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REWEZEFDH 200 ZEHBEAL B, BREENTREEFIA LS 60 £RF
Fib AR ERHATHENHRT 70 £R. BHIREZEAEBREEREROZLIK
BIEW, ZHXEREYE, E5RRER, RERKCRARAEEFNESRZ

B0 RIEAETE 4y 22 R AR RHHR R BT ANEY BE L, EEX AN B AT AP A S R T
K RERBERRORAT, EHERREELZRE; RELRERAGE TR ERR
FLXMAETHRRRERRE; R REEE RS BHR AW R BT, X
BHREFHREHRE(E2E.568E3,1954)0

T B SER R P ,— I B R SR 2 R R B SE R Toh s R, T A e T
AEBARBEEOEBRRANT B (TENZERIBEV AT 1978). (& ﬁ%é%%@%ﬁﬁéff!a

AR MRLERRZNRIE.

AR EFNRBASE T, RENERERHREEE RS B REBAEART X
AT REMEEHEEE —ENIER. 60 FRTERIBES YA AEEX—HitE B R
W EETE TR WEHRE, 2 B EE XAATHNET T B TR E
FEMEIRE? o XA R LI IR R R R, EAGEaNBRERTE . CTER
FERFuRE. BERKLRERFREL MEK, 5 R2RE. EERARERER W
RESFIABREFEAEFERBAERTE, A HAERERNEF TR A, EE
SR ESER T RESENAERERFET T EN MR LE AR ERAREE T8
R, REERBEREPHRR Ho

— . SBER T TR R IR SR B R TR AR

ERBERWATRIETFABRTEAEE, EAEEERNGNERBRAHA
T A EHRESERE. BITREERRTREER- - HE AT URBERTIORNERE

* hENZEEERRTRENRRES 1394 5, ATERENEELBRES, REEZENATRUERE
RBERABEBR  EL—FHEW.
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1) FREE,1965, ERLHMEFTATENRERTERR.

2) BPEBERMERE, 1981, #RERERSTREANRERTHFAERRRS.
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REOFHREHER

L B ER AT M AERM SO 10841085 5 A TN
SRR A B RL > 4> BURE7T SERR 6h, 9D, 12B A5 Ko

YeTh 40 W E AT I B 7 klxo B35 RAERAEIA 50 mg/L(NH,).SO, 1 5
mg/LKHPO,, #KEE 1.018—1.022, kiRl 18°C fifo —ABREH 3—5 RIEB T
BHTHERE, BHERNSOHERNA AT REENEM. LRERnE
1o

20F

%

Y .

) /

// \\y. /A\ / )
71_/"_ A \/<\/ Py
*

BTN E 200/ 0E)
=

L !
3)%1;3 19 2!0 él 22 (H)
wEAH

A1 tENENEHEERBRTER. B ENEE
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®1 ERHENREERY A BERETFHRE

\ SRR A 6h 9h 12h

RETE | » g 2 e 2 e
i T HRTFHEK BT
panm B RERERT oo 8 s BEER oo | B TREDERE <o
1984,10.17. 1312| 332 25 985 (238 24 1—1—5; 158 14
1984.10.24. 360| 60| 17 286 | 31 11 304| 16 5

HE 1 "&l.7E 6h BBV IRE N, BAETHERANRS , ShIRZ, 12hED,
R B ZE R B B B BN, E R R e R R T E B A L L RIN AR R EE R
AL o RATBLEIT T AR R E N EERBER AT B /N R SRR R SR B iy
EEOEEB] (B 1o MR 11850, 6h 71 9h SLR T EAERBB T 10/ NEGRELE 1208
B MILF I, 6,90 FLIRAEFITHR G RARE R T o

2. ARESRRI A HERRENXR

(1) BT WEER: 1975 FEARNKNENRR T MR, S3RERRY
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R T BT RSR B (BT, EARAK, 19840)0 SRR 5 kix TRIEN/NESLA
HEBETT , A 10 kix FRFH0/MEEA R BRR T T o

