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and their distribution in the irrigation channels of the Nasu Alluvial Fan, central
Japan
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Institute of Agricultural Science, Tokyo University of Agriculture and Technology, 3-5-8, Saiwai-cho, Fuchu,
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Abstract

This study aimed to estimate the importance of irrigation channels as a habitat for aquatic plants in the
agricultural landscapes of alluvial fans. The aquatic flora of the Nasu Alluvial Fan located in the northeastern
part of Tochigi Prefecture, central Japan, was surveyed and distribution maps for each species were drawn
up in 2007. Thirteen species, including 2 alien species, were recorded in the study area. Most of the na-
tive aquatic plants were submerged plants that prefer flowing rather than stagnant water. The occurrence of
these submerged species is likely due to the spring outflows that supply cool water to the irrigation channels
throughout the year. A comparison of the current flora with those reported in past literature showed that most
of the aquatic plants have existed since the 1990s without regional extinction. Moreover, 2 species — Potamo-
geton octandrus and P. kyushuensis— were found in the area for the first time. Thus, the survey suggested
that the irrigation channels were vital for maintaining the aquatic flora of this area. The distribution patterns
of the aquatic plants were classified into 4 types according to their range and constancy in the study area.
Aquatic flora of the entire alluvial fan was characterized by species with a wide range distribution and high or
medium constancy such as Callitriche palustris, Sparganium spp., and Ranunculus nipponicus var. submersus.
However, local and restricted distribution plants, such as several Potamogeton species, contributed to species
richness on a local scale.

Key words @ conservation, distribution map, past flora, spring outflow, submerged plants

iEU®IC

KD AT R BIC B 2 KA OEF R & L
TiE, TNFETHHAREZPLOIZ, BRI TH 5720
WOEEEAERM S &2 (i - HIE 2002 ;
- A¥ 2003 ; Shimoda and Kagawa 2009 7
L) HRIZEERT 282000 KAERMD S 5
RO K90 FER, 7-0hE FAEHEREE T4 L
tunbh b (IS 2003), LA L, BIsHS
TIEWHHARIZIARTZDMS D 5L, ZOHMER

Wiz > Twd (55 1961 5 N 2008) .

T, AT & B RIS & USSP B
12k - THE B KENYIMHPHE N ET 2 (AW
1994a) ¥ NhTHD, BRSO XS B 7-0Hho
DN TIE,  RIEFKER AR A ) O B B 25 A
BT 5> Tnb & PlEN5, FHZBIEHTE
Ak & S & OB IE RIS % < Gkt
1983), & Z TR WAKEFIH U 72 BE3EF K
MRFEL T D, FIARBIZATHAEETIEH 5
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N, KERABRIZaI Y tu—LEh3720, AR
TN HATHARIS & 2 BRI 2 B EL A 7 < 2
L7=8EiA & (M1 1994a), & D HIFHEHIRIET
AR B 5720, IEEHHTEEARL WL T L
DL, KEWPOER IAEL RIS 5 &5 4
5Nh5,

L2 L, #hififbiz & & %5 FARBE OB IR
B PEACERAL (B 2N FERE R RS 2001), JE
M OWF, MAKOa Y 2 ) — bMb (Kt
2005) B EIZL ST, REWMPEERTE 5%
A IR LT E T b, HARTIRERD A Kl
o> 40% L _EA 2000 EDAEHI L v K F— % T
212, $¥990% BHEEF RO L » F T =4 T v o
2V A7y XN TED (4% 2005), A4
RN R BB - NPV I E S N =g S A E S (M EES
ThdHEINTWAS (AP 1994a, 1997, 2005),
25 LBUROW, AEBREEOZAHED 3K
Bz, Bl T ORI O 53 ATIRILE GO
LTHL Z e, KEMYREOB N, S IEFIZHE
WTH5,

