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S. KINOSHITA and K. TERAMOTO: Some observations
on the photosynthesis of Porphyra-frond

“FH24 70" ORFITEKETLY LOMIERULBINTHWEHR, £
O—Bie LTRBEBONERERS SO LEbND, EHFX “7H7
470" oMK LEELBEFREAT L0 XERCOWTER LD T
PTefsds, 74797 "okl L Ty, BoI, ©H . #Hm (1956)
T OX i - AT (1956, 1957) o8& 2% 5, AL A ¥ €/ JV¥EHRDTH N
BRE, £RT S 0 ML LCBEL, S KR - pH - KEHH R ET
FOoENOXARCRIETHEERILLLOTLS,

B HE
EFRCHWE / VREREBEOXY Y/ ) ThB,
WEROMWERED X 5 wffote, Lok 1(X 05)g % 100 ml &

FEBHICANTEAEZEALTERL, 8°C o= iciE LEXEARLITC
6 (3% 3) REIMEH Lctt, P o RFMF e ER T 5, BERFICHER LicHd
DEFBERCTDOHBAOETEEIERT S, ZbOfidrbXFKIC X
* R EE T R R A ST A
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50 KBRS,

HEK i O P EE IO WINKLER 3 C, 2/KEL Conway O BHiEE LT
EF{ L, pH Ol BeckmaN # 7 2B pH #H2 M\ ic, ORI i
ha B Wi o S MEEHCHIE Lk, HHEAE 1.024 (C116.27)
DY KT B,

ERERRUEE

1. Yoikx

BIRe 8 ColRicksiT RO ARE OB LOMFRERT,
YBRANERFHL Bt wigA L, 20,0001lux oY:CHEEE L 2.25 mg/
1g-6hrs © O, 45K L7z, #lifit vk 2,000 lux Th %, EHoEF KT
&E oYtk 4000~7,0001lux TH D, B0 T CRARTEEINBAOT
HEmERD, ERLER L CRACHTHRKGFOEEANLE L B s,

2. x & ' ‘

%2 ik 4,000 lux 0 Yo FTTCORERO NERK 2 KR & oMFEE R, K
i 10~15°C Ty e 2 e v # 12mg/l g-6 hrs © O, #4:5k L, 20°C

IO

0, 4K E (m3/19-64rs)
0. 4% § (™3 /13- 655)
o )
o

(\] —r—T 1
10000 20,000 °T % 1 a2 2 30
*oRE (fux) K B (°c)
BIE 2y VEXKOHAR W2E 24 )ELAORS
EHOME L ORERK R & KR & OB &

PLETREARIBECIT L, /7 VoL RMAKRE 15°C Thh £
ORFINCRERIE LEE HW 2 ZbhTEY, HdgRoWERL —F LT
W5,
3. pH
51 2% 8°C, 10,000 lux ¢oiEK® pH & gk e o FH2 3R+, v
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fe Kk NaHCO; % 0.025% fn % 7% HCl -CHi« © pHicf5iE Licd O T,
#% pH & b £#E 140 mg/dl Th 5, &E 0 &KL initial pH 7.45 ¢H 5
. 1.47mg/05g-3hrs © O, 4K Lz, #BAKDO pH BRI WEAL
T HHOCERICH T % ik pH o Bfi ik 2k i L3, pH7.0~7.7 35
WM E %2 bh s,

Blk =2y )VEROKRESRKEIEKD pH & OB

initial final fﬁg-:ﬂé‘&g‘ initial final J’Lg:'“ ’g}zg’
(pH) |  (pH) (mg/0.5% +3 hrs) (pH) (pH) | (mg/0.5 g+3 hrs)
590 | 59 0.95 7.70 8.05 1.32
6.40 6.80 0.99 8.20 8.3 112
7.05 7.55 143 8.45 8.55 1.02
7.45 7.95 147 | o0 9.00 0.63

4. REGYIE B

Ak O BFEREBYE L free CO,, HCO; B CO;™ Thd, ZH O
CROBEAEEORFIEE LCHAISN S R EkE-BE T 5,
2 #1%, NaHCO,, Na.CO; R of CO, # & % il # © ¥ I % e il K o ve 3
fhe Ah, 8C, 10,000 lux CHEWE T fok: O REYHILE & AR L
OMFRERT, #EKF O RERO KERYE B EF (1955) o &G e Enw 2
KEgE, pH, KRRUHFZERZIUE LHF X 2oTRD R,

NaHCO, & Mmx ik O%e (2% a) SamdREHE o8 2 4
KA U iRER 43.4 mg/dl (free CO, 0.4 mg, HCO;-CO, 40 mg, CO;—CO,
3mg) CHREICE Lk, ofa, COim ki3 5 X D& Uikl
ThhH, %i free CO, RIAROMELWACHS Lt WEEOPRTH
5, HCO: oMo 20 GO ARCHF S LTwd eFxLbhd,

Na,CO, &M i KO 5 & (2% b), FeABREREWH O R MC 7
WEE R TR Ll 79 mg/dl (HCO;-CO. 42 mg, CO; —CO, 37 mg) ¢
BEcE L, Yeamoir HCO; ofin: —HK LTws 2 E2 bnb,
HCO; ofiic CO;~ s A3 25 bekBEOMMC R WS
ROMATHIEST a tAEECTTRERLRW, 2T, HCO; o Zhs
FIA S COs™ RAA I NInw LR L%, CO5 AR UH A %
RERV,
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B2E AV ) EROKIREEAPORRYHE L OB

