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IWAO SHINMURA: Development of spore and
its growth in Meristotheca papulosa

44 7 Y Meristotheca papulosa (MONTAGNE) J. AGARDH (X[ #EEH 2 ¥/ VB
CEL, REATETOFEEFCETT>AAGR TH S, BERBRT CX/MHECE TS
BRCEECADN DY, EENCEERDOLVOIXEE, E, W, E£I0E17T,
D600 + ¥ AKBF EN T B, ABBER FcXERAE LTHKR SR, BBEED
EEOHIMC A BEMEOBENE £ - T, Livl, AEOEBCBTMRTE
DTHI L, THILEHIB,

HEEI YA VORMYEMNE LT, FOEBICOWTHREPTH A, FTED
THRE L AR OWTRBEL-OTHRE T3,

WECHI D, HEE AR A ZE SR AR Bl s bR
MOBEXERT S L, ERHBORBUCEE L\ VI HRERRMES, BEE
WX KEHBERRTDOFTXZEL LB LET S, - E0OEAeYEX DRICEIRE
BARERBRBRREFHEHELCHELET 5,

HHEHE

REFEER ERHHEO YA VIT197345 A 29 B, METHERHOKIE6 m
EDBEARC Y ViREEhIcL DY, 10482 BRCEBSEKE AR TEREA
Fbhi- too BRI SHICRIGT & WA RTHRIIGBE K TRk, EEEKEAiLi
KBy v — VBB LI, ZOTREMOR 54 ¥/ 5 2XBVWTHFOEE XL -
1o £LTC, 12~2005MHH, BERTFOBELLXHRELICR 4 PS5 R, 10 ARe—7
—~BLTESER L, —F, +1 0 v ACBFLEE LUSREYRS . Thbb,
10%5cm D =— VvEBETIE- 1o, F4ayieEEod, LB —H—Th
F LB KOEREicFhi+y F L, BREF ¥FEISTREAETEE LI,
FRCRFRBELIRERE, T0¥F 148 — - TRARETEREYRT . hb
DL 20£1°C D7 a—2R « Fv v ~—NT, BE 2000 lux (GEEHLT), BHH128
B, B 12RO XA T CER L 1o, HHREAKI3 BEND, R:BfEKE ATiKY

* BRERKERBRBER
** BERERKERRS (RS TMAIILIA 21-1)

The Bulletin of Japanese Society of Phycology, Vol. XXII, No. 3, 77-82,
Sep. 1974.
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PEBTORS LI LOXEAL, LBMsXiALL,

EBHE  HUHTHERMOKE 4~6m OEFHT, W1rAMBCrYa s )%
BENTE LI, ¥, FHScBMEa Y7 ) -7 oy 7 (20X40X20cm) AL,
BERF LI GBYBEEL,

Table 1. Frequency in diameter of carpospores and

¥ #

tetraspores in Meristotheca papulosa

Diameter of spore (¢m)| 12 13 14 15 16 17 18 19 20 Mean
Carpospore ;
| Total 74 .0 5 6 .12 10 16 17 5 3 |165+1.8pm
Frequency Tetraspore :
Total 42 1 1 2 10 9 5 8 4 2 |165+18um

12-day-old ;

Development of spores in_ Meristotheca papulosa. The spores
were cultured on a glass slide in the beaker kept 20°C.

1-10. carpospore and its germlings; 11-22. tetraspore and its
germlings; 1,11. liberated spores; 2-4,12-14. 1-day-old germ-
lings ; 5,15,16. 2-day-old; 6,7,17. 6-day-old; 8, 18. 9-day-old; 9.

19. 14-day-old ; 10, 20.-25-day-old germlings; 21,22.
abnormal germination. =
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ERFORE  HUbShRERTFIRERE 13~20 £m, F35 16.5 pm OFRIF T, HH
CHUBEO BHELSFML T o (Fig. 1, 1), RRTFIZEECELE L TH b 24 BRI
2, 2~4 il ElLic (Fig. 1, 2~4), Lo, M52 X - THila AL, R
Wi H250, 10 BEICTERE S0 pm iR L7 (Fig.1,8~9), 254 ¥/ 52 LD
eI, 25 RERICHIFROERA 100 pm gL o2t (Fig. 1, 10), ZOHDAERITE
, HECSEbNGERTE D o7, —H, F4 0 v ACEEIRTTERLLDOT
1%, 20 HERCHEPE 100 #m, 35X 50 pm ONERIRA D (Fig. 2, 1~2), WETHE S AL T
ST ED, 39 BEICIIER 04 mm, X 0.6 mm OFIRROY 358 L1 (Fig. 2, 4~5),
ZOBRIERNESBETELd o1,

1 2

Fig. 2. Further development of spores in Meristotheca papulosa. The
spores were cultured on nylon yarns in the beaker kept 20°C.
1-5. development of carpospores; 6-11. development of tetra-
spores; 1,6. 14-day-old germlings; 2,7. 19-day-old; 3. 27-day-
old; 8. 29-day-old; 4,5,9-11. 39-day-old germlings showing an
erect cylindrical shape.
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maRFORE USRTEERTERBRCFEER 165 pm ORET, R
BEOBEENTH LT, TORERKERL Fig. 1, 11~20 27T X 5, BRFO%
NERBET, HEMIZRER) -1,

Fig. 3. Young plants of Meristotheca papulosa collected at Makurazaki,
Kagoshima Pref. 1-4. young plants (about 50-day-old) grown
on the concrete-block settled in the field on June 8, 1973; they
were collected on July 28, ’73 and took a spatulate shape; 5-9.
various sizes and shapes of the plants collected in the field
during from October to December.

RABHEOBRE 197346 A8 ACHEALILaIY 7Y~ 7o v 7 1TIE, 50 B
DT7H28 B, $&1~2mm OHhEsEEL T (Fig. 3, 1~4), ZhbOFRRIL,
EIMIER 05~1mm OBBRYEL, Foh b b tBEIRELEL~FREEL
TWico RELADEZL 02mm Thoto, £DH, 3 v 7 ) — T ay 7 O
EBNELLY, RREOHELXFAELIcri8~9 AlCidETE I -7, 10A15H
i35 3~20 mm DHhEIRE X (Fig. 3, 5~7), FORDERIBAEETILA 20
HiZz 5cm,12 A 20 Hiz 11cm, 2 A 13 BiZ 24cm, 3 A 19 BT 28 cm & /5 5 1= (Fig. 4),

£ 8®

P ) ORBTFLEUGRFIIRCERTY T, FOREERLEHETHY, %
B72.3) pRE L EERRE AR LI, AEOBT 5 1 Y V& Solieriaceae DRaTRAIC
DNTUL, HEOY 23% Y 83 Y v Solieria mollis \IZOWTHEL T BN, £
OMBBEY BYUL, BEOILLBE, wV ) v BT LUGRTAEART B
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Fig. 4. Seasonal growth of Meristotheca papulosa.
O; growth of culture experiment. A ; growth on the
concrete-block settled in the field on June 8, 1973. ®;
plants collected in the field.

EERMORERRLYRL, BEFRTKSVTI L4 /Y E—FK LT3, BFOER
XFRYNIY P 27pm T, rH A7 VDORFLIHIKE,

CORBECI-T, b ¥H YV ORFRELEENITPLMC IR T, FEDEER
BRETATIIP 25T, hEH 1mm 201250 BE2ET 55, 10 AHaL%

ChdtBRCERTDHIO>THS,

Summary

The development of spore and its growth in Meristotheca papulosa (Soli-
eriaceae, Gigartinales) were investigated on the basis of laboratory culture ex-
periment and field observation. Fertile cystocarpic and tetrasporic plants used
for cultures were collected in Makurazaki, Kagoshima Pref. on May 29, 1973.
The seasonal growth of the plants was investigated by the method of periodical
collection in the field.

1) Both carpospores and tetraspores developed in the same processes by
means of the immediate discal type proposed by INOH.

2) In the laboratory culture experiment, the germlings reached 0.6 mm in
height after 39 days, and took an erect cylindrical shape. While the germlings
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having reached 1-2mm in height after about 50 days on the concrete blocks
settled in the field were observed forming a spatulate shape.

3) In the field observations, the period from October to March was recog-
nized to be most favourable for the growth of the plaénté (Fig. 4).

