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Kato, S. Geographic distribution of freshwater raphidophycean algae in Japan and the effect of pH on

their growth. Jpn. J. Phycol. 39: 179-183.

Six members of freshwater raphidophycean algae, Vacuolaria virescens Cienkowski var. virescens, V.
virescens var. minuta Skuja, V. viridis (Dang.) Senn, Gonyostomum semen (Ehr.) Diesing, G. latum Iwanoff and
Merotricha bacillata Mereschkowsky were collected from 17 localities in Japan. The growth of these algae
was examined at different pH levels in AF-6 medium to which was added the hydrogen ion buffer (PIPES).
All of these algae could not survive at pH 8.0 or higher. The results of this experiment suggest that pH is
an important factor in determining the geographic distribution of freshwater raphidophycean algae.
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(Heywood 1968), HA3\E T b b3 hicdtiE CEER
RUBERYIBEA V3 FA KTy BRI ED 6 HFF
(Hada 1959, FE#+1970), AM THRRKEB OB ¥ HLE
RBEAHAROERABA ML ED 4 #F (Figh
1978, Kato 1983) D107 FinbHE IR TV BT
g, EERAARMTRAKBOREY LI L1
Bz, BECIRE L7c3 T (Kato 1983) i&hnx., i
214 A PO E17 A B T A K EE D V. virescens var.
minuta S S B I EBORKES 7 4 VBEYEET
BT ENTER, 1, ThbHD 7 v — vEHRKLE
BIENTER, 774 FEOEBHIV-THLHE
H~F7Lr2IHETHY, COBBOEFTLHMTIT
PHAKEKBELTWHEEXDRBIEDND, &
Efbhi-5EI1EED 7 v — VEEEK T HREAVT
pH ¢ ZD4AF L DBGRERAIOTLOFKEY L
DITHFROEME L S THET 5,

HHEEHE

BEZ1977E N H1988F % TOMIcE L LTEARK
D), W, BRLTREEX, b, b hEMFFLX
HAVERS IOV F Rk BYACTT- 7. ¥
£ LERBIERCE > THED22 0, ELICEEE
THRZEL, 774 FEOBEYRAN,

ERIL, £y MRS THEEL, AF-6 553 (In
#£1982) 1z pH #E#H#| D PIPES (¥ <35 ¢ v-N,N-t
A [2-=z2 v ALK VEE]) # 1mMOBELS X
SNk foBEH (pH 6.7) THRASEE LILUTOS 7
4+ FEE& T2 1 V. virescens var. virescens D R-12 £k (3%
BRLHTBORFE KM, 19784 8 16 A KE),
V. virescens var. minuta ® R-1020 Bk CGKIBEE > (XD
ZFB, 19854 8 B22 HER4E), V. viridis D R-352 £k
(ERBAEKOEXRAEAOR, 19784 8 A31 A%k
#£), G.semen O R-424 ¥k CGRBEERFMHMNOHE,
1978469 § 7 A#%E), G. latum ® R-336 ¥k (HFH
YREDIBEREE KFHEA O, 19785 7 F23AK
#£) & R-1002 %k (REEFEXOFH/IIARAOM,
19854 8 A 2 A$REE) ¥ X U M. bacillata D R-339 ¥k
(BHEAM» rEfgso—/ Ri@#h, 19784 7 A29
BiRE), SESFTERE 20°C, 12058 - 1287
RO BARS A, MEEX V. virescens var. virescens, V.
viridis 38 X O° G. semen TiX 1500 1ux, % 72, V. virescens
var. minuta, G. latum ¥} X O' M. bacillata T 3000 lux D
EUHET TIT -1

FEATITEME D pH 72 3.5, 4.0, 4.5, 5.0, 5.5, 6.0,
6.5,7.0,7.5,8.0,8.5 1T/ % X 5 CREI L (AF-
6 B2z PIPES % fn% 7-¥54h) % 10 mi AR -REBRE
¥FhFh3IAREL, K hboRBRECHRE
725-50f8, /mlicic b X5 THRD S 7 4 VEEEM
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(1) BAREIBHA : Fig. 1 & Table1 R&h
fedetigal, b, BIRE JOHEMAOI7ARTT 7
4 FEED V. virescens var. virescens, V. virescens var. minuta,
V. viridis, G. semen, G. latum 35 X O° M. bacillata 0 5 % 1
FEEIB LRI,
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Fig. 1.
localities correspond with those in Table 1.

