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by Investigating Cultured Strains over a Long Period
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Abstract

The purpose of this study was to define the changes in the size and form of cells of noxious red
tide algae Chattonella antiqua (Hada) Ono and Chattonella marina (Subrahmanyan) Hara et
Chihara, whose cell size and cell form were used as main standards for identification of both species,
by investigating cultured strains over a long period.

Eight strains of C.antiqua and C.marina examined in this study were collected and isolated from
several areas of western Japan, mainly in Kagawa prefecture from 1970 to 1982. The size (cell
length, cell width) of 50 cells of each strain were measured 9 days after inoculation in 2006, using
the same method by which Yoshimatsu & Ono(1984) measured identical strains in 1982. And the
ratio of cell length to cell width was estimated for all cells as an index of the form. The differences in
the population means of cell length, cell width and the ratio of cell length to cell width were tested
between the same strains measured in 1982 and 2006, and between both species measured in 2006
by the Student’s t-test.

As the result, compared with the values measured 24 years ago, cell length and cell width of
C.antiqua became 20% shorter and 11% wider respectively, resulting in a 28% fall in the ratio of cell
length to cell width. So it was considered that C.antigua became miniature and roundish, in addition
length of its tail point was dulled during the long term culture, especially the dispersion of its cell
length tended to vary widely. On the other hand, cell width and the ratio of cell length to cell width
of C.marina became 10% wider and 10% lower respectively, so it was considered that C.marina
became more roundish and length of its tail point was more dulled during the long term culture.
Comparing C.antiqua with C.marina as species, the overlapped range of cell length of each species
became widly, but cell length and cell width of C.antigua were longer and wider than those of
C.marina significantly (P <0.01), and moreover the ratio of cell length to cell width of C.antiqua
was higher than that of C.marina significantly (P<0.01).

As mentioned above, it revealed that though the size and form of C.antiqua and C.marina varied
to a certain extent during the long term culture, both species were distinguishable statistically, so
there was no problem to distinguish both species as a unit of species by their shapes.
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Table 1 Strains of Chattonella used in the present study

¥k, C.marina 88k (Table 1) & H 7=, EREHEIT,
C.antiqua731970 ~ 19824, C.marina731975 ~ 1982
BT, WTNOKS 2 EEF20F L B L7 D Th
%o BREGFTEIENRIB R Z FL & L7 B AR H
Th s,
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C.antiqua® X O\C.marina% 554 L, #M#%9 ~11H
H O &R0 2 6 FHUMEE (2006%) T#IZ, R

Species Strain name  Source (Pref.)

Year of isolation Organs where original strains isolated

Chattonella antiqua  KA-72 Harima Nada (Kagawa)
KA-77 Harima Nada (Kagawa)
KA-78 Harima Nada (Kagawa)
KA-82 Harima Nada (Kagawa)
HI-70 Hiroshima Bay (Hiroshima)
HI-71 Hiroshima Bay (Hiroshima)
TO-80 Uranouchi Inlet (Kochi)
MI-80 Mikawa Bay (Aichi)

1972 Kagawa Univ.

1977 Akashiwo Res. Inst. Kagawa Pref.

1978 Akashiwo Res. Inst. Kagawa Pref.

1982 Akashiwo Res. Inst. Kagawa Pref.

1970 Hiroshima Fish. Stn.

1971 Hiroshima Fish. Stn.

1980 Akashiwo Res. Inst. Kagawa Pref.

1980 Yokohama Higashi Senior High School

Chattonella marina  KA-81 Harima Nada (Kagawa)
HIU-82 Hiuchi Nada (Kagawa)
MA-75 Maizuru Bay (Kyoto)
KG-77 Kinkou Bay (Kagoshima)
KG-78 Kinkou Bay (Kagoshima)
KG-82 Kinkou Bay (Kagoshima)
HI-78 Hiroshima Bay (Hiroshima)
0S-82-2 Osaka Bay (Osaka)

1981 Akashiwo Res. Inst. Kagawa Pref.
1982 Akashiwo Res. Inst. Kagawa Pref.
1975 Hiroshima Fish. Stn.

1977 Kagoshima Univ.

1978 Kagoshima Fish. Stn.

1982 Kagoshima Fish. Stn.

1978 Hiroshima Fish. Stn.

1982 Osaka Fish. Stn.




I/ A—F—FHWTHE LR L, &3
FEHBIZOWT, M - BEORTEEOEE AT 22—
FUNDtBREIC LV BE L,

5 x
MRk, ME MREK - @RELOLER

AWFIEE L OVER - /N (1984)YDFER N HE D
Niz, &8 - I L oME, MidliE, Migs - Mg

15

g b OS2 d K OME R 2 A Table 202773 & [A]Rf
Iz, MFZEOMICE T 58Kk - I L O EHOED
BERE R BT,

