5 B, TE 7S
AN I B RE AL A AR, ALK TR LD, AN G S EUR, AR BB, B E
BTaea(Es). XREEAXT 2h 8, EEMEE (6 25C) F, SREEN, LB,
AR,

22.2 L9 A ROIE B F4 1TCTAREANBIRERZREMNERKNTR T
MW KREANT, R RAR GEF—A)

ﬁ?ﬂ?iﬁ%ﬁ'ﬁﬁ") A HFMZBE Tab.4 Growth of conchocelis and formation of conchospore of P.
N ) haitanensis in different light intensity at 17C (cultured for two weeks)
Tt Bt E A KT 120, 25—

1) LIeH Y A F BB L >95%.

20C i, T FEAE M Ry o/ 9] 5 10 20 %0
AL B 2 BE % 5 09 82 & 1 RUE ++ +++ +++ ++++
K(EFEsS F6), mmtEmd & + ++++ +++ 4+

[40pumol / (m’ * )] A FRERERE, MRIKERAH [Spmol / (m® - )] R ARV M1 EAL
. Frbl, #FRETEBUEE W EREER 10—40umol / (m’ + s). ARDLIR T RAL
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Tab.5 Growth and development of conchocelis of P. haitanensis in different light intensity at 29°C

F38 [umol/(m” « 5)] 5 10 20 40

" = BTEBEE (%) 5—10 25 40 50
% A HARENELE (%) 10—15 10 10 5—10

gl =  RTESHEE %) 5 35 75 75
i) =k23 AR 7 AR € W
& Wah ++ ++ ++ ++

£6 2CTF FRAXBIZEXLRENEEERGERE A 223 StEMNIAE FEH X

Tab.6 Development of conchocelis of P. haitanensis in different 'z%: ] -2 uﬁl 17C W’ 10—
light intensity at 27C (cultured for two weeks) 40umol / (m’ « s) A 36 38 XF 55
38 [umol /(m” « )] 5 10 20 40 RTERERWHAYWE (X
2, N
HFBEHE (%) gl 133 83+3 85+4 e ﬁi spmol / (m 3 )
S, T REARTE .

23 ERBAHEERZREERK KT HZ T

231 tAMEd2ZREEXFTHEmE ATHEBRAFPIZEXR AR EZRERFTH
B, AR IR 25C  RIER BT E W LR REY, 25C THRERA B O
BYEC 10h'14h), RE2ICHIEREEREL, HEHBE TERNHE FEHZTEEL
BeE, XMELAE SRR, ATHRAERIRR. TREEFH R,
MERMM 25C. LR AR, RS bR A s Rink 7, 6B 12h 12hM R & LR A
B A Y &8 A AL

LR =FARHEREH #7 ARXBHTREFLREMEFTRR EH_A)
(@ | ﬁ 2 4, 5, 6),25C F, Tab.7 Development of conchocelis in different light period of '
8—12h ¥ B Mt e A P. haitanensis (cultured for two weeks)
4H 0 H T B A B BE O BB JGEE I (hih) 8:16 10:14 12012 16:8 24:0

H R BT L, KR TR 137 RACHE (%) <5 <5 18 <5 <5
WH KT R S, B A D8 HR AR BB, X B B H T T A R BE R, i
MNERKREHZREL, 5HE R RBEEHNRA, BE DU, Z2RELAK
WML BIA, KEBE. B 16h8h MABM THELKAEN G, BRAFKH
TRAER. a0 B4R, TG (1) 6ME BN T 3% T 12h, 8 T B EEAEL W,
FERERECRNERHERTEN. QKEHET, REREESH FEBNWER, BRT
BEBAER.

2.3.2 ERAMR B B 20464 K LR =R, ARERHAEY R E WA 1
&R, HE 1 ALES, SRR, KOCRAEY G RN E, mME KGR,
SRR R K, KB, Y RBEE, BEET, HEEERAYENENAKR, Y RK
B AR o, AR TFREENITEAARRRLRBENEFTUEH. A TR
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BEREZHNH EREEAVIEEM, RARENES. SHXE ATEEESRSHA,
BaREH O, R, BEERKNH, TR R R (02406 BA) . X—ERE=D
SR AR
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Fig.1 Sporangial branchlets quantity (%) and wet weight (g) of conchocelis of P. haitanensis in
different light period (cultured for three weeks)
14 40 pmol / (m’ * 5); 2 K 20pmol / (m” + s); 3% 10umol / (m” * s); 44 40pmol / (m” * s);
5% 20umol / (m® = s); 6 24 10pmol / (m* * s). 1,2.3 NIBHE; 4,5.6 A FEESE.
3 WRESAE
AHEMERT R TInERX B ZRIEMARAEHES LR S FEUIHX, X2
EXRKPEN BRFO R, ik — PR E R ER K H HTRE RN FR .
BERZmEZRENERK, LEMZREN LT, ERTEBIERMNERE, 2R84
B rARKYRMBREN, FEYANERER - EBE TR RER JFX", F2R
BAT M T EE., AERESHEIRY B RARKLIRIEN L2 RELHBPKE
Z(EEB199), XRAFERE LRI, M rBEAKREEENARS 2 RE2ZE
AFE, BRHABREAES, IEBROREL, FENEEER N, XELEFH MW EI;
ARWBRET, BELHAXFEERZEN, THREXLAXAEFNBHEESEREEAR
PRI AR, RAERS L IR T REARL T AR ZTHE.
HTEGENEBHNRZI O ZRELE, XIEENMNTEARAWENER X, ZLRE
ZEFEFREEVN, BEART 25C, ATBEAEBEESZ MUK, RE 25—27CHIHEX

