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Study on the Development of the Water Purification Method in Lakes
and Ponds Using Ecological Techniques

Kazuya YOSHIZAWAI, Masato HORIUCHI', Yuya SASAKI', Kazutaka TAKAHASHIQ, Shuhei
YAMASAKT’, Kazuhiro TOZAWA®, Jun’ichi MTYAZAKT’ and Yukihiko SERISAWA’
("Yamanashi Prefectural Institute for Public Health and Environment, *Yamanashi Prefectural Fisheries Technology Center,

Y amanashi Prefectural Agritechnology Center, “Yamanashi Forest Research Institute, University of Yamanashi)

Abstract In this study, we are intended to suggest not only a purification method of water quality with ecological method in various
ponds and lakes, but also the supply method of the aquatic macrophyte used for purification, and also the usage of the macrophyte as
product. In 2011, the first year of this study, cultivation experiments of water-plants with water tank at the various lights conditions and
cultivation experiments of bivalves in a pond of the park were carried out. Several facts were revealed from these experiments; i.e.

1) Aquatic macrophytes and bivalves located in the experimental area were seriously damaged by attack of fishes and birds.

2) It was revealed that Unio douglasiae biwae was available for purification of water under the water temperature condition higher than
30 °C.

3) As a result of the cultivation experiment at 15 °C under 44 yE/m?%s light intensity of different light quality and a 14 h:10 h light: dark
(LD) cycle, the growth (elongation, number of branches and fresh weight) of Elodea nuttallii was larger under the red light than in
the white light and blue green light.

4) According to the analysis of components included in the aquatic macrophytes, it was considered that they were usable as manure
directly.

5) Additionally, high concentration of zinc in Vallisneria asiatica suggested that macrophytes would be available to remove zinc from
the water and the bottom.
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4 i (R) | wEmG) | BEHE %) | EEEE %)
FA 0 44 131.5 18.3 3.7
v 1 13.4 0.4 0.4
AT FIRA 12 2.74 5.0 0.1
T —F L 181 667. 17 75. 4 18.7
oA 1 1, 300 0.4 36.5
THIIHA 1 1, 450 0.4 40.7
it 240 3, 565 100.0 100. 0
*3 £R(cm)

i 4 HEEL FEE | ROl FoME | (R =
FA I 44 5.7 12.7 3.5 2.3
= 1 10. 4 - - -
FA T F AR 12 2.5 3.2 1.8 0.4
TN—X 181 5.8 14. 4 4.1 1.4
=4 KE (@)