1981 48 X F/NERAOR R R DB I F AT B S8 (R 2)0 REWA, SO
T LS Kx DUFRA R, 7632 kix D AR SR T, HOKR bR
B M T I o

%2 AERBEXMEMEESHNFHYR. BTN
\\\\‘%%E
s {kix) _
(AN/mL) 11 6.2 3.2 1.5
102 B 4 \\\\

1981.3.13 630 10.5 5.2 0
1981.3.16 420 47.2 10.2 0
1981.3.19 577.5 39.8 31.2 0
£ ¥ 542.5 © 32.5 15.6 0

5 R AT BB A HaT 1/ RS REHL B 15 3R 20 53 BUBCZER BB IR S e
FHEER o HREHFN 20.4, 10.3, 47, 25K, FEMEEESIET 2 K, B Lk
B 3 R(FE 3)0 LRRILIBEY 20.4Kx AT 8T HOBERR , 25—10.3Kx Wik
BEARK: BB, BREZE 103K TR SRR EE R NRRE. T 2K
MATATFREENERRA, %RE Y% LR A/NER R R TR BT
PR, X IER A T B AT 00/ N R R B R T R LA S
% 5o KM SR R B S T TR A TX s e T R RO BN, BT
YR LRI E R R

() RRFWERR: ELATHEWAN, BETERTORER. RERLE
3o M1 3T, BT MR R R O N B R M K , R G N B A
KRB R o

P2 Y B A T M R R R B (B 3 4R, 1984) , SRRV

®3 TRAXRETHAATHRNEMERBREEIERER |

N H—% B Tl

H T f o 70T e BT S
11.5

SRR SRR im%mﬁ%ﬁﬁé-’iﬂﬁ ) BERTEREE
.
11.5 (%) L. (%) 11.5 (%)
(kix) \ mL) | a) mL) | o ml) | o)
20.4 2070 | 588 26,9 |2270 | 454 | © 20,0 | 2171 | 506 23.3
10.3 1218 | 261 21.4 1674 | 344 20.5 1446 | 302 20.9
4.7 1276 | 196 15.4 1246 | 122 9.8 1261 | 159 ©o12.6
2.5 1177 | 120 10.2 1942 | 113 5.8 1559 | 116 7.5
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7E 3001x—36klx PN, R ABR A FHAF THRRTWE , LREE 15—26kx FHRES
BRTHE.RT Sk fiET 36klx, IFEEHAR TR,

3. &5k [(NH,),S50,] iREEF B30 F A BB & B 8

(1) BT RR B R, LR AR (NHL).S0, R4 BI4 1, 10, 50, 100
mg/L A BER . BURERREMRTRETR/ANERE, HBER.Q 78 RERE
BT HEE Gk 4o

F4 FTE (NH,).S0, iREHEFEAEATHR. K thim

(NH,),S0, : :
RE(mg/L) ; -
<
RAETH
\(/l‘/mL) N bagicy 1 10 50 100
- ’ R '
1980.3.6 0 0 - 644 800 270
1980.3,7 ' 0 0 830 430 600
1980.3.8 0 0 1494 1760 1800
&3 0 0 2968 3060 2674

Mk 4 B UL BT HEELIKEES 10,50me/L AUHH 00 RFH BE , 100mg/
L 8% » 1 mg/L AK RRE RO RIEH o
HEA S PR E A B B B T T RN R ST R R S VR T O TR S BT
FHH KR SREETBERo |
(2) HRTFHWHER: ERRTFRERDRTERTHES R LRED, $RT
HOMIE B bR M A T BB 5 D W, RS B T Ko
£S5 TEHEETEMERBBATHHE

Wﬁ?ﬁmmz> o k.sts |10 {12.5 15 [17.5] 20 | 25
WE(A/mL) KECC)
TWEE
\
1979.11.20 ' “18.7 116.3 18.2_ 18.209.5 320.0 . 16.8
1980.1.17 16.0(16.3]15.616.2| 4.3 386.7 15.0
1980.1.20 2.7 13.6 4.1 226.7 15.0

