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Yasuro KADONO* . Aquatic Plant Communities of Irrigation
Reservoirs in East Harima Area, Hydgo Pref., Southwestern
Japan : Typology Based on the Dominant Species
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Introduction

The studies of aquatic vegetation in inland
waters are far behind those of terrestrial vegeta-
tion in Japan. Among other things, the studies of
macrophytic vegetation of irrigation reservoirs
are limited in number even though a large number
of such habitats occur in Japan. KAMURO (1960,
1967, 1968) worked out the phytoscciology of
irrigation reservoirs located in southwestern and
central Japan, but his works put emphasis on
marginal (terrestrial) and littoral (amphibious)
vegetation and dealt only briefly with floating-
leaved and submerged vegetation. HAMASHIMA
(1979) reported some community types cbserved
in the irrigation reservoirs in Tokai and Kinki
Districts. Recently SHIMODA (1985) made a
phytosociological study of the macrophytic vege-
tation in irrigation reservoirs in Saijo Basin,
Hiroshima Prefecture. However, information is
very scanty or absent for other regions.

As to the description and classification of
macrophyte vegetation, some methodological
problems have been discussed. The strict applica-

tion of the conventional method of the Ziirich-
Montpellier school has been subject to some

criticisms (e. g Den HARTOG & SEGAL, 1964 ;
MAKIRINTA, 1978). In some cases numerical
analyses have been tried, but they do not seem to
surpass the conventional method so far as classifi-
cation is concerned {(KURIMO & KURIMO 1981 :
for further discussion about the application of
numerical analyses, see also WIEGLER,1980, 1983).

Dominant species have been used in the classifi-
cation of lake types in Finland (MARISTO, 1941 ;
RINTANEN, 1982), The plant communities of
irrigation reservoirs in Japan are usally dominat-
ed by one or a few species. This situation makes
possible the typology of macrophytic communi-
ties based on the dominant or co-dominant
species. Here I will apply such an approach and

give an outline of community types observed in
the irrigation reservoirs of East Harima Area,
Hydgo Pref,, southwestern Japan. The communi-
ty types presented here do not imply any assign-
ment to a fixed rank of orthodox phytosociology.
They are open to more comprehensive future
studies using any approach whatsoever.

Study Area and Methods

Field survey was conducted in more than 600
irrigation reservoirs located in East Harima Area
during vegetative periods (July to October) of
1980 to 1984. Some floristic data and the
distribution of frequent species were already
reported (KADONGQ, 1984). The present paper is
concerned with 449 reservoirs which contained
vegetation of true aquatics.

In each reservoir visited, occurring species were
recorded with a measure of dominance. The
degree of dominance of each species was deter-
mined according to the following six-step scale
similar to HAMASHIMA (1979, p. 41): 5, very
abundant (coverage 75-1009%); 4, abundant
{coverage 50-75%); 3, frequent (coverage 25-50%
or many patches of the plants); 2, occasional
(several patches of plants) ; 1, rare (a few patches
of plants}; +, very rare (one to a few solitary
plants).

The whole reserveir was treated as one com-
munity unit and the horizontal and wvertical
patterns of distribution of each species, if any,
were regarded as an internal structure of the
community within an individual reservoir. In this
respect the present study is incompatible with the
phytosociological approach of the Ziirich-
Montpellier school which is based on quadrats
covering homogeneous vegetation of relatively
small size,

The species ranked as 5, 4 or 3 of dominance
scale were regarded as “dominant” in the follow-
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ing procedures. But when there were two species
with a scale of 5 or 4 in a commiumnity, the species
with a scale of 3 were left out of consideration.

