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T. TANAKA, 1. SHINMURA and M. KUBO: Examination
of the light conditions influencing the growth among
the species and varieties of Porphyra
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TWABLHLEET A EAEEINSGN, FokEihBElHE LTERHE
BREILoTHWBIHIES Z BB IS,
SR A—EREMED b LRIV T Y ORERCEL S S D
E3 KRR LETOMRY 2 e THET 5,
BHEUHE
L gt &
Ik #t R & B

B o |[BaTHE o
No., & ® |E w|osRBEA 8| M %

1 | Porphyra crispata | EBRBI W21, *64|X 30, *64 %%gfﬁ&%ﬁ&tﬁi

KJELLM., B
P. tenera KJELLM. BRER s ,
2 (Round type) B AM Ir29, °64/X 28, 64 & E

3 | P. tenera Kyprim, | BRBR lmoy, v64lx 28, 64 FARBERHIL 0

4 | P tenera Kypviw. | £ H B w5, '64x30, '64) s

EREDO4ARBERIENCEVTLILAC -7 —pTHRE L, FIEXEAR
RETTEELLLOMLLTHLThORE D LIZEADORE I2USIFH - 1o
BE /) U TRRTHE L,

II. B®HE

BREGLLTAEY OERRE R L 51, 5000lux (40W - ;a8 64T
AR OBETTLHAMAD 12, 16, 20, 24 B0 BHBRK E Ui, £&
MRS L 1 AR 2 ) BEAS Ek A AN 16 ARIER L, BEE
X250 ml BEE7 S Az FDFy 7 ETALEEK (FH - 4% o ar,
modified ASP6) &/ LBKHEE L., BREIFERKIACERITH
X 5 3% (200 m//min) Uiz, BEMIERBC LBBEORECRLALMLRA
BB L, BERISBRECER LL, FOBRCEGOHTE (BHE
FHRFIEMILTRE) L=, ZoRBLFR Tk, EBRERIEERM
0421 H~2A150,
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BRLEER

BEREBIKERIC LicAy MVCBEL TERTER L, KEKER
HNEFALEHOS5 BENEX 12:2°C, kD5 BENL 15+£2°C, H#EO 5 AR
17x2°C DHEATEB Lic, 4, HBEHAEND 5 A2 LXK > T,
FH, R LEMMOERERMNRL RO HENCHBEERL T2 5 &

B2k HEF, EHREN/ Y OER (5EETY)

WS/ w H 1l HZEEHE 2. BEAER
(hrs.) \@ 0 l 5 | 01| 0|5 | 10]15
12 FEER (cm?)| 0.33] 1.18| 502 1533| 1.74| 3.31| 871 22.28

[g=s by 257 | 325 | 205 80 | 163 | 155
16 FEERE (cm?)| 0.30| 1.29| 6.45] 1694 1.46| 3.39{ 9.31]| 18.22
HHHmE 330 | 400 | 163 132 | 174 | 95
2 LEHEH (cm?)| 033| 1.39| 761| 2016 1.24| 265| 658 7.56
ER R 321 | 447 | 165 113 | 148 | 01
o SEFER (cm?)| 0.34| 1.36| 6.22| 9.77| 158| 3.12| 8.22| 1562
[ici b 300 | 357 | 57 97 | 163 | 90

AR/ @ "’ 3. WkE® 4. EHREE
(hrs) |\EERH| 0 | 5 |0 |15 |0 |5 |05
12 HEER (cm?)| 1.28| 277| 801|13.34| 042| 0.88| 2.82| 262

TR 116 | 189 | 66 109 | 220 | —0.1
16 EREH (cm?)| 1.25| 291|1048| 18.79| 0.39| 1.07| 4.15| 7.94
AR 133 | 260 | 79 174 | 287 | 91
- SEEEE (cm?)| 1.29| 3.39| 1296 21.13| 0.40| 1.16| 3.71| 3.31
[z g:chiipsd 163 | 282 | 63 196 | 219 | —0.1
04 WEE (cm?)| 1.24| 357| 1261| 6.75| 0.44| 1.32| 3.72| 291
[isigigecpubd 189 | 253 | —46 200 | 181 | —0.2
* R = (Rt — (HRAER) | 0
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—— Growth rate

