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35 Nitella flexilis var. flexilis -
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3.6 Nitella acuminate var. subglomerata -
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3.7 Nitella allenii var. allenii -
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Nitella gracillima var. robusta
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Nitella morongii var. oligogyra
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311 Nitella graciliformis -
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3.12 Nitella mucronata -
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3.13 Nitella mucronata var.gracilens -
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3.14 Nitella rigida var. rigida
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3.15 Egeria densa
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3.18 Ottelia alismoides
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3.19 Vallisneria denseserrulata
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3.22 Potamogeton malaianus
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3.23 Potamogeton perfoliatus
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3.24 Potamogeton anguillanus
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3.25 Potamogeton crispus
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3.26 Potamogeton maackianus
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3.27 Potamogeton biwaensis
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3.28 Potamogeton leptocephalus
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3.29 Potamogeton oxyphyllus
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3.30 Potamogeton panormitanus
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3.31 Najas marina

- .| | -
®

143



331

@ 1997 2013

-
‘\"l
Yy
I §
_ 3
. =
|y
L’,.,
/
:\
I
W,
N,
L
)
L

~

144




)

331

s s
ZEN ZEN
ey ey
25 25
B BN
L2 L2
(I 1997 ] 2002
E E
5 0 5 10km 5 0 5 10km 1 ‘
ol &l
=®m =Em
FEN ey
LI 25
L BN
Eaz 0] Lz 0]
] 2007 ] 2013
E E
" 0 5 10km i 0 5 10km ‘
b::::ﬁ b::::ﬁ

145




@)
1997
[m]
0 500 1000 1500 2000
(,:::::
i _
- iﬁ

c::::::____T:===_
I ——
+ 1 2 3 4 5
2007
[m]

0 500 1000 1500 2000

146

331

2002
(m]
500 1000 1500 2000

2013
(m]
500 1000 1500 2000




©)

[=]~

[=]o

[=]o

1997

1997 :109

1997 :5,919

2002
25 50 75 100

2002 :109

25 50 75 100

2002 :6,651

10 20 30

1997 :557,537.0

2002 :569,205.0

147

2007
25 50 75 100

2007 :109

25 50 75 100

2007 :7,074

2007 :512,157.0

331

2013
0 25 5 75 100

2013 :7,245

2013 :466,326.0



| 1997 2002 2007 2013
[%] %] [%] [%]
0 5 10 15 0 5 10 15 0 5 10 15 0 5 10 15
0 0 0 0
-1 -1 -1 -1
-2 -2 -2 -2
-3 -3 -3 -3
= -4 -4 -4 -4
"5 -5 -5 -5
-6 -6 -6 -6
m5 B5 w5 u5
-7 o4 -7 o4 -7 o4 -7 o4
o3 83 o3 o3
-8 o2 -8 a2 -8 @2 -8 02
o1+ o1+ o1+ o1+
-9 9 | -9 -9
N= 1,047 L N= 1,993 N= 2,490 N= 3,341
[%] [%] [ [%]
0 20 40 60 0 20 40 60 0 20 40 60 0 20 40 60
-6 -6 -6 -6
|5 5 a5 a5
-6 o4 -6 o4 -6 o4 -6 o4
5 o3 5 B3 5 o3 5 a3 ()
@2 @2 o2 o2
-4 o1+ -4 o1+ -4 o1+ -4 o1+
. -3 -3 -3 -3
S
-2 -2 -2 -2
-1 -1 -1 -1 )
0 0 0 0
1 1 1 1
2 2 2 2 )
3 3 3 3
4 4 4 4 )
5 N=1,047 5 | N=1,993 5 N=2,490 5 N= 3,341
9 -log [mm]
| 1997 2002 2007 2013
[%] [%] [%] [%]
0 25 50 75 100 0 25 50 75 100 0 25 50 75 100 0 25 50
o [ o : . , ) o T : : , ) o : )
ER -1 R -1
-2 -2 2 [ -2
-3 -3 3 [ -3
=4 [ -4 4 [ -4
-5 :’ -5 - -5
% [ -6 -6 HZI -6
[ m5 u5 [ w5 w5
-7 L o4 -7 o4 -7 | o4 -7 o4
L o3 m3 L o3 o3
-8 | o2 -8 o2 -8 | o2 -8 02
b o1+ o1+ L o1+ 01,4+
9 | -9 -9 | -9
L N= 10 N=7 L N=7 N= 22
[%] [ [%] [%]
0 25 50 75 100 0 25 50 75 100 0 25 50 75 100 0 25 50 75 100
- : . , ) . - : : , ) - : . . .
3 m5 u5 3 m5 L1
-6 o4 -6 o4 -6 o4 -6 a4
-5 "3 -5 B3 -5 83 5 B3 ()
3 o2 a2 3 o2 o2
4 o1+ -4 o1+ -4 a1+ -4 o1+
.- -3 -3 -3 -3
< L L
-2 -2 -2 -2 :I
-1 -1 -1 -1 )
0 0 0 0
1 1 1 1
2 2 2 2 )
3 3 3 3
4 4 4 4 )
5| N= 10 5 N=7 5| N=7 5 N= 22
¢ -log, [mm]