FEERKIIZ B 2 KBRS O 54 R0 Lk B B
2B A s - TR NI & A 0, KR
BRTOIRIRN 25 A diE, &L o &R
FRMO AR (K- i 1999), FEJIFRK
O AR (hEfh 2003), HE)IE & & IS8 F-B
EEHCT B/ANVREBIIO Rk (R - BJF 2009),
SRR D FHK S (B - RJE 2006), £l
WO FHUI R Mo A (148 2004 ;5 [ Hfth
2004), RETEREEOAHI - BRI - HZENHE
WORKE (5 1983) R ERBNI-HE 5. BIH
5Tk, HEEN O FU NI - KT oL -
WA (1997), BikBREATHOMHAKEIZI T %0
Aflh (2007) O®E & EBHIN S 5 DAT, Ik
HD FARBRIZ DWW TR F 28 20,

AWEZE T AL & U 7= HRZE bk 3t o0 3] ) 1 0k
1, B A ORI T & BRI & <
KELTED, »OIYa4FT0A I ALK
AL DMK AL E R TS (WA A ZREREH
2005) % &, LWL RERE EOEE M SO
WMTHbH, ZOHIMOKERMIZONTIE, &5
O T, T] WEAREEARBEEFAEVIRSHEY
4 2003a, b) 12, MBLd 5 WVIIERTEROH B
TN OFHA B 5 25, RERAKEIZBT 558 x
AR AEBREICOWTIZM S Mok > Tk
WV, ZFZCHE, 5103, IERIR O KA
REO 72D OIFEMEHRE LT, ZOHIKOREM
KEEIZF 1T AR E Z D XY 2 — L TDIy
osg =V EW ST 2L 2 HICHEEIT-
77,

HEHSE

TRZE R b AT A AR % 4 A8 & 5 2 JIBA 11K
SOMN GIBAINAG - ZE - el - gl 12k -
TR & 7= 1 B 436km” D Hi5ER O B4 TRkt ¢
» % (Fig. 1), B 6 RFmEBIz» T T, g
I BB e ASIRAET B 4%, AR EH A B TS
%, IBERR I AR HOKEEX 2 6, T %
W& CHBORNR LI LD G0 570, 18854
DOIBZABRAK D BB 1T —fix U TR A, BIfE
TITRTES % Fr < KEB43 0 ik A3 ACH & U TR
ENhTn3 ([ HARMA KR HEE R S
1984),
ZORARHD S B, JREEI T A & JRGHE
B RIBZEIE R & RS SRR LAR D e Je 5 A & Il &
BB E L (Fig. 1), MIETIZX, TROBE
b CRAILER A & RURER AN DK D 72 D = JHi a2 v o
) — ME 72 KRR L S 2Kk A £ <, K
R OE B DHER T E 2o 272D RR 2 6
bruazz, £72, MEHICEBEEL L DWHARALR

~_
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Fig. 1. Location and geography of the study area.
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(Fig.2), WHAREID/INIII & AR — kL % >
TAREEMAER L T b, OO AFETIE, M
KEGIZINA T, KEEDHEE > TTE7/NHIR, W
FTHAKEEE OGNS, HDVITEERKE LTORH
M & 2 FHARFEO/NI & FHERFRE L,
RO KRB, SBIZ X > TRAMIZHE
ft, 3ma v 2o ) —MLEh/izeZArE 555, F
EAEDIERNCHERI D & PG TH O, AKAHE
MOEENTRELIRIEIZH B, HENRE K72k
i, B o hcid AR, mNEEO
AEMA TIPSR S NMETIZH 572, LA LA
22 CIRHPEKRDENZ X BRI T b A 5 7272
W, ARTIE—HELTHARKE LTH-7=,