2%, H1KX),

M GE1Ma): EEMMBLREE CHET S LEZEEMEN 300R
ATHRLRL, RWTEHRE, HAKEREN 100~200 0% /RL, BEAEML
100 Ak & 45> T\vde, FRSBERABIC 2% L B2 B EME L BEAERIXRAKGE
MAERL 16 BRIBHARBARL, 20, 24BEOIETET L 12BENS -
T, EE, HAKERINC 24BHAR <, BHEMIAEN L RBIZOh
TEEENRMET L, Thbb, Zoficivhd 128EU ED
BRI CTERMEE SR AR AWML R L BHEMEILREC
o TEDEHAERIZ LT\, 5 HBDEGOREBETIL, UTRDD
Nl e EEMROBRA AL I LHEREL L BHEMOR VERK
EEWTHEETH- 1,

P (E1RD): EEEMNRITHMIL VECREL Y, B BERE
b B 300~400 #m L, £, HAKERET 200~300, HAEMEIT 150
B TH -1, BERSHGITIHEL LRBLRIL, EAEEYR -

D3BTIHRHARMC L 2 ER~NOFENHRCE b, W2E, HAkE

a) b ¢) d)
1,Fab. ~5, Feb. (5 days) )S +Feb. ~10,Feb, (5days) 10.Feb.~15,Feb. (5days) 1.Feb.~15,Feb. (15 days)
W. T.12+2¢C W. T. 15%2C W.T. 17t2¢C W.T.10 ~19C

5004 5001 5004 , 80
-8~ Tokunoshima (%10 )6

=0~ Kiire 0‘
<0 Izumi 40
-®- Saga

400

200 101

8

) 6

100 .

0 0 0 2
—100 v —_—
T2 16 20 24 12 16 20 24 12 16 20 24 12 16 20 24

—— Irradiation time per day (hr.)

Pig. 1. Difference in the growth rate among the species
and varieties of Porphyra under various irradi-
ation hours. (Using fluorescent lamp 5000 lux.)
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I 0K LB AERL, 16, 24, 2EBMOECTET L, —H,
EEEL 16 BERIA R <, I\ T 12, 20 BRIt ke e & 24 RS A R
ETL,

Tisbhb, EEERIEZE, HKEEL L BiRHoE I FHER
NRL, RERERPLEVRETHD LHEIRD, BEAEMST 16EBMK
NEICRVERE TRARMACARCAZIAZORT, WS hHc A
TCoEAEFHLEEL B L, D3 RECT ORNBHBHC X 24 REN
BEThHotc, o LXBHEMORECHT ZHIGEABO3RELY
VWO TR BB IR,

KRB/ 10 B HOEGOREBRE X 5 L 2EGAETEMROTER
RHhbh, —BEBHFHEORVARCEREDS MEALAL R, EED
BRIIBHEEIICKER»r>1ch, HBRBEETEROBVWELOLDIRE
il 3 16 BRIKHE TRV 0B RIFO L 5 Thote, L TERD
HoTWBERRKITABRLRL edo e,