A B Cantiqua SEEH, LRI E N R b K<,
SE ST BNE 23 B b Jis 2y o T2 DITKA-T28K T, SEHIH
R - Mg b RS b @<, RETREES? L < f
BLTWe, #IFESMEN R bEL, FEMaE
RS o T2 DIFKA-TTHRE T, MR E - Mg
b R 2EBICKL, BEOMEIRIZEALEDMHE

Table 2 The comparison of size and form of Chattonella antiqua and Chattonella marina

by the long term culture

Part Species Strain Present study Y oshimatsu & Ono (1984) Significant
name Average S.D. Average S.D. difference
Cell length C.antiqua KA-72 106.5 14.09 94.9 11.78 ok
(um) KA-77 41.6 5.78 77.4 12.01 ok
KA-78 50.3 8.82 72.9 10.03 Hok
KA-82 59.2 6.84 82.8 12.13 ok
HI-70 70.8 8.36 91.1 10.85 ok
HI-71 89.1 18.14 95.2 11.72 *
TO-80 67.2 9.80 82.9 10.49 ok
MISO_ _ _ _ _ 741 _ 931 _ _ TS _ _ _ _ 1251 _ | _ e _
Average 69.8 22.27 86.8 14.22 $ok
C.marina KA-81 67.7 10.04 57.7 8.02 ok
HIU-82 63.8 8.83 50.7 7.44 ok
MA-75 433 5.04 53.2 7.56 ok
KG-77 43.0 5.37 45.5 4.99 *
KG-78 375 3.56 54.1 10.20 Hok
KG-82 54.0 7.16 42.4 6.42 ok
HI-78 41.4 5.36 46.2 5.92 Hok
0S$22 _ _ _ 399 _ _6Is _ _ _ 446_ _ _ _ _ 1068 _ _ | _wr_ _
Average 48.8 12.72 49.3 9.30 N.S.
Cell width C.antiqua KA-72 36.5 2.99 344 3.02 ok
(Qm) KA-77 29.4 3.71 29.8 2.71 N.S.
KA-78 36.0 3.82 31.2 3.00 ok
KA-82 29.7 2.64 27.0 1.84 ok
HI-70 36.2 5.26 29.3 2.78 ok
HIE-71 33.8 3.29 31.9 2.36 Hok
TO-80 349 2.87 31.0 2.98 ok
MISO_ _ _ _ _ 32 _ 303 __ 308 _ _ __ 354 _ L _w_ _
Average 33.8 4.40 30.6 3.44 ok
C.marina KA-81 31.1 3.89 31.4 2.68 N.S.
HIU-82 29.7 3.37 254 2.77 $ok
MA-75 25.5 2.46 29.9 3.03 ok
KG-77 31.3 2.90 26.3 2.10 ok
KG-78 31.7 2.29 26.2 3.62 ok
KG-82 26.9 1.87 21.9 2.12 Hok
HI-78 30.1 2.48 30.3 3.08 N.S.
0S$22 _ _ _ 290_ _ 267 _ _ _ 225 _ _ __ 323 | _ e _
Average 29.4 3.47 26.7 4.36 ok
Ratio ofcell . antiqua KA-72 2.93 0.42 2.77 0.32 *
length to KA-77 1.42 0.15 2.59 0.29 Hok
cell width KA-78 1.41 0.26 2.35 0.34 Hok
KA-82 2.00 0.23 3.06 0.34 ok
HI-70 1.98 0.25 3.12 0.33 ok
HIE-71 2.64 0.48 2.99 0.34 ok
TO-80 1.93 0.29 2.69 0.31 ok
MISO_ _ _ _ 218 028 319 _ _ _ _ 040 _ _ _ _ _ _
Average 2.06 0.59 2.85 0.43 ok
C.marina KA-81 2.21 0.43 1.84 0.21 ok
HIU-82 2.17 0.35 2.00 0.24 $ok
MA-75 1.71 0.21 1.79 0.29 N.S.
KG-77 1.37 0.13 1.73 0.17 ok
KG-78 1.18 0.09 2.06 0.25 ok
KG-82 2.01 0.25 1.93 0.19 N.S.
HI-78 1.38 0.16 1.54 0.23 ok
oS$22 _ ___139___026 1% _ __ _ 024 _ _ _ _w_ _
Average 1.68 0.46 1.86 0.28 $ok

50 cells of each strain were measured. Significant difference indicates the difference in the
population means of present study and Yoshimatsu & Ono(1984).

P <0.01, *:P <0.05, N.S. : not significant
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Fig.1 The comparison of size and form of Chattonella antiquaand Chattonella marina in the present study.
400 cells of both species were measured, respectively. Bars represent standard deviation. **:P<0.01
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Fig.2 The relationship between cell length and cell width of
Chattonella antiqua and Chattonella marina in the present study
(upper) and Yoshimatsu & Ono(1984)(lower). 400 cells of both
species were measured, respectively.
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Fig.3 The relationship between cell length and ratio of cell length
to cell width of Chattonella antiqua and Chattonella marina in
the present study (upper) and Yoshimatsu & Ono (1984) (lower).
400 cells of both species were measured, respectively.
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