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ABSTRACT

Cosmarium candianum and C. obtusatum were sampled at 11 stations in Korea from October 1987
to June 1988. The samplings were cultured for study of the character variations in colonies. As
a result, C. candianum var. candianum f. minutum, C. candianum var. depressum and C. candianum
var. larits need not be separated from C. candianum, because 4 types in C. candianum complex
occurred simultaneously in the same colony. It was changed the species reported as C. circulare
Reinsch in Korea presently into C. candianum Delponte according to Compere's review.
Because 2 types of C. obtusatum complex occurred at the same colony, C. obtusatum var.

beanlandii need not be separated from C. ohtusatum.
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o3 7-(Chung and Lee, 1989)% = 7F glek. o] efzro] £ Lof gt S 2] o = A EA4HS| od
2} u]"ﬂ % gl A e 25T od 7 A4 of & o] F3E A Folpf
B oo Fofl = T 6L 11 ARG WA R C. andianum3t C. obtusatum-3 2] 7 5led
Ay H olgt . sdefd 0@ Galdk Tujell 42] def o] & alabale] 4wdd o] elebad nf W
o]¢] W& o] Filo Ry o2 ERTH HAEE slmzl sk
Az oy
Hood ol A= 19874 109 55 1988‘4 Yol HA a5 Z9 110 AL 435k 13

A 2 Al el (Fig. 1, Table 1).

Cosmarium candianum®] 15 29 st.1 77| 5 b+ o] 5o she] o] &2 432, st. 2 77| & of

142"
faor
38
YELLOW
SEA
L 136
- o U
L . 0 Jaar
o 1o0km ¢/ o 100km o
L 1 1 L L L i 1

Fig. 1. A map showing the sampling sites of this  Fig. 2. Gegraphical distribution of Cosmarnum can;
study in Korea. diainimn.

@ | C. aandiaman Delponte

(1 C. candianum (Chung and Lec, 1986)

O €. candranum var. lanus Croasdale (Chung
and Lee. 1980)

M : C. aradare Remnsch (Kang, 1966;Cho,
1978; Chung and Yang, 1981; Chung,
1582)

AL CL drenlare £ opnmor West and West
(Chung, 1970; Yang ¢t al., 1981)
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Table 1, Sampling dates and physicochemical factors in 11 stations

Phsico-
chemical ate Time _Air temp. Warer temp. pH
Stations factoors (T) (T)

I Aug.21,1987 12130 8 11.5 6367
2 Aug. 21,1987 14700 142 12 6.3
3 May. 23,1988 14200 24 24 6.6
4 Jun. 28,1988 12200 24 16 6.8
5 Jui, 6,1988 10200 24 27 5.3
G Jun. 5,1988 13130 31 31 6.8
7 Apr. 9,1988 13000 16 13 6.8-7.2
3 Nov.14,1987 15200 14 13.5 6.2-8.2
9 Nov.14,1987 13700 17 14 6.4-6.8
10 Nov.14,1987 16200 13 13 6.7
11 Nov.14,1987 13100 18 15 6.8

Table 2, The list of strains of Cosmarunn speaies cultured s study

Speaes Name of sp. ) . —Station no. —Pop.no. .
Closmaritim can—=1-1, can—1-1, can—1-3, can—-1-4,
candianum can—1-5, can-1-6, can-2-1, can—-2-2,
Depome can-2-3, can-9Y-1
C. obtusatinn obt—2-1, obt—2-2, obt—3-1, obt—4-1,
Schmidle ob5-1, obt-6-1, obt—6-2, obt=7-1,
ob—8-1, obt—8-2, obt—9-1, obt—9-2,
abt=10-1, obr—11-1
A e B B AERAE) s 3 AUE 224 Ao BT, s 4 B SAT AL A
A, se 5 A QAT WAake] W abA X)) st 6 ET wokw A, s 7 AE GA
T Ak ol AlF B, st 8 AW QYT AEE AE lEE, s 9 A ek Hag ol
Fel Ao, st 10 2 #2035 34t uhg, s 11 A ghaE WA A Fe] W s
Z15F7 C. obrusarum®] 15 195 5 25 395 1550 Fals £ 65579 4 50] 3145
deh(Table 2). Al o] A e F2 FA4go] A5slc 4z Fd g ofdos FH45L
77 Fo S RS eh ApE Al B 239 o el Add ol 4 EelE[o] Al of
£ 4 4]stsi e (Ichimura, 1973 ; Chung and Lee, 1989)