AT F IR D 513 120 ~ 320m,  FH AT MR D
FHHEUIZH 725 KHE TOFEHEIRIZ12.5TC,
PR 1469.9mm  (KR72011) TH 5,

RERE

PEIZ L K OKERP ORI TH 2 H 4%
O, 20074E8 AIZAT - 770 AKERICIR > THREIL &
A5, IE1Im Pl EORFRIL Eh ToA VK23t R
12, KBREE I O S R KA O HERID D IRFED—E D
XM (0.2~2 kmFE) #Hf7& LT, 358XHT
HEET B AKERYIRE & F DWW & FHR7, AEXH
DOhE % Fig. 3138, &k, X Eo7 vy MiE
HX oYL ERd,

FEDE B &K A3 (1994a) 1265 7=,
WL, AKX ORI 72 i 12 35 W TR BRI X
5m DIRAHE S IX & 8% E L, it 2250 & s
HEicuer, HEHIZ X D6 (+: <5%, 1:
5-20%, 2:20-40%, 3:40-60%, 4:60-80%, 5:
80-100%) TitdkL 7=, Zd, AM7ETIE—IK
RS B T4 Gk b & OTREEREY & K&
e L THERRE L, BohzT— 2 2 H0
T, ZNENDOKAREDD AR EAER L 72,

T 7z, KEWPOZAIZ R W)K& FHARDAK
BOMENOEELRMD 720, WiHOREDREME
LT, W2 5HUK LT3 AR 7l 3K
5 (Fig. 2) DK, pH, EC (BRIEZEE :
electrical conductivity) % 2008%-9H4H ~5H
B CHlE U2, PEIZIE R — &2 7L pH/RER
/TDS/3 % & (HI 991300/991301, N i) %
Y, FRAKEFIH AR IS M 2 A RlE L
77

R

A1 6 R T8 13 RO AL A LB L 7
(Table 1), 13D > 5B, 37V EFHTIZYD
9 1 4% [E] 0D WA S PEL R 35 J OV AL 00 B3 H 6,

RV NI R F DA IR O HERGIR A i E &
T3 BREEEME Y v 4 — 2011, Hik
L ERBRBEER 2005), 72, AR A A 2 -4
E, ANFEXED2MDOAE 5T, Kk, A+ HF
FEEF AL IV &R MBRIZRAK L 7 i T
U, FEREREA A B R TR SR A5 PR IF R 8 12
WELTH S,

Z M BUREOD 53 Afi & Figs. 4~12, #% & OB
X% % Fig. 13128 L7=s BLNIC & RO 5540 OB
B2 DWW T3,

1. 2 % 7 & & Elodea nuttallii (Planch.) St.
John (Fig. 4)

HYERIX AT 139 X [HC, ARFH#A TRl & 7= 7kA:
IO Tk e £ <, 7Ailkd Ao IRIE 4R
blzoTniz, £/, ZLOXETELHE &> T
W7z,

2. I ZA/NaAN Callitriche palustris L. (Fig. 5)

HBIXEIZ 119X & a3 7 F £ |IZKRNTE L,
FEHOIZIT RIS BIL -, 2770, #HL T
HXENEA L h 57z,

3. X 2 Y Sparganium erectum L., F 5 T

2 7 VY 8. japonicum Rothert, I 2V J& fii ¥
Sparganium spp. (Fig. 6)

I )i, AaeyIsy, FATIY
Y O2FERMBLL 7223, {EFFOMERIC & 0 T % [l
TEZDFZENTNAXE, SRBOAE 572,
2) BRI AIRRE TR AE AR T D - 7272
W, {EFEPHERTE L > KBIZBLTEI 2
JERE E UCRCER L 72 2 2 ) EAET o I BLIX
ARt XHT, HEMOIRIFEICHBIL 7, b
1% < OXETHEE LTz,

4. ** HF XE Egeria densa Planch. (Fig. 7)

A F o EER2KEICHBEL, FHITHRO1
X AEERE, TG RIZHRAT 5 KI5 mag
LT\, SEXETIEERENZ ENEL,
FLLESTIXMEE AL N,

5. /N4 # & Ranunculus nipponicus (Makino)
Nakai var. submersus Hara (Fig. 8)