4. REMNBERFHWENRE  EHRESSE (1985) WLRERGRS), £ 0—25C
EHEN, 10—20C WERATHIREERS, 5°C UTHERZZERD, 25°C WEEN
B

S. KL EMNEBMFHBAMENBE  BHALENAENEEZRATHEGH]
FEBRKR S, 5 B 7EE BRI B R, XA A58 Ko

(1) BAHEFRELR: LBk E®% 1.010,1.015,1.020,1.025,1.030, ZEEH K 6

i
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ME 2 F B 1h 7 2h RIBILIEAKERE 1.020 T REES RS,
¥y 1.015 #01 1.025, 0 1.030 A1 1.010 % HEo ,

(2) BT HBERR: LRIASHNEA, E—AELER 1.010, 1.015, 1.020, 1.025
#11.030; E = E 1.015,1.017,1.020,1.022,1.025,1.027 F1 1.030,7E7K IR 18—19°C,
SERRE Thlx AT AR R ER T AR TR & KR HERILES, 4o

| R R/ mm?).

1006 o

500 [~

~,
| S

—

for”” ! 1 1
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HkELE ’

B3 BAKRENERTHENEMR (1)

. SISHH: e——@1984.11.27; X----%X1984.11,28

MK 3,4 %%EEED%, FBLRSTHR A R BBA T T P SRk L B B R T 5
(B #%, 1982)0 FEELEDY 1.010—1.030 K ARRE—CHENERTFo. HE
BT RN ENAR, YKL ERE 1.010 1, HIFEEZ F™EE W .
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HBARLE

EH4 WALEMBEHETWENER )
S H . X--—-X1983.3.25; A--A 1984.11.28; A—.-—A 1984.12.3;
0—-+—01985.3.21; @——eo 1985.3.26

. B TFEAERT AR

S EERITMERTOEAEENERER I, EEANREREA R M. &
TR &, HREHY 144 pm, HETE 12.0—17.5 pm; AR TFHREB 6, HEE
% 10.0 pm, FEEZE 8.8—12.0 pm, HAKTHZERTHERTROGEELERR, 8
BAMEIE KRR s R UM AR, BRRBE. HXHERBRTHIRRN/INENR
BB R AR, B F o

L MHOEREEGLER MWFERRBTONERRR R, RN AR TH
EHE O TERTE BEHEBEARTEN LWERHA R TERT o 1984 411 A
FEATROT R T I B R (L 6), BT WG % (86%) s T MR s
% (31%) BELo

Fze FMAMFEAEENILE
BERE B oW T MW S ®mm T
2

RERF 1 z 3 4 | ¥y i Ei
WERTH (/05 6.1 5.5 | 4.7 |47 | 5.2 18,9 | 14.8 | 12 | 17.9 | 15.9
BRI (B 4.0 |5.2 | 4.4 |4.6 | 4.5 7.0 | 0.6] 5 6.9 4.9
B RIEE(%) 66 95 94 98 86 37 4.1} 42 | 38 | 31

BEE L 1984.11.3 (UIEHD: 1984.11.7 GHERD o _
28R, ERAHTANIEERZBTHILRNRE 1973 FEALEHITETH

-~ | B
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3 IR S B B, R AN P A S S AR SR AR R, BB T T R bk T L SR B
BEIENEE TR R TEER. RREFEE 20 Kx I, H T HEREER LK,
TR EN AR B TR T B s, SR T E B W &
AEEE TREFNEESARERE FRANBRER—8; CHREE FaETE—
B ERTFEHAERR(EHIE, 87 5,1980)0 ,
3 HASRIAHSEERRTEORE AT NLRWERME, 19771979 4
ESEEABEX IS T ERERETNAT R AR RN RB T REERET 5
MO ERREEEESR, AT RIS, % W2ERAR (EHE, 1979)0 [HRXF
% BRSO RE A A . RSP RTF N LR ER T
Hib AT W R, SRR R SR T I W i 2—3 5 (B E, 1979)0 AH
W EISR R AS R T A T i B A (ISR 1—2 mm) BWRRILE 7), BETH

RT PEARGEHERERERHATEHLERLM LR

REHBH 10 522 1 10 §30H 11F7H 11A15E
B # H 55 & o L F
e el R 220202 22
H i E ] | ] H H
LR 12 21 20 34 27 40 34 63
- RENEKEECC) 18.6 18.2 17.4 14.0

