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Some Ecological Aspects of the Greater Fairy Moss,
Azolla japonica Fr. et Sav., a Native of Kawachi,
the Eastmost Region of the Osaka Plain*
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Synopsis

The greater fairy moss, Azolla japonica, a water fern, was found to distribute in the paddy fields
of the limited areas in Kawachi, the eastmost region of the Osaka plain.

In the summer season Azolla (A) grows and multiplicates vigorously on the flooded paddy field
with the other floating weeds such as Spirodela (S) and Lemna (L). Aninvestigation showed that
the number of paddy fields and areas of the water surface occupied by the weed species were
larger as follows; S>L>A. The growth rates of those weeds cultured in the nutrient solution
were, however, larger as follows; L>S> A, and the dominant order in the competition for
occupying the water surface in contact with each other was thought to be as follows; A>S>L.

The Azolla was well grown in the nitrogen free nutrient solution at relatively acidic PH range.
They doubled the fresh weight and the covering area on the water surface in 5 to 6 days in the
growing season.

Some possible utilization of the Azolla in our country may be for the environmental rather than
the agricultural practices. By “cultivation” of the Azolla in a flooded fallow paddy field, it may
contribute to reducing the water pollution or the eutrophication in the environmental water
system.
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Table 1. Distribution of the three kinds of the floating weeds. Spirodela®. Lemna*®. and
Azolla®** in the neighbouring 100 paddy fields on July 17th 1980 in Kyokoji. Yao

city.

a . Percentages of the paddy fields with four categories of the covering area by the weed

species

% of the weed

coverage on the Spirodela Lemna Azolla
field surface
0 24 39 80
0<~<25 16 20 T
25<~<50 28 19 8
50< 32 22 5

b . Percentages of the paddy fields with or without a single or mixed communities of the weed

species on the field surface.

Weed species S* L** At

S+L S+A L+A

S+A+L Weed-free

% of the
paddy fields 29 10 0

0 0 20 11

« . Spirodéla polyrhiza and S. punctata
« «: Lemna paucicostata

« . Azolla japonica
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Table 2. Growth of the there kinds of floating weeds. Spirodela 1S. polvrhiza:, Lemna (L.
paucicostata) and Azolla (A. japonica) on the MINERAP nutrient solution. About
19 cm?® of the total weed mat of each species was transplanted on 3000 ml of the
culture solution in wagner pot and cultured at outdoors from July 8th to Aug. 6th,

1980.

Kinds of Dilution Areas of the F. W. of Y/X D. W. of
the weed levels of total weed the weed the weed
the nutrient mat (X cm?) mat (Y mg) mg/cm? mat (mg)

Azolla 1* 76.5 1550 20.3 104.8

1/10 92.8 1750 18.9 127.2

Spirodcla 1 301.8 5000 16.6 286.9

1/10 304.4 4900 16.1 289.2

Lemna 1 1033.2 6100 5.9 516.1

1/10 12432 7900 6.4 621.6

+ : Standard MINERAP solution. a commercial compound ferilizer by SUMITOMO KAGAKU : A:

B—4:9 volumes per 7000 volumes of water.
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Fig. 1. Growth of Azolla(A) and Lemna(L) in single(A.L) or mixed(A~+L) colonies on the
MINERAP nutrient solution {a commercial compound fertilizer by SUMITOMO
KAGAKU) with four PH levels. The plants were floated on the culture solution in a
beaker and grown for 18 days from May 24th to June 11th, 1980 in a open green house.
The culture solutions were once renewed at the 9th day.
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Fig. 2. Growth of A:zolla colonies on the MINERAP nutrient solutions with different PH

levels.

The plants were grown for 6 days from Dec. 3rd 1o 9th. 1980 by the same
method as shown in the legend of Fig. 1.
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Fig. 3. Effects of the nitrogen sources in the
Long-Ashton nutrient solution on the
growth of Azolla colony. The plants were
transplanted in 100 ml of the culture solu-
tion in beakers and cultured in a open
green house for 6 days from Oct. 7th to
13th. 1980.
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Fig. 4. Effects of the additional nitrate(KNQO,)
component in the Long-Ashton nutrient
solution on the growth of Azolla colony.
The plants were grown for 7 days from
Oct. 23th to 30th by the same method as
shown in the legend of Fig. 3.
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Fig. 5. Effects of the quantity and renewal of the

culture solution on the growth of Azolla
colony. The plants were grown on 100 ml
or 50 ml of the Long-Ashton nutrient solu-
tion with or without renewal of the solu-
tion in every two days from June 17th to
26th. 1980 by the same method as shown in
the legend of Fig. 3.

Fig. 6.

Increase of the total Leafy body areas (%)

150

100 = |

1 g Yo M dist.
o water
Dilution levels

Growth (increase of the total leafy body
areas) of Azolla in the Long-Ashton
nutrient solution with different dilution
levels. The plants were grown on the
culture solution for 6 days from May 2lst
to 29th, 1980 by the same method shown as
the legend of Fig. 3.

Table 3 Growth of Azolla on the nitrogen-free Long-Ashton nutrient solution in a open green
house for 9 days from June 17th to 26th. 1930.

Volumes F. W. of the weed colony Growth Increase of Increase of
of the before after rate the F. W. the areas of
solution culture culture k* % weed mat
mg mg %

100 ml, 4 . = . an BB
renewed** 43+8.0 141+28 51.6 230.4+11.0 230.5+53.2
100 ml. not 4= . . - . = v
renewed 48+ 15 142+ 43 47.1 1984+ 7.7 215.44+63.0
50 ml. YT 29 4.0 - TG 5 2
renewed** D4+ 14 173+36 50.6 2279+298 221.4+344
20 ml. not 38411 100+ 21 42,0 190.9+101.7  200.0+333

renewed

g = Jog Wt t'”*’—“—“ <1000: F W of before (Wo) and after (Wt} the cultivation in t days.

« « The culture solution was renewed on every two days.
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Explanation of Plate 1.

A

B.

A dense mat of “green” Azolla in the flooded paddy field in Yao city on the 15th of July,
1980 after the rice transplantation.

Azolla colonies in the paddy field on the 19th of Sept., 1980 after heading of the rice
plants.

“Red"” Azolla colonies in a ill-drained paddy field on the 29th of March 1981. They have
survived over the winter season.

Some greenish leafy bedies of Azolla in the field on the 13th of April, 1981.

A bloom of the “red” Azolla on the flooded paddy field in Kawachi (Yao city) in the
winter season of 1962, about 21 years ago and before urbanization.

Somewhat magnified pictures of the “red” leafy bodies of Azolla shown in E.