148



3.32

3.32 Najas oguraensis
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3.33 Schoenoplectus lineolatus
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3.34 Cabomba caroliniana
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3.35 Ceratophyllum demersum
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3.36 Myriophyllum spicatum
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Myriophyllum aquaticum
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4.1
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1997
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2002
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2007
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2013
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4.2
* L)
(0
[ha]
1953 3570 2,344 5914 1954
1955 1962 (4,653) 1966
1964 719 60 779 1966
1969 2,229 710 2,939 1972
1974 1975 327 1974 1976
1994 1,214 227 1441 1994 1996a
(3,383) (623) (4,006)
1995 2,111 947 3,059 1998
1997 1998 3,001 1,699 4,700 1998 1998
4,047)  (2,220) (6,267) 1994
2000 1530 1295 2,825 2000 2001
4,144)  (2,927) (7,071)
2001 (3,248%) 2004
2002 3461 2,936 6,397 2002
(4,859)  (3988) (8,847)
2007 2003 3,155 6,058 2007
(3952)  (4,117) (8,070)
2013 3362 2,624 5986 2007
(4,993)  (4599) (9,592)
10
* 56km?2 58
@
""""""""""""""""" 1997 3,001 (4.8%) 1,699 (32.4%) 4,700 (7.0%)
2002 3,461 (5.6%) 2,936 (55.9%) 6,397 (9.5%)
2007 2,903 (4.7%) 3,155 (60.1%) 6,058 (9.0%)
2013 3,362 (5.4%) 2,624 (50.0%) 5,986 (8.9%)
2013 /1997 1.12 1.54 1.27
2013 /2002 0.97 0.89 0.94
2013 /2007 1.16 0.83 0.99
62,188 5,248 67,435
()
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5.1
)

51
Noi 1) } 2) 1 3) 1 4 5t 6 1 718 9) 110
1935 1962 1982 | 1986
Ne 1910 1953 1974 198811995 1995
1943 1965 19831987
- - 108} 67 f 39} 48 | 18 | 48 } 55 - 1109
1 Chara braunii o o
2 Chara corallina var. corallina o
Chara sp. o o o
3 Nitellopsis obtusa o
4 Nitella flexilis var. flexilis o
S b Nitella acuminata var. subglomerata b h b o..
6 Nitella allenii var. allenii o
7 Nitella hyalina o
8 Nitella gracillima var. robusta o
9 Nitella morongii var. oligogyra o
10 Nitella graciliformis o
11 Nitella mucronata o
12 Nitella mucronata var. gracilens o
13 Nitella rigida var. rigida o
Nitella sp. o o o o o
Blyxa japonica o
b Blyxa echinosperma ] LS SR SR U SN AU IR U AU SO S
14 Egeria densa el o o o o o o
15 Elodea nuttallii ** o o o o o o o
16 Hydlrilla verticillata o o o o o o o o o o
17 Ottelia alismoides o o
18 Vallisneria denseserrulata o o o o o o o o o o
Vallisneria asiatica o o o
19 Vallisneria asiatica var. biwaensis * o o o o o o o o o
Potamogeton distinctus o o
Potamogeton nipponicus o o
20 Potamogeton octandrus o o
2L b ... Potamogeton malaianus, 1. 4o 10° | ° i 9 1! ©_|m S IS ST S o
oo b Potamogeton malainoides ___________________{ ‘o 4k bbb
Potamogeton dentatus o
22 Potamogeton perfoliatus o o o o o o o o o
23 Potamogeton anguillanus o o o o o o
24 Potamogeton crispus o o o o o o o o o o
25 Potamogeton maackianus o o o o o o o o o
26 Potamogeton biwaensis * o o o o o o o
27 Potamogeton leptocephalus o o o o
28 Potamogeton oxyphyllus o o o
29 < P. oxyphyllus ><P. maackianus o o
30 Potamogeton panormitanus o
3L e N@as Marina ] © L O . o1 9 L ©_ .| O 4.¢ S SO S o..
32 Najas oguraensis o o
Najas minor o o o
Najas graminea o o
33 \ Schoenoplectus lineolatus o
{ Ranunculus nipponicus var. submersus o
34 | Cabomba caroliniana o o io | o o o
35 L Ceratophyllum demersum o o o o o o o o o
36 \ Ceratophyllum demersum var. quadrispinum o o °
37 Myriophyllum spicatum o o o o o o o o o
Myriophyllum verticillatum o o o o
38 Myriophyllum aquaticum el o o o o
16 21 17 13 17 16 20 17 17 1
48 32 22 36
37
1 No. 1991a
2 1977 (1994)
3 * *%k
4
5 ><
6 No. 1) (1910), 2) (1943), 3) (1962), 4) (1966), 5) (1975), 6)Kunii et al.(1985), 7) (1991a), 8) (1991b), 9)