LX) 28 XM T b - 7z, MRV
D AKD B % & oS, FRAAREH I
BLL 7228, BIXBIEARNNZ RO IX IR S 5 {6
M2 B -7z WBIXE TN ILENEL &0,
BEhHT XM E AL N,

6. TYE Potamogeton crispus L. (Fig. 9)

HBXEIE 28K E 2 < iE a0 D0, RV
PHICHBIL 72, RENIREERNINC D A4 5 K T3,
ANNTEO KBNS 2 AR D > 720 BT 2
XNIIE & AL D -7z,

7. 74 a4 & P. orientalis Hagstr. (Fig.
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Table 1. Aquatic plants found in the irrigation channels of the Nasu Alluvial Fan and their characteristics

Japanese name

2

Species F14) Growth form™ Distribution range®
Hydrocharitaceae
Egeria densa FAAhFHE Submerged South America and naturalized North
America, Europe, Asia, Australia
Elodea nuttallii ahFHE Submerged North America and naturalized
Europe and East Asia
Potamogetonaceae
Potamogeton fryeri Jhesna Froating-leaved Korean Peninsula, Sakhalin and
Kuril Islands
P. distinctus s Froating-leaved Korean Peninsula and China
P. octandrus HKYINI T FE  Froating-leaved Asia and Africa
P. crispus IVEE Submerged All over the world except for
South America
P. kyushuensis 743ty ="V%E Submerged Indigenous to Japan
P. orientalis TA /a4 ME Submerged East Asia

Sparganiaceae
Sparganium erectum I 7)

Emerged, froating-leaved Widely throughout the Northern

(submerged) Hemisphere and Australia
S. japonicum FTHLIVY Emerged, froating-leaved Far Eastern Asia
(submerged)
Ranunculaceae
Ranunculus nipponicus /N4 71 & Submerged Indigenous to Japan
var. submersus
Haloragaceae
Myriophyllum spicatum +w%F 74 E Submerged Eurasia Continent

Callitrichaceae

Callitriche palustris I ZNanN

Submerged, froating-leaved, Widely throughout the temperate
hygrophyte

zone of the Northern Hemisphere

%1 Based on Kadono (1994a) and the observation in the study area.

%2 Based on Kadono (1994a).

10)

HBIX BEIE 15X TdH - 7z, AIN AR HE
AT BKEIIETASNT, FlEREI&ED%2 %
KB IZHmABRE N Tz, WTFhoHEBIXETE
[T R R = € &/ AR
8. Zbhkviasrua P fryeri A. Benn. (Fig. 11)

HBIX NI 12X CTh - 72, 1IXHZFRE, /e
JUPS IO WA S BV A Ik i o e L, 54
LIX[EE A LN,

9. s P distinctus A. Benn. (Fig. 12)

HYBLX AT 5 X[ & A 2 s o 72, eI & HRE )1
DORNGES IZWIHIZAS N, F&F -0 MmidAh
SN o7z,

10. &F % F /7 7 % € Myriophyllum spicatum
L. (Fig. 12)

XN 4 X & Db - 72, Anid iR
DRI R 5 T 7=,

11. 74 /73> ="v% P. kyushuensis Kadono
& Wiegleb (Fig. 12)
HYBUX BHARET AR D VT U 7= 2 X R D A

Thotzo WThORBXBTEE LTI Lidk
no f':o

12. FxY /NI X+ E P. octandrus Poir. (Fig.
12)

HBX B 1 XB DA TH > 722, 22Tk &
FoREE AR L Tz,

Table 22 FH AKX TOREHEREREZ RS, &
D HHPOAKEE, HAKHKOKE TFE16.47TC,
WHSE DK THEII19.0CTH 5 72 W15
KL TWBABKIZHEWTE, AEA20CE FIz
55T, KA TWBEZ Enbh 57, pHIZ
WAKHROKFEDIZ S PMEL, ECIEWAHRKDK
PCED» 5720, WEFhoOHEIS T, B
7% (F4%F 1982 : Jhfth 1988 : /Mbkfth 2006) T% <
ORAREIFED LB AR < T B HEPH O 72 -
77
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w Sabi-gawa River O Naka-gawa