EbRfa T AR 10—20 Ro HERKNBZER BRI, 197912 A 3 HR—H#L8
TR LRI, PHREDY 3.5 om, T5EHTE W LR LN 0.4 cmo (BRRUE
R 3—4 RULE, WM RO ERBEERGIEIL, BNZRT W EREHORRKLERET
M_EryZ (& 8)o

R 8 FMHEENEEFERILR

\\\ffi H—t B =
AR
® % i % i %
N e # E # # #
¥ 7 ¥ k> ¥ F
# ﬁ # B # #

EE .

Felr B 31 ~—\
1978.1 4.3 2.3 4.6 1.6
1978.2 7.5 4.4 7.4 5.4 11.0 2.4

1978.3 8.3 14.3 14.5 14.6 22.8 17.3
1978.4 14.3 15.1 13.6 17.4 21.3 19.5

~
~

=it 34.4 36.1 40,1 39.0 55.1 39.2
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%%@Hﬂﬁﬁk%ﬁﬁi"%ﬁ’ﬂ%é)ﬁ,E%%lﬁkﬁ%ﬁg,*ﬁiﬁ?kﬂéﬂ'ﬂ 6 {%o
1983—1985 FRELEHAT T AR E RPN ER-REZSREEN 2 47 b & (B
5)0

19831984 1985 - 1985
TR N S B | U S M R N [ [ . T

15 I
23/12  24/2  26/4 3/1  28/2  12/4 3/1 7 28/2  12/4
23/1  16/3 27/1  19/3 28/4 27/1  19/3  28/4

SRUCAIE/ B)
A5 ARNBREEERTREERE RS BHK

SEEB . L 1983.10.13; IL. 1984.10.123 IIL 1984.10.11
O HBMFH; X FRAFH

ST 5 AR I, B AR A I B A v R S SR R R B B R A B R B TR LD
RAUASES, 75 40% DL BEERERE R, SR RHERK, BRE20% £4,
HRENEEREBOFTELRALVARS (1981) WHITERE—. IHMEIRN
REERMILE, REMMERTEN YRRV ES RS BKS TRATHN
ERRE. mMEEHNEEHERE TIE,

PO, ¥R TR LS R

C ATEBTRBERTERBERIGRIEPWEREN, 1980 EXRRTEET =4
SEALESME, WEETOHE. FRNEHREE LERINENZERTE . BEL RN
IR, FORM BN R AT KRR/ NERELE ST )L, MER RN E RT3 AR
HEREBATERE, BEHILHRIEIEE R XE/NRE X HRBEHT , B ki
Iy BIEMEBARFE T Mo
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SR MR R T IBEDB T St MILAZRNERE 2 A RIN/NES
(2—5 cm), 76 3 h WIEABR A TSR I8ERE 2.3 2] 2.7 T 1o .

IREr I (1970) EXE LR M RRM AT RRE BT MU REERT =
RE(ARTE)IES , SENFEHRRENT 5 £

TILEESR , ME W SNE SRR B MR 2], R B R IR B A ZERE 10 AL A i
FHERERET o BEE MK, BBUA T E B H N, EE TGS TR
BERHRRI ], W L e T B R BN BrAE RSB, EEREMI T
HOZE B R R I 78, B —E B ERo 40 1973 £, FEZ2 550 RN _E B SRl
BH690g/m’ (FE)o 1978 )%, i LR B THHRE /N R BMRERIET, WL
BENEE B B2 1979 £ 2 J, AT RRFETE /NEXBH KRR HAHE W
RHEF, XEEREERERTHBEERME. R4S BBKFE—HRERFEY
M AR BT o

HERWERA, BRETERRER SEREENHA . MRBIERERTY
HREERE R AR RN LR ERBRIE BT HO

Fi, A7 R AR TV R RIE IR W 5 85

1977 &35 E AR B & LB, BT H SR MTHINERRE ] M # i
1979 £ 5F B /KR E—HH AR TRREROFZ AR (FHEFTHE, 1982), 721
EBIRENER TRATHENN AR B R TENNEREE L