i 4 HEE EEE | ROKiE BoME | BRERAE
FA BT 44 3.0 25.5 0.3 5.7
=y 1 13.4 - - -
FA T FINA 12 0.2 0.5 0.1 0.1
T—X L 181 3.7 62.3 0.9 5.3
A 1 1, 300 - - -
THIIHA 1 1, 450 - - -
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=5 EEARMOKPRE
St.. 1 St.. 2 St.. 4 St.. b
EhhE KhKE HRAE|EPHXE KPEE HNALE|ZTHE KPEkE HALE|ZDHXE KPhE BXEE
KZE | (uE/m?’/s) (ME/m2/s) (%) (uE/m%/s) (WE/m2/s) (%) (uE/m?%/s) (uE/m2/s) (%) (UE/m%/s) (UE/m2/s) (%)
2011/7/11 10cm 1798. 6 1212.8 67.4
50cm 1795.2 169.0 9.4
2011/8/8 10cm 1599.1 1182.9 74.0 1564. 6 1011. 4 64.6
50cm 1544.3 509.3 33.0 1583.5 387.5 24.5
2011/9/5 10cm 343.3 162.1 47.2 371.3 176.1 47.4
50cm 394.1 19.3 4.9 392.5 47.3 12.0
2011/10/11  10cm 516.8 290. 4 56.2 1039.3 562. 3 54.1 764.9 458.7 60.0 635.5 402. 1 63.3
50cm 512.7 37.2 1.3 1167.7 123.2 10. 6 635. 8 118.2 18.6 621.5 217.0 34.9
2011/11/14  10cm 936. 2 686. 9 73.4 953.2 600. 7 63.0 1065. 3 759.8 71.3
50cm 953.8 204.2 21.4 995.8 117.0 1.7 1096. 6 273.2 24.9
2011/12/12  10cm 768.0 629. 2 81.9 735.5 618.6 84.1 560. 4 315.6 56.3
50cm 669. 4 208.2 31.1 375.2 119.0 31.17 655. 9 183. 6 28.0
2012/1/16  10cm 212.0 134.1 63.3 243.3 150. 6 61.9 202.5 127.4 62.9
50cm 216.6 49.5 22.8 229.8 50.2 21.8 194.8 47.8 24.5
2012/2/20  10cm 1035.2 731.9 70.7 1106.0 7121 64.4 1168. 7 890.9 76.2
50cm 1108.2 248.1 22.4 1031.2 147.1 14.3 1191.6 313.2 26.3
*6 HEELARMDKE
BlER 2011/7/11 2011/8/8 2011/9/5 2011/10/11 2011/11/14 2011/12/12 2012/1/16 2012/2/20| FELRE+
St.1 AIERAIREsRE 10:30 11:03 9:50 10:15 10:36 12:50 12:41 10:08| K &N Fi
BEHHE(cm) 40.0 50.0 40.0 40.0 50.0 25 25 500/ 500 400 450
BRE(cm) 16.5 21.0 18.0 24.0 26.0 575 415 205 575 165 28.1
AE(NTU) 19.1 16.4 21.3 15.3 10.0 4.0 59 91| 213 40 126
BEXIEEE uS cm 153.7 148.2 103.8 115.2 104.9 91.6 83.8 79.3| 153.7  79.3 110.1
BRIEEE uS cm(25°CHE(E 145.1 141.6 105.9 131.6 1285 137.8 135.7 117.5/ 145.1 1059 1305
DO 78 8.8 45 11.6 9.8 10.1 12.2 122| 122 45 96
PH 8.0 8.4 6.9 73 74 74 9.4 88| 94 69 79
JKiR(°C) 28.8 28.8 24.1 18.9 16.2 8.1 53 100| 288 53 175
SIBCC) 32.0 33.5 23.1 21.8 17.0 85 55 93| 335 55 188
St.2 RITE BAsARFRE 11:16 10:20 10:40 11:02 13:15 13:23 10:40| RK ®/I FH
EHE(cm) 60.0 50.0 50.0 50.0 &5 &5 50.0/ 600 500 520
BERE(cm) 225 21.0 21.0 19.0 64.0 38.0 205 640 190 294
AENTU) 9.7 19.3 16.9 14.7 5.2 6.0 136 193 52 122
ELEER uS cm 1485 93,5 107.4 108.8 922 89.4 97.8/ 1485 89.4 1054
FERIEEE uS cm(25°CIREE) 139.8 95.4 122.9 1335 138.6 1443 1445 1445 954 131.3
DO 7.9 29 95 9.0 10.4 13.4 137| 137 29 95
PH 8.4 6.9 9.2 79 15 9.7 94| 97 69 84
JKig(°C) 285 24.1 18.8 16.3 8.2 5.2 86| 285 52 157
SR(°C) 354 24.1 21.0 18.8 8.0 5.1 10.7] 354 51 176
St.3 JAIEBRaERE 11:36 10:55 11:10 11:14 13:30 13:31 11:05| &KX &=/ FH
EHE(cm) 65.0 50.0 50.0 50.0 &5 2% 50.0| 650 500 530
BRE(cm) 27.6 22.0 215 19.0 410 375 230| 410 190 274
AENTU) 73 17.6 13.0 13.6 4.1 55 10.3| 176 41 102
EREERE S cm 150.5 93.8 112.9 109.5 90.6 87.8 9951505 87.8 106.4
ERGEE uS cm(25°CHREE) 142.4 95.3 128.0 134.1 1359 143.0 1457|1457 953 132.1
DO 72 30 9.8 8.3 10.7 134 134 134 30 94
PH 7.6 6.9 75 7.6 75 9.7 94| 97 69 80
JKig(°C) 28.5 24.3 19.1 16.0 79 48 92| 285 48 157
SIR(C) 32.9 24.4 21.1 19.7 135 46 122 329 46 183
St4 BIEBAsARRR 12:11 11:05 11:21 11:25 13:45 13:46 11:20] &K &/ Fiy
BEHHE(cm) 60.0 50.0 50.0 50.0 25 2% 500 600 500 520
BRE(cm) 235 220 >30 24.0 65.0 450 265| 650 220 343
AENTU) 838 146 6.8 9.4 37 6.1 116| 146 37 87
EBEREEE S cm 151.9 100.0 1258 107.2 87.6 86.9 935/ 1519 86.9 107.6
FERIEEE S cm(25°CHLE(E) 1443 101.7 142.0 132.8 132.3 142.4 138.1| 144.3 101.7 133.4
DO 6.9 2.9 8.3 8.2 119 125 100| 125 29 87
PH 75 6.8 8.4 74 75 9.7 93| 97 68 81
JKig(°C) 28.2 24.1 18.9 15.8 74 47 90| 282 47 154
SB(C) 356 239 209 1938 132 5.1 138 356 51 189
St5 BIE BAsA R 11:55 11:20 11:37 11:43 14:06 14:.07 11:40| &KX &/ FiY
EHE(cm) 60.0 50.0 25 £3%(80) =0 =0 500/ 800 500 533
ERE(cm) 245 20.0 >30 >30 100.0 45.0 39.0/ 1000 200 457
AENTU) 6.3 17.1 40 33 1.3 5.1 128/ 171 13 7.1
EXIEEE uS cm 151.8 116.1 144.2 102.0 88.9 85.7 90.2| 151.8 85.7 111.3
FERIEERE uS cm(25°CIRE1E) 1448 118.0 165.0 127.9 134.4 140.8 134.1/ 165.0 1180 137.9
DO 7.0 70 74 8.3 125 9.5 90| 125 70 87
PH 7.1 70 8.1 15 76 8.7 84| 87 70 78
JKig(°C) 27.1 24.3 185 15.3 73 45 92| 277 45 153
SUR(CC) 3538 24.6 22.1 19.2 9.9 5.1 156| 358 51 189