Kuma-gawa River.'\ \", River
Q h
: \‘ y

Houki -ga A\ '
River

A 0 10kn ‘}4’\‘ “1 A 0

w River — lrrigation channel . o . L )
O :Springwater %} ‘Area of abundant springwater Fig. 5. Distribution of Callitriche palustris.
Sampl ing points for water quality M :lrrigation channel

@ :Springwater

Fig. 2. Distribution of irrigation channels, spring-
waters, and sampling points for water quality.

‘River — lrrigation channel
®:Surveyed section

Fig. 6. Distribution of Sparganium erectum (<), S.
Jjaponicum (&) and Sparganium spp. (@).

Fig. 3. Distribution of surveyed sections in the
study area.

Fig. 4. Distribution of Elodea nuttallii. Fig. 7. Distribution of Egeria densa.
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A 33

Fig. 8. Distribution of Ranunculus nipponicus var. Fig. 11. Distribution of Potamogeton fryeri.

submersus.

A

Fig. 12. Distributions of species which showed re-
stricted occurrences.
Potamogeton distinctus (@), Myriophyllum spica-
tum (SF), P. kyushuensis (&) and P. octandrus ().

Fig. 9. Distribution of Potamogeton crispus.

Fig.10. Distribution of Potamogeton orientalis.
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Elodea ruttallii

Callitriche palustris

Sparganium  spp.
(8. erectum, S japonicum)

Egeria densa

Ranunculus nipponicus
var. submersus

Potamogeton crispus
F. orientalis

P. fryveri

P. distinctus
Myriophyllum spicatum

P. kyushuensis

P. octandrus

50

Number of sections

100 150

Fig. 13. Number of sections in which each species occurred.

Table 2. Water quarity of spring outflows and irriga-
tion channels drawn from rivers in the study area

Irrigation channels

Spring outflows .
pring drawn from rivers

Water tem- _ _
perature () 164 (14.7-17.5)  19.0 (17.9-20.9)
pH 6.1 (5.8-6.4) 7.3 (6.7-7.9)
EC (uSlem) 1384 (108-184) 99.1 (53-162)
EE

1. KEEYHEOFE

SO FE TR RIX A S0 -7, 5
WIXEE CIER I MDD S5 5, I Zhax, N
AHE, FHITIZY, TEVE, 74 /34 F T,
FUSRASI AR T AR TH 5, F7z, B
Bixbiro-e0n, 743k vy EEHK
WIZAEHFTEEEhTnws, Ll =foh Ty,
BRI ZNax, N4 HE, FHTIZ)IZWAD
HBHWABICE L WEND (% 1994a), Ak
WIEP > 120D 2 5 F &4 L HANDIRANLH

MOEENTWS (Y 1994a), F 72 HPR /540
AARBE, HAREHEONA hEETA ) 2Ry =V
E, L7 T MTEF LIV ET b
LAY aEFD, ERMILFED S b s -Eko
WIS 55 CH 7= (Table 1), L7435
CHRZERIR D BEZE KBS TId, AR - 4Tk
HOMER 70T DFERELHDTNHE LNV 5,

FRAIR DO AL IZ DO WT, £ (1996) &
K& TIIE R MIANZ R TREE A D 2 b D I
WwAME (BIRE THEAME] &PATWS) ORARE
MR ASND EWRRT B H, SHOER»EE Z
DIERDERL B SN, TDT &IF, BAIFEAL
TWBKREN L, WIKE E T8 IR AMK
W7z, MR A KBR AR L 728 D &F A
Ehb,

