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Fig. 1 Profiles of Okuyama and Okuhora Marshes. The Okuyama
Marsh is man-made. Oozed water from newly excavated steep
slopes have formed the marsh on the lower gentle slope. The
Okuhora Marsh seems to have originated from landslides in the
past. Drosera rotundifolia distributes in the wet area (“r” in the
figure), and D. tokaiensis subsp. tokaiensis in the dry area (“t”)
which is located far from water leaking points (in Okuyama
Marsh) or at the margins of the marsh (in Okuhora Marsh).
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Fig. 2 Photographs from lower margins of the Okuyama (2a) and Okuhora (2b) Marshes. The “r" indicates the wet area where Drosera
rotundifolia grew, and “t” indicates the dry area where D. tokaiensis subsp. tokaiensis grew as in Fig. 1.

DHFADFERZWET HZ ENTE L, BIEK
RKE, ThPhofEoTEZFREL, BAOED
KEMZIZABMOFZEREIHLFEE - GREOH
FRAEEX, Bl LA EEREIZEILEm T
2021 4F 6 H 1 H~ 17 H, B TIXFESE 8 H 12
H~24 H& L7z FAEEIZZNZN, BIEOHE
FROAY, MR #RIZH 725705, REEEIZBW
T, AT RBADITE A LRV, BEIZLH
DO & 72 5 72,

R FRE K K U K DK E Al
E, [REH

Ko LIS KR Y U — % iRiE L 2 ALE T,
R AT L, 7268 L7oKERERmK s
L7z, vy H—HEMEOERmMAE L T LA
X, TEL723ZF0 L ORMMAKEZRE L 2. WiE
Wo, b A 3y T MEL T L X
TIRAFICZLWERETH Y, MBEKEHRET S
EIMTE e olzlzd, B CREL - LELZEE
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Fig. 3 Relationships between experimentally obtained water
contents of the soils and the logger outputs of Okuyama (closed
circles) and Okuhora (open circles) Marshes. Although there is a
significant correlation between two parameters in both marshes,
the linear relationship somewhat varies at high water contents.
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Fig. 4 Fluctuation in soil water contents at the Drosera rotundifolia
(solid lines) and D. tokaiensis subsp. tokaiensis (broken lines)
growing sites in the Okuyama Marsh, and the precipitation at
30-minute intervals during the less precipitation seasons recorded
at the AMeDAS Tajimi Observatory which is located 5 km
southeast of the marsh. Soil water contents at the D. tokaiensis
subsp. tokaiensis growing sites were sensitive to precipitation. On
the day indicated by an asterisk, no precipitation was observed
at the Tajimi Observatory, but precipitation was recorded at
Ichinomiya, Nagoya, and Minokamo Observatories around the
Kani City at night (Japan Meteorological Agency 2022), which
readily indicates that there was a local rainfall at the study site.

sunrise sunset

e
2
@

e
=3
3

water content (m? m)

0.07
0 12 0 12 0 12 0

time (hr), 8-10 June 2021

RIS BUEEHO b7 A 2E Y LY T KO TEEKED
HZ®) (202146 A8 H~10H). M4 IR LzEBHDO—
ek L7z, HoKpEIE B ok R, T
LIEEE KRG LLR DL o 723 W0 5 O EFIC X B
KOBAEE BB L BB L EZOND.

Fig. 5 Diurnal fluctuation in water contents (8-10 June 2021) at
three sites of Okuyama Marsh where Drosera tokaiensis subsp.
tokaiensis is found. The figure is reproduced by expanding a
portion of Fig. 4. Increases in the water content at night seem
to be the effects of suction from the deep moist layers under the
impermeable layer; and decreases in the day seem to be caused by
water consumption by evapo-transpiration.
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Fig. 6 Fluctuations in soil water contents at the Drosera
rotundifolia (solid lines) and D. tokaiensis subsp. tokaiensis
(broken lines) growing sites in the Okuhora Marsh, and the
precipitation at 30-minute intervals during the high precipitation
season recorded at the AMeDAS Tajimi Observatory which is
located 5 km southeast of the marsh (Japan Meteorological Agency
2022). Fluctuation patterns of water content differ according to
micro-landforms in the D. tokaiensis subsp. tokaiensis growing
sites. Some sites maintain constant water content, and other drains
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Fig. 7 Hexa-diagrams of major ion composition of extracted soil water and surface water at Okuyama and Okuhora Marshes. HCO;  values
were estimated from the differences between the total anion and cation equivalents.
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RAPEND 2 &R, BKEOHEBRAED TN S
W L, HEEKE R BT D BRI R ) K
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B, BB Ny AL 3Ty TTX)
ETRY IR TEBSNIAF ViRE]L (K530
EHeDFH) 1E, E3E40.180 meq L/0.116 meq
L' (x 15 My hAfaEy Ly IrR/ EYLY T
FEO, UFE), 0.452 meq L'/0.169 meq L™ (X