Cosmarium candianum®| 1% 28 % 1353 C. obusatum?] 15 18 % 5 6L HE 4 u) oka]
o &Y d%o] /!1-5]- 7l = Tcij}. Edd

Cosmarium candianum Delponte

C. candianum Delponte2t C. candianim var. latius Croasdale-2 73 1k ok o 2 8] X x| gle}
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Fig. 3. Morphologics of Cosmanum  candanum  1De Iponte
(A-C), C. candiaman var. capdianum f. munurim Compére (D-F), C  randianum var. depressum
Croasdale (G,}) and C. candianum var. latius () in previous study (West and West, 1905; Prescott
et al., 1981). (scale bars=10zm)

(Chung and Lee, 1986). =3 C. circulare Reinsch7l Al 9 ¥x], 94 45, =3 wda
(Kang, 1966), 7Z41% 314 (Cho, 1978), 7% & (Chung and Yang, 1981), =y o
(Chung, 1982) %2] A 258 Ru=|givh C. cireulare f. minor West ct West= o F, 9]
(Chung, 1970 ; Yang et al., 1981)ell 4 R 31x[gich,

+ ATdAds AT 3 ARz 107 3cbS 2] - woksle] 3Debgich(Fig. 2).
Compére(1976)5 C. candianum) )& ATl 4 “C. circulare Kiitzing(1849)-& Eugstrum=y
AEL 4L wwdl o7 o)v]  Eugstrrum circulare(Hass.) Ralis® A A=l FE
(homonym )3 2] = glck webA C. circulare Reinsch(1867)F 28 W5l A0 o] Zof u)
gt o} 52 C. candianum Dclponte(1877)E wl 2o eluebdlel’ 2 Aelslgdeh L o el e ol
Z

of] el o] A 7A C. circulare Reinsch® R 15 £8 C. candianum Delponte® A A 6141 0w
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Fig. 4. Morphological variatin of Cosmarium candianum Delponte cultured in this study. (scale bar=10 zm)

C. candianum f. minor West et West = C. candianumDelp. £, minutum Compere(1976) % & A s}
of AHelstdeh

C. candianum-= BkA| Z 7} A 2] o] glim vkl 02 7] Hzte] T2 7 Zolo] FHslA T2
CH(West et West, 1905 ; Prescott et al., 1981). C. candianum var. candianum £, minuum-= 7] 2
Zoll sl 277} Ao A E2ed g Tole] W& FHSIel C. andianum var. depressum-= Hk4l] 7
of Hulo] AARF Hrl Yo AR w2 27} Folzt R oF& gtel. . candianum var. latius
< 4 ze] o] Aojef 1L1~120% Jor 71 5Lz sa|ck(Fig. 3).

el A zkabEl 100 ek A Ee AlZ] Ao]s)l 37~46 um, o] (36)42~51 x
m, FYF7F U~21pmol] el L= Gel o] 27le 7| 2E 5 22 Ao Au
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Fig. 5. Geographical distributon of Cosmariim ot satum,

® . C. obtusarnm Schmidle (this stady)

O 1 obmsanm (Chung, 1970, 1777, 1979, 1981, 1982; Chung and Chot, 1979, Chung and Yuang,
1981; Chung and Lece. 1986; Chung er al., 1984, 19863, 1986b. 1986¢; Kang 1973; Yang of al., 1981)

AU G, obmsanun var, beanlandii West et West (Chunyg and Lee, 19860 Chung er al., 1984, 1986b)

candianum €, minutunezoll 2 M Aol Fals Aelrk Al ZH2] Folo 55 7)a 7 3l d) &
Harel AR AZE daol mRZA Afstg ol mek<] A ZQ] Zrled]l &8 . andianum F

minutum2 2L AEE HoR A4 gl
= C. candianum var. depressum®| SA <l bl L Ao efzk Fof k7|l A el A Al Fof
7 Aukell 4 A EFH s WA 444 AAEE|gle B R o] gL /P FoE T4 Ak b

4 7 iy,
C. candianum var. latiuse A L8] o] zojel] vlaf) 1.1~1. 29 9
ARFHH Y A o)k Fol 28 A A sk AT Aol Echarz

2 1.1~1.209¢l A& €] 3 Colonyel 4 44 E# sk vH Fig. 4
ol gzt ol 72T 28 1ET2 A mel st dofulofsl A deboll 4 alaAl Fadshod

el 7 skl A
A, o] 7ol

rﬁ. I——

of, B AP HE C. candianum € minunon, C. candianum var. depressum, C. candianum var.
latius 5= C. candianum S EH ] A Bshs olol 2lujrt glon g o) oM 1 FEL o) & 3=

e gkel.

