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ABSTRACT

The relationship of Paramecium bursaria with its symbiotic Chlorella was studied in the view-point

of photosynthesis and its product movement. The following results were obtained. In 1/10 dilution of

bacterized medium green Paramecium grew and survived better than colorless Paramecium.

P. bursaria was competitively related to its symbiotic algae as far as the change of total chlorophyil

contents was concerned. Therefore, in continuous darkness total chlorophyll contents of green Paramecia

decreased proportionally to the time course. Under the condition, on the other hand, that the bacterized

medium was not replenished over 10 days, total chlorophyll contents in P. bursaria increased by over 2

times as much as those in normal condition.

By means of Oxygen Diometer it was assured that green Paramecium was able to utilize the great part

of oxygen evolved photosynthetically by its symbiotic algae. Also when light was given many starch gra-

ins were found in symbiotic chlorella through electron micrography.
These data suggested that P. bursaria was photosynthetically given lots of benifit by its symbiotic chlo-

rella.
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Fig. 1. Growth of green and colorless Paramecia in

a fully bacterized medium in LD (10h light,

14h dark).
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Fig. 3. Effect of diluted bacterized concentration
on growth of green and colorless Paramecia
under diurnal illumination(10h light, 14h
darkness).

1300
1000

T

500

_/2M'&“
8 8%

NUMBERS
o
-3

20

10

L A i 1 L i 1 1 1 Ao

1 2 3 4 5 6 7 8 9 10
TIME(DAYS)

Growth of green and colorless Paramecia

in a fully bacterized medium in DD(con-

tinuous darkness).
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Fig. 5. Total chlorophyll contents (ng/32, 200 par-
amecia) decreasing proportionally to the
time course in DD.
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Fig. 6. (a) Diminution of size of Paramecium and numbers of symbiotic chlorella during the continuous
dark treatment(aboutxX500).
(b) Compact chlorella under the condition that the medium was not replenished over 10days.
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Fig. 7. Analysis of Hill reaction of isolated sym-

biotic Chlorella.
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Fig. 8. Analysis of O, availability of green Para-
macia by oxygen diometer. Green Parame-
cia were able to utilize relatively the great
part of oxygen which was evolved photosyn-
thetically by symbiotic algae.

Fig. 4. Comparison of green Paramecium with
colorless Pgramecium in size. (3<400)

Fig. 9. Electron micrography showing intracellular
algae in the region of the macronucleus(<15,
000). Photosynthetic products can be seen Fig. 10. Removal of chlorella by continuous dark
in the chlorella.(Nu: Nucleus. Chl: Chloro- treatment (X 5000). (Mn: Macronucleus, Ve:
plast, SG: Starch Grain, Mn: Macronucleus) Vesicle)
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