1983—1984 B4 EAETL AR B AR BT T B M T HAEERE, REHREASH
TRl SRR C BT 4RSS0 90 T, WRB IR W) 48 R 22 RARBY BB IL 540 B AT M 3R
B R THORERERSEDE LS, RE AR LA #T AR RDR A7 BT R 87
RE BT R WA HBR o :

BTN R IR, R R BRI T B R B AR E T o

LemFeuskiR EEAWH, —RAUERNFRT HIREKNRREHREFTR
BAIBIRT , B—HE M R R IR RS R T o

RIBIE LR B, BATIAY , AR REARL A ERBRINNRIN T RAFZMAET
RER— RN/ NREBE—ER W 20 T RERT HE B IR RF LR &, Wik
FREIMRRE o TR BRI EREH (R, 196 A TR B 2Rk, BIRE
MR BB B T SRS, E3E DER LR B AT AR R AT i, R EA T
RRBEIE.

2. XBRFEBILRGE

(1) ERATRERE: B LEFOTE, TRUBERARE BN, R LR
WL, B KBTI B o A LB TR R Z RN st v {EN M EER Lo

(2) BEWEE: EREXACRENEEORNTRABREDLER, £REHExE
B, R E A B T SNAHBN, MR EEEER. S/NEEAEZRNEFERT
WFoEEEFREE Lo
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BRI RETT 5, MRARM R KB . EWATREERT, TUEFF ARAET, X
A A 1l SR 1 25 P RS v IRl o

VO & R 1

% R, ARERNAT RENEFERMESAGEEEWATREDELE
T o DUATRT YRR, TTRAMIL SRR BB R R, A AR
Ko TR —BARMEWEE—FREERAXRERT, DATRLEARTOARET
1 BB R 20 R % P o

1. SRRER A 6N B S AT R A e PR AE AR S BB BIER o /NS0 SRS Y TR B
I8 578 Y B2 10—100mg / L(NH,),S0, 5 35 f i 35 39 86k BT I U BORIMY 25 39
FiiE R R, RRENRET, WRERREOHRENAHT , B RMREHETR
B 2 R T o XTI BEER , ANRIREE T 7 DL M Rk AL T T, AT MR
R R o X IR S T R S o TREE 4% I 56 BT G B 5
§ (E. T. JKEEH, 1957), R4 Ho7s /b T (8 U T st s e o TR BT D
BB ER B R R R R (R K A R T AR AR R B o

2. BT BRI EZE 1526 kix, 11 Kx B ST B BHH 15kx
Do A EEE (1972) 034, 10 Kx B MAT W E BT ERE, X TRRE b figy
IR RS E] 10 Klx (950

2o B PRI HO 7T RN S AR B R P RS o, PTSTE R
BT RO E AR5, BB RNRELEES XRERE X X AR
BRI AR —RECRATK, 1959) , BTN B AR ER UM AR BAHBFERIN
AL B30 R D ALK S R P B 2 RE AR I e — By > — AR 85 6 JE B LR S R BE 0 6 o

3. AT HAGE R T B AR A O B R ART , B3 X SR BEH B B A8 1 LR B R,
XA A o MBENSRTRERTRSNENE, BRTHE
KBRS B, 1 15—200C IWEWEBEEK, TERT NS EE 20°C &
Ko B, A EATET V0 IR 7T A R vt T R o

4, FEERBRE A FR IR AT B ERE, SRR BT Rt R
BRI A, SR LIRS . BT T I A0 5 Sk RO B AT, 3Rk E thAn s
Fo BRIERPEATHRIRFRARBE TRRAT B EHY, RN EER
HHT AR TR AT RO ENE, BRI LIS N _E 3R M B & 52 2
AT HTEE, HEMHRY LETE KRR ER . ETRBHIEH:M
FEW R R T R T B, KR R G R , B DR AT SRk o
s BT R AN RN, ETRERE, AR T ARG T EENEY
A E R, R A BT A T, AN AT RS R, MREEERNE o
L R L T T PR AR, SR AT T M S, R S R A R RYE T S R B AL
BIBAL, B EEE R o
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FEIEFEP,1982, RTARBAHERETAERREATHORRRE. BARE 6: 3637,