Map showing the localities where freshwater raphidophycean algae were collected. Numbers of the
1. A roadside small swamp, Nanae-cho, Oshima, Hokkaido. 2.

Ninosawa tameike pond, Goshogawara, Aomori. 3. Shishizuka-ooike pond, Tsuchiura, Ibaraki. 4. Otsutonuma
swamp, Tsukuba, Ibaraki. 5. Hebinuma swamp, Ryugasaki, Ibarakki. 6. Lake Nakanuma, Toride, Ibaraki.
7. Hozojinuma swamp. Hanyu, Saitama. 8. A small pond, the former Tokyo Kyoiku University campus,
Tokyo. 9. A pond, Horai Park, Tokyo. 10. A small pond, Arisugawa Park, Tokyo. 11. Kamiyabeike pond,
Yokohama, Kanagawa. 12. Meotoike pond, Kamakura, Kanagawa. 13. Komatsugaike pond, Miura,
Kanagawa. 14. Lake Kawaguchi, Yamanashi. 15. A small pond, Hachiman Shinto Shrine, Komi-cho, Nishio,
Aichi. 16. Kandaike pond, Gamagori, Aichi. 17. Bankakuike pond, Gamagori, Aichi.
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Table 1. Collection data at each locality.
Loﬁzl.ity Date Species pH
1 Aug. 29, 1983 V. virescens var. virescens 7.1
G. semen
M. bacillata
2 July 29, 1978 M. bacillata 6.9
Aug. 16, 1978 V. virescens var. virescens 7.1
May 29, 1984 V. virescens var. virescens 6.9
M. bacillata
Nov. 8, 1984 V. virescens var. virescens 6.8
M. bacillata
4 Aug. 22, 1985 V. virescens var. minuta 7.2
5 June 18, 1978 G. semen 7.2
6 Sept. 7, 1978 G. semen 6.7
7 July 29, 1981 V. virescens var. virescens 6.5
8 July 23, 1978 V. viridis 7.2
G. latum
9 Aug. 31, 1978 V. viridis 6.8
G. latum
10 Aug. 2, 1985 G. latum 7.3
11 Aug. 24, 1988 G. latum 7.3
12 May 24, 1981 G. latum 7.4
13 Apr. 18, 1979 G. latum 7.2
14 May 25, 1982 G. semen 7.4
15 Aug. 15, 1987 V. viridis 6.9
16 July 28, 1979 G. semen 6.9
17 July 28, 1979 G. semen 6.7
V, Vacuolavia; G, Gonyost ; M, Merotricha.

wHABLh, 3EELEOEGET 1 m PIEM
e otc, BRERM A REHRBI O 7 Ridghhur
5L M. bacillata 238 B, T OEGEIR 1m/ 21
MRLAT Edsle b biehote, 2 HFTE DEREL T
LEETHET28MA D, IHIRT 7 4 VEIIER
LTV E D LRERTOBEBEILL - 010
LERIND, KBBRLHHBICH 2 BERBRO
SRR K # D S V. virescens var. virescens 35 L 08 M.
bacillata D 2 B LR, TOEMGEIZ I m/FIZ V.
virescens var. virescens Ci350-200ff8, M. bacillata Ti%
15-30§008 & B & D > foo KBBE2 K EHEH B
Z.F 5 51 Skuja (1964) DRSS F DA
1 TN\ V. virescens var. minuta D3B3, £ D
BEBIX 1m P 1 FIRRLLT & e h Dieh o1,