1) ZEE, 1994, LAEENETHEGHER, M.
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B, U RB A Z B & IR .

b SEAKOEAERAFIMX, EEMAEKEET, BBBE, GRS E
HESMER, BLARSR, EEXAMEET, “UNENRB T EANER TN
EREL F—-BEMAEXET, A TFTERAMWATERERAHEEY. WwiEE
Tt A R U RS ER G BM =R T IFRAE R HEEN Y R, BLE KRR EFSE
. ARGIR T BLMBEA XS, XELBREZEWRBHKFMEKEESBOEKREM
B RAETHRASERN, BRECTHEZILEOETHEHEE R, BB K, UAHIR
IRRYL BN TRLAEKER ARANSYRAZ, BEEK, AEK/ Bt TELEK
B8, A M S AR, D, B RAREK (EE T4, 1983).

A A TR FERIZEREEARKIENMEE. —EHRERAREM
KEBHWERERBKR., BT HME K B R4 K AR5 R4 250K, R
SHESFETFHRAEMERAR, EREXNERERKBX IZEFLRELZ—RESR
F(—2 H) st H B, L ReTE 10.5—11hCEFE LR H 5 E 4 25.5°N, 6 B o a4 38
RIXAEHITES); i FRA—REVMBIF BT R LRI HZE 12— 14h Z 8] (V45 HZ,
1981), XUIEB R PI R R, 125 K 22 R 6 BET B 2> T 14h FHRRETE BLAE T BB,
12h FE B %, 10h IRZ, KT 14h B9 AT 256 I Tt REI AR, (8 B i e ] 3R, B & D,
AXBA M 14h X IRA, T B EE et i (A 2 M), IiblxX — 45 R TREAUI .
AL LR S Kurogi % (1962), Dring(1967), Rentschler(1967), Kapraun: (1987) By &5 —
H. H5 Iwasaki(196 DR EZFRA MMEKCBTHHEREMBEE TE LA
Higfe, TRER B T b3 LR MR AT T /MR FAALFE M K 5 Waaland (1987) %) T
YEGE R AR, A A R b A sE i F B IR R

AP FRET R AR 2 B B 2R, TR &AM T m A TEH, A% B REMENREH,
A 7T R TAE (BREE, 1980; BREH %, 1984); B 4h, BERHZREMAR FAREF
Moz ik, KEREABE&AMHA —CEZ0, IUAER A HERANSLRENEREZT L
#.
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RELATIONSHIP BETWEEN LIGHT, TEMPERATURE AND
GROWTH, DEVELOPMENT OF CONCHOCELIS OF
PORPHYRA HAITANENSIS

Tang Xiaorong, Fei Xiugeng

(Unstitute of Oceanology, Chinese Academy of Sciences, Qingdao 266071)

Abstract This March 1993 to April 1994 study conducted under controlled
conditions of temperature (13—33C), light intensity [S—40umol / (m® « s)] and light
period (8— 24h), used free living conchocelis of P. haitanensis from Expeﬂméntal
Marine Biological Laboratory, Chinese Academy of Sciences. Primary conchocelis had
90% filament. Conchocelis was blended to 0.5— 1 mm per filament and cultured in
nutrients supplemented seawater, under the above conditions and shaken regularly. The
state of growth and development was examined weekly. Seawater was precipitated in
the dark for more than one month. Improved PES (0.0079 mmol / L KI was added)
was added to boiled seawater. Standards of growth were conchocelis state observed
under microscope (experiments in different light intensity and temperature) and wet
weight of conchocelis (experiments in different light period). Standard of development
was sporangial branchlets area percentage of total conchocelis estimated microscopically.
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(5—10) X 10 °g/ ml GeO, was used to inhibit diatoms and not added when culture
liquid was changed next. Because of the limitation of experimental conditions, the
upper limit of light intensity was 40pmol / (m’ *s) and not high enough to match that
of nature. The results only reflected qualitatively the relationship between light
intensity and growth and development. Results were as follows: (1) At 17—21TC,
conchocelis grew fast and healthily; 25—29C was suitable for formation of sporangial
branchlets; 27C was optimum. The conchocelis began to die at temperature higher
than 29C. Flaments could not tolerate so high temperature as sporangial branchlets.
Conchospore formed at 17—21C. (2) Growth of concheelis increased with increase
of light intensity and light period. (3) In experimental light intensity, sporangial
branchlets increased in number with increase of light period not more than 12h and
could not form when the light period was more than 12h. (4) Conchocelis turned
yellowish from reddish with increase of light intensity; and the conchocelis morpha
and color related to growth speed and degree of development at different temperatures.
At the temperature range of development, the higher the temperature, the deeper the
conchocelis color and the nearer to 1 was the cell's Iength—to—width ratio. (5) Quantity
of conchospore formation had little relation to light intensity at its experimental range.
Conclusion: The growth and development of free living conchocelis of P. haitanensis
are closely related to light and temperature, and so, can be controlled artificially to
obtain ideal materials at different developmental stages.

Key words Porphyra haitanensis Conchocelis Light  Temperature = Growth
Development