— ¢, WEXBEDD & h - 72H R g A R
EWFE 5 7-MICE, s uRe 7 beiisvak
W 2R RS AR & T, RIS
IRk & 0 & EDOIEAIBIZ 20 (TR
flh 1988) 7%, ARFAEHIIZIE, FAMIZIEAKIE L
HE$ 5L AMEEHEL TWBZERbh -7
ZOKS BHOMBLE, AFEMIZ 1T 2O E
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HIIIHGLTW5,

2. BEODAMLEE DR

WA U SR BRI AR A DT 28 S R 8 2 (20034,
b) 1T &I, AWFZEORMAEN RIZFEY T B KL HE
Yc, WiRBENTHMELELN S S DIZT3TE, 0
5 BRI & e i ] R TRl ekt b 2 AR K
P1iZ, Table 31283 20F (HIAZLGHENH 5 & D
$10Ff) Th o7z, SHOEETIE, ZThE20
FED S5 B 10TED 534l 23 FHifE R T % 72, FRISHEARGED
DD BH10FETIE, B X I 2V S. subglobosum
Morong # (< 9FEN S MO FE T MR S h e
(Table 3), & 512, AFEHN TIZ#E IR
770 TG & 3TETfERS T & 72,

ATREERIZ O & 22 BRI 1994 FF ISR LS R
723 OBFLALETHD, RPN TIZ 19944
26 DISHERM, 1ZEA DA T S Z &5 <
HEHEULHTTERZ Enbr 5, FHCEOUEGRG
Hifd K UMAROEFEAMTHE I v &F AT
IR, MEN GG L TR TEZ, 32
spp. Wik X N2z XA IERIZ L W2 &2 5, K

AT I 2 U ERE ORE L A F R E 55T
HENZ 5B,

NEFETHZAHFTETEEXFHFHXEIZONT
g, WEP Sk L TOMRE R -7, Thoas)
M AXETIHEETEE > TWBEARE L, 1F
KEOAEFEHEL TWAREMLS H 5., A S
HAEIZDNTUE, 2RISR S5 T
W5 728, iR ENE D -ET 5 HED
HB, —HT, HEMELES>TWEL A THE
Myriophyllum aquaticum (Vell.) Velde. 7 & fth
ONKIEDOHi 7= BB ADPMER S N 572 2 & IdHE
H4NXHTH 3,

/2, bavulRYNIXFE, TA /2
V=D 3L, AFEEMTOEFRIZZ N £ T
mEhT\WwEkhr o7,

Rz, iKRE OV v FF—7 5 2128\ THEREIK
fEMARRICIEE SN TCNBF YNNI I FEDH 7274
HAHMSERTE 722 &1, AHgORE EoEE
BERTEDTH D, &, FHERINAZE YN
IZLFBENAEDOAZEHKL TED, FEIIA
SN otz, AMITIFEEZEKT LM TH 50,

Table 3. Aquatic species list of the study area in past literature compared with this study

Species Japanese pame  Specdmep  Literature  his study

Egeria densa *F A FLE @) O
Elodea nuttallii aAnFEE O O
Potamogeton fryeri Jhelsna O O
P. crispus IVEE O O
P. orientalis 7434 +E O O
Sparganium erectum 27 O O
S. japonicum FHELIVY O O
Ranunculus nipponicus var. submersus INA S E O O O
Callitriche palustris NIZPANS £ O O O
S. subglobosum bx3I2) O
Myriophyllum spicatum FYF 7Y E O O
Isoetes japonica IxX=7 O
Hydrilla verticillata (L.f.) Royle VAR O
Brasenia schreberi TavitA O
Nymphaea tetragona vy s O
Ludwigia ovalis Migq. IxaF VA O
Elatine triandra Schk. IUNTaAN O
Limnophila sessiliflora F7E O
Utricularia vulgaris var. japonica 2 XFE O
U. intermedia Heyne a4 XFE O
P. distinctus | <) AR = O
P. octandrus FYNIZTeFE O
P. kyushuensis TA /ALY = VE O