27) THY ECHIZETDH 1.36 mSm™/1.12mS m™ (X
12), 1.79mS m"/1.47 mS m" (x 1.2) & Z=25 &5
ENDFETHo7z. Bl - BRAWRO 1+ v &
OEEBHOH, OF ) AOTHOFEE CTHHT
205 F—gHNTO NI ATy TT X
EETR IR0, ke, FICHEOEE
ZELET 2 BIKEOEIC L ZIEHOWE R L O
BIRRPPAG SN L KOHRIZEZ2bDEEZ ENL.
O F DRt FE2 O OB HAKRSFERMG S NS EY
Iy XTIEHOERH I, oz L w
FoAAaETRLy TR TITERIHES. MED
A MG S L2 K OFEIFEDSE K 2 T 7K D)
W EIFIZE S S D DEN S BR L T B REMEDY
DS, HEKE L) FEHOMTROKESR, W
FITOBETOA F 0 ZHi7e EDOKREEALIZDONWT
DIEHRIL 2\,

4.4 EEAFEMNIAAMIEYET
TORHEDEVERDBIERICONT
OF +:]

QHEDET Ly IT OGS AR TDLERE LT
&, REEME, FRCEFRBESEHINTEL #iz
E/NBBE 7 AR M & BRI L LA AR - T
H (2000) 12K LT, #5565 (2013) &b A2
BV I OEBFHOMBAKOKERAEIZIED &
VP LOAFRERELZTIEFTL20TIERANE
ExRINLT.

RIFFEIZBVTIE, Bl - BRAWRHo - A
TRy IFX/ET Y T Ko ERE KD
NO;, ®4mbid, Z1-21910.015 meq L"/0.015 meq
L' (x 1.0), 0.014meqL"/0.015meqL" (X 09) &
FIF—F L CT\Ww7225, NH, @4 1T 0.046 meq
L0.030 meq L' (x1.5), 0.115meqL"/0.021 meqL"
(x55) EbohfaxErty T X TEWERIC
Hotz. POSIE, WTFNOXETHREB S Tn»
WS, K IZ2WT b, 0.021 meq L7/0.005 meq L ( X
42), 0.083 meqL'/0.014 meq L' (x 59) &, i
DI HhAaETLTTXXTREV. L, 1
SRR LRI O OO, AR LD
REAMBIIICTIZEWICEE L CTBY, &6 2%
ABETLERTH L0 ITRETE v, HIEPA
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KEMOER D T KGR OL IR I NS
72OTHhDH. MERDOZHFGIZOWTIX, B2
TId7% <, HEINEE COPRTERIIED
A 2 SRS T H B S, IRHIEAE R E O
YT, M, MZERIZBIRT 2 RIGL O BUIR & A
FoyaZL2HWETRETHA).
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bE5AER: EOBETTREREILL VWA,
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{, MEKBLUEOH T KOEG 2 EBTR&Z L
L7z Fo, WRPTEREICREONLEY &
YATBIZOWTIE, BRHEL EDKRBLKDEAEIC
O KA S 0RMHES, AN, FRIKET
TREZEEL LI LNV, b aET LY
T IX CORBEMIL, A4 B LTED
Tk, KR°NH ZE7EryIrXo+inic
HARTHREMIZE . WA 4 1E, WARICHREK
THENE L e HEEDH 5 (FEWF 2005). KT
WK KRTEICOWTHZT S 2 &1, B
FEIZER L CW AT, RIER, RedaEX
BREOFEMSCHFN AR OHFSTES b
DEEZD.

5| A3k

FHEART - RV - FEPEE - A - AL (2013)
O e R A e D AR 28 3R 28 1) 9 A iR R
1 (RHTE 3, 3-14.

BARE N (1999) LB 58 & R LK1 T 5
FERERIISE | Jb il RS BRI st | 169, 15-86.

RS (1955) 5 1R Mi ) b 5 e AR h O 88 gk 8L 12
WL SR AEERS | 2, 292-296.