- 51 B X # 5
1) A B-THE %1962 7974/ ) ORRORD OIS X CHEE~IC LT,
BRI, 62001: 1-20. e i :
2) HERT (1944) ¥ 1 h B RELREO AR  fHME, 58: 50-51.
3) MERT (1947) WRoORE. LM, H: 1-255.
4) EEERF - KESAKX (1954) +7-53) voRFRECDONT. i, 67: 87-90.
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YUZURU SAITO and AKINORI TAKATA: On
Laurencia brongniartii from Japan

KLY YROLEY V7~ FEOWTE, Wi, AU, UE S JOHRMEROHE &%
?ﬁ‘bf:lﬁ]ﬁﬁ b, 19124?-&:7!‘ — 2 + 5 Y 7@ Laurencia concinna MONTAGNE? {Z[FE L
T, LRSI ICONEPCORPOLHRLE >, TORIBLFITE]- T, R
ETAEM0 v VEEDYBRET 5 L L bl BAEOEAPIR LAILED X, Laurencia
concinna WG 4 ¥ ¥3E D Laurencia brongniartii J. AGARDHY @ Synonym ;E&tc
L, &FDY /7~ F IFHAECLAMIRER A Lo 2 &R, ROEN L DG
WZ e EM B RT, Laurencia concinna ZHTHLE b b, AUA—R 50 ThbH
BT\ iz Laurencia grevilleana HARVEYS ([CERETRE L E 2 cDT, AL\
T, BECE S F CLO¥ANEBAVDR T X, LhLT TR 19584, +— 2

b7 Y THEOY VEHEDE BFY L - CRIBB® (X, Laurencia concinna - Laurencia
grevilleana & D18EH BB 0¥ AMIEEROFEHH LTHHRLE Licwn L i
L, XA ¥ ¥E#ED Laurencia brongniartii pi4 — 2 + 7 Y TIZAERAIDT
T LIV EHEABNT, Laurencia concinna o 1%#& L Zic L, Laurencia
grevilleana %% ® Synonym & UTd » T\ 5,

BELD—AFHEL, BSAVINRECE~R 5 Y TABLLE, 77V — FR¥D
Dr. H. B. S. WOMERSLEY & & 3 ic? REGERE Y VEBEHOWELER L, HHuE
3% Laurencia grevilleana BOME X BFT 57, #—ZX + 7Y 7 & B OEAY
WEBE L, B FNEh Laurencia concinna s X U Laurencia grevilleana i=%7T%H
TWich DIXFA—TH 5 & T 55T CRIBBY DR EHET HEELXSE, Ebic7 2
AD7 v Y FTHHEFRE LTREINI Laurencia brongniartii OEX (lU5HaTF
k) LBE LT, Laurencia concinna % %@ Synonym & HK7-ILUED OB R FYik
L5 1D T, BRI RRERDE Laurencia brongniartii 7380, {iute %
\Z% D Synonym T ¢ % & DEERICE LI, TOBE, BAEY Y/ > OFFEERCS
WThehich, ZITRELLTERLOMDO—~ARHENNECTEDIHERVERE
K- T, hOMELEBBED > b CUFRTFROV TRELAER O,

* iﬁ?ﬂﬁkiﬂ(i’%‘—‘%ﬁmziﬁ%?ﬁi (& 1 7 P T 3-1-1)

O MPEREHEPREYERE (WFHHEF A 1-34)
The Bulletin of Japanese Society of Phycology, Vol. XXII, No. 3, 83-89
Sep. 1974.
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Fig. 1. Laurencia brongniartii J. AGARDH A. habit of a herbarium
tetrasporangial specimen, X 0.8 B. part of a tetrasporangial
plant, X 25 (A and B are from Muroto, Japan, 30-VII-1966, leg.
TAKATA) C. habit of a herbarium tetrasporangial specimen,
X 0.7 D. part of a tetrasporangial plant, X 2.5 (C and D are
from Pompano, Florida, 12-1V-1959, leg. HACKETT)
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7u ) FEDTREWEL T, ELWFEORMEIINSBE LB, MitihHOEARDMH
IR ISV OEREDE U FRRR, AENBRC LD AMEFCOWTH#E
%15,

& =3

AMEMFE L LTHBCBL oDk, 1) {0k (19644£6 A 26 Bk X' 28 A, E
HANIURRERAR), 2) BEIR (196548 A 28 B, SHEEKE), 3) EFIP (1966 47 A 30 H,
BERE) %, WThAUEED LD TH B, LTI 3) OEARC L - TEREXAAR S,

BRBAFEE L TRRAESR» O, FEBLZEERERT, Lisi-TRETT
LonBZEbHTHD, THITBMHTLHT, FEXHW8em LK IV, BEMETE
F1-15mm OFFRTH 525, EFCE->TREL, BEWEF TlEH 4mm, EXH
08 mm T, WFs btk s FICHEATHRRE X T2, ol LcHE, st
flicf@ET 5 = Ei%0, EiT s ZichRgnTh U ToMmcho X 5 it Hm ok
BEXL2Z L4558, FOBRANRRZERCAZOONERTH S, THhe ARCRE
T5EREIEO LR TL LREL, LFTOFENVLLSALOR, ik 1-3mm
MfmcEFIEh 583, BELTELLBARE VICE Y &5 (Fig. 1, A), PRExH
z, ER 0.7mm i L SPIRRO KB 2 TR OF 2 ROB & DT 548, TOKXIRK
BITHReEWTEIRH 2mm b Y, EFAD L oNTENDT, KOBRTITHE
DI Iy FRRIZID, EhdbEEETAEC AROREELZDN B2, £D%
XD L THEA LICRBERTONERET, RICEVWTL ETOEIALATR,
MARTFELCE Ul o h bR, e TRTFEY 2T AEREBICERT 5 (Fig. 1,
B), I3 E LEKBEET, BRE,»5 SR o{, BAIERIET, LECWSA
BELY RV,

EEATNED SR THEHE TR L aMERICER L (Fig. 2, C), REBTRD
T 3o\ TS 22-36 pm H b, FD 1.2-15 £ L, BOPRDMAMCE S & 18 b %4
K, D 2-3{&R\, MAMCEET s REARMCEPEERYEL, FOREE
TEETHE, FhAN—EELAATHAS (Fig. 2, B-C), FHAMEIL, & {HEOTHIC
BT IBET 5%, EABORELXHRT 5 Lidis, MUSRTFEOREI KM
Bodia L b ¥ Ao, ECE ) BEh, KoMRics bigs TIERAER
Lo, BOBESREORINE~TEOTH, TihbbloNEFmcBElTs. Lic
2o THEE TR &, 20D aFE il & Fi77c Hiamciylah 5 (Fig.
2, C), lFEI=MAstcaEish, EE 100 #m { b\, EEFCTh ECies,

70U #EHE 2 Pompano Beach (1959424 A 12 B, H. E. HACKETT £) &
THBFoRIcL DT, UFRTFEOIEEA LS, B0 o HABRKEBAERET
BoENTEI, FOREE, BAEOHSLAL IR THELLT, 1) T bEE
# Uleiz o  FARERO KA 5 mm L DR ZIZK LY, o0 ER1LETEHLD
LHEYCEVDOT, FEEAY—RLTAADOLO L VEMARBICRITOhB L,
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Fig. 2. Laurencia brongniartii J. AGARDH A. transverse section of
a branch B. longitudinal section of a branch C. apical portion
of median longitudinal section through a fertile branchlet, show-
ing a tetrasporangium initial abaxially cut off from an elongate
pericentral cell (A-C are drawn from Muroto specimen)

2) SRR L AMIEERAHE O LD 2 ST B LM TE D, O L/ E\WAE
BRAZSDZTNED, REMRMCRARORVERER YR &, UFRFEORTH
BLFl, 5\ RS RTERESTFHMAMCE ) HIh 3 MESE X BAEOHE E £
—HL, REL]ME (Fig. 1, C-D) LhEOMS 2 EHOZ LiboToh, HBILM
JOKE IETHED X - ENEEZL -,

z 3

FHOMMEZEET 2 LI0 k- T, FIREROKEEL7 0 ) FEOHBTELLR
WELIRER LS, Lok AHRBHESEIEOKBOEDHEC X - Thbbhi
L5 nEeE £ 2 bhs, Fig. 8% Pompano Beach DfrB+% 7 v ) #La 542
BT & BRI 303 2REARD B I FEEOBEE LRI, FhckbL 70
FCREFRBT 5 X DERT, 2 OEBEDNSWZ E2Eh D, Wz BE 71 )
FRERME T, AEEFIRO 6, 10 ALLEOEYRL, 2bRERCREFOEE



EHE-HH: vV~ 87

°C

//; //. k\\
N
H-:mm.//*_—“// /// \\\ \\‘?