First of all, dominant species (in cases with one
“dominant” species) or combinations -of co~domi-

nant species (in cases with more than one “domi-
nant” species) were picked out as regards all the
communities with dominant species. And when
the community with a given dominant species or
combination of co-dominant species was observ-
ed repeatedly three times or more, it was thought
to represent one community type. When the
community with some dominant species or combi-
nation of co-dominant species was observed once
or twice, it was treated as “others” in principle.
But in a few cases such one was included into the
other most similar type tentatively for con-

Table 1

Community types found in irrigation reservoirs of East Harima.
The mean number of species in each reservoir is shown together with

venience, For example, the community composed'
of Trapa of rank 4 and Hydrilla verticilata of rank
3 was included into Trepa type (4d) without
inventing "“Trapa- Hydrilla type”. ‘

In case that the vegetation was sparse and
found were no dominant species it was assigned to
some community type by the similarity of floristic
composition and the relative abundance of res-
pective species. But I did not try to assign all the
communities to a definite type when it seemegl
difficult to do so.

The name of the community type was derived
from the dominant or co-dominant species, and
only generic name was attached unless
ambiguous. It does not refer to characteristic or
differential species in a phytosociological sense.

In the present study only the true aquatics are
concerned. The helophyte and
amphiphyte communities surround-
ing the reservirs are not dealt

standard deviation {in parentheses). with here.
Results
. Number of Mean Number F the i i N
Community Type Restrvain of Socoios ‘rom e ‘mvestlgated res?r
voirs 74 species of true aquatics
L. Nelumbo type 13 2.8(1.7) were recorded in total (KADONO,
2. Nelumba-Tmp‘a ltype 20 3.3(1.2) 1984, 1985). Based on the domi-
3. Nelumbo-Salvinia type 3 4.00L.0) nant species or combinations of
4. Trapa type -dominant . 921
a. Pure subtype 100 1.0 co f)m1nan species (‘:om-
b. Trapa-Lemnid subtype 22 2.3(0.5) munity types were recogmze.d.
¢ . Trape-Nymphaeid subtype 15 2.9(1.0} The types are enumerated in
d . Trapa-Elodeid subtype 61 4.0(2.1) Table 1. Species composition of
5. Euryale-Trapa Type 15 4.2(1.9) each community type is shown
6. Trapa-Nymphoides type 32 4.6(2.6) in Table 2, The description of
7. Nymphot.des type ) 21 4.6(3.0) each community type follows.
8. Nymp h?za‘es-B vasenic type 8 7.4(2.8) 1. Nelumbo Type: dominated
9. Brasenia type 37 4.1(2.1) by Nelumb fera s oft
10. Brasenia- Nvmphaea type 6 2.3(0.8) v € um 0 huc ef‘a, ° 'en
11. Nymphaea type 12 2.2(1.3) accompanied by lemmnid species
12. Nymphaea-Polamogeton fryeri type 3 2.000.0) such as Spirodela polyrrhiza,
13. Nuphar subintegerrimum type 8 3.5(1.5) Lemna paeucicostate (=1L,
14. Polamogeton distincius type 12 3.5(1.8) aoukibusa BEPPU et MURATA)
15. Polamogelon oclandrus type 6 4.2(2.4) and L. valdiviana, and some-
16. Eloden type 10 2.4(2.1) times with a small portion of
17. Myriophyllum ussuriense type 8 2.0(1.3) T
. rapa.
18. Hydrilla type 4 3.0(2.5) 9 Nelumbo - T Tyoe -
19. Lemnid type 3 1.7(0.6) - fielumuo - frapa dype: co-
20. Salviniz type 3 2.3(1.2) dominated by N. nucifera and
21. Eichhornia type 3 1.3(0.6) . Trapa spp"., often accompanied
22. Others 24 — by lemnid species.