FRIEFL IS (2005) 85 & 75 DL . i FRALE: | 30, 17-32.

LB (1976) MR - RIRHT O/NBIEORAE (1).
FEWn & EH% 10 (5), 22-26.

Hillel D (1980) Diurnal fluctuations of surface-zone moisture
and hysteresis effects. Applications of soil physics (ed.
Hillel D), 128-132. Academic Press.

JEARERZ (2002) {3 - IBIE O X 4 MR . Bl A5
o (ILARGR=ME), 58-60. XA IS .

JRARGA= - 1O (2000) 55 AR H H 1 0 B T %
DG 51 2 WA ¥ 7 O . EEL
WhE , 11, 31-49.

G W A WEIE S A AN G LT AR A
B HET (2019) KRB HEE I L O T R #
T BT O KR 1643 ETORENS R R 5
b GEAMRHITZESHR), 122, EHTTHABEOK .

R[ARIT (2022) #EDK LR 7T — % . < https://www.data.
jma.go.jp/obd/stats/etrn/ > (£ 2022 47 H 15 H)

E[VZRCH (2003) & o B A . BRHE R PR 16 4
(IS RSCHR), T8 37 (37). AL .

EARHEL (2008) LA Fidr G.C. Topp, J.L. Davis and A.P.
Annan % [ BEGIE LRI L 72 280K 510 - RS
BEoollE] | HEOYEE | 108, 99-105.

B AT A - ARG - B A - U6 A - B RS (2020)
KA (BRI - W) OB KEBHEE—LIE , K,
S UK A —. BEARSRERE | 81, 45-58.

NPO WA 4 F v —27 7 () (2014) KIFRHIFEOH)
Ry B 2 HRGERE OFCEk . T .

B HEA (2010) HAIZ RSN 5 88 H3RE O 570 -
TRk - 0 RHBETE , 1, 67-86.

B HIEA (2018) HAKIRH O BB U I BT &
CECTHM S Nh 2 RHATSE , 8, 63-79.

Topp GC, Davis JL, Annan AP (1980) Electromagnetic
determination of soil water content: measurements in
coaxial transmission lines. Water Resource Research, 16,
574-582.

HEFHFREE (1989) i LIEZR O IEL © T, 5E5% . fil
Yo B, 40, 190-202.

HHBF - ARILZRG AR - RS - NEPAIEE (2014) A0k
JE TS g ok i [\ ] 1251 % 2013
A ORER IR . @3RFBER T (HAREM ),
10 (2), 13-20.

— FRHIARRN—Y 8 —



EYR T, bIhA TETY Y T O & IR - OBIG

Relationship between the distribution patterns of two Drosera species (D. rotundifolia and
D. tokaiensis subsp. tokaiensis: Droseraceae) and their soil water conditions in small-scale
spring-fed marshes

Tetuo MURAKAMI', Asami FUKUOKA?, Taichi FUIlr’, Yukako HONDA?, Kaoru UENO?, Motoyasu MINAMI®
" no affiliation, > Graduate School of Bioscience and Biotechnology, Chubu University

Abstract: Distribution patterns of two Drosera species (Droseraceae), D. rotundifolia and D. tokaiensis subsp.
tokaiensis, are discussed in relation with the soil water conditions studied by continuous observation of soil water
content and soil water qualities during the dry and wet seasons in summer in small-scale spring-fed marshes, Kani City,
Central Japan. Soil water contents calculated from the electrical permittivity in fields correlated with the distribution
pattern of two Drosera species; D. rotundifolia grew in wet areas over 0.4 m’ m~ water content and D. tokaiensis
subsp. tokaiensis in dry areas under 0.1 m’ m™ water content. The ion compositions of the water extracted from the soil
differed; K" and NH," were more abundant in the habitats of D. fokaiensis subsp. tokaiensis than those of D. rotundifolia,
perhaps due to the difference in salt concentrations caused by drying off. Judging from the water content of the soil and
the diurnal quantitative fluctuation and qualities of soil water, we deduce that, in dry seasons, habitats of D. rotundifolia
are recharged by rainfall leaking out from the ground, and those of D. tokaiensis subsp. tokaiensis by sorption from the

moister layers under impermeable layers or dewfalls.

Key words: soil water content, salt concentration, Drosera rotundifolia, Drosera tokaiensis subsp. tokaiensis, spring-fed

marsh
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