.| Muroto
15F o 4
~.—"

) F M A F ) ) A S 0 N D
Fig. 3. Seasonal variation of surface water temperature, based on
monthly average, near the southernmost Florida and at
the Muroto Peninsula. Temperature data in Floria were
presumed from the isotherm records!®

o@;bv<£AE<mbav5:&Kkbﬁa-ﬁ,K%?v%ﬁﬁ%oﬁ@ueﬁw
FhUBICIILE - TRICK IS LD, KEOHEDTRELEVWATARHY 7+ 0=
TEHVWTELETLEMEEOBOIR D Z E90 e X b RT, ABEMHOBBCHL
THEDOLRHIAZLBEBLEVWLDEBETES, ETHIE, 70 FOEFRIX4 AR
L ORI LB TFhic DT, L DBHEIEROED L 5 TokBL ¢ T, £F
ek & AR F & B LoorF, AR R A R S o ol RIB MR L TV icd
DL Bbh, ThARELLEVRBRYE O - ERTHA I LELLIRDY
S BT L BRIy 5V VIT kLT, BWEGTEAMIREROFEED T
R EpidhoTh, ERTHCONTHELTEZ LML T %, WA IZX - TH
BHRIBESRZR S & 2h, %2 CRIBBOZ X » TEAXFEO DL H B L|EIhict —
2+ 5 Y TE Laurencia grevilleana BIOERC BT, HEOBRRLILL AL LS
&, —CER LB TEORESBLNTH- T, ThichiE, BXEYV//~TFd
16552 FRL Eicbl o TES LoD 1084, EAVEENBE L TL 27

* OFEHOMS L SEED THETRE, bo LEHBENLRANTEL Bbh X 55,
Dr. HACKETT /5 0OREBR X 2L, ABMI 7 v ) YL TILBRL2Bb A
WHEDT, Rirk (MEACHEEYRAL, DA, oMo 7 I E¥HEL
#- TAYLOR! {3 Uncertain records @ 1 # & LT Laurencia brongniartii %5 L
T\ 3,
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BELGhBIEEVL LD, COEYHALMCTAID, X HBERIHEBHEO MR %
BHTBILLTERL SN, REXABEY / /~FICEAMIERLS Rk o
CLTh, ED 1R LATENHY 7 0 PR+ —2 + 7 ) 7OXN LEEL THIE
ELTHEM S o LIeoW TEELREENT, ThS 3HAD DY L LIREEROR
\~ Laurencia brongniartii J. AGARDH IZBETRE LD LEX %,

FHES LIS RFEORRCOVWTRE TR ¥, ANE 2V VE2EOR
FE L7J¥fien & BLC, Section Pinnatifidae ICHFBT 5 D & LTHhs» 72, £ Section
D T};pe species & i b Laurencia pinnatiﬁda <Y, KYLIN!2 X3 (Fig. 82, b)
X 5 L MATRTFEA RN LB L TR Y, Licst > TEORMEAEARCY ) i
ShichDeErbhb, LiLER:E WOMERSLEY) (34 —2 + 7 ) TIRET 3 RE
Ll a @Bl S h b, AHECRE L L AL BOMIE S5 s e 75
BEEXEIHTEEWLAT LI, LichisaT, AFEOREMIA -2+ 5 Y TED
ik & iz, Laurencia pinnatifida >HEEL THID Section iIZR{ DRI Z LIl
BT TH B, FHNCOL Tk - WOMERSLEY? # B Shicls,

# D ITEEARRHEL T X 5 % Bates College o Dr. H. E. HACKETT s X U=
ERFEREXRROEHAUNELCEROBELERT 5,

Summary

A Japanese compressed species of Laurencia, previously identified by OKA-
MURA as Laurencia concinna MONTAGNE, then as Laurencia grevilleana HAR-
VEY by YAMADA is now referred to Laurencia brongniartii J. AGARDH.
A few differences in vegetative structure found between the specimens from
Florida and Japan are discussed and the Japanese form is considered to be an
ecological variation caused by the difference in water temperature, which is
higher in Florida. The abaxial origin of the tetrasporangium initial was ob-
served in both Japanese and Florida specimens. Hence this species must be
separated from the Section Pinnatifidae, in which the type species, Laurencia
pinnatifida (GMELIN) LAMOUROUX cuts off the sporangium initial adaxially.

3l B X &

1) BMAE&KHE (1912) HRBEFNZE II. HK.

2) MONTAGNE, C. (1842) Prodromus generum specierumque phycearum nova-
rum in itinere ad polum arcticum. Paris.

3) YAMADA, Y. (1931) Notes on Laurencia, with special reference to the Ja-
panese species. Univ. Calif. Publ. Bot., 16: 185-250.

4) AGARDH, J. G. (1841) In historiam algarum symbolae. Linnaea, 15: 1-50,
443-457. ~

5) HARVEY, W. H. (1854) Some account of the marine botany of the colony
‘of Western Australia. Trans. R. Ir. Acad., 22: 525-566.
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#EBRHELOBERCHETsEM 75 v 2 b v (1)

Crucigenia BR Tetrastrum J&
B F E B*

MASAAKI TANAKA: The plankton algae of
“Tame-ike” ponds in the suburbs of Nagoya, Japan (1)
Genus Crucigenia and Genus Tetrastrum

LEBHMDESEECHIT T, KNOERRBhAEL, ~RLTHERIAT
BEHMBLDND, HHKDOKE RCXBEARE LTAHIATW5L0%T, fix
FUCEA TV 5,

E#Y, [EBTELCSET @5 EMCoWT, 197344 AhH 197445 A
F CORNCHEIDIREXITIL - 1o

i;}tb@?@?@k&tiél’i?ﬁ‘ 2% DEEENBBL, ¥ Scenedesmus |&, Tetraédron
1B, Ankistrodesmus J&, Crucigenia J&, RO Tetrastrum JBiLEES  OFED H R »
Bbh, MoRBREBIC L - TR IERRS 5,

LENL, ZhboHhnLEE LB Crucigenia J& 3%E, RO Tetrastrum J& 6 FiZ
2T, B, HESM, YORCTHKEREORERCEL CORRRRERET 2,

HKEFEDIFEMC DT, BEEY (% Crucigenia &% a-pEKE~B-PEAEE L
Twb, Lal, L - UL RO H 23005 54, EOMlECZ L&
BihbEb %<, Crucigenia Be LTIEEEYZE 2 5 LICiXf@ENH B, Lichi-
T, HBEAC LT, HCEBEOEWEELDONR S LDDLRLT,

1. Crucigenia fenestrata SCHMIDLE (Fig. 1)

v ey atAfRANLRY, hRCFEFBOMRMZER XA T 5, AL, 28
-4 pm X 4.5-6 pm OEHT, B BEEANEY Y 7/ €9 2 ECHET T 5, FEFEIZEE
T, BV /4 FIZ1ERSOhZHEL, BOONRIEVGBELND D,

Ik, 129—, £=35 Y F, 41V FERLALR, APTIIEEND, FHEBY »
LEIh T3,

HORTOBAGYI® iX, B-PEKEIRERL LT3,

2. Crucigenia fenestrata SCHMIDLE var. mucronata G. M. SMITH (Fig. 2)

v /ey allAMENLRY, hRICITTESHOMBMZER ¥ F T 5, M,

* FMROKBERRET GREETAFERIL 7)
The Bulletin of Japanese Society of Phycology, Vol. XXII, No. 3, 90-94,

Sep. 1974.
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5

Fig. 1. Crucigenia fenestrata 2. Crucigenia fenestrata var.
mucronata 3. Crucigenia lauterbornii 4. Tetrastrum
elegans 5-6. Tetrastrum punctatum

6.5-8.4 pm X 4-5.8 pm T, FiM L D LARLXHOIAYTH D, Tetrastrum apiculatum
(LEMM.) SCHMIDLE {2l T\ 573, SFEOMRELC 2 HoARRORELHFL T3
o b, thoffafIZEmARE W LT X - TRAIER S,
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9 ARV10 B, KOEDQRLE L EICED THOBEMHBR LI,
4V k'?)*&ﬁ%éh’(\n%o E$ﬁﬁo
3. Crucigenia lauterbornii SCHMIDLE
=Hofmania lauterbornei (SCHMIDLE) WILLE (Fig. 3)
HRL, 8-12.4 pmX5.2-8.8 pm, AR HOTFAHTH B, ¥ /7 £ v A1 4 Mk,
LEY, RRICIEFAHOBECRRMETR 26T 5. BREFL1EOCL 2 1 FifEo,
K, ¥A4Y, Ay HY—, 4Y FENRLALR TV 5,

4. Tetrastrum elegans PLAYFAIR (Fig. 4)

MR 4.5-8.2 pm DIHETEAR XKL, ¥ 7 €Y 2L 4HIA» BB, &ML, 155
-18 pm DHEE CBREBR AL, BEORRELITEAYR T,

AYHY =, 4V FEILHBEINTVW S, AR TIIHRAN, BHSCERT, £F
DOEFCHCE HBT B,

5. Tetrastrum punctatum (SCHMIDLE) AHLSTROM et TIFFANY (Figs. 5-6)

R 4-65 pm DIHFFATBNE, AREHOLEHT, MERELLERR OBk
ZXoTHbh T3, BAIIKE INATHCTHEHAL, A—ThHrE4LnELR
b Y/ EVARAMRMLLHD, MEMEMIBELLOERCLDEMND D, EREIT
1DV 7 4 FRED,

bk, AR, "YHFY)—, 4V FENRLHBR TV,

6. Tetrastrum multisetum (SCHMIDLE) CHODAT (Figs. 7-8)

UL 3-5.5 pm X 3-6.4 pm, HARECIL, FMUCE - T 2-5 pm DE X DR
520 KE LTV B, ¥/ EY AL 6.2-10.5 xmX6.2-9.8 ym, EGEIT 1 EO L /
1 ¥&RED,