Cosmarium obtusatum Schmidle
C. obtusatum Schmidle-& Chung(1970)ell 2)a) e} 7, oF4k, 44k, 214, Bk &9 42 &
B 22zl ol %, 94 (Ree, 1978 ; Chung and Yang, 1981), 57 44 (Chung, 1977 ; Yang
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Fig. 6. Morphologics of Cosmarnum obtusatum Schmidle
(A-E) and . obtusant var. beanlandii West ¢t West (F=H) in previous study
(West and West, 1908; Presocott ef al., 1981). (scale bars=10 gm)

etal., 1981), =& %4 (Chung and Choi, 1979), 2% (Chung, 1979), ¥ (Chung, 1981),
T3l (Chung, 1982), F34k4 (Chung et al, 1984), %4 4t7 57 (Ree, 1985 ; Chung er al.,
1986a), -25-% =4l (Kang, 1973), &9k(Chung and Lee, 1986), <3k, ¥-F4k 4| (Chung e
al., 1986b ; 1986c) & AT o2 ofg] 2ol 4 I A eb C. obtusatum var. beanlandii West
et West= Ta4F =7 ( Chung et al., 198/]) gtol(Chung and Lee, 1986), 26l (Chung et
al., 1986b) 52 FAlell 4 Bas[glek, L o Poll £ AT 100 o248 147 #ukd 4
st ek (Fig. 5).

C. obtusatum Schmidle(1898)0] C. undulatum var. obtusatum Schmidle2 £ 2 ot dF &
e ol Tabell o8] s} Lok (West and West, 1905 § Hirose ef al., 1977 ; Kim, 1967 ;
Prescott er al., 1981 ; Yamagishi and Akiyama, 1985). C. obtusanum var. beanlandire West ct
West(1908)ell 22 = o= ol 7 Prescotr e al. (1981) 5% ¥. 3}k 8F gl =H( Fig. 6). C. obtusatusm-=
WA Eo} A H 0% Bo] BB Y, Wao] 4olm HIFUA YT W, Aede) A4
glol =3 %, of Tzl whel chekdt Hel s v o 2dch QL obtusarum var. heanlandits Al E.2|
26174 65 m ol ol e A Ee] Aol of Fo| w7} L25~1.50Q) SRR Usted 4 £l 3
o] 7} 60 pmeoljel= 4| 58] Ao] f F2] wjs} 1.18~1.29¢9] 7|.ELo g S P45 7t
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Fig. 7. Morphological variation of Cosmarum obtusatum Schmidle cultured m this study. (scale bar=10 g m)
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Fig. 9. Cosmarium obtusatum Schmidle. The distri bu-
tion of Length(L)/ Width(W) within the

population (obt-6-1) studied.

Fig. 8. Cosmariunt obtusatum Schmidle, The distri bu-

ton of total cell lengch(l—M) and maximum
cell width(@---@) within a population (obt-6-

1) studied.
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Fig. 10. Cosmarium obtusarum Schmidle. Comparison

of total length (L) and length(L)/width(W)

within 13 populations studied.
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C. obtusatum=F % £
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© AL ek 2 Adeos A wlFel C. obtusatum var. beanlandiiZ ) A 5}=] sror

=5 B33 A3 C
A, C. obtusatum®
ZF 7] BEEelel] HE

oAbzl Zro| C. candianum3 C. obtusatums A vl oFsted Hejlo] =
candianum®| &t colonyWoll 4 1F 24 & 1§ "°] A Ao] ghA| Sa TS']‘},,k
g colonyWell 4 15 193 52 4HE o] T o] vhelut7] of o] 2
3 5L YA A% 4

o Qusher £ okl AL FAHA AL Fejdolo] A AL Dz
o] & gatgho 2 B5erd AR Ay elgfdo] vl & =oEolop F o=
FEEEY

