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Relationship between aquatic macrophyte composition and environmental factors were
studied in 149 irrigation ponds mostly distributed in the surrounding area of Lake Shinji,
Shimane Prefecture, Japan, during the summer of 1984, 1986 and 1988. During the study, a
total of 38 taxa were recorded, and 17 environmental factors such as altitude, depth, trans-
parency, pH, electric conductivity, COD, alkalinity, chlorophyll a, ignition loss of bottom soil,
Na, K, Ca, Mg, Mn, Fe, PO,-P and total P contents were measured. Since the results
processed by statistical treatment and/or multivariate analysis have already been published, the
raw data on macrophyte composition and environmental factors are presented in this paper as
appendices, expecting the information to be of general use.

Introduction

There are many irrigation ponds in the surrounding area of Lake Shinji, Shimane
Prefecture, Japan. However, only scattered data on aquatic macrophyte flora have
been available. Therefore, the senior author conducted an extensive survey on the
flora and some environmental characteristics of the irrigation ponds in the locality to
document the present status of the ponds. During the July-October of 1984, 1986 and
1988, a total of 149 ponds (Fig. 1) were visited and presence or absence of all species of
submerged, floating-leaved and free floating macrophytes were recorded and 17 environ-
mental factors were measured (cf. Table 3). While these results of the survey had
already been compiled and the relation between aquatic macrophyte composition and
environmental factors were examined (Kunii, 1991), presence/absence records of all
aquatic macrophytes and the raw data on environmental factors were not presented in
the paper. This paper is thus prepared as appendices of the earlier paper. By virtue
of the large number of the sites studied, it is expected that the information presented
here will be of general utilization.
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Fig. 1. Map of the surrounding area of Lake Shinji, Shimane Prefecture, showing locations of study
ponds. Three ponds (nos. 11, 35 and 36) locating farther to the west of Lake Shinji are omitted
from the figure. No. 11, Pond Hasu-ike in Koryo Town; No. 35, Pond Ukinuno-ike at Mt.
Sambe; No. 36, Pond Himenoga-ike at Mt. Sambe. Observations were made in 1984, 1986 and
1988 for nos. 1-45, 46-91 and 92-149, respectively.

Methods
Refer Kunii (1991) for detailed description of the methods.

Results and Discussion

A total of 38 macrophyte taxa observed in the 149 study ponds are listed in Table 1,
along with their taxon codes and frequency of occurrence. Table 2 shows presence/
absence records of the 38 macrophyte taxa. Responsibility for the specific identifica-
tions rests with the senior author, and voucher specimens of each species have been
deposited in the Laboratory of Plant Ecology of Shimane University. Data on the
environmental factors are shown in Table 3.

The authors hope that the information will provide additional insight into the
relationship between distribution of aquatic macrophytes and environmental factors.
The data presented here will also be available to monitor the progressive environmental
changes of the irrigation ponds in the locality.
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Table 1. Macrophyte taxa observed in 149 study ponds, their code names and fre-
quency of occurrence*®