3. Nelumbo-Salvinia Type: co-
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Table2 Species composition of each community type. NMumber of cccurrence is shown®. Dominant
Community Type 1 2 3 4a 1b Ac 4d 5 6 7 8 9 10 11
Number of Reservoirs 13 20 3 100 22 15 61 15 32 21 8 37 § 12
Nelwmbo nucifera 13+ 20* 3+ . . . 1 3 2 4 . . . .
Trapa spp®. 3 20" 100 22* 15* 61* 14* 32+ 10 4 3 . 1
Salvinia nalans . . 3+ . 1 1 . . . .
Eurvale ferox . . . 1 15* . 1 . .
Nymphoides indica . 3 4 10 5 kA & 8* 3 .
Brasenia schreberi . 1 2 2 7 8 kY 6* .
Nymphaea felragona 3 1 1 15 6* 12+
Polamogelon fryeri . 1 . . . 3 1 1
Nuphar subintegerrimum 2 2 1 1 1 5 .
Polamogeton distinclus 1 8 5 2 5 8 2
Polamogelon oclandris 1 2 2 18 8 5 4 11 1
Elodea nuttallii 16 1 4 1 2 .
Myriophyllum ussuriense . . . 7 . 4 5 4 7 2
Hydrilla verticiliata 2 3 1 . 29 2 15 11 7 9 1
Spirodela polyrrhiza 4 7 2 12 5 8 5 3
Lemna spp?, 3 4 1 14 6 9 3 4
FEichhornia crassipes 1 1 2 1
Hydrocharis dubia 1 2 2 3 3 1 . .
Ceratophyvlinm demersum 16 6 6 2 . 1
Vallisneria astatica 4 6 5 2 2
Nuajas marina . . 4 1 1
Najas ognraensis 2 1 7 3 3 3 1 3
Najas minor . 1 & 4 1 .
Najas graminea . 3 . 1 1 1 3 1
Myriophyllim sp?. 2 2 1 2 . . 2
Polamogeton maackianus 1 2 4 1 .
Utricularia australis 14 . 3 2 3 13 1 3
Utricularia aurea 5 1 2 2 2 9
Limnophila sessiliflora 2 1 1 4
Caldesia veniformis 2 1 3 .
Isoeles japonica 1 1 2

1) Rare species are not shown.

2) Trapa spp. and Lemna spp. are treated collectively.

3) M. verticillaium or M. oguraense. They were recorded as M. veriicillation in the field survey, but later some of them

dominated by N. nucifera and Salvinia natans.
Vigorous spread of the latter species was re-
markable later in growing season.

4, Trapa Type: dominated by Trapa. It was
divided into four subtypes according to the
growth form of associated plants, if any.

4-a. Pure Subtype: Only Trapa was found.

4-b. Trapa - Lemnid Subtype : characterized by
the co-occurrence of lemnid species. Among
lemnid species common were S. polwrhiza and L.
paucicostala.

4-c. Trape- Nymphaeid Subtype: characterized
by the co-occurrence of a small portion of
nymphaeid species such as Nymphoides indica,
and Brasenia schreberi,

4-d. Trapa-Elodeid Subtype: characterized by
the co-occurrence of submerged plants such as
Hydville wverticillata, Elodea nuftallii, Cerato-
pivllum demersum and Najas oguraensis ; some-
times accompanied by a small portion of lemnid
and nymphaeid species.

5. Euryale-Trapa Type: co-dominated by
Euryale ferox and Trapa, sometimes with a certain
portion of Hvdrocharis dubia, lemnid species, C.
demersum, N. oguraensis, etc. Relative domi-
nance of Euryale and Trapa changed drastically
from vear to year in a few reservoirs.

6. Trapa-Nymphoides Type: co-dominated by
Trapa and N. indica in varying relative abun-
dance of the two species ; sometimes accompani-

