JRSRVESEEMO a0 R 2 @y o £ E i

=& eng

HhRE

/AB3H: 2019-10-04

F—7—FK (Ja):

*—7— K (En):

ERE:

A—=ILT7 KL R:

=R
https://doi.org/10.24517/00055672

This work is licensed under a Creative Commons
Attribution-NonCommercial-ShareAlike 3.0
International License.

@IES


http://creativecommons.org/licenses/by-nc-nd/3.0/

J. Phytogeogr. & Taxon.
41 107-111, 1993

Michiko SHIMODA* : Habitats of the Genus Nuphar SM.
in the Saijo Basin, Hiroshima Prefecture,
Western Japan

THEF  ABREREMO I v R A BHEIOEE

Abstract

Three taxa of Nuphar are found in the irrigation ponds in the Saijo Basin, Hiroshima Prefecture :
N, japonicum var. japonicum, N, japonicum var. saijoense and N. oguraense var. akiense. To show the
habitat conditions of each taxon of Nuphar, aquatic vegetation was investigated, and pH and electric
conductivity of water were measured in 51 ponds having Nuphar populations. All of three taxa were
not restricted to any specific communities and cccurred in the floating-leaved communities belonging
to the alliance Brasenio- Nymphaeion tetragonae and the alliance Trapion japonicae. Conductivity and
pH values of pond water ranged 20-100 xS/cm and 6-7 respectively with a few exceptions in the
habitats of Nuphar. There were no evident differences hetween three taxa in plant communities and
the values of conductivity and pH. Nuwphar is regarded as one of the aquatic plants with wide range

of habitat conditions in the Saijo Basin.
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Three taxa of Nuphar SM. occur in the irriga-
tion ponds in the Saijo Ba§in, Hiroshima Prefec-
ture: N. japonicum DC. var. japonicum, N.
japonicum DC. var. saijoense SHIMODA and N,
oguraense MIKI var, akiense SHIMODA., The last
two are characterized by having red stigmatic
disk and they were described as new varieties
from the Saijo Basin (SHIMODA, 1991). The
author has reported the detailed morphological
characteristics of the three taxa and showed a
distribution map of Nuphar in the Saijo Basin
(SHIMODA, 1991). However, the habitat condi-
tions of Nuphar have not yet been described.

The aim of this paper is to show the habitat
condition of each taxon of Nuphar. In this paper,
aquatic plant communities where Nuphar occur-
red are described, followed by a report on the
values of electric conductivity and pH measured
in the ponds where Nuphar grew. The relation-
ship between Nuphar distribution and water qual-
ity is discussed with the results of this study and
the previous studies on aquatic plants conducted

in the Saijo Basin by SHIMODA (1983, 1985) and
SHIMODA and HASHIMOTO (1993).

I thank Mr. T. HASHIMOTO for giving me
valuable comments. This work was supported in
part by a grant from the Hiroshima University.

Study area

The Saijo Basin is located 30 km to the east of
the center of Hiroshima City, at an altitude of
around 200 m. It extends 12 km from east to west
and 10 km from north to south and surrounded by
mountains of 400-600 m above sea level. The
basin is covered with lacustrine sediments, Saijo
sand and gravel beds, which was formed in the
Pleistocene. The hills and the mountains consist
of granitic and rhyolitic rocks (Hiroshima Prefec-
ture, 1977).

In the basin, more than 1,100 irrigation ponds
were constructed for the irrigation of rice fields
(SHIMODA, 1993). The ponds are varied in their
sizes, shapes, surroundings and vegetation. The
ponds surrounded by forests are hardly polluted
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TABLE 1. List of aquatic plant communities and the number of ponds where each Nuphar taxon was

confirmed in 198%-1990

N. japonicum N, japonicum

N joponicum N, oguraense

Aquatic plant communities V. japonicm  v. saijoense v, jop. & v, saif.  v. akiense Total
Floating-leaved communities*
All. Brasenio-Nymphaeion letragonae
Ass, Nymphaeo-Polametum fryeri 2 2 1 5 10
Ass. Brasenio schreberi-
Nymphaeetim tetragonae
Subass. fypicum 2 2 0 14 18
Subass. lrapetosum japonicae 2 0 6 8
All. Trapion japonicae
Nuphar-Trapa japonica community 0 1 0 1 2
Ass. Trapetum japonicae 1 0 6 9
Ponds without floating-leaved species 0 0 0 2 2
except Nuphar
Emergent community dominated by 2 0 0 0 2
Nuphar
Total 9 7 1 34 51