Taxon Code Frequency (%)
Trapa spp. Tsp 84 (56.4)
Utricularia spp. Usp 60 (40.3)
Nymphaea tetragona Georgi Nte 56 (37.6)
Potamogeton octandrus Poir. Poc 55 (36.9)
Myriophyllum oguraense Miki Mog 48  (32.2)
Ceratophyllum demersum Linn. Cde 33 (22.1)
Hydrilla verticillata (Linn. fil.) Casp. Hve 30 (20.1)
Brasenia schreberi J. F. Gmel. Bsc 30 (20.1)
Najas minor All.** Nmi 29 (19.5)
Potamogeton fryeri A. Benn. Pfr 25  (16.8)
Nitella spp. Nsp 17 (11.4)
Blyxa echinosperma (C. B. Clarke) Hook fil. Bec 13 8.7)
Myriophyllum ussuriense (Regel) Maxim. Mus 12 (8.1)
Potamogeton oxyphyllus Miq. Pox 12 (8.1)
Spirodela polyrhiza (Linn.) Schleid. Spo 9 (6.0
Limnophila sessiliflora Blume Lse 8 (5.4
Lemna paucicostata Hegelm. Lpa 8 5.4)
Ottelia alismoides (Linn.) Pers. Oal 8 (5.4)
Eleocharis spp. Esp 8 (54)
Potamogeton distinctus A. Benn. Pdi 7 4.7)
Nymphoides indica (Linn.) O. Kuntze Nin 6 (4.0
Nelumbo nucifera Gaertn. Nnu 6 (4.0
Najas graminea Del. Ngr 6 (4.0
Sparganium fallax Graebn. Sfa 6 (4.0
Nuphar japonicum DC. Nja 5 3.4)
Potamogeton crispus Linn. Per 5 (3.4
Nymphaea cv. Ncv 4 (27
Chara spp. Csp 4 (27
Najas japonica Nakai Naj 3 (2.0
Blyxa japonica (Miq.) Maxim. Bja 2 (1.3)
Egeria densa (Planch.) Casp. Ede 2 (1.3)
Isoetes japonica A. Br. Ija 2 (1.3)
Vallisneria asiatica Miki Vas 1 0.7)
Ricciocarpus natans (Linn.) Corda Rna 1 (0.7
Myriophyllum spicatum Linn. Msp 1 (0.7)
Hpydrocharis dubia (Blume) Backer Hdu 1 (0.7)
Eichhornia crassipes (Mart.) Solms Ecr 1 (0.7)
Euryale ferox Salisb. Efe 1 (0.7
Total number of ponds studied 149  (100)

*.
’

nomenclature of taxa follows mainly Ohwi (1972).
**: including N. oguraensis Miki.
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1 and 0 indicate presence and absence of each taxon,

See Table 1 for taxon name.

Records of 38 macrophyte taxa from 149 ponds.

respectively.
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Continued.

Table 2.
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Total P

Fe
0.36
0.28
0.19
0.14
0.30

0.80
0.22
0.16
0.07
0.20

Mn

2.09
1.24
2.20
1.82
1.37

Mg

Ca
(mg/1) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)
4.28
1.97
3.40
2.75
1.45

K
2.12
1.16
1.80
1.73
1.61

8.15
2.53
6.66
3.96
2.52

Na

(%)
10.80
17.60

2.88

3.04

3.13

V.S,

1.68
9.13
11.73
3.75
5.69

Chl. a

0.52
0.18
0.42
0.36
0.17

Alk.

(#S/cm) (mg/l) (ug/l) (meq/l) (ug/l)
9.50
3.00
0.00
3.00
0.00

COD PO,-P
14.85
16.43

5.44

3.16

7.27

Cond.
75.10
42.10
57.00
48.00

6.80
6.60
6.50
6.90
6.60

Tr.
(m)
0.80
0.4
0.92
1.15
0.95

(m)
0.80
0.70
1.00
1.50
0.95

Data of 17 environmental factors measured.
Dep.

Alt.
(m)
350.00
330.00
380.00
390.00
370.00

Table 3.

1
2
3
5

Pond
number



Kunn, H., Kuni, K., Aso, K. and Saxata, K.