T EMRAE, 1984, NRBENRRELLB TR INEMEEOE . BERE 2; 4145,

PRES REEEER,1985, BENFHEAERATNEATRENZM. BXNARR 3(3): 66—69,

LG, R, FRER - 1981, RARBREKNEHEARNEERSRE L. BESWAE 12(6); 522—529,

BT, BRES, WD, 1982, WAKLERKHERLRERBREFNZATHENEW. BERE 2; 44—
45, .

R KB, 1954, HRWEFR, EWER 3(3): 287302,

WAL 1959, EYEBP(T ). BIRE,1963,BF MR, 207—208 T,

HEEIR,1972, » VIR T L ERTFOEE, RERFKEZTHFTRE 33 3948,

SR, 1969, BEMALEDOFI ¢, cEEBRERERFEMESESS, 18-11 H,

BEE,1970, 2V e 2 VARBRTARILL 5 ATIRESRR. F—3 WL Bf. LKA 27(8); 2—6,

E. T\ SRi,1957, EARTREEMTEDENEE. MEFBEUFRLE 155 T

PHYSIO-ECOLOGICAL CHARACTERISTICS OF MONOSPORES
AND MONOSPORELINGS OF PORPHYRA YEZOENSIS
UEDA AND THEIR APPLICATION
| IN CULTIVATION* |

Li Shiying

(Instirute of Oceanology, Academia Sinica)

ABSTRACT

Since artificial cultivation of Porphyra yezoensis Ueda was developed in China, concho-
spores from the conchocelis have served as a “seed” source. P. yezoensis is able to reproduce

- leafy thallus asexually by monospores. In order to make good use of them as a “seed” source
in cultivation, investigation have been conducted concerning the ecological requirements of mo-

nospores of P. yezoensis.

In the present paper the main results are as follows:

1) Irradiance: The light intensity has an obvious influence on the formation of mono-
spores, but relatively little effect on their discharge. The influence of light intensity on the adhe-
rence of momnospores is likewise strong. ‘

2) Light period: A lot of monospores were formed, discharged and adhered when thalli
were illuminated under 6, 9 h (light and dark) light period, few were formed and adhered for
monospores under 12 h light period.

3) Specific gravity: Monospores can only be discharged from thallus under certain spe-
“cific gravity of seawater ranged from 1.010—1.030, and the optimum specific gravity for disch-

* Contribution No, 1394 from the Institute of Oceanology, Academia Sinica.
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arging monospores is.about 1.020.

The specific gravity of seawater required for the adherence of monospores differs from that
required for discharging. When the specific gravity of seawater is less than 1.0I5 or higher
than 1.027, the number of monospores adhered drops down markedly. The optimum specific
gravity for adherence of monospores is about 1.020—1.022.

4) Nutrient: (NH4)2SO; was added as an ammonium source, in concentration ranging'
from 1 to 100 mgL™"; monospores were most abundantly formed above 10 mg-L™% There was
no obvious effect of the added nutrient on adherence and discharge of monospores.

5) Temperature: The number of monospores adhered was comparatively greater when the
temperature was at 10—20°C than that at 5°C. The lower the temperature, the less the mono-
spores adhered, and it drops down evidently at 25°C.

6) In the same condition, the percentage of germinaﬁon of monospores, 86%; are higher
" than that of conchospores 31%. ’

7) The growth of monosporelings is more rapid than that of conchosporelings under the
same condition in the laboratory or in the field.

8) Germlings begin to discharge monospores on the early stage, the number of discharged
‘monospores increases as the thalli grow, and the number of monosporelings thus increases. It is
obvious that monospore plays an important role in the propagation of P. yezoensis, thus in cu-
tivation of P. yezoensis, they can be used as a main “seed” source. It is therefore a good pra-
ctice to use monospores of Porpkyra thalli instead of the traditional conchospores as “seed” as

Porphyra thalli can be kept in cold storage.