* According to SHIMODA (1985),

and the water is usually clear. The ponds border-
ed by rice fields or settlements are influenced by
human activities such as water pollution, removal
of vegetation and structural modification of
ponds,

Methods

The field research was conducted in June-Qcto-
ber of 1989-1990, and 51 ponds were investigated.
The locality numbers of three taxa were as fol-
lows : nine ponds for N. jeponicum var.
japonicum, seven for N. japonicum var. saijoense,
one for N. japonicum var. japonicim and var.
saijoense, and 34 for N. ogurcense var. akiense.

Vegetation was studied by the BRAUN-BLAN-
QUET methods (BRAUN-BLANQUET, 1964).
Phytosociological classification of aquatic plant
communities follows SHIMODA (1985). Species
nomenclature follows OHWI and KITAGAWA
(1983).

Electric conductivity (calibrated for 25 *C) and
pH of surface water were measured by a conduc-
tivity meter (Yokogawa Electric Co. SC 82) and
by a pH meter (Yokogawa Electric Co. pH 51).
The measurement was carried out near the spill-
way of each pond in the daytime (10:00-16:00).

Results
1. Communities
Table 1 shows the aquatic plant communities of

51 ponds studied and the number of ponds where
each taxon was found.

The ponds with the association Nymphaeo-
Polametum fryeri were all surrounded by pine
forests and filled with clear water. The subas-
sociation #ypicum of the association Brasenio
schreberi- Nymphaeetim telragonee was found in
the ponds surrounded by pine forests same as the
former association, while the subassociation
trapetosum japonicae occurred in the ponds which
were partly bordered by rice fields, houses or
paved roads. The communities of the alliance
Trapion japonicae occurred in the ponds bordered
by agricultural lands, housing lots or paved roads.

All of three Nuphar taxa occurred in the float-
ing-leaved communities of both alliances, some-
times as dominant species, and were not restricted
to any specific syntaxa.

N. oguraense var. akiense has submerged and
floating leaves and occurred as a constituent
species of floating-leaved communities, N
japonicum var. japonicwm and var. saijoense have
submerged and floating leaves and occurred in
floating-leaved communities in deeper water.
The two varieties of N. japonicum produced
mainly aerial leaves in shallow water up to about
50 c¢cm such as shallow ponds and the margin of
ponds. N, japonicum var. japonicum dominated
and formed emergent communities in two smail
shallow ponds, but var. saijpense never occurred
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communities having each taxon of
Nuphar. The habitats of N.
japowicum var. faponicum had con-
. ductivity values in a large range
between 19.2 and 306 xS/cm (Fig.
la). The exceptionally high values
of conductivity in two ponds of N
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300 3é0 japonicum var. japonicum (Fig. la,

253 xS/cm and 306 xS/cm) were
probably because of the effluent
from a factory near the ponds.
Concentrations of total nitrogen and
total phosphorus were also very
high, 1.9 mg/1 and 0.13 mg/] respec-
tively on 16 August 1991 in the pond
with conductivity of 306 xS/cm
(HASHIMOTO, personal communica-
tion, 14 September 1991}, N. japon-
icum var. saijoense and N. oguraense
var. akiense occurred in the waters
with conductivity of 20-100 gS/cm
with a few exceptions (Figs. 1b, c).
The communities of the alliance
Brasenio~ Nymphaeion tefragonae
were distributed in the ponds with
conductivity <80 uS/cm except one
pond with extremely high conductiv-
ity of 306 xS/cm. Conductivity ran-
ged wider in the ponds with the
association Brasenio schreberi-
Nymphaeelum fetragonae than in the

aquatic plant communities in the habitats of (a) N. japonicum

var. japonicum, (b) N. japonicum var. saljoense and (c) N, ogur-

aense var. akiense. Community symhols are as follows: [J
Nymphaeo-Potametum frveri, O Brasenio schreberi-
Nymphaeetum letragonae typicum, @ Brasenio schreberi-
Nymphacetum letragonae brapefosum japonicae, WM Nuphar-
Trapa japonica community, 4 Trapetum japonicae, A ponds
without floating-leaved species except Nwuplhar, A emergent

ponds with the association
Nymphaeo-Potametum  frveri. The
communities of the alliance Trapion
japonicae occurred in the ponds with
conductivity >30 xS/cm.

