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Effect of Fibrocapsa japonica on the Growth of
Nori, Porphyra vezoensis in Culture

Katsutoshi Kuno and Yoshio KawaMURra

The first bloom forming of Fibrocapsa japonica occurred in the Saga area of Ariake Sea in the
autumn of 2000. Then, the abnormal buds and low growth of Nori thalli (Porphyra) exposed to F.
Japonica were revealed in the culture ground. In this study, the effects of F. japonica on the growth
of Nori thalli (Porphyra yezoensis) were examined in vitro. The results were as follows : 1) The
appearance rate of abnormal buds of Nori thalli became higher as increasing cell density of F.
Japonica in the culture solution. 2) The appearance rate of abnormal buds in the culture solution from
which F. japonica were removed by filtration was higher than that in the control culture solution, and
that in the culture solution which F. japonica were homogenized in was still higher. 3) Nori thalli in
all the experimental cultures were thinner than those in the control culture . Further, the low growth
of Nori thalli was observed in the combined cultures. 4) Abnormal buds of Nori thalli increased
instead of recovery from abnormal buds and thin thalli in the re-culture for ten days. Therefore, the
effects of F. japonica on the growth of Nori thalli might continue until the first harvest. 5) The
symptoms observed in this study were the same as those in the bloom forming of F. japonica that

occurred in 2000. These results suggested that F. japomica might cause the appearance of abnormal
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buds and low growth of Nori thalli.
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Fig. 1. Daily changes of appearance rate of abnormal
buds in Experiment 1.The cell density of F.
japonica at the start of combined culture of
Nori thalli and F. japonica was as follows :
control (O) ; A-1 (@), 180cells/ml ; A-1I (A),
1, 220cells/mé ; A-1II (B), 6, 460cells/mf ; A-1V
(<), 12, 960cells/md.
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Fig. 2. Daily changes of cell density of F. japonica in
Experiment 1. O, control ; @, A-1 ; A, A-1I
; B, A-TI ; &, A-IV. Abbreviations are the
same as in Fig. 1.
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Fig. 3. Micrographs of abnormal buds of Nori thalli after the culture for eight days in Experiment 1. a, constriction
of bud by abnormality cell division ; b, tumour of bud by cell hypertrophy ; ¢, dead cell ; d, normal bud. Scale

bars indicate 50um.
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Fig. 4. Length, width of Nori thalli after the culture for eight days in Experiment 1 and 2. Each value represents the
mean = SD. a, width ; b, length ; *, significantly different at p <0.05 (¢~fest) from control. Abbreviations are

the same as in Fig. 1 and 6
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Relationship between the length and the
length : width ratio of Nori thalli after the
culture for eight days in Experiment 1 and 2. @,
control ; O, A-1, A-1I, A-Ill and A-IV; A, B
-1, B-1I, B-Ill and B-1V; (J, C- I, C-1I, C-1II
and C-IV ; @, D-1, D-II, D-TII and D-IV.

Abbreviations are the same as in Fig. 1 and 5.
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Daily changes of appearance rate of abnormal buds in Experiment 2.The culture medium for single culture of
Nori thalli was as follows : B-1, the filtrate of F. japonmica culture solution at 180 cells/ml ; C- 1, the
homogenate of F. japonica culture solution at 180 cells/mé ; D- 1, the filtrate of C- 1 ; B-1I, the filtrate of F.
japonica culture solution at 1, 220 cells/mé ; C-1I, the homogenate of F. japonica culture solution at 1, 220 cells/
mé ; D-11, the filtlate of C-1I ; B-Iil, the filtrate of F. japonica culture solution at 6, 460 cells/m& ; C-III, the
homogenate of F. japonica culture solution at 6, 460 cells/m@ ; D-III, the filtrate of C-III ; B-IV, the filtrate of

F. japonica culture solution at 12, 960 cells/m¢ ; C-1V,

the homogenate of F. japonica culture solution at 12, 960

cells/mf ; D-1V, the filtrate of C-IV. I, control, B-1,C-1,D-1 ; I, control, B-1I, C-II, D-1I ; IIl, control, B
-11I, C-1II, D-III ; IV, control, B-1V, C-1V, D-1V ; O, control ; @ ; experiment group B ; A, group C ; B, group D.
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Fig.7. Appearance rate of abnormal buds, length and
width of Nori thalli after the culture for ten
days in Experiment 3.Nori thalli at Experiment
1 and 2 (control, A- I, A-1I, A-III, A-IV, D-1,
D-1I, D-1II and D-1V) were re-culture for recov-
ery. Length, width value represents the mean
=+ SD. a, appearance rate of abnormal buds ; b,
width ; ¢, length ;*, significantly different at
p <0. 05 (¢-fest) from control. Abbreviations
are the same as in Fig. 1 and 6.

Fig.8. Micrographs of twist and shrinkage of Nori
thalli after the culture for ten days in Experi-

ment 3. Scale bar indicates 50um.
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Fig. 9. Relationship between the length and the length
. width ratio of Nori thalli after the cluture for
ten days in Experiment 3. @, control ; O, exper-
iment group A ; A, group D. Abbreviations are
the same as in Fig. 7.
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