AL BRUNNTHALER®) (2 k o TR S NICIERICHRERZRE VS Db, Tetra-
strum staurogeniaeforme (SCHROED.) LEMM. L BiBEIZK B TE 2 W D ETEDR,
SEF LREOSETH B,

kK, RA4R, AYHY—, 4V FELLHBRD, EEI, B-PBKEISEELE
2T\ 5%,

7. Tetrastrum heteracanthum (NORDSTEDT) CHODAT (Fig. 9)

Ml 3.5-52 um, ¥ /£ Y AT AMRLLEY, HFUARERLTV %, &4
1, HE <7 2.2-3 pm OFESGERER, RV 6.2-9.4 pm 0 EWRIRERAYET S, L
2L, fG@rVERERERCY, firs Ry AT AREMEL% S BS5h, HOR-
TOBAGYI®), CLARENCE and CELESTE? { & BE L T\ 5,

ek, "YHV—, RV —FUERLALATV B,
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Fig. 7-8. Tetrastrum multisetum 9. Tetrastrum heteracanthum
10. Tetrastrum staurogeniaeforme  11-12. Tetrastrum
staurogeniaeforme f. exaltatum

8. Tetrastrum staurogeniaeforme (SCHROEDER) LEMMERMANN (Fig. 10) .
AT 3.2-5.6 pmX3.3-5.4 pm, ¥ /€U Ak, AHUICE - TH SR L 4 fifas
bR PROMEEIZEFIEE S, BVIRFERT/hEV, MRRECEIMUCE -
T 05-4.2 pm DEXDFHRERELE L T\ 5, HORTOBAGY® ¥, 2HilARBOL D%
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ML T 5B2, EEORBT KT, 1l Bic 2D L 02% S HBRLE,
dk, ~YHY—, 4V FERLALR T, ABTRAFCERAM, B <
HEL, Fa2biEIhT\V139,
HoR_TOBAGYw, UHERKOVICH? (%, A-hEKIISEEML LT\ 52, EELAR
7K~ - KSR R & % % T\ Do,

9. Tetrastrum staurogeniaeforme (SCHROEDER) LEMMERMANN f{.
exaltatum HORTOBAGY! (Figs. 11-12)

v 29 2T AR DR B, MR 3-5.2 xm X 4.2-6.2 pm, FIFIREICIZRS- 1o
FHECE > T, 0.6-4 #m QHEE <D, BRWILH - BRZRAE LT 5,

Z @ form ¥, HORTOBAGYP® 21X » TR IhicdbDTH5A, HlaoKkE X,
BWIREREDEIRVOFOE ML, 1y LA Tetrastrum multisetum (SCHMIDLE) CHOD. D
form L THDONIWEELDIRD, BAHE,

Summary

This paper deals with algae which have been found in five ”Tame-ike”
ponds, in the suburbs of Nagoya, at each season from April, 1973 to May, 1974.

3 species of Crucigenia and 6 species of Tetrastrum were identified.

Crucigenia fenestrata SCHMIDLE var. mucronata G. M. SMITH and Tetrast-

rum staurogeniaeforme (SCHROEDER) LEMMERMANN f{. exaltatum HORTOBAGYI
are newly recorded to Japan. '

5l B X &

1) BERY (1964) HREHE. JLERM, Fi: 1-258.

2) RRKE—HF (1968) EBMoEMET T v 7 + v, WERRHEME, BREH: 275-330,
Pl. 14-31.
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TAKEHIKO ZORIKI* and HIROYUKI HIROSE**:
Benthic diatoms found in Katsura River,
one of affluents of Yodo River

L. L ®IC

BIRIARD 5 b TAEOR L FHIA T3
K& RT3, EEL B Fig. LicRT 25T
Table 112733 BRACHERE L BRI Y BRI L, pleurax
THALUCEALBEL 23897 ﬁﬁoﬁ%ﬁ&%ﬂﬁﬁ
LD TEDREREHRET 5,

BrEDd BB, EREOETERLEROE
7 & FBEX - AR B L FEASF R ERHRC
FURAOELXRLET,

Fig. 1. Map showing two
. #& 3 stations along Katsura

AEL%: BBRO 5 bTHEWESHO S » £ E
¥, Navicula D 17 &, Nitzschia O 158, Cymbella O 1418, Gomphonema 0) 9fE
L Synedra D 88 TH -1,

AR LT 2 LS DO BRIRERNC 513 AL Table 2127738 Y TH 54 Gompho-
nema parvulum L Nitzschia palea D 2 i3 & (ITH YD, FffE HKEFEOIGER
LERTHBHDTH B2,

L S ISR ERAE U TR S BB LI D, ko 8EET b
% Achnanthes lanceolata, Cocconeis placentula var. euglypta, Cymbella ventricosa,
Gomphonema olivaceum, Melosira wvarians, Navicula cryptocephala, Nitzschia
palea, Synedra ulna TH5, FhbHD5HT A. lanceolata #Fp{ 7THEL, BEAY

* RERBETEMAFEYERE (KRTHEE/XHE)I & 2-5)
Biological Laboratory, Osaka Seikei Women’s Junior College, Nakadori 2-5,
Aikawa, Higashi Yodogawa Ward, Osaka, Japan 533.

* HERERERLEYERE (WFTEXAFR)
Department of Botany, Faculty of Science, Kobe University, Kobe, Japan
657.
The Bulletin of Japanese Society of Phycology, Vol XXII, No. 3, 95-100
Sep. 1974.
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Table 1. List of stations, dates, weather (I), atmospheric tem-
perature (II), water temperature (III), pH value (IV),
D. O. value (V) and current velocity (VI).

. sample| I I o1 | 1v v VI
st. date time | = o Ver © | © (opm)| (1)
1970. 5.31 9.50 65 fine
o | 1970.12.20 | 12.40 | 124 | fine
ﬁ 1972.12. 3 12.25 220 fine 100| 110} 7.0 1.45 6.0
g 1973. 3.11 11.10 225 ) fine 15.2 9.0 | 68 3.86 5.2
e 1973. 7. 8 10.00 240 fine 310 | 270 | 68 1.03 9.0
| 1973:11. 8 | 10.30 | 259 | fine | 150 | 164 | 70 | 156 | 50
mg 1972.12. 3 13.20 218 fine 124 | 11.0 | 7.0 | 4.62 | 240
§ E 1973. 3.11 12.50 232 |cloudy| 192 | 120 | 7.0 | 497 6.5
<f | 1973 7.8 | 11.00 | 251 | fine | 30.4 | 205| 69 | 189 | 80
§ 1973.11. 8 11.50 265 finé 160 { 175 | 69 | 229 | 200
Table 2. List of dominant species at each station and
in each date.
date st. YAMAZAKI MI1YAMAE BRIDGE
1970. 5. 31 Synedra ulna
1970. 12. 20 Gomphonema olivaceum
1972. 12. 3 Nitzschia palea : Gomphonema parvulum
1973. 3.11 . Gomphonema parvulum Surirella angusta
1973. 7. 8 Nitzschia palea Nitzschia palea
1973. 11. 3 Gomphonema parvulum Gomphonema parvulum

KXOBE-FTY HXREFBCH LT a-EKE X S-PRKEDIEEEL LT3
LD TH 5,

W, ERBL D LU0 H Hbbhic b DX, Cocconeis placentula var.
lineata, Cymbella tumida, Diatoma vulgare, Navicula viridula, Nitzschia ignorata,
Surirella ovata, Synedra acus Thb, RACERBOACE L Hobbhicd Dl
Nitzschia acicularis, Nit. clausii, Synedra rumpens Tkh %,

BB THRCDR S\ EIX Asterionella gracillima THH, B DO X% \~EIT
Cymbella turgida L Surirella angusta T3 ) KD HZ %\ &L Diatoma vulgare T
Bt
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F 72\ TlX Navicula exigua b Pinnularia interrupta & \3FK® %% < Navic-
ula pupula (322D BHFTH - 12,

M. ¥ %X B8 &
M L o 2fEEL, Table 3127580 TH 5,
BEBROFEE L M OFE & OB, EWITEREOMBE L ORIV TR BIRS
MR ELN T BONRBIRTH 5, FEHRIENN 22D @SR ROEETR ¥ Rk
THORBIHETHATFETH 5,

Table 3. -List of diatoms from Katsura River

st. YAMAZAKI MIY%;{’;;‘)%E
70170 (721737373 |72|73|73|73
date |5 |12|12| 3|7 (11|12|3 |7 |11
©|st|20|3|11|8|8|3 (1|88
taxa sample number | 65 |124|220|225|240|259(218|232(251 {265
Achnanthes clevei e H e e e e e e e
A. lanceolata var. lanceolata HoH e M B
A. lanceolata var. capitata L R I
A. lanceolata var. elliptica .. H oo e e e e
A. laterostrata O
Amphora ovalis var. ovalis e e e H O+ o 4+ e
A. ovalis var. pediculus H oH H e 4+ H OH H e+
Asterionella formosa e e e H e e 4+
A. gracillima + + + H 4+ e e W oH
Ceratoneis vaucheriae B .
Cocconeis placentula var. euglypta H#oo# W H H H W H H H
C. placentula var. lineata + OH O+ W e H e e
Coscinodiscus lacustris + + . e e .
Cyclotella comta 4+ e+ + .
C. meneghiniana # * . WO w4+
Cymbella affinis # e e e e
C. cuspidata T
C. cymbiformis F e e e .
C. gracilis 4 . . e e 4+ .
- C. helvetica e+ H® . e .
C. hustedtii P,
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. leptoceros
. norvegica
. sinuata
tumida
turgida
. turgidula