AT 70 2o 11 AL ke ® 1987w 104 5e] 1988w 68 ell 2 H Cosmarium candianume] 1% 2
1553 C. obtusatum®] 1% 1“\1"_5"% Akt ol B& A2 4w eksled 3 colonyHell 4 s
Aagtoay Pl Ao R falg TR ERFH AAEE sua shgich
T2 Az, C. candianum, C. candianum var. candianum £, minutum, C. candianum var. deprressum, C.
candianum var. latius 52| A58 2 So| & colonyell 4 F+lell Vel o 844 245 1EEL C wndignum
Delponte 285 Al Eats 2A& <A eka] EU%vh C. obusarum® 15 19F B 4] % colonyvl ol 4 4 =33
A So] TAEe] WEldo 24 C. obrusatum S T8 C. obrusatum var., beanlandis 22 3= AL 207}
Aol = glch

HE
o]

.B. I'Ullu 0}. [
of

1]

b g B

Anonymous. 1987. A morphological taxonomic study of freshwater algae. Industrial Sites and Water
Resources Development Co. 277pp.

Brandham, P.E. and M.B.E. Godward: 1964. The production and inheritance form in Cosmarmum botrytis,
Phycologia, 4 : (2)75-83.

Brook, A.J. 1981. The biology of desmids. Balckwell Scientific Publication. 276pp.

Che, K.5. 1978. Limnological studies on the reservoirs for irrigation and an attempt for biological
assortment by algal flora. Res. Insti for Living Environ. Kang-weon Nacl. Univ. 1 :15-30.

Chung, J. 1970. A taxonomic siudy on the fresh-water algae from Youngnam area. Ph.D. Thesis,
Kyungpook Natl. Univ. 115pp. 21 pls.

Chung, J. 1977. Studies on the algal food specificity of fishes. J. Prof. Wor. Peace Acad. 5: 295-314.

Chung, J. 1979. A study on the fresh-water algac in Choryeong and 1ts ncighboring areas. Rep. Kor. Assoc.
Conser. Nat. 151 167-172,

Chung, J. 1981. Fresh-water algae on Chang-yung county area(around Bugok Hot Spring). Bull. Kor.
Assor. Conser. Nar. 3 ; 369-381.

Chung, J. 1982, Fresh-water algae on Bulkuk Temple area. Kor. J. Limnol. 15 : 19-29.



Seprember 1989 Chung & Lee: Taxonomic Study of Cosmarium( 1) 213

Chung, J. and K.H. Choi. 1979. A study of Desmidiaceac on the Chungwon county and Chungju city.
Comemor. Papers for Prof. Kim, J.O. and H.R. Kim. pp. 785-807.

Chung, J. and H.J. Yang. 1981. The limnobiological study on the planed Yeongcheon artificial dam lake.
Res. Rev. Kyungpook Natl. Univ. 31 1 249-267.

Chung, Y.H. and O.M. Lee. 1986. A taxonomic study of desmids on several lowland swamps in Haman.
Proc. Coll. Natur. Sci., SNU. 11 : (2)51-98,

Chung, Y.H. and O.M. Lee 1989. A taxonomic study of genus Cosmarium in Korea ([1)-Unialgalleulture of
Cosmarum angulosum and C. auriculatum complex-. Kor. J. Bot. 32(3): in press

Chung, Y.H., K.H. Noh and O.M. Lee. 1984, A study on the flora and standing crops of diatoms and
desmids ar watershed in Mt. Chuwang. Rep. KACN. 23 : 129-140.

Chung, Y.H.,O.M. Lee and K.H. Noh. 1986a. Flora and dynamiés of phytoplanktons in the downstream
of Yoéngsan river. Bull. KACN. 8 ; 15-23.

Chung, ¥Y.H.,O.M. Lee K.H. Noh. 1986b. A study on the flora and standing crrops of phytoplankron and
the environment of watershed in [mha rescrvoir. Kor. J. Environ. Biol. 4 : (2):1-14.

Chung, Y.H., K.H. Noh and O.M. Lee. 1986¢. A study on the flora and standmng crop of phytoplankton
at watcrshed in Mt. Paegun. Rep. KACN. 24 : 169-177.

Cocsel, P.F.M. 1984. Taxonomic implications of SEM revealed cell wall sculpturring in some small sized
desmid species (Chlorophyta, Conjugatophyceae). Aaa Bot. Neerl. 33(4) : 385-398.