WM | nitial | g cozﬁ |Fﬁ ch;* ﬁ%] " o+ S i
(25) (pH) (mg CO./100 ml) (mg/1g-6hrs)
a. NaHCO; 2 mA 12#KOEE
(x R) 7.60 0.2 3.0 01 1.31
0.05 8.05 0.3 25.5 16 1.90
0.10 8.10 0.4 40.0 3.0 2.19
0.20 8.15 0.9 85.1 6.5 * 128

b. Na:CO; ZMA ziKOBS

(f 1) 7.50 0.2 3.0 0.1 131
0.05 9.00 0 164 8.0 1.52
0.10 9.16 0 28.9 17.4 1.69
0.20 9.25 0 41.6 36.9 1.89

c. CO» HAZMAIBKOBE

(3 TR 7.60 0.2 4.6 0.1 Lo1
7.30 0.5 6.3 0.1 121
7.20 0.9 81 0 1.26
6.90 16 7.8 0 1.27
6.20 10.3 9.6 0 118

CO, # A% Mz =KD E4E (BE 23 ), £1E 9.0~9.4 mg/dl (free CO,
0.9~1.6 mg, HCO;-CQO, 8.1~7.8 mg) CYH:ERA BRI E L, RO
in & e free CO, Frof HCO; AginLTw5 4, HCOf X BOMFETO
ANEROWRCH ST 5L O FER{EDPTH D, 2T free CO, W&
RiefHINAE21~2mg/dl OB CHAC/ERTS 2MRE 5,

BRI ERDRFIE & LT free CO, Tt HCO; # FIR U4FiciiZx
MERTHI TS S, Pl ERIEEO XSGRO A K LT free CO, Cix 1.5
mg, HCO; €@ 15mg 28 +5, HLUIMEXHN 2mg/dl, #%Eii 40
mg/dl M ETRAEEERZEF T 5, 2o HCO; FAT THRAD A
(HYY (W

— I
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RO ERBEEZE L LTPH O ZHi4 L 2 THEKREITORLE
BRIIELIEROML TH5H, kols, pHoZ LR w2KE 14 mg/dl
O XD KEDEBRELL R, thetAREOBHFLREN
5, o pH % 7.0~7.7 ¢ free CO, 2~0.5mg, HCO;-CO, 12~13
mg/dl BEFEEL, TEXRERECHE LA BELATEZRCHFLET I DK
EONERBTbRE0THA S,

Foca (1953) 1k, W —BRcYeEdmo#ER 2 L free CO, 2F|H L,
¥ HCO; #fHT2403 555 CO;  BAHHIN T LAHENTHS
LEBRLTwS, EFGoEBMBCIE, 2/ ) BRERORHFHE
& LT free CO. Bt HCO; 2 FFH LS, AiHELCHINTH Y, Fic CO;5”
RAHA IR WREEERHE W 2B8HL s IR0k,

= 9

23/ Y oNBREHT5N0EE, KR, PH RTKEBOHEELE O®
HErPat L, bRz ENTLHERKOEDY TH 3,
1. Y& Bk 8°C ok Cik 20,000 lux O CRETCET 5,
2. YA R#EARE 10~15°CTh 5,
3. XamexTsrdKokE pHix 7.0~77Ch 5,
4, YeE5ERoORFEHE 2 LTk free CO, Ftf HCO; AAfyxirCh b,
T EXITH B,
D i, EHBHE OGS Ot R0 % o 1o B X 7K F 78 T 7
LR R A LR RTICH R & REOH L5 2 b i i T #8455 I
B, EIEUFZE I RICE MM L E T,

Summary

The effects of light intensity, water-temperature, pH and concentration
of carbonaceous materials upon the rate of photosynthesis were studied using
Porphyra-frond. As an index of the photosynthetic rate oxygen out-put per
definite experimental conditions was analyzed by WINKLER’s method. ’

The results are summarized as follows:

1) The photosynthesis was highest under 20,000 lux irradiation.

2) The photosynthesis was highest at 10-16°C.

3) The photosynthesis proceeds best at pH7.0-7.7 in sea-water.

4) Porphyra-frond utilizel both free CO. and HCO; ions as carbon
sources. CO:3~ lons were not utilized directly.
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S. KAWABATA : The structure of the frond, and the reproduc-
tive organ of Pachymeniopsis elliptica YAMADA
(Syn. Grateloupia elliptica HOLMES)

2 E

E. M. HoLMEs % 1895 Lo BED —iL# T v X/ ) & Grateloupia
elliptica 5% &% 5 2 Bl RILEEFR 1952 £ H AP FEEREKT
BT [#vA7 ) REENCELIOLED 2w T 287 % Kehla
WHEITV, v/ )% Grateloupia BB €50 KELDH LD TL
w P BD Pachymeniopsis B X ¥ WB 2R E X Wiv, Pachymeniopsis
& D B DTk AR Vol.2 No.3 p. 67 B I hEEv, KificonwTo
iC#k kit o Houmes oAb e i i (1913), M4+ (1916, 1936) s L
LSRN ROHNEDIARRETH Y ARBER T EEREICOWTOHL
WItIR R e I Twin,

HEAARWoOFHF LoMEZHLrCTI2ER L T5 4K, LA
BHO TCAEOAROMIE L LOEIEREBIL 2w THERZHA R LD TLOR
Ry +s, HUCHES 2B IBEERICERRZHPBE2ERT S, X
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