92

— SO0 900 80 60 €0 ILE vSL bLTZ SO0 000 009  00FF 0SS —  SL'T 00091  OF
— 000 L0 O0TP TI'S 80 00T S69T Sky 000 000 009  00TIT 0S¥ OLT  OLT 000ST 6
— 800 TS0 S6T ¥OT 90 0TE T6LL ¥TS 900 000 86  00LS 0TS OS0  OS0 000VI 8
— €00 SO0 99T €T 8U'T $T9 ISIL T8 O 0ST  90°S  00F9 069 00T ST 000Vl  LE
— 00 90 SI'0 620 620 000 0605 L6F¥ P00 OST  CI'TC 00ST  OL'S 0S0  0SO 000LS  9€
— w0 90 8T LIT I€T 0T6 — LOE9L I¥0 0ST  S69  O00TL OI'6 OE0  0ST 000LC  SE
— 600 $00 TIT 66T 20T SO — €T TC0 000 ¥y 009 069 @ — — 0006  ¥E
— 10 010 96T #LT ST 66L 06'ST 65TT WO 000  6SEL 0099  OF9 OO O0P0 0005 €€
— €00 600 ¥SE€ L0S PST 80TL 0C6 8S  SLO 000 €L  00TOT 099 0TI ST 0005  TE
— 600 800 98€ TCS €T PLIL 09PL TO9 980 000  TTEL 0080 OT'L 06T 0T 0001  If
— 600 800 8t SI'L OLS 90bT OF9T 0019 980 05t 1661 00LZI OSL OO  OI'T  000C  OF
— LT0 €0 9SS ISE  SLT  6STI OFPL  6L°9C €90 000  LI'ST 0046 OL9 ST'T 06T 000C 6T
— 8I'0 90 STI IrT €T 99C  OyE€l 88S €0 OST  LE® 0009 089 060 SI'T 0001 ST
— ST0 L00 STT 8T 98T 8I'9 O8LI S9L 180 000 86 008 OI'9 SET  0TT 0001 LT
— 810 L00 8ES 956 TLT T9FL 060l I8EE 060 000  LZOL O0'EST 008 S90  SET 0009 9T
— ¥I'0 0I0 €T 8T ¥CT TTL OSIL THE 80 000  69°S 008 0T9 08T 06T 000C ST
— ¥I0 800 It 98F 68T 9SIL 000L [9S €0 0Sy  T196L 0090 O0€9 090 S80 000C T
— SE0 600 TTT 60T IST IE€0I 66T IL€C  0TO 000  LZEL O0EL OF9  S60  OI'T 0001 €T
— II0  L00 $0T 99T  LLT .TOLL LEE  L8S  HI0 000  LZOL 008 - OF9 00T  SLT 000T  TC
— 900 900 9§ 6£8 OLT IISI 9€€ € 80 000 90vL  00TEL 059 S60  OST 000I 1T
— ST0 0I0 8I'F 9SS T0E 0001 IST 099  OLO 000  8¥TL  O0LIT 099 S80 0T 000 0T
— ST0 90 6€ ¥I't 9T 90L TET I9T SPO 000  E€F0L  00€6 069 OL0 SI'T 0001 6l
— 0T0 TI0 IS LYL 06T 6L6L 68T €€ 690 000 I66L O00€Cl 089 S8T ST 00°S 81
— 8I'0 800 9L P6IL 9TS 9¥ST LET €€8 PO 0ST  656I 00°S6I 069 00T 00T 00°S Ll
— 6I0 900 SE9  TT6  8I'E 990 O0ET €9FT 690 O0ST  €r6l 009 OUL 060 06T 0001 9T
— LT0 600 ¥9T SET  €0T PPOL SST 088 P00  0ST 96T 0089 OL9 S90 00T 00°S ST
— 6C0 TIO S60 890 60T €8S T®T LL9 SO0 000 TETL  00TS 09S  SOT ST 00°S 1
— &0 6I'0 T9¢ 9T SUT 6L 68T TOLL  SE0 000  8T6L 0069 00L 00T O0CT 000f €1
— SE0 010 89T 66T 9T 799 9T 6k9T 0TO 000  SLOL  00T9 OP9 080 080 0009 Tl
— PO L00 0TS 60v TIT SIEl 8T LOS  0TO OST 86  000IT OCTL 00€ 009 0005 I
— 610 L00 T6T 99S 9T 9U'El O0E€  vTOL  HPO 00 060l 0016 OSL OCT 0TI 0001  OI
— w0 800 T T PT  90r ST S98T  II'0  0ST  9¥TL  00L9 0S9  §90  OFT 000L 6
— 610 6I'0 ST'PT 6005 9€y 080z €FE PSP 61T 00 SLOL 006ZE 008 S80 OVT  000L 8
— 0C0 L00 6FT 89Fv 65T PST  vKE  €SL PO 000  TLOL  008L 00L 09T 0TT 0008 L
— ST0 9TT 9PE  96L 9I'E LSEl 66E€  I68 S50 0T08 SLYOT  0060L  0S9  — — 000 9
(/37)  (/3w) (3w) (1/8w) (1/3w) (/3w) (3w) (%) (U37) (ybow) (I/37) (1/3w) (wo/s) 4 (@)  (w)  (w) 1oquinu
dmewol, 24  uN SN B p:| BN SA ?7HD MV 404 dOD  PUoD 4L de@ WV puod
‘ponunuo) g JqeL