Compére, P. 1976. Observations taxonomiques et nomenclaturales sur quelques Desmidiees(Chlorophy-
cophyta) de la region du lac Tehad(Afrique centrale). Bull. Jard. Bot. Nail. Belgigue. 46(3/4) : 455470,
17 figs.

Delponte, J.B. 1877. Specimen Desmidiacearum Subalpinarum. Mem. delle Reale Acad. delle Sci. di Torino
. 28 : 97-283. pls. 7-23;19-108. pls. 1-5.

Gerrath, J.F. 1979, Polymorphism in the desmid Cosmarium  taxichondrum Lundell. Br. Phycol. ].
14 : 211-217.

Hirose, M., M. Akiyama, T. loriya, K. Imahri, H. Kasaki, §. Kumano, H. Kobayasi, E. Takahashi, 1D
Tsumura, M. Hirano and T. Yomagishi. 1977. [lustrations of the Japanese freshwarer algae.
Uchidarokakuho Publishing Co. Ltd., Tokyo. 933 pp.

Iehimura. T. 1973. The life cycle and its control in some species of Clostrium with special reference to the
biological species problems. Ph.D. thesis, Univ. of Tokyo, Japan. 69 pp.

Kang, 5.W. 1966. The comparative limnological studies of Korean lakes and ponds to improve the
carrying capacity. Seonl Univ. J. (B) 17 1 118-190.

Kang, 5.W. 1973. A chech list of the planktons of the rice paddy field ar Jeoudong in Island
Woolcoung-do. Kor. J. Limnol. 6(3—4) : 47-51.

Kim, Y.C. 1967, The Desmidiaceae and Mesotaeniaceae in North Carolina. Ph.D. cheesis, North Carolina
Stare Univ. 126 pp.

Kirk, W.C. and E.R. Cox. 1975. Observations on polymorphism in the green alga Cosmarium botryns
Menegh. (Desmidiaceac). Phykos, 14 : 35-40. 4 figs.

Korn, R.'W. 1970. Induction and inheritance of morphological mutations in Cosmarium turpinii Breb.
Genetics, 05 ; 4149,

Kitzing, F.T. 1849, Species Algarum. 64922 pp. Leipzig.



214 Korean J. Botany Vol.32 No.3

Prescott, G.W., H.T. Croasdale, W.C. Vinyard and C.E.M. Bicudo. 1981. A synopsis of North American
desmids. Part . Desmidiaceae;Placodermae. section 3. Univ. of Nebraska press. 720 pp.

Ree, K.S. 1978. A study on the fresh-water algae in Eunhac temple and its ncighboring areas. Kor. J.
Limnol. 11(3-4) : 49-65.

Ree, K.S. 1985. A study on the fresh-water algae in the Young-san river. J. Natural Sci. 1:101-120.

Reinsch, P. 1867. De speciebus generibusque nonnullis novis ex algarum et fungorum classe. Acta Soc.
Senckenberg, 6 1 111-144. pls. 20-25,

Schmidle, W. 1898. Ueber einige von knut Bohlin in Pite Lappmark und Vesterboren gesammelte
Susswasseralgen. Bih, Kongl. Svenska Vet. Akad. Handl. 24, II(8): 2-71, 3pls.

Starr, R.C. 1958. The production and inheritance of the triradiate form in Cosmarium twrpinii. Am. J. Bot.
45 1 243-248.

Tews, L.L. 1969. Dimorphism in Cosmaritm botryts var. depressum. J. Phycol. 5 : 270-271.

West, W. and .5, West, 1905. A monograph of the British Desmidiaceae. Vol. . Ray Soc., London, X+
206 pp. 64 pls.

West, W. and G.S. West. 1908. A monograph of the British Desmidiaceae. Vol. . XV+274 pp. 30 pls.

Yarnagishi, T. and M. Akiyama. 1985. Photographs of the freshwater algae. Uchida Rokaku ho. Tokyo,
Japan. 100 pp.

Yang, H.J., J. Chung and $.D. Song. 1981. Limnological studies of Nakdong river in Korea. Verh.
Internar. Verein. Limnol. 21 : 894-907.

Yeum, C.M. 1986. Morphological variations of specics of Cosmarium in culture. M.S. thesis, Sookmyung

Women’s Univ. 40 pp.

(1989. 7. 3 %)



