[k (Limnology in Tokai Region of Japan) 80 :1-9 (2018)

#k% (Report)

XM (KEE - 7RH) Ok A3k +% (Nuphar subintegerrima
(Casp.) Makino; Nymphaeaceae) HiigiEAEHNEZER L £EBRIENE
DR A

FEEATAD - SR - BEEY - 5

Dwindling of the local population of Nuphar subintegerrima (Casp.) Makino and
an attempt to improve habitat conditions in Benten-ike Reservoir, Kani City, Gifu
Prefecture, Central Japan
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Abstract

The local population of Nuphar subintegerrima (Casp.) Makino (Nymphaeaceae, Japanese Spatterdock), in an irrigation
reservoir, Kani City, Gifu Prefecture, Central Japan has been extinct since 2015. This species is now distributed in only a
few aquatic environments in Japan, and the Japanese Ministry of Environment has classified it as an endangered species.
Based on one-year environmental observations, the extinction was attributed to the thick growth of the shore side forest
that shadowed the water causing insufficient light intensity for the spatterdock population. To improve the light conditions
of the reservoir, about 40 trees on the shore were cut down before replanting the preserved spatterdock. Studies on nature
restoration mostly report successful cases, and evaluation of the results and actions for amendments are often justified after
the restoration projects. This study, however, describes the processes of our decisions and actions toward restoration before

any successful or unsuccessful outcome. The aim of this early reporting of decisions and actions to be taken is to clarify
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where the responsibility of the action (cutting trees) lies. Although the light condition has improved by deforestation, a

number of environmental concerns have arisen. For example, increased planktonic algae with better light condition may

obstruct light penetration to the submerged leaves of the N. subintegerrima. and may cases elevation of pH of the pond

water to an unsuitable value. Moreover, morphological variability of N. subintegerrima species depend on environmental

conditions, and therefore, alternation of other environmental factors such as water level, may lead to a different landscape

from that in the past.

Key words: endangered species, irrigation reservoir, light condition, nature restoration, Nuphar subintegerrima (Japanese

spatterdock ), water plant
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Fig. 1. Benten-ike Reservoir in December 2015. la: A view of the east bank from the west in the morning; notice the
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mud sand and gravel
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shadowing of the water due to thick tree growth. 1b: A profile of the west bank; sediment is composed of sand and gravel near
the bank and mud in the offing. Solid and broken horizontal lines show the highest and the lowest water levels respectively.
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Fig. 2. Nuphar subintegerrima populations in Benten-ike Reservoir, Kani City, Gifu Prefecture. Photographs were taken on
July 29, 2012 (2a), July 28, 2013 (2b), June 28, 2014 (2c) and April 18, 2015 (2d). Many emergent leaves were distributed
along the west bank of the reservoir in 2012 and 2013. However, only a few leaves remained at the northwestern corner of the

reservoir in 2014, no leaf was found in 2015.
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Fig. 3. Diurnal fluctuations in photon flux density at the four banks of Benten-ike Reservoir, before and after deforestation,
and at the transplanted pool for preservation of Nuphar subintegerrima. Both observations were carried out during fine weather
condition; before the deforestation, there was 8 daylight hours, and after the deforestation, 10 hours.
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Fig. 4. Seasonal fluctuations in photon flux density at the four banks of Benten-ike Reservoir and the transplanted pool.

5 ©2018 HARREEKPR TS



i B AIE D

Table 1. Yearly mean and standard deviation values of photon flux
density at four quarters of the Benten-ike Reservoir and transplanted pool
from January to December 2016

F1. FRRUOTY ST Dk & BEAEH O BT T FE DA-H) & AR
7 (20164F1H~12H)

photon flux density (umol m”S™)
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Benten-ike Reservoir
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west 404 £424 4851472 103 =57
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n=12 n=12 n=12
AR DIeE R 2 £ 2, 500 lux (20°C), 200 lux (217C)
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Fig. 5. Seasonal fluctuations in relative water depth, normalized by the level in January 2016 and water transparency.
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Fig. 6. Seasonal fluctuations in water temperature in Benten-ike Reservoir and transplanted pool. The flowering stage was from

late April to September in the transplanted pool.
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water temperature (‘C ) 22.0
pH 4.9
BOD (mgL™") 1.5
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Fig. 7. Morphological variations of Nuphar subintegerrima in running (7a) and still (7b) waters. N. subintegerrima develops
submerged leaves in running waters (7a) and emergent leaves in still water (7b). Photographs were taken in summer 2016 at

Dachibokubora, Gifu City, Gifu Prefecture.
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