1) Trapa species are treated collectively here because of the frequent occurrence of some intermediate forms

which have not been elucidated taxonomically.
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ESpecies are indicated by asterisk,

by B. schreberi and N, letragona,

sometimes with a certain portion

12 13 14 15 1% 17 18 19 ® 2 22
3 8 12 6 10 8 4 3 3 3 24 of Potamogeton fryeri and U. australis.
1 ] ) . i . ' . This type ot vegetation has been
21 3 . 1 1 . 5 reported as Brasenio schreberi-
r 8 Nymphaeetum tetragonae OKUDA
) 1 1 . and is characteristically found in
. 3 1 . . . 1 oligo- or dystrophic waters.
8 1 13 . 1 2 11. Nymphaea Type: dominated
8 8I‘ 2' by N. tetragona.
e 3 1 s 12, Nymphaea-Potamogeton fryeti
1 3 G* . 1 8 Type: co-dominated by N. lefragona
2 10* . 1 5 and P. fryeri. This type of vegetation
; ) 1 8 . 1' ; may be some variation of Nymphaeo
1 . 1 g0 . L . -Potametum fryeri SHIMODA,
1 1 9+ 1 . 13, Nuphar subintegerrimum Type :
3" . dominated by N. subintegervimum,
2 . sometimes with a certain portion of
: Z B. schreberi, U. australis, etc.
3 ! 1' : 14. Potamogeton distinctus Type:
1 3 dominated by P. distinctus, sometim-
1 1 es with a certain portion of P
1 1 2 octandrus, H. verticillata, etc.
1_ ! . 3' 15. Potamogeton octandrus Type:
3 1 2 ) dominated by P. oclandrus, some-
2 1 . 1 2 times with a small portion of P
2 1 1 1 distinctus, N. tetragona, H. wvertic-
: 1 1 3 illata, etc.
16. Elodea Type: dominated by E.
nuttallii.

proved to be M. ogrraense (see KADOND, 1985).

ed by H. verticillata, C. demersum and Vallisneria
asiatica.

7. Nymphoides Type : dominated by N. indica,
sometimes with a small portion of Trapa, B.
schreberi, P. octandrus and submerged species
such as H. verticillata, V. asiatica, Myriophyllhum
ussuriense and Potamogeton maackianus,

8. Nymphoides-Brasenia Type : relatively
species-rich type co-dominated by N. indica and
B. schreberi, sometimes with a small portion of
Trapa, Potamogeton cleetinctus, P. octandrus H.
verticillata, M. ussuriense, V. asiatica, etc.

9. Brasenia Type: dominated by B. schreberi,
sometimes with a small portion of Nymphaea
tetragona, P. oclandrus, P. distinclus, Utricularia
australis, U. aurea, etc.

10. Brasenia-Nymphaea Type: co-dominated

17. Myriophylium ussuriense Type :
dominated by M. ussuriense.
18. Hydrilla Type : dominated by H. veriicillata.
19. Lemnid Type : dominated by lemnid species
such as S. polyrrhiza and L. paucicosiata.
20. Salvinia Type : dominated by S. nafans.
21. Eichhornia Type : dominated by E. crassipes.
22. Others: 24 reservoirs were not assigned to
any type mentioned above, due to the absence of
any definite dominant species or the lack of
repeated observations and dissimilarity to any
type. The latter cases included the communities
dominated by, for example, Nuphar japonicum,
Potamogeton maackianus or Najas gramineq.

Discussion
Aquatic vegetation sometimes shows drastic
changes in a few years without any apparent-
changes of surrounding conditions. Thus the
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community types based on dominant species can
not be regarded as fixed ones in individual waters.
However, some community types are prevailing
in a given area under the influences of environ-
mental conditions of the area. LINKOLA (1333)
pointed out the regional differences in species
occurrence in Finnish waters and ascribed them
to the climatic and edaphic factors. Frequent
community types are also different from region to
region (RINTANEN, 1982).

At the present time few substantial data are
available about macrophytic communities of
irrigation reservoirs from other regions of Japan,
except for Saijo Area, Hiroshima Prefecture
(SHIMODA, 1985). So it is still premature to
compare and discuss the regional characteristics
of community types and associated environmental
factors in detail. Information from other regions
is greatly needed.

The present results will serve for comparison
with the studies in other regions and also for
confirmation of progressing changes of macro-
phytic communities caused by human activities.
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