The two varieties of N. japonicum

community dominated by Nuphar.

as a dominant species of the emergent commu-
nity.

Submerged leaves of Nuphar were often visible
through the pond water, Especially in some shady
ponds with transparent water, Nuphar popula-
tions produced mainly submerged leaves.

2. Water quality
Figure 1 shows the relationship of conductivity
and pH in the water of various aquatic plant

were distributed in the ponds with
pH between 6 and 7, and there is no
clear relationship between pH and conductivity.
The pH values of 26 ponds of N. oguraense var.
akiense varied between 6 and 7, five ponds were <
6 and three ponds were >7. Conductivity values
of the five ponds with pH <6 were lower than 30
w3/fem.,
There were no evident differences between the
three taxa in plant communities and the values of
pH and conductivity (Fig. 1).
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Discussion

1. Comparison with the reports from various
places in Japan

The 51 ponds studied include examples of wide
ecological range from the mountainous ponds to
the ponds surrounded by rice fields and settle-
ments. Therefore, most types of irrigation ponds
in the Saijo Basin are represented in the 51 ponds
of Nuphar habitats.

Water quality of irrigation ponds have been
studied in some places (KADONO 1987 ; KASUYA
et al., 1989; KUNII, 1991 ; HASHIMOTO, 1992).

Compared with these studies, pH values of Nu-

phar habitats in the Saijo Basin are restricted to
a narrower range, from weakly acid to neutral
waters (Fig. 1). And most of the conductivity
values are restricted to a lower range, less than
100 x¢S/cm (Fig. 1).

There are two reports which mentioned the
habitat of M. japonicum var. japonicum (TAKAGI,
1981 ; KADONO, 1982). According to TAKAGI
(1981), N. japomicum var. japonicuwm occurred
mostly in the acid water with pH of 5 - 7.
According to KADONO (1982), N. japonicum var.
Jjaponicum occurred in the water with pH of 5.9 ~
5.0 and conductivity of 26 - 261 £S/cm, Almost
all of the pH and conductivity values of ponds of
N. japonicum var. japomicimm in the Saijo Basin
are within the ranges reported by TAKAGI (1981)
and KADONO (1982).

2. Discussion with the reports from the Saijo
Basin

Agquatic plant communities in the Saijo Basin
were reported by SHIMODA (1985). In her study,
the Brasenio-Nymphaeion fetragonae was regard-
ed as communities in nutrient-poor water and the
Trapion japonicae as commumities in nutrient-rich
water. Asshown in Table 1, three taxa of Nuphar
occurred as constituent species of the commu-
nities belonging to both alliances.

SHIMODA (1983) studied the aquatic plant distri-
bution and environmental factors of irrigation
ponds in the Saijo Basin, and considered that N.
Japonicum var. japonicion and N. oguraense var.
akiense, which were reported as N, japonicum and
N. oguraense respectively by SHIMODA (1983),
could grow in wide range of water quality but
they could not grow in heavily polluted waters.

SHIMODA and HASHIMOTO (1993) showed the
relationship between aquatic plant distribution
and concentrations of total nitrogen and total
phosphorus in 27 ponds in the Saijo Basin.
According to SHIMODA and HASHIMOTO (1993),
N. oguraense var. akiense showed the widest dis-
Nuphar
Japonicum var. saijoense also showed wide distri-
bution, bhut M. jagﬁom'cum var. japonictm occurred
only one pond out of 27 ponds studied by
SHIMODA and HASHIMOTO (1993).

From the results of this study on Nuphar hab-
itats and the previous studies by SHIMODA (1983,
1985) and SHIMODA and HASHIMOTO (1993),
Nuphar is regarded as one of the aquatic plants
with wide range of habitat conditions in the Saijo
Basin. However, Nuphar has decreased or
disappeared in some ponds by human activities
such as water pollution and filling-up of ponds
accompanying land development (SHIMODA, 1991,
1993). The habitats of Nuphar will continue to
decrease and to be threatened with the urbaniza-
tion of the Saijo Basin

tribution next to Trapa japonica.
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