(1998),10) ().
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5.2
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1997

2002

189

2007

1997
2002
2007
2013

1109
1109
1109
1109

52

2013

82,
82,
82,
82,

27
27
27
27
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©)

1997 2002 2007 2013

[1 [1 [1] [1
0 25 5 75 100 0 25 5 75 100 0 25 5 75 100 0 25 5 75 100

X
D
X

Q
1997 :5,919 3923, 1996
2002 :6,651 4271, 2380
2007 :7,074 4435, 2639
2013 :7,245 4634, 2611
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1997 2002
[1 [1

7YX K SN

XX X X
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2007

10 20 30

10 20 30

1997
2002
2007
2013

:557,537.0
:569,205.0
:512,157.0
:1466,326.0

352,563.5,
338,168.0,
305,697.0,
309,133.5,

52
2013
[
0 20

30

10 20

30

10 20

30

204,973.5
231,037.0
206,460.0
157,192.5
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S S N T Lot ) . o o - I
i PR s .
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suun D TSN £ IO O A I A A
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. 1
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(] I
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9 b——
P .
. Py 3
o 3 1
pe —
S
B -
| Lo |+t ~
Py -
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o 1 o
,,,,, ’ - i R -
o .
o Py e
1 e
..... S— - Lo - - R
1 ++
S N R . | . I it ]
.
.
.
Y R ] .
P
Py
S
i 3
3
S
p
1 e e I »
. . PNy
i o Py T e e e . T
46! 8] 14 2 2 18] 1 1] 1] 1] 1 3 9t 96 103} 109 2| 731 96) 42| 88} 87] 101} 44} 109} 40! 69| 12 3j 85/ 47) 10f 19| 90 109 3
P I I I S P PO P S PO P P P S P P P P P S P P P P P P PR P P P P P PR R
1. . . | ce . NN ENNE e T T T o 21 ar.088 28,049
e 1997 1998 2002 2007 2013 No.1 109
1997 1998 2002 2007 2013 No.1 109
o 1997 1998 2002 2007 2013 No.1 109 2
1997 1998 2002 2007 2013 No.1 109
++
1998 No.11,16,20,38,41,60,64,82,85,95,103 1999 2002 No0.16,41,82
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B.S.L.

[9] (o]
e Y m m
1 Chara braunii 2013/ 8/ 3 490 -6.96
2 Nitellopsis obtusa 2015/ 9/ 4 1010 -2.50
3 Nitella hyalina 2013/ 7/24 840 -1.62
4 Egeria densa 2013/ 9/ 4 51 990 -6.38
5 Elodea nuttallii 1999/ 7/ 4 51 140 -2.80
6 Hydrilla verticillata 2015/ 8/29 16 150 -2.89
7 Ottelia alismoides 1997/ 8/20 50 -1.02
8 Vallisneria denseserrulata 2013/ 7/29 720 -1.69
9 Vallisneria asiatica var. biwaensis 1999/ 6/26 64 30 -2.77
10 Potamogeton octandrus 2011/ 7/ 4
11 Potamogeton malaianus 2013/ 8/ 3 2 150 -1.38
12 Potamogeton perfoliatus 2013/ 7/29 40 280 -1.32
13 Potamogeton anguillanus 2013/ 8/ 3 2 170 -1.24
14 Potamogeton crispus 2013/ 9/ 2 59 80 -2.78
15 Potamogeton maackianus 2013/ 7/25 21 280 -1.41
16 Potamogeton biwaensis 2013/ 7/25 1250 -6.71
17 Potamogeton leptocephalus 1999/ 6/26 510 -3.77
18 Potamogeton oxyphyllus 2000710/ 3
19 Potamogeton panormitanus 2013/ 7/27
20 Najas marina 20137 8/ 7 200 -5.68
21 Najas oguraensis 2013/ 9/ 9 490 -3.39
22 Schoenoplectus lineolatus 2013/ 8/17 64 1,420 -2.41
23 Cabomba caroliniana 2013/10/ 5 87 100 -2.41
24 Ceratophyllum demersum 2016/ 8/20 41
25 Myriophyllum spicatum 2011/ 7/23 98
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