93

Aquatic Macrophyte Flora and Environmental Factors

0v'0
S0
8v°0
wo
0
€60
1Tt
40!
§8°0
$6°0
w60
wl
60
8L°0
80
60
SLO
980
w90
65°0
66°0
SLO
69°0
89'1
19°0
v'0
6v°0
19°0
LSO
90
19°0
sel
wo
850
§6°0
90°0
L00
vZ'0
110
0£°0

€eT
17T
LA
6C°¢

96°1
v0°C
99°C
L'y
0T'e
91
€570
961
9’1l
L9°1
wy
S0°9
S6'1
v6°S
we
06°0T
0Tt
i
(4N}
8L'T
LS9

0zc'e
S0'C
LET
oLe
€8°C

869
97
Ir'e
It
£9°¢
wtl
Iy's
90°¢
vL'E
oL'e
Lo'v
99°¢
6v°'L
€8¢
9y
1eL
98'8
98¢
€e
40!
99°C
¥s'C
€6°¢
6'1
66'S
0S°T
18°L
¥o'v
16°'CL
§GEl
63°1
60°C
8¢C
w6
ST'9
L9C
80°¢
L'l
86'%
s

9e'1

Aad!
¥8'vT
o€l
76'8
L6
€10z
088
LeTl
ev'Cl
176
6
€Tvl
6L
66'8
LE8
9L’ST
eL'TL
688
L6
69°G
918
8L'L
€0'6
S6'91
vL'61l
L091
T0°LT
Sycl
(439}
LT'LT
$9°6
8701
ol
08'vT
89°11
99°L
61°8
IL°TL
1s°¢C
98°Cl

$9°0
€0
8¢0
LTo
L20
ST'T
87°0
€0
¥C'0
LZo
620
60°0
95°0
€0
1¢°0
09°0
LTo
8C°0
81°0
L0°0
€00

wo
87°0
seo
01°0
9’0
¥T0
17°0
€0
Y10
10
91°0
6€°0
(U0
1€°0
geo
4]
{74\
S0

00°¢
09°1T
08°0
008
00°0
000
00°¢
00°0

(N4}
08°€sT
09°LET
0E'vL

02°96

or'Tre
09°¢oT
00°€Tl
Ov°STIL
0L v6

01°86
09°10T
0v°011
09°16
08°66
06°LET
01°8ST
08°26
0C'16
or'LE

ov'LL

0€'¥9

09°06

0s°cel
0£°661
09°CItT
0€°00C
0€91T
01°SLT
06°€5C

0976
ov'L9
0€'6L
00°0LT
or'111
00°LL
00°69
00°08
00°€TT
00°68

0T’L
059
099
099
069
ov'L
099
089
or’L
089
orL

0r'9
0L
06'9
0v'9
069
or'9
0L9
009
009
0T'9
or’L
099
089
0€9
089
0S9
089
09
0T'9
09
ov'9
069
069
089
059
09
099
or'9

o'l
0¥’
S8'0
09°0
0L°0
sso

0S¢
0L'1
SLy
00°C
oLt
0C'1
£€C
or'c
0c'e
w1
sTT
0L'1
0c€e
sl

00°0¢€T
00°01
00°09
00°0C
00°0¢
00°S
0001
00°S
00°S
00702
00°0¢
00°01
00°0¢
00°0C

0001
00°0

00°00%

00°06€
00°00%
007002
00°01
007001
007001
00°0%
00°0¢
00°0¢
00°0¢

00°01
00701
00°S

00°01
00°0¢
00°0¢
00°0¢
00°S

00°01
00°0L

08



Kunn, H., Kunm, K., Aso, K. and SakaTa, K.