. ventricosa var. ventricosa

QOO0 an0n

. ventricosa var. girodi
Diatoma vulgare
Diploneis ovalis
Fragilaria construens

F. crotonensis

Gomphonema acuminatum var. turris

Q

. helveticum
. intricatum var. pumilum

olivaceum var. olivaceum

Q Q@

. olivaceum var. quadripunctatum

Q

. parvulum var. parvulum

. parvulum var. subellipticum

QQ

. parvulum var. lagenulum

Q

. sphaerophorum

Gyrosigma acuminatum

Melosira granulata var. granulata
M. granulata var. angustissima
M. italica

M. varians

Navicula anglica

N. arenaria

cari

cincta

cryptocephala var. cryptocephala
cryptocephala var. exilis
cuspidata

ZrRZ2z22Z

exigua var. exigua
- N. -exigua var. capitata
N. gracilis

65 124 220 225 240 259 218 232 251

e e e e e e
W e e e e e
#+ o+ + e H H A+ e
#+ H# - H - o o H .
+ # - H#H o # H#H - .
# # H # H# H W # H
L i A
e+ o W e e e e
e e e H e e e e

OB WM W W W
T
T I B B
SR S
R

+ + # H#H H H - 4+ H
N # o
L
o W H
D T S
# o W e
e

£ %
£ .
£ .
Eg
£ .
= .
E .
£ .
£ .

265

+ o = - o+ +

ES
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65 124 220 225 240 259 218 232 251 265

N. laterostrata oo« e e e e e e e e
N. menisculus var. upsaliensis S
N. pupula var. pupula S
N. pupula var. elliptica < 4+ W oW oW ow - + #
N. radiosa e H o e W e H H e
N. rhynchocephala T
N. viridula H OH K OH H e e e+ .
Neidium affine R
Nitzschia acicularis + + - - + 4+ H# H# # -
N. amphibia K R T S TR S N S
N. capitellata . T
N. clausii } e (TN 1| N By
N. dissipata ‘ +o# H H 4+ e o H H
N. fonticola ) o H O H H# H H# H# H H
N. gandersheimiensis e e e R e e e e+ o+
N. gracilis e
N. ignorata . . Y LI S IR
N. linear’z:s . v B OB e e e e e e e
N. palea oW oW B OW W W oW
N. paleacea B e e e e e e e e e
N. recta : e e e A4 H e e e e e
N. romana o P T S
N. therminalis ' e e e e e e
Pinnularia brebissonii e e e e e e e e e+
P. gibba T T T
P. interrupta H oo HH e H# H H# H#h
P. microstauron # 4+ H e e W H - # H
Rhoicosphenia curvata H#+ H O O O H + H H
Stephanodiscus carconensis var. pusilla « + « <« « o 4+ <
Surirella angusta H+H# H W oW H o+ m H .
S. ovata T T i S
Synedra acus 4+ e o+ 4+ H H + H e e
S. affinis + + e e 4+ e+ H e .
S. inaequalis H O+ o H e H e+ e
S. rumpens var. rumpens e e e e e e 4+ e H# o+
S. rumpens var. familiaris L . I



100 7 W OB B2%E B35 WHHEIS

65 124 220 225 240 259 218 232 251 265
8. ulna var. ulna w4 M # #
S. ulna var. oxyrhynchus L I T T
S. ulna var. ramesi # + o+ + e e H o+ #
Tetracyclus rupestris T

it very abund_ant,‘ # abundant, # common,

# rare, + very rare,
' Summary

In the present paper are dealt the results of our investigations on the

diatoms found from Katsura River in Kyoto Prefecture.

The diatoms which grew on the surface of the stone in the river were

collected at two stations in each season from May, 1970 to November, 1973.
The number of taxa identified are 23 genera and 97 species.
species among them at each station and in each season were described.

3R X &
U RIKEBEYEEEGRS (1972) WA 6EERIKESBAERE. HRBS

BRE, KIK: 1-314.

The dominant

2) PALMER, C. M. (1969) A Composite Rating of Algae Tolerating Organic

pollution. -Jour. Phycol. 5: 78-88.

3) EEAW (1972) FHk&EWFE LM, WR: 1-258.
4) BEWRE - FTHT (1974 £¥Hc X 3 KEREE. UEE, H: 1-238.

5) EULH (1962) BEFERINOKEFHCH T Eﬁfbﬁﬁﬁkﬁd EHIER.

H 485k, 12: 216-222.
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V= 5-?§Ek:36w5%? Y 2RO &L O RR
7 R FF

SINGO NAKAZAWA: The time and the cause of
extermination of lake balls from Lake Zeller

1824 21z SAUTERD 235 Lic~ ) = REROMTH B 4 — R + Y 7D Zeller #Hi%,
T 1972 i3, 3 AR iic» THELLER, <) eEnTocdl T oz
L SXCHELLDY, LRI hOOMET, BEELEBELIHER Zeller o<y =
WAVEH L e DIRFE T, HUREVCHRTH- oo L R MR LI, £ DM SAUTER
DHED, DHOWFFEE LORENZHS), KEISSLER® 7x & OBMEFR 4 FHMIC HBHIRET L,
FIRCERM O DEETNERED R EXEDTEEL, X5 <) =KOBEHEL-
BREZOFERENVHBLICEEZ DN DD T, HLIcdHTHRE LIV, Ik, XX
SAUTER SOV TED RFTE Y MiH o 1o Z LKW ID T, & 2 TErhEEIE
Lic\ &85,

(1) 1823 EDRW, HEMRED BB THF VY 70 3% KT L7c SAUTER A% Zel-
ler I T= ) 2 HRXY RO 71-DIX 18239 A TH B, ZOREIFTDOBFEICRFEINT:,
LichiaT= ) EDERLDOLDIT 1823 EMREL L, Y=< ) RO EDK IR T F
ELTWehii2WT, FOLRDOMED D76 — VAL 3~4FTRCENT “¥rv >
AT M ERNBUDOE" LHENML TV 525, SAUTER RLEXBRFLIER
“Hu 7 AT T B (BR3L T gegen dessen Abfluss in die Salzach, p. 214,
1,2) OFBELWZ EBMBRICDT, ZDXSTETELI L, M SAUTER 2EEL
fc= ) 2FRIZER 3~8 Zoll (Zoll=25cm) T, 7= v MROFEEEER D > T, =
DRIV LIchi> T Y =OFHEMBELXHATHL Fig. 1AD X 5zl s,

(2) 1854 fEDIRM, Zeller Hld = v 2 FHZOLTiL, T D 1852 48 10 HiC SIMONY
MNHEAFCHIc-> TV DA, DSWT 185449 A 6 BH 5 12 Bizhld T LORENZ T
2 ) ROPERCOWTZ IAAECETBY, Thizx b e <Y £ Fig. 1B Off
BCOHLTWBZ ERRRIATH S, Loz uiomEshRroBHE L hEzE
LIREEEGR D, REBOIBCIFELROTE L AL A RFHAUDM B L EEN
AZbh T3,

(3) 1900 FEDIRF, UH§ Zeller Flic = Y e Rx el leo bW HFENELBRT

* UBKRFBEFMEMERE (UBTH/DEIIIE 1-4-12)
Biology Department, Yamagata University, Yamagata, Japan
The Bulletin of Japanese Society of Phycology, Vol. XXII, No. 3, 101-103
Sep. 1974.
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Fig. 1. Lake ball distributions (dotted) in Lake Zeller in

: different years: A, 1823; B, 1854 and C, 1900-1974,
illustrated according to literatures and the author’s
investigation.

2D T, LORENZ (X1 HEFAEDIDICI900E9 Al o x8ih, BE X HEL
18, T X% &, BEERRAITI LA L TL % » TWiead, #2205 30~50 m i
AHifcE ZADKEITIL 7 = v MROTHEHAESE, D ROKGER EnBLRT,
CORBIZII LT LTRSS TREZ 0 &, Tohiii< Y /b AD 2%, BIUT
ENKEDOLEZ X ELLTRET /R LAY, 25 LT ) 2RIEFTTERL
o TS, FRZ OB TTRHERICE » THENER SN, hRoBHEITAE
wTFANEREIN (GELH D), WRCL - -BiBE L AR DL BN, it T
BHETL T, ZOF LD <) = REEOFER LIt THWBDTHA S5 LB T
W5, T

(4) 1909 £, V4 —v D% KEISSLERO (L7 5 v 7 + Y HFED 1-HIC 1909
E6 Ahb 7 BN T Zeller Mx T Lic, MEBCII—EC s v & %, BIED
EZALETARIIPEIRIT T b 4 (Scirpus) HBEEL T i, BREOHEHELT, =V =
KO ERBHLETH - 10, ThIXTTRBBL T, LrLiEmE LTo <Y = (CL
sauteri) XA DL bisWE EFEFEOIF T T, .