HI14H8, 2021 HIIBICHOKRERZAE L. 728, fil
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MIXFNZN20114E10H 198, 20124E1 H 11 B To7-. 4%
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7H, 10H, 1HOREFRFIZB W TETOREHEH THRE
DAL —EOREITHREZLIRELBERIIRL,
FNEIXTA MHI0 AT TREREL, #EIX10A 251
AT TREEKE L.

HERICBWOTHTADLI0 AT TITRRIE A K&
ML, 10 MBI T TERRE A REEINL TR
7. THIC K AZHRELIE, lcry Mo B2/ ~b
NWTLESTZ. 2D %, THITBAELIZ140(8 D5 510 A ORI E
BRI II3SIE R LN EFL Cnedyoiz. £2C, 10H OFE
FERFIZIT &2 AT R M IHIC AT L AR O i & 35
AHLT2(9). 1, 10R ICHORIEEIT> TrLHBEE TS
FETOMICHEENIEA TLESTZDT, 34 A0 K HA
HBMLE. LAOHIEDE, SEAZEEIZHERO 2757
DT, IR TH-12EEZSN5.

ZHEADNAIZL > THD R EE1T78572. 16SIRNAIZK
ZAEFILRIN01Z, NDUZEDHERIZRK LR T W 027
R AAL, BIHOBIRET D A EEMEO S HHEE~T, MIZE W
TiX, 16SIRNADFE RO AR LT

BRI AW E WX TR T A1~51X16StIRNAEND1 E
HHIZBWTY, BARDEMDZ TR HA LRI E TR
L7z, B OBRORIEME-HIZ, L%t 2b 27270
TR T HA DR ThHDHE BT, 16SIRNAIZI VT,

499,7 Anodonta woodiana
SETO#IR D H A (kd1)
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| WIFRR T H A (yn1)
52 100 L=< 44 (yn2)

AR S B LA P e T TR S & 5575 (2012)

X9 BEMHLLMERELIZREY

B%7 47 RUHADHEE

HE(%) R (%) B (%) BEE(%)
E1H +0.239 +1.234 +3.412 +1.791
FoH +0.246 +2.455 +0.484 +1.952

F1H: 201147 H11H~10A 140
F2M:10H 148 ~20124£1 H111°

INBIEX~ A LTI R TR LT, BAHOBROIR
HERI~LIZEWEENEL > T Fav A BTz H R
AR LTz, 2D OIRIERIIS T R A% BT DR
WD CTRAEICIT VW o7z
() BEMEHERORE