Total 10 12 13

*1 Specimen records in the study area in the list of ‘Plants of Tochigi II"’.
*2 Literature records in the study area in the list of ‘Plants of Tochigi I°.
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TR KBS SR DRI TR EED A % R4 5 1
NhHHLINTHY (AW 1994a), FhIER
DTS TIEHEDEEZ LD, T
At OFEIE, Haslam (1987) O # 5 I —4F
2 K 5 Moderate (KAEREMIANE > & D & BT
B, KiairdLiEhsd) IS4 L7,

72, 743k Y= VERGARETIZHID T
DitgkL b, 74 /A V= VEEIYFFE P
oxyphyllus Miq. & ¥ ¥ = ¥ & P. maackianus A.
Benn. Dfiffi& XN Tk D, R - FEIREEOWM
NRARETHRAENIFETH S (AL 1994a), K
INTIE, 1998 I FHINIZ B W THID TZ DAl
Aitgk S e (b - BIH 1998), i TITHE
R EN T MM EUEIUN, &l & IR IR
ThBH, WNPKEETH 27-20YFFELEITH
FEENTWDHEEE S D, FEEIZITHARIZA
KAMLTHLHHEENERH S LS (hH - BIF
1998 ; H1H 2000), FEFER L 72 DIZOWTI,
LB HE L2 2KBOATH 722 &, HEE
MR THE VT EL LY =V EDAEFELH
TN TR X e 5722 & (Table 3) 7
5, ARHUKTH UM T A <, gofiks
REZ IS LUTRRBMICEm S h, E4Lx8
DTHIURMENEZEZLSENS, WThIZLA, Sl
DT TAEEMIZEREHIDODENT A s oy =
VEOGAAHNERI S TR SN Z L3R &
NEHERTH 5,

—%, ZRIOHFHETHRTE Lo 72Ok
X, ¥ 2 ¥ % A Brasenia schreberi J.F.Gmel.,
v ¥ 7% Nymphaea tetragona Georgi. % X ¥
& Utricularia vulgaris L. var. japonica (Makino)
Tamura 78 & I IEAKIKICAER T 5/, I 2=
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Table 4. Comparison of the distribution patterns of aquatic plants in different alluvial fans

Distribution pattern®

Japanese name

Joganji River Shou-gawa River Tedori River Kurobe River
Alluvial Fan  Alluvial Fan Alluvial Fan  Alluvial Fan

Species
v (A1) AlluI:rIi%asluFan

Elodea nuttallii aHnFEE W-H
Egeria densa TAAFEE L-M
Hydrilla verticillata RS
Vallisneria asiatica Miki ¥ 3 7%
Potamogeton fryeri Jhelsu L-M
P. distinctus viLsvua R
P. malainoides Miki 74 /akelsua
P. octandrus AVUNI e FE R
P. malaianus Migq. VAR
P. crispus IbEE W-M
P. kyushuensis T4k =VE R
P. oxyphyllus Yr¥E
P. orientalis 74 a4 ME L-M
P. kamogawaensis Miki #+#* I Xt F+%E
Sparganium erectum I
S. japonicum FAHTIVY
S. subglobosum ex3I7
Sparganium spp. 32 EkEY W-H
Rt s bmera et 54 7 W-M
Nuphar japonicum DC. 277k %
Myriophyllum spicatum FR¥F/ 74 F R
Callitriche palustris I ZNanN W-H

W-M W-H W-H
L-M R R
L-M R
R
L-M R R
R
W-M L-M R
R
W-H L-M W-H L-M
L-M W-H L-M
W-H R W-M
L-M R
W-H
R R
W-M R L-M
R
W-H
W-M W-M L-M W-H
R R
R W-M W-M R
R

* W-H: Wide range distribution with high constancy.
W-M: Wide range distribution with medium constancy.

L-M: Local distribution with medium constancy.
R: Restricted distribution.
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