(6) BEDORR, 197249 Bt Zeller WrFni-pacit, =V =HIELICHE
WL, EFHREOIBRV=) 2L RBZEMNTERD 1223, FORCHREDOET Zell
am See OTHRICBELIHER, LRVED~ Y eRIER L2 LS ShTEL,
L LERERE WL DO e ksET L'CL~5;§».Z.§7N:O\.\"ceio)«\"bh*cu\mn”o
- M EDBERERETHERD L SIS,

1823~1854 fEICit = Y = BRBECH - 7o,
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1900 FEiC I REID = Y =BT, BRI BOEEHILE1EH - 1o

1909 ST KA b ARAES B L0, EELLWTEFTH <) =T 2H- 1,

1972~1974 SEZik = ) = ERIZT TR L, NEREAGL Roh S, BlEET5
LR N =R-Y (B AN

LichiaT, =) TEHROZLEEBLEED < 1900~1909 ED S\ FETH » 1212 B A3
Wl 1900 SFEIIE T CTIRBEOBR LT H D, 13 L A L o T ich D EE X BN S,
ETHNTREOFERITT T 1900 ELRFiNHIL UE - Thicd O T, ROFENEZLD
h5, a) HROHED, d) BlE =7 VORI X - TEEEASIEL, BAK»AEELL
72, o) MR T X 58\ EITEROHE, d) AXC X 3HENCHEE, chbDdb,
HEBUTEBRCIIE—& T, BTDO{HELHFOERCTIALDTHHH, bL=Y =
REDOZHABRAL, WWEDOOREBEET O T Y, KEEIKER TRV THA
5, 1909 LR FMICHEMT B, LA LBED L 51T, ME0 Lo LR LI,
VI HIGEVCIRET T, MAKEELLFERE - TWBTHA S,

BT B D BT FILAE KRR S #EE, v 1 — v K¥ W. NAGL #
#3 XU Zell am See © ALOIS LATINI tH BB - L ¥T,

Summary

The author examined reports of SAUTERD, LORENZ#5), KEISSLER®), personal
letter of the Mayor ALOIS LATINI of Zell am See, and also his own investiga-
tion of Lake Zeller in 1972, comparing them with each other. As a result, it is
presumed that the lake ball of Cladophora sauteri was exterminated from Lake
Zeller in the years between 1900 and 1909. The cause of the extermination may
be attributed to a combination of several factors: mnatural succession, change
of water by human contamination, loss of shallow beaches by embankment and
mechanical damage of the lake bottom by fishing nets.

51 B X &

1) SAUTER, A. (1824) Berichte iiber einige botanische Exkursion durch QOester-
reich, Steinermark und Salzburg. Flora 7: 209-217.

2) FRRESF (1973) v =5 —#Wo=Y 2eonT. H#E 21: 76-77.

3) (1973) v =z 7 —#xcThT. S#is 27: 68-72.

4) LORENZ, J.R. (1855) Die Stratonomie von Aegagropila Sauteri. Denkschr.
K. Akad. Wiss. Wien, Mathem.-Naturwiss. Kl. 10: 147-172.

(1901) Erginzungen zur Bildungsgeschichte der sogenannten ,Seek-
nddel” (Aegagropila Sauteri KG.). Verhandl. k. k. zool-bot. Gesell. Wien
51: 363-368.

6) KEISSLER, K. (1910) Beitrag zur Kenntnis des Phytoplanktons des Zeller-
See in Salzburg. Arch. Hydrobiologie und Planktonkunde 5: 339-350.

7) Avrols LATINI HiEFE (1974, 5, 27).
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TATSUO FUJIKAWA : Effects of nitrate and phosphate
on the chemical composition of lavers.

R Ui/ YR EHIR & v 28R LR, W VORBEYREIEXS L
THRAIECRAZFFON B2, COBNEHHCERT AL, /) OEEIROE
KOMPE, HEERED /7 ) OLFRRCRE L OBEEYHRIBEL TR 2 &N T
ETHo, FED FTORRIL, SOX AL T BERFYL-TV30TH
B, KL 2 KEOERTH ), BFHRETNTERCGELT 2LV O RENH -
foo AU, TR IDX 5B D, BWKERD D, /1Y) ORECE L EHECBGRT
HEEILhAWEREL Y vEBEORELXSKECL - T, /) DRSS & OBEEYER
LicbDTH5, leksAR%E, / uom ﬂmaﬁﬁﬁaaoﬁﬁ—nlt?bo

RBRAE

# 3 ERREGEMEEZ v Y, Porphyra yezoensis UEDA &\ 1o,

BERE F1H0 LEUEREICLY, BREELIC (127 4540A) KD&HELR
iz, BREDAZXA, 10~14KDENTEREIHI 500 vy 7 ATIB X ST LTS,

ERA BAEKC, RCRETAMETHE S v—7HK, ) v EERRRUHEERIE
BN TE - Toe &4 DHEMBILEEROTCTRT,

WETH 7 v — 78 ; EDTA-2Na; 27g, H3BO3; 1.0g, MnSO,-7H;0; 1.0¢g,
FeCeHs07+-3H,O (7 = vEggE); 03g, KI; 0.1g, NazMoO,-2H;0; 0.02g, CoCl,-
6H;0; 001 g, ZnSO,-7H,0; 001 g, CuSO.-5H,0; 6mg, H:0; 14,

TEAIERSE ; NaNOs: 20g, H,0; 14,

) v EERYE ; Ko HPO,; 10g, Na HoPO,-12H,0; 10g, H,0; 14,

JURBSSHE ERETLC, V%, 881K T5HE, B4 4 KT2E%E TH
L, Bk Lic, LIRS, EEEROETREITHY LRALTH, BLHEKSS
TR LT,

* AMKREEFRERCELEN (BRETHHEE)
Department of Food Science & Technology, Faculty of Agriculture, Kyushu
University, Fukuoka, Japan 812.

The Bulletin of Japanese Society of Phycology, Vol. XXII, No. 3, 104-108,
Sep. 1974.
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WEEEDORE ~ VX 19694 3 A 17 BRI, IR WEHK 1449 ) v ERER
K 10mé, WETHEI/v— 7R 05mé ¥z icbDx AL L, Sho 450 %4 h 2wy
BEIER Y, JEFRM, 6.75(0.494), 13.5(0.988), 27.0(1.98), 54.0(3.95), 113(8.23), 225(16.5),
ﬁM%%nﬂMifsmﬁ&Lk(E%WmNtLTlﬂ%DDﬁM§mgo%ﬁmlﬁ
vo4h 7Y 95g (RER) ¥ AN, 7THETIS- 1.

UVEREDRE Y2 19694 3 A 30 BEREN, I WBMEK 16 4 MR
ﬁmmw,&ﬁxiﬁw—fﬁﬁ&“m¢%MKt%®%§K&L,hhmﬁéébu
v EREHT A, HERI, 0.7(0.0356), 1.4(0.0713), 2.8(0.143), 5.7(0.290), 11.3(0576), 225
(1.15), 45.0(2.29) mé Hnx T 8 /K#EL L7c (JEMAIL P & LT1¢ Y4 OFINE mg), &
X1%v7%h /Y 90g (RER) ¥ AR, THEHTE- 1S

HREER

FEElE, WEEEY /@ﬁﬁbnaoﬁsﬁ& DO R E, 50 OBEEAE
R BRSCHT B, $EIL Fig. 1 (REEE) & Fig. 2 () ¥R LIt Lo, IZIOII%
i, Bk 160 %0 @Ml oY N #7103 PIClE L TEORBTR L, 1
Ra BT T57%, SEPL SO, & PO, & LT, Fe, Mn {31034, Cai10f5L
TFEbLis,

HEAEBOHEORES Na, K, Mg, Si, 3 X0 SEEOR (X, MEEEz) VB
BEOHRMECH»HLT, 8EIFEAL—ETH), HAFMCLEEED Y LHEL
Broboiieh ot Thil, Shb TRAE, BRPCHOERSTIFETIE, 7
il ) vBERETIRE P EBY S 3 b D L E X bh b, SHILFEY T
Na I U TREE A & Y ORIEAHE LIS & EHDERTH S, LrlThZho
FERRHEDENEL DL, SO LY, ShBEEOBILEMORFEIT T, D
BanBEFLERLATIERDL WS ERRT L S CBbh 2,

Ca CaldRBEC ) » Tz L A LHBIhith - 148, Fig. 2RI B L5,

) v BRSO E i B2 TR D 2238 T 5 17 %R L 7o (EEM; 0.208%,
0.290 mg FEhn; 0.242%, 2.29 mg ¥shn; 0.305%, ¥hn7 KHEDFH; 0.267%), EIHML
ERINK & ORITO B E 13105 THIRDKE L, Licato THAHD ) v EEEORING,
790 CagiEnTiid s MNE s L 5Clb L EXL B,

S Si3Y vEERMC X 2 BBIEDOhich - iohd, WERERME S OSE*K
HERFT D, 7oL N & LT 198 mg/l LLEDTHEMTIIFRA E—ETH 5, OGN
B0/ ) DLEEXYERCT AMBERMEL ZF—H L5 L3, ENRHIRAZL
Bbhz, :

Fe & Mn CO2EFIMBE,»DL Y vEENS LCKRESPBESIS (Fig. 1
L 2), Felx P & LT 0.0713~0.143 mg/é OFEM L H KXW TILHMEDO R L T E
BEABHU, BBEOHRMISEYEL ERESRTV 5, BEOHEE, EHRMOFEO
Fe 5B/ EVOT, BEBEOHRMA I PEVE AL Fe EROBMEND DL LEX
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1 [ § 0-5.95 0.233 1.?8 3.?5 8.2I3 16-.5 32;L
.-:-; ' I ,5 T, .