94

08°€C IO 90 €€T 8T 08T €IS —  0S¥6 TE0  OEE — 0999 09 — — 000IT  SIT
08€C 010 910 S6€ SLT 61T 1T8  —  L6SEL  #H0 000 — oLeer 0T — — 000IT  ¥IT
00T 800 000 6€0 SI'0 80T TE  —  0£LZ 200 00°S —  o0z9z 08S — — 0001  €II
067 010 €00 8T 8T 90 €0€l THIT 160 800  — — O0¢EIl 09S 0I'T  OI'T 000F  TII
099 120 €00 8t 8T  OFT  09El 096 8EST  0£0 000 — 0gekl OyL O0ET  OLT  000S  TIT
000 LPT  $00 86T 06T S80 60TI €S8 6€TC 610 000 — 000IT 0£9 0T S8T 000S  OIT
Ov'0L 8.0 €00 IET 790 €80 69€ — I16S  LOO OLT — 058 069 — —  000ZT 601
099 060 00 89T 0T  6L'T tTL —  6LEL 600 00°S — ovoL 09— — 000TT 80T
00T  0£0 100 9TS SPT  0TE vEYL  —  Iyvl I€0 OL'T — 000rT 09L @ — — 00000I  LOT
OI'LE 180 900 869 HPE  FOT S80I —  S88C 10 000 —  06TIEL 099  — — 0006 90T
0L'ST  S€T  TO0 €T 65S  SET 9IS —  II'8T  OP0  00°S — org9 o0TL  — — 0000  SOI
0v0L 090 000 660 ST ST TT€  —  SEE€C 0 OE€ — 0w o9 — — 00001  OT
00T 6T 000 60T ZTT 880 18T HLTL 6I'EC  0TO 000 — 0SSt 0S9 S0 00T 00001  €0T
0CvT 000 100 89T LET  6bT 8€8 6LL IFE  PI0 00§ — 0£T6 00L SOT 0TS 0000  ZOI
0v0T 20T ZI'0 0Tt €T 09T 9TII  —  86°LE  PSO  OL'T —  090PT 099 @ — — 0009 10T
0661 800 100 +Tr T8 9T 896 988 9IOT  0S0 OF'€ — 0881 08 Ol STT 000S 001
0Tyl OF0  TO0 TTE 8T 890 9ETI Lk6 OTE €20 000 — OPFLIT 069 LOT  €6T 000C 66
099 9T 00 9Lv TTT 00T E€F8T  LOST ILPL  T90  OL'T — 09SPT 0L OL0  OFT 0005 86
08C €00 SI'0 I8 I¥T €T I8ST 8 S9L 600 000 — 0I08T OP9 STT 05T  000E L6
09T 010 100 STE SPT €0 90°0I 0Tl 768 910 0€8 — 0890T 0S9 8T S5T 000€ 96
058 000 SLO 92T 0SL €90 PP €80T IS8 600 OE€E — 0gshT OI'L  SOT  SET  000C  S6
099 120 100 6L% ¥80  8ET SOOI LITL 708  LI0  OEE — 006IT 069 ST 96T 000C  ¥6
oLy €00 +00 8T T€0 9KT SEOL 858 1661 600 0008 —  OF98 06S OI'C €8E 000C €6
0588 16T  $90 TEIT IEEL  0ST OPEl  L89T SI'T9 620 OF€ — 0§z 0£9 00T  L6T 000Z  T6
0S9T ¥50 010 68T €0 8T 69€l — €6 600 080 O0STL 0L68 059  — — 0000 16
0591 650 IT0 8T 260 00% LIPI — &S $I'0 000  OV'El  08'SOL O0€9  — — 0000 06
0SLT €80 810 9T €9S IET HPL  —  OFSI TS0 000 I OESEl 0SL ST 00 0005 68
002 0 TIT0 09S 9L vTT I€8T  —  06ST  LLO OEE 96  09°€6l 00L SET 98T 0005 88
00L €0 TI'0 9T €7 SET TSI —  6I'8  YED  08S  LES  08'SCT OL9 060 SOT 000F L8
00L 680 LI'0 LEE ¥9E  9LT ¥EPL  —  OP9L  T¥'0 0S9  LLL  0T6CL OF9 09T 09T 000r 98
0S¥l Tv0  ¥I0 T SOT 69T ITIT  — — 0T0 09T  LES — 069 — — 000s S8
00L Ov0 TIO OVT  SS0  OLT T8 — S8 II'0 09T  S88 0889 0C9 080 OL'T 000r  ¥8
056 00 TI'0 90T 680 IST €08  — OL8 900 09T €9 0TH 009 O 0TT 000F €8
0S€T 080 SI'0 T0v TC8 THT 9SEL  —  0S9CT SLO 09T  S¥'6  OP'SST OL'L 080 OI'C 000F T8
056  IF0 600 LLE €L9 90 €THL  —  00S  L90 09T  SLS  OI9vI OL'L 00T 06T 000V I8
(/37)  (/3w) (y3w) (/3w) (1/3w) (/3w) (3w) (%) (/37) (ybow) (37) (I/3w) (wo/s?) 4  (w) (W)  (w) sequnu
drewolr 24  UN SN B p:| BN SA PTUD MV d'0d 40D  Puo) AL cde@ v puod