B (E 1R EEEENRIGHEROFHC GNET L, M
M CHREZEERED 50~200 Lo 3LV RWERERL, RWTEAE
M 0~150, tEE, HAKEBIAROBAT2ERE A B bhic, Ritk
MAC 2% L2, BAEEI 2EMBHARBCARL, BHBHIR
B LETT2HEAERLE, HKEEL 24REBHOEEN I THT
EREARA Uicat 12~20 BEREiZ ke h o 1o, EBERIT 16 BRI DL KA
B foidhid 12,20, 24 B RIRS & b EAREEABA L, ChHOER
BORVIECOERRELTTH L 5T, EFORHEHENSSTHh T
feo ZOBMTORBIERMPOBEM O A RL 12 FEHIBH 2B L T
MEARER T, BHEMARIKICONTEY, < Thitf it TAR
ET L,

b 3MAx L CAR% e, A—RETLEMETRREREZRL
feREHERI R g > TV B, THIREBEHOER, i 2 TKR, EfHo
AEXLZTOLEDCRIEEFEDBNVC Y > THEIRIZELELXLLA
5, SHIMABUChHOEBEMMR,N 4 REL ILFEL-TcZ &L, 2O
FEREHET TIEAR 52 CHEAERCE LTV L Bbh b, X, &
B, EE&HE ) OB EEFLOL ThiREEShI, ThbDZ LT
DWTIEART « i, &8 - 1 OFRBFEVEHRAEZRL TS, O
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KRIEBREBEOBRF T AA—&GTTRER X » TroERCRIETE
SEEHBRETIZLETHD, FREREND 7 ) 0OAFTRILHIERSIFHE
NHD, LrbBEERHERL, VORBRL> TR TWAH I LAHL
»TH5, 4, 15 AEEREZOEEHE MR, REJICHEL T E (1
®d), BRERYRUCRHFHEGEZE, HKEESIT 20 B, #£HE
EEREIL 16 P, BEAEBI 12~16FML/t> Tkh, 04 BED5HT
IHEZE, HAKERARENLEOXEERBEOREVWRELHEIND, X,
BEBHEEASBCHLh 0L L ThVRELH D LHESXHh, B
AERIMO 3T < DNEFEE MRS B RHERHFIC X 3 EREEN
BT, XedTrERENEC-RELELZ DRI, ik, ZORRTEZ
EEEIIMio 3 RECL bRED TERTLERESYRL, BEREL LToOF
AR TEL 5 TRCHRHE L TARIC,

3 #

7=/ ) D4R (1K) <o TIRE 5000 lux (REEKELT), KiE
10~19°C D&MATT15 AR L, RAmMc L 2ERY B L,

1) RECL-> CHERSRMIARL-> THY, 15 AMERC VTR
RERERLICEZHD 1 BH) ORSHEIGMEZE, HKE@EN I 20
Refdl, EEEMD 16 B, BAEES 12~16 B Th - 7,

@) BEREIC L > T/ ) OERCRETHENSIBCRbh s Rl L
Z5ThWLDLERH-> T, BB L > THRFECHT 5 EFEROHIGH:
DIRTIERH 55 LEEShic,

KOS, BZ2BET7~ /7 )V 2RERBET S - B RERKERRE
REDHOMERAE, BEEFHRCE HilzEiXs,

ARG TEH 7 VHEBCRsT 5 7 ) RERB T 2R o—%
T HDT, FRO—MIAXHEHERBRAERCT L -1,

Résumé

The experiments were carried out to find the adequate light conditions
comparing a few species and varieties of Porphyra. These materials were cultured
for 15 days under various irradiation hours, illuminated by fluorescent lamp 5000
lux, and kept under the water temperature 10-19°C, in the artificial sea water modi-
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1. It was ascertained that the most adequate irradiation hours per-day that
brought forth the highest rate of the frond kept under the above mentioned culture
conditions differ among the species and varieties of Porphyra. The adequate
irradiation hours per day were 20 hours in the two cases, namely No. 1 (Tokuno-
shima) and No. 3 (Izumi) and 16 hours in No. 4 (Saga), 12-16 hours in No. 2 (Kiire).

2. In some varieties of Porphyra, the responsive growth of the frond put under
the adequate irradiation hours was very quick, but in others it was slow, so the
authors assume that the adaptability of the frond to the light was not small and
this might be the cause of the growth-rate difference among the varieties of Porphyra.
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