53 05 10 i\

ﬁg Additional nitrogen, (mg/, )

Fig. 1. The effects of addition of nitrate on the components.
1; Fe (X10%), 2; SO4, 3; Total nitrogen,
4; Mn (X103, 5; PO;,.

i

5
%
1 0.0[356 0.0|713 0.143 0.290 0.576 1.15 2.29
L] ' L]
E 0.05 0.1 0.5 1.0
23 Additional phosphate, log (mg /)

Fig. 2. The effects of addition of phosphate on the components.
1; Fe (x103), 2; Mn(X108), 3; Total nitrogen,
4; Ca(X10), 5; PO;,. :
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LB, FelliFRE STPTVRF THBDT, AEROLTIIHE LB,

Fe Z el 3, Mn il Y Y EBERINC X - THML, BEBEEREING X - T
LTC\w% (#EFDN; 5.30X1073%, 0.494 mg F5in; 4.87X10-3, 3.95 mg Fin; 4.55%10-3,
329 mg ¥RIN; 447X1073), Y YERERMOBEL, HELHIC Fe oY1 aE 5L H
CHRINET Mn ORIAMEE > o525, REEBERMOSAT, RN 288 CEgH
CEDTBREGTHB, ThOHEL, Mn & Fe LIZEICHEAD X 5 e HRCELL
TWBZENBHMTH B,

£8% Fig. 2 &b, @BRFOERENTITHIIE, ) vEEOBHBIRD SR
(BERIN 5 4.76%, FRHNT KEDFH 4.65%), %7 Fig. 1 X b, MEOHRMEL, /) D
LERYHEMEEBH (EYEMN; 5.15%, 0.988 mg %iN; 6.18%), “huxBEAc+5X5
TRERINENE N & LT 0988 mg/l THh -1, R TR DL 5 ininEs LT 9.3 mg/l
THATHDEHEELICH, AEROBE,LD, THIRTBNTDEL, #H1mg/d L L
TIWwZ &adbhng,

P Pii, P LTO0.143 mg/¢ Fiink h ¥WmLiAD, 115 mg/ inClAkLich (*
NEN POy &£ LT110, 1.85%) ZOWMTIRIZEAE—FETH D, B T, /YD
POEERYBRCT 58K h0 POREEL LT 102 mg/¢ XHFE LIS, ABOMEDL KE
chE—&LT\W5,

—7, WESEEOHIN, YEOBAIIFENADLRI A, N & LT 823 mg/l L)
EFRMT AL, POESEIELRIED T3 (8.23 mg 7iin; PO,2.10%, 16.5 mg ¥Ein;
- 1.90, 32.9 mg ¥in; 1.80),

FIARMICIE, P &L T00713 mg/l FMOBEH 7V & LTREDREXRLT
Wit ZOWMEL, VY EREARACTAIDDORMEL h vk v EWETHS, oh
BOZLIEELFEELTCOWAILLELZDLR, ELABEVIERLOBSHLIEE
®BETLETHAS,

oz, RO/ )R, BRRARESSHER 2 VRET TS . 835
FEFHNERBEL QOO ARG ERKCE S B#0oE* R LT,

Summary

The effects of nitrate and phosphate in culture sea water on the content of
chemical components (13 kinds) of lavers were investigated.

Na, K, Mg, Si, and three kinds of sugars were not influenced considerably
by these two factors.

Total nitrogen and Fe were increased by addition of nitrate into culture sea
water and Mn, S, and P were decreased. By addition of phosphate, P, Ca, and
Mn were increased and Fe was decreased.

In order to maximize the content of total nitrogen or phosphorus in the
cultivated lavers, addition of nitrate 0.988 mg (as N) or phosphate 1.15 mg (as P),
respectively, per one litre of culture sea water were required.
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1) BREH (1959) /) ORSRINE HIE. KEHAH, 7: 1-12.

2) ELNER - MEEK (1970) /) oLFER L REER L OF# oL
%, 18: 82-87.

3) WM ABBA-EORU-MBEEK 197) FE—IL BKE, 37: 654-670.
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BE7 V-7~ pOREREOERTE (1)

(4) BFERB (Object-marker) ZDBRBIOWTIL IFESEOEBE] et L
5B, TORENE- TH BB TEbhd AnSHTHAH 525, <blLu
AR LTINS EMNBHWDT, BEATERIEBERL TV, TERZOBEIL74 77
N7 4 TD MAY &5 ADS Diatom-finder) & LTERLLDDELFS S THB, oh
IRPEDOHOL AT, BREINICLURBIF DM P IVEBENROLLTOTTH- T,
ZOWADEIRTE B X STR> THWRDTHo oo TORAXBRPIOL K1 1—L L
DO TEWT, PDTHETHERL CENDOEREY RBFOhRAEK - TRT, NS
FEARRRLTRLT, MEORLIETRAT THrEEDTSwEEY 1~ 7T
ADEC/AAENET B LI DI TH B, BCThEHR LT, BEEXRDTLFI4TEY
FONNrHEDDTT, #x—77 2PAXANTE IO LIcDTH D, BETHE
W T AENC L2 TWT, 22V 74y 3 TOAXRET 00855, LHrLERTIEHE
X TCLEIDD, 4V FDEEFTODERERR, WD ELATEY FiX xS X EbT
LZDRLOBELXMBITE B L I ThaBhb, HHIhAAYAPNERIZTES
IO ThB, KRYBLEBUSEECK-TLES LR BDT, EHES
NI-BEH I EAIETRET L R/POMNLER 350~400 pm <H\WT, KL 4~5mm &5
WTHD, MENARMEL 2 v R0OMHELLOTIE, fiiay ~2OR%EL ST THE
BAWBT 2 L 5o T 500 h, NGO KEIC BECEVRIBCET 513
hED, KX & ZFTTBEI L VER L TRECET DT, T X 5 il
AV RRATIEATAARES ZENTER, H 7 XRO%HS 3 ¥ X TLFRNETH
BANBECOICMBIZ/ X503y #A BRI RBIENTES LRI T B,
BERERETIIL 472y FOBANRBORETY 7 AECHI T Is TIXBRVEIR
D TE LD, FADORNC X » ThW B BENE > TUIR WD T, BkicERE
RBTIRXFATEY FOERIKATHLPATIHECALAETY 7 RECET L5
o TH DA, ThrfiBia Yy 20RO L 5 HEE TR IO ELDR S X 51T
2 TV AEBAREREL DD, FFATEY FOERMEYD & - & THLEETIUE, L5%
DEXETRBIEL I Db, EHPBROYCHR IR TEHZ LITBEELLT
Tiebity, A% THLEETIH—F 5 2D HZ 1FHEDOWMEDTT, TOMFEDOPT
HHxXTHDOTH B, BOLWEBRBIELWSDT, FRERDOLVARECE LY TS

* AMFENBRALAEEHRE (BIETHHT X B 800 Fith)
The Bulletin of Japanese Society of Phycology, Vol. XXII, No. 3, 109-111,
Sep. 1974.
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LEBEEANL DO BRI EATELID, VRV AN—FEILTE 47 &Y FOEHMN
BHEL TV T = PBERIEWIET ORRA D B0 E d> e BICHER L TrLRRT 5
LWHREEBEIC LW E, F—IC £ 4T 2V FOEBIEYED Licfihiob Lich,
EMMFRIBLTL % 5, L LEAHIREC—R LT TRZhsibhbis b,
RPN ET 5 NSRBI R Bui Ligh Ebidins,