‘ponunuo) ¢ JqeL



95

Aquatic Macrophyte Flora and Environmental Factors

‘spoylaul 9y} Jo uondirdsap Iayny 10¥ (166T) NuUN3y 995
-0ads uondiosqe ommole Op—(Ll IOBNH B YNM PSUIULISNSP 9I9M SUONEIIUIOUOD UONE)
‘ltos wonoq jo ssof uonrud[="g'A (9961 ‘0OSANN) » [kydoro[yd=» YD “"OSTH N 10°0 Wa gy Hd 01 Sunenn £q Anureyy = yv ‘snioydsoyd
anjq wnuapgAjow=4-"Od ‘(L561 ‘Oles) poyrswr uonepixo suleye 3y Aq pouruslep puewsp usdhxo [eorsy)=qOD ‘(c¢ [Ppow 1010w §>ﬁo_,€=00
ISX) Aanonpuo) = 'puo) ‘poysowr ommauwiLofod Aq Hd=pd ‘ydep os1p 1yooag =11, ‘puod 3y} Jo o[pprw a1 18 Ydop 1ep = "do ‘OpmInIy = NV

“1919w010ydon
‘uonepixo dejnsiad ® I9)e J 9ATOBAI J[QNOS = J [EIOL

06°07
0C°se
0T°s¢
oLy
0T°se
08°0¥C
0v°01
0191
0T°S¢

ov'1e
099

099

(A q!
001
01°9¢
01°91
058

0S8

00°8T
0wl
099

0Tyl
0v°0t
0v°01
0T vl
0081
01°LE
06°61
06'61

00°LCT
0cCt
0Ly
(1]
0Tvl

LS0
90°0
LS°0
€00
91°0
090
80°0
01°0
800
wo
€Ll
S0
9c°0
¢
0L°0
02’0
6C0
L0°0
¥E'0
81°0
80°C
91°0
w0
¥i'o
61°0
00°0
0’1
o
o
1o
¥1°0
L1
€'e
€'l

€00
10°0
S0°0
S0°0
1o
v0°0
00°0
00°0
00°0
00°0
110
10°0
90°0
81°0
200
00°0
200
200
110
£0°0
01°0
00°0
0°0
00°0
00°0
10°0
70°0
¥0°0
£1'o
00
200
1o
€00
€0

0S°C
(483
Sv'e
40!
Sr'e
w'T
16'%
LE'T
§8'6
€eT
LT
161
L1'e
Sv'e
€5°¢
€0°S
e
€e’s
L0'¢
16y
or'c
0Ty
8c'e
€L9
v6°L
[4: 04
60°%
10°S
1Lc
65°¢
L0e
¥8'1
18'C

1ce
£8°¢
€51
Sl
L0C
oL'1
1Ty
ST'T
6L°01
Lo'1
144
8¢’
1€°0
Le'e
0e'C
60
90
79°6
LeT
66'1
L9°¢
L9°¢
€0°6
999
$6°6
86°C
86'¢
0TS
86'C
€51
LO'T
vI'e
£8'C

