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Aquatic macrophyte flora of Lake Shinji, the Tenjin River

and some small rivers located nearby the mouth

of the Hii River in 2013
Masato Nakagawa and Hidenobu Kunii

Abstract: In Lake Shinji, spontaneous expansion of submerged macrophytes has been occurred
since around 2009. To clarify the current status of aquatic macrophyte flora of the lake and
surrounding area, we observed the aquatic macrophyte flora of Lake Shinji, the Tenjin River
and small rivers located nearby the mouth of the Hii River during September and October 2013.
A total of 25 species were observed among 62 observation sites, and 4.7 species/site was found
on average. Ceratophyllum demersum was observed most frequently (47 sites), and it widely
distributed within the study area. Except for this species and some free-floating macrophytes, the
species were categorized into two groups, one observed at Lake Shinji and the Tenjin River, and
the other at small rivers. The former includes the species recorded by the previous study done in
1900s at the lakeshore, together with the species with limited distribution at the river inlets and
the brackish species newly found by the present study. In Lake Shinji, Potamogeton anguillanus
was found at most of the sites, and C. demersum, P. panormitanus, and P. crispus also showed
wide distribution. Aquatic macrophyte flora of the Tenjin River was similar to that of Lake Shinji,
although P. panormitanus was most abundant. At small rivers nearby the mouth of the Hii River, no

conspicuous floral change from the 1980s was found.
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Fig. 1 Geographical location of (a) the Hii River system (represented by shaded area), (b) the study area within the Hii
River system (represented by shaded area), and (c) 62 observation sites in Lake Shinji, the Tenjin River, and some small

rivers located nearby the mouth of the Hii River. See Table 2 for site information.
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Table 2 List of aquatic macrophytes found by previous studies and the present field survey in 2013.

Growth . tzumo
form’ Ueki . Work , Kunii& Present Present . Kunii & Present
orm’  Negoro etal Kunii Office’  sato study study Kunii Sato study
Species name (1962) (1983 (1986) (1999)*° (1995) (2014)  (2014)  (1986) (1995) (2014)"*

Characeae T THER s

Chara braunii Gmelin NTHE sm + - - - - - - - - _

Chara sp. X TUER sp. sm - - - - - - - + - -
Ricciaceae XI5 F

Riccia fluitans L. IpE =y ff - - - - - - _ + _ _
Azollaceae ThoxH59F

Azolla sp. ThIXIYRE sp. ff - - - - - + - - - +
Cabombaceae TJYTaY A

Cabomba caroliniana A. Gray JHToagA sm - + - - + - _ - + +
Nymphaeaceae RALF

Nuphar japonicum DC. aohRR fl - - - - - - - + + -
Alismataceae FEFHE

Sagittaria trifolia L. FESH em - - - - - - — + + _
Araceae HrLEFR}

Lemna aoukikusa T. Beppu et Murata TAIXIY ff - + - + + -

Spirodela polyrhiza (L.) Schleid. vk ff - + + + + + + + +
Hydrocharitaceae rFHHSFE

Egeria densa Planch. FTHAh+5E sm - + ++ + + ++ - + + +

Elodea nuttallii (Planch.) St. John ahFEE sm - - - + + - - + + +

Hyadrilla verticillata (L. f.) Royle 0% sm - - - + + ++ - + + +

Hydrocharis dubia (Bl.) Backer FFAHE sm - + - + - - - + + +

Najas marina L. AINSE sm - + - - - + - + - _

N. minor All. ~FE sm - + - - - - _ _

Ottelia alismoides (L.) Pers. SXAA/\a sm - - - - + - - + + +

Vallisneria asiatica Miki X avE sm + - ++ + ++ - - - -
Potamogetonaceae eLLOR

Potamogeton anguillanus Koidz. *TAYHIEE sm - *5 ++ +*5 ++ ++ ++ - - +

P. crispus L. IEE sm + + ++ + + ++ ++ + - +

P. distinctus A. Benn. e/LLin0 *! - - - + + - - + + +

P. malainoides Miki FA/3aE)Llin £+ - - - _ + _ _ . . .

P. octandrus Poir. RYNZZXEXFE f1/sm*? - *6 - - + -+ - + + +

P. oxyphyllus Miq. YrEE sm - + + - + - - + + +

P. panormitanus Biv. YYALE sm - - - - - ++ 4 - _ +

P. perfoliatus L. eo/nN/IEE + - - - - — - _ _ _

P. wrightii Morong HHI/NE fl/sm*' + + ++ + + ++ - + + +

Stuckenia pectinata (L.) Bérmer oy /eESE sm - - - - - ++ - - _ _
Ruppiaceae HITVILEFR

Ruppia maritima L. HIVILE sm - - - - - ++ ++ - - -
Zosteraceae TIER

Zostera_japonica Asch. et Graebn. aA7<YE sm + - ++ + ++ ++ ++ - - -
Pontederiaceae SXT7HAAF

Eichhornia crassipes (Mart.) Solms—Laub. "7 A F7H A ff - - - - + - - + +

Monochoria korsakowii Regel et Maack S X774 A em - - - - + - - - - _

M. vaginalis (Burm. fil.) Kunth a,¥ em - - - - + - - - _ _
Typhaceae H<F

Sparganium fallax Graebn. YIhEHY em - - - - - - - + _ _
Ceratophyllaceae <TVEFR

Ceratophyllum demersum L. <TVE sm - - ++ + + ++ ++ + + +
Haloragaceae T/ 555

Myriophyllum spicatum L. KX/ T7H9E sm + - - - - ++ — - - -
Lythraceae SYNTF

Trapa japonica Flerow (=2 fl - + - - - - - — _ _

Trapa natans L. var. japonica Nakai F=EY fl - + - + - - — — _ _

Trapa sp. EVIE sp. fl - - + - + + - + + +
Lentibulariaceae AXEXEF

Utricularia sp. AXEERE sp. sm - - - - + - - - + _
Menyanthaceae SYHUIRE

Nymphoides peltata (S.G. Gmel.) Kuntze F7HH fl - - — — + - - - + _

Marks; ++rooted growth; +, floating rafts/segments; —, not observed.

*em. emergent plants; ff, free—floating macrophytes; fl, floating—leaved macrophytes; sm, submerged macrophytes.

ﬂlzumo Work Office, Chugoku Regional Constraction Bureau, Ministry of Constraction, Japan.

*'plants with floating leaves recognized as Potamogeton sp. in the present study.

*the species observed as submerged form in the present study.

*based on the list of aquatic plant taxa observed at Lake Shinji provided by the studies. Only presence/absence data was available.

Monly presence/absence data was denoted for comparison with the previous studies, see Table 2 for detail.

*the species listed as Potemogeton nijpponicus Makino, but treat as P. anguillanus based on the plant photograph shown at the study.

*Sthe species listed as Potemogeton pusillus L., but judged as P. octandrus based on the characteristics of the tuber shown at the photograph of the

herbarium specimen in the study.
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Potamogeton anguillanus Koidz.

ey

P. panormitanus Biv.

ey

Ceratophyllum demersum L.

iy

P. crispus L.

iy

X2 ARZEOBZEMETO 4 OTEIK AR O/, BAUIEF EED RSN MT, AL YN G

TOHiERR ENTH R 7R

Fig. 2 Distribution of four major aquatic macrophytes among 62 observation sites of the present study. Filled and open

circles represent the sites where the plant observed as rooted and floating rafts/segments, respectively.
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