FLZOKENLLA4ATEY FRY Y WTH T AFENLEREL X 5K Eh S

DT L, HEBERS5mm OFXXHLCLARTIEIEOMIILRRL VD TH 5,
ZHIEZ ORI > TOBBOK TR E N 19 pm BT, LA # 7 AECIER
CERAHZR TV AL THS, (MRTRL BAE 31T, BMAMOKE X LROEHAE
HWrLEHETHL, BAY ZELIREIP LTI GR, BV XBEEOERE
(25cm) D&z 5<mmpmr*%?adtéwpm<au@ﬁulﬁvzxofﬁ%
DI 5T — (ERIIAEA~EE) TR LR ZBETH B,
COEETAREC LMERETE RS EEEIT L A v~ RERT, L O
TLHHDBEL =BT B DTl Tk b o, VRV AN—ZEVRHBE, BRID
Wk a i LT, ZORBICEL  MEZARITE W EN D T, MCiiABO#
BHOHEDO ExE-TLES L bH BB, FLHEROMAK S ALILWEIcR LT
X (—) DX 5 2fDOIMTHES LW HZINDAF b H B, FRTRIKEHEER S
o 1o 1~ 2 FEHRDORIEBRBEIL ENERICEL - BT, 7V e5 — v B
LEH LMD, 274 F7 7 RO TE~NALZZET 2 EEBMOEARRE e T
fELRTHRICI L b BT, BEBRREIES L 5 IcHBIEBSclor - DT, #an
Ho TEBBHL LD TE LMoo b l, WhLHELEYE VR FTOTRETH -
oo LIL7 V%7 — POTECHEITA2HEXR AL, vy Al EHEE Licu
CTLHETES L, TR Wi EDERLID B, FEBAERELERS &3
BRET V07 — MET DML BENB S H Ut S EEE Ui 2 [EEL Eodpthn 1
DOPEDRZA > TLE D, THTHRSBENCERETRINNITRLT, BNOY
K> T DX I RELNTABRETH DL IV E B 5235, REF SO BEIK
FeEN T o, :

¥ EATRE TIYHET 5 HEL, 1KOXETV 7 — rhieh s LERT
I (A THIUEEEMLLD L) #BRE 2 201 X, BEORKLB LD~
D IERE DT IUIERE DT BRI feoTL ¥ 5,

(5) BEAOTVLINS— b —4 BHET LIS~ (BAEE) HEELLTERL
LTRFE2ETHEIBEESL <7 — MEADOARD L, BN LA LD EGHES
Vre5 — b E{ES>TH B, L L Chaetoceros 1o EXBEDOH B SR X 5289 LF T3
DRAF4 K75 A LCEBNTHUEAE WD ZEIREFEAERIETH D05, FIEFDX
57bDIDVTIL, ZOBBAY FL 8T — bW FEEERLI, BESL /05—
PR BEEN T E RV AR —ROBERCH LT S OHEXFIATIUL, 3EA L HE
Fr s — v oD L ABCHERTE %,
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ZOHEIERTAHOERY TEHRTHORILB I ITR T A ¥S 7 2D LTI
To BETL 05— FR{EBICIIZORBTASER LT, DEREREYEOLLET
PEFTHDORF 4 #7352 LRBTDOTH S, ZOPHEFHRE&ZEFEDBBILAT
RWEBB TRV, FRTHEF® LT, 2D BRNOEEYIETT 5ERY TOHEA
O TEBDBEE L <7 — FOEDHTHUETLEXLT IV, ZOHEL LTI v +
VIR ANVBOT N L ER I BHETHYLEDOG=FAETID LY, TDKRVHR
RiHE o 5, M EBOMEEAHTI, MELDR 4 F7 5 2&EHR LD,
BRIDOEBEDOBIZZ DT v I EOM - FOMMS L OB LIET I SCATTT v IFEX R
FAKTFARLMES>TLED, COLETHIEOLA LT TLE S L HENED
FTREC LB, ROHCRETEE T ThHhE, BROEEDOKBEVRHI~NT v I ERE
W, SRLAALHGEY £y FPERT, 7o IERHL TRARNDEREST
D, BEOHAXEL K BNOHRCATI- ) TAEENHBICTES, WIWLWLIhT
Buwiltotch, 254 F752%MBL THYZELcE»L, BEbERAO trvzy
MERBET L THEERROSE L EXBRELT, IFT7LEETL, AnX—-772A%D%
TLEIDTH D, HETAEL LIEABRBOL ZACLB VIO, 1HDORF
4 ¥75 2 LTI, 18 (A—EThuIBEETD LV) e ZofRiEv o7 %, EF
CEHIAERELE T, £5 L TLLERBETY 2~3ELETTIHREL ST B L EH B,
LLADEXBRE TS L 5 — rHLERD, BIOR5 4 ¥I 7 2% THREXD
I3, 254 ¥/ 5 2T 5208 D TIHO 7L 5 — FMEESBOBEANKEL DT
1) THSERIERBOBED X HITIRBE OBt TLES, LEBEET
V5 — bRERETHIELETORNDRA T A ¥ 7 ARESDTH BN, FHEAHID
U5 — v CLERZECATA VY7 A %M THUETIZALV, BLAEES L ¢
7= b XD LIEBEREIRH DI IR T2,

CHIIBRDO X SR X - THAKZIRTKESV 27 — PCED BB b OIET
A TEDFHETH-> T, RRTVZHEET VI -V THRACHEALTOWLEDH S
BMERTITATERWC LR BEETH 525, I<EXTHRBEMEK (AMKRLEL)
EDy, =478 = aHFIETIXETL 05 — FMEBITIIER I BN D 5,
HBEVIEROBEERD L S CEHATETETHZ LAREEHTEL L, BARERA
BT, BIIERCGEVWE TR 74 ¥/ 7 RCEZL T Bk LTk
e, MEANOBHEEYETEHE TLONEDTY), HRKERI¥RTEERL
Ionfenz e EEL L, BESL /05— PRIEBEIHDRIET, TOHETELE
BB ENTERLCE VI AEYPDOHLLLADWOH b Eh e, RBEmMFAL S
BREDL 2T, FOX5LHETERIRED, RIEHBCEVWETENLTILNTED
redHsHEBbhh s,
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FCHD, 2475 LW TFRELFOERBYERC/ICAREEEIEXARTTE 1,
FOBLHAAE BT, LEEFCbhicEECBEB LTI WTC, BRlicEb
FHICIRY — Y BEC RO IRV, ZOTEBRVCCEMCRLD LEx b Lic
A, BBV — v REDERET B LR h o, BENTHITOBMY LItz b %
$, 3L T L BT, F=FMHAThN Y B L HIREBL LCELX AR R LT
W5, BRI EERE DN 5 OELLEMEOELC L - TEXANRTARWL,
ANBRTLRCT LB, EFIEE- T3, [EE] oBRFEEAECKK L & v
52 LT, TO—EEROFBRELERLLY, TORBEXYBILOZLTHSA, ERL
TR X» TR LeEr AN, BRYBVLICOL D THD, Bl hicH LY
o THREXOLLT, ERVZERIVEBL bRV EOFERY, THTRETHAT
W52L ) THB, BlE—ETIEDLIXFEBEHETRVWETH A, RERED
BELT, BBLELAERLYHE®-TL 52 &5 5, (X LDOMELLFERHD 2
E—b—HTHHND, FROBHEMNEREFEA SR, Shisvbrribh b, A
NI L EEDHBATH S LITVZ, &5 LTEEELRCRLCERY, T4
FTHESNBHCTDE, BRIEMIL OS5,

REBREL LU, HEBCHT 28NS L THIFEBIICLOBME R LD
LEZDBDOEDR, —FHLTAT, BCIBEEB~NELLNHDH L5, Bt HELAH
D, BEENELSEEEYE - TV AD TRV ERLILS B & T, [BE] O&E
EEZTCORFOBEMIMNC L DL 5, £ LIBHLLMAN DB o L2 M- TG
HZ, BECHT2ERB MBS LGN L TIBELRTHETH 5,

AR OFRER Editorial Staff ($REM) CXMBHBYOBREDE,IC, FE, &
MoFELEYTHERD 2EROFENBE L\ LTOAEY RIUIEDHEEDHERM
FHEXND L5 THY WL DTH D, RECEEXETT 2EERERLTSTEEL
L, £BETORRIEDCTETRETH S, :
o TEE] OB, 7~ F - THEB~OBERE, 50 5B S s iE
THER L THlilcENBLEB Y LOVIBMATERUC T EFT L5 THLAH

BN ETABEND DD TIRINES 5,

EikL o 5L5k£%5mmotu&ﬁbéoﬁ%AmZb&OL%i?kJﬁ
Lick &, TOADRIAEBRLILY, FAECHELTHBIIRAE LT iiEng,
W EHBEDT TRICLICA, [EDOABCRHIEY L TR, 1o TEOXEA MR
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WELFTOEWLAREDD, blc LA L TRETH LI BXAALEDY LI2ED
EFERSICARLI, TV FIRIALSBD Lol o {HEOLLTHRLHB I TH 5,
EZAHLTY, Z@EERLLWHDR LW DTH D, HEIIIR, KELXBZ
LiAih, BEEBATARVWEISR LWL DTH D, (BER T248 g AT+ R7783)
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