KBRE S BB OB X OKBERFHEN O
FED 2 AL G. semen MR BN, & DITEFDOE
GEE 1 ml Bl L A ieh o te, FBIZEWT

BEREAJLL 1 HRFEETET, KE66-8m DBDOAR
»oBbhic, HERREHRDBACH 5 BERBEO
ERIFBD UL V. virescens var. virescens 38 bh, £
DEGEIL 1 ml Bl h -3k L A ish >, EHEE
IREDBEAKE KRFEENO HEBOMD BT V.
viridis & G. latum D 2 EH BB, TOEMGHIL 1 m!
R V. viridis H315604008, G. latum H 43000 & A Ts
D& otc, EREAHEDOERABADOMA Hitd
FEEOM L R V. viridis & G. latum DB SR, TDOE
B3 1 ml I V. virdis H124204108, G. latum H3670
MR L e b Bh o lc, EREEROFRIIAEAD
th, HEBEEERTAEEKCH 5 ERmi, Mg
SAETHBAOKF I L OHHENBR=HTHE THEnc
55 BERBHRO/NMAY D 4 HFTH X G. latum D3
Bohtch, FOEGHIV-THRD 1 m FiREMR
LM iehnote, IWALREEERERR DR 0¥ R < A
5L G. semen DB L RICH, T OEEEIT 1 ml
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2-3HfR & i o e, BERFERTE R O /A
HIBR DM ST V. viridis BB L h, FoEERIT
1 ml T 1840/ & 7L b B o 1o, BHIRTEERHEE
BT B % BB O HHE b & 2R T — G
b BERBLORAMD 2 7DD G. semen h33
bLhichl, FOEGEL 1 miPimrh Fhe-3/lals
T2l L Dish ot ok, RiFkM, HEE
Dithds L OCFRABEAOMD 3 AT OWTL, TT
125 7 4 FED Vacuolaria 2O HBRAY#WE LT3
2 (Kato 1983), flIZ Gonyostomum R° Merotricha ® HiB}
LEDTIIRBHLIDTHRE L THL,

(2) ABERSTpH DR : Fig. 21T pH 3575 pH 85
¥ COUBRM pH  J850 LB ssvt 5 Mk 2
BEE BREREMGT CIRNBERES) © 75
D374 FEROEFBHEIRIA TS (3XORR
BFEDO B 1ATHEFELTWIBE LEFRECAR
)

V. virescens var. virescens ® R-12 Bk T3 pH 4.0 125
7.5 ¥ CORMBMTEELTH D, pH3I.5 3 X 0U8.0LL
ETIRFER LTk, Fho, pH 4.0 &7.5TihEemEm:
LT LA CHBEOHMTIALRT, TbK,
pH 4.0 TIMREIFBL L, €55 VROBTED
NTHEL LT Tehso Tz, V. virescens var. minuta D R—
1020 Bk TlX pH 4.5 22 H7.5% TOMEATHEFE LTk b,
pH4.0 LA T X U8B0 ETRFEH L T, V.
viridis @ R-352 Bk TiL pH 4.57 57.0% TORE T4

Kato, S.

FLTED, pHAOU TR L O75UETIIIER LT
Wi,
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R A LT e,

FERICAWICTHRO T 7 4 VBT, EEE 2 BN
BIZIFEM, LT\ fe pH O th T SEE B F
DEHEITAD AT, BEk1 AR TLEBCE
LT, LaL, 2 BHRIERLEN, pHO
BV FF OB TG BB 7 > Tk Lic 72
sl —77, pH OFWHOBEMPTIIREDE TR
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Fig. 2.
the range of pH in which the algae existed.
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Relationship between pH and the growth of freshwater raphidophycean algae. The bars indicate
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