96°0
01’1
19°0
£8°0
06°0
8LC
$8°0
¥0°'T
T
059
0c'T
98°0
or't
€81
Sl
950
080
00°¢C
65°0
€L'T
6v'C
91
98°0
0e'1T
or'0
€0'1
080
ST'T
98°1
05°0
£9°0
17T

v

veL
L8°6
Sv'o1
€611
€0°CL
61y
wy
6L°01
Loel

0S°€C
$9°01
ST°0T
$8°6

€eel
6v°11
95Tl
Ly'el
L9¢l
Loetl

6¢°11
08°Cl
6511
crot
69°01
w6

06°Cl
LOPT
6v'11
0c°el
08°¢cT
£€€°C1
IL'8

0g’L

voL

L3891
w96
€L
S0°01
£€9°6
w8
90°01

60°0¢T
0S°ST
65701
629
9’8
LT°SE
Y
S9°¢
0e°81
86'6
el
6L°11
96Tt
Sv'se
78°8¢
vovl
9¢°Cl
ST°29
¥9°1S

X 4
76'9
LT91
19°01
81°¢ee
Y0°€l
6£°0C
(4%
w'TL
$6°¢6
06°6
Sel
68°L
98°6C1
L38'LT

00
ve'0
o
170
170
o
170
4NY
9¢°0
€0
91°0
¥Z°0
01°0
¥e'0
o
v1°0
ST0
6C°0
850
70°0
15°0
02’0
0v'0
990
Lv'o
Lv'0
€0
8T°0
90°0
80
4Ny
LT°0
8¢0
S0

0c°€
0,9
0L91
0L 1T
00°S
00°08
oc'e
oc'e
0L'T
0.9
0g'e
00°0
00°0T

00°0
0.9
00°01
0c'c
oLt
0g'e
000
00°0
oL'TT
0L'T
0L'T
0Lt
0L'T
00°S
00°S
0L'T
0,9
0Lt
00°0
00°S

0¢°8L
00'v0T
09°¢6
00°0C1
08°LIT
0L°6S
0E'vL
09°¢01
09°1¢C

0801
0C'16

01°68

09°911
01911
0T°eTl
09°8¢T
0c'9¢T
097891

0L°TET
09°¢91
0e'vel
0v°001
0gsel
0g'611
05191
06°611
06°811
08°6€T

0T°LIT
0T°011
0C’L8
0T°8L
06°T01

0z'9
018
009
09
0z9
0v'9
099
0.9
or°’L
069
0SS
009
009
0r'9
009
009
009
059
089
ov'S
0L9
0T’L
0r'9
or'L
089
0.9
089
0L'9
06°S
ov'L
0C9
009
099
089

8L0
SL'T
LSO
S0°C
06°1
0L°0
ST'T

COCOoONSO WO
MANaSn
T O v

I

0L'T
$9'¢
0T'e
06'C
0L'e

000
00°0¢
00°0S
00°0ST
00°0ST
00°0%
00°0%
00°02
00°0¢

00°0S
00°0S
00°0%
00°0%
00°0C
00°02
00°05
00°0S
00°0%
00°0%

00°0S
00°0L
00°0¢
00°01
00°0¢
00°0C
00°0¢
00°01
00°01
00°0¢
00°0%
00°0S
00°01T
00001
00°00T

6v1
8yl
Lyl
g
Svl
44!
el
ol
14}

ovl
6¢€1l
8¢l
LET
9¢l1
getl
el
€el
el
1ct

0€T
6C1
8t
L1
9l
Y4}
14}
€l
(44
171

ozt
611
811l
LT
911



96 Kunm, H., Kunm, K., Aso, K. and SAkATA, K.

References

Kunii, H. (1991) Aquatic macrophyte composition in relation to environmental factors of irrigation
ponds around Lake Shinji, Shimane, Japan. Vegetatio. In press.

Ohwi, J. (1972) Flora of Japan. Shibundo, Tokyo, 1560 pp. (In Japanese).

Saijo, Y. (1957) Manual of Limnological Studies. Kokon Shoin, Tokyo, 306 pp. (In Japanese).

UNESCO (1966) Determination of photosynthetic pigments in seawater. Report of SCOR-UNESCO
Working group 17 (Paris): Monograph on Oceanographic Methodology 1. 69 pp.