260/ DB E LI E M E M0 MEBE SN, FDHH270
(89.7%) N EARI3 pm, FX£9330 pmE40 ymdD 7T VT3 A
FTIBOEHRETH-T=(K12). TUTatAT@USCIL, B

Margaritifera margaritifera @ AL DaARAT NI N—T)
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Cristaria plicata
—W)Ii—[iﬂ NS RHA (kk2)
100 || \LHEHSRITA (yk1)
92 WD S R A A1 (yk2)
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Acuticosta chinensis

BAEDMEDIRTEE(eC)

100 BRI DRIETE(eL)
99 FBAEDMEDIRTEHE (eA)
67 & HE DR DR 1EFE (eB)

HE DR DRIEFE(eK)

Unio douglasiae
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FAE DR D RIEFE(eO)
FEHEDIEDRTETRE (eP)

N
=

66
70

E—

Lamprotula scripta
Lamprotula tientsinensis

0.05

B10 16SrRNAICE DEEEL - RfH

100 'T Lamprotula zonata
Lamprotula fibrosa
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69

Acuticostal®

A

B aoshq

7RI HA

H=</eHh41E



Corbicula fluminea

X<AL2(yn2)

991 ch R H A1(yn1)

91 SATOGR D 41 (kd1)
Anodonta woodiana

0.05

X11 NDLIZEDEHEEL - Rt

Anodonta woodiana
100 eI H S R A 12( yk2)
A OGP S RHT 1 2(kk2)
100 WeR#AS ZH A (yk1)
Cristaria plicata
83 Cristaria plicata
14 Cristaria plicata
62| Hyriopsis cumingii
Hyriopsis cumingii

Hyriopsis cumingii

Hynopsls schlegelii

87 riopsis schlegelii
]

B8 D =D EEEK(eK)

100 s 4E DR REEL (el)

BHE DI EIERE (eJ)
ASHE DI D EIEFEC(eC)

10022 4 (o et D SEAE FEB(eB)
BIEDRRDEIEIEA(CA)

Lanceolaria grayana

B AHE D IE D ETETEM(eM)

97y Unio douglasiae sinuolatus

Unio douglasiae sinuolatus
Unio doug/asiae

SO 9
e 2T RS 4 13(yt3)
AIOST R H A2(kt2)

PP A RIBLSI 2R E LT

Hyriopsis cumingii x Hyriopsis schlegelii

Hyriopsis cumingii x Hyriopsis schlegelii
Hyriopsis cumingii x Hyriopsis schlegelii
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3-3 KEEY DO HIEEER

AT EOMEARICRTOHEOREEL K I3ITRL
To. RO T TR LB Hiot A T T
BLTIeb DL N REHMRAR L. Fio, RO o
L72b DI B B 2% <720, BB REIZ OV TH
MR ER T,

3-4 RKEMRUZOHBOEEDORET

INBLIES A B X — N TS L= d v av T
MKBI O avE, S Px/ 7VE, JaelglEME R
WTHERR LI HERR D R Ay il A VR

X avEEMIKILE KEDNIBZ% THYFr Y0k
LB Y OIEFE LRI E DECThHoT-. £=, OO
SHEL R OE 2 ZRO BT, SR LM O EICD
WTCIERFER I E MEE R LT (3%8).

KR EHEAE D E A R IE R OFEB L O AFIAIZEY

WCREIREWVDFED LI, RO B LIFIH T 5C/NEIX
/\—%chtof?yl\ T T HBIEM ELTHWHERE 23305
GOFLSE, FERRZ BB &L THW=HEE 23202 )8 Th -
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ICRERBVLRED SN, BAE DO B 2R3 5C/Nix



NI BLOYYRF o7 EHRIEMEL THWIZHEAE233075
GOFRFE, R IRZBIEHM LU THWHEE 202 EE CTh o>
7=,

3-5 JRIKHEMIHERE Y D 1E R

VrBATHE % OEULAM 2RI TR D &2 fUYEL 2. 5
Wi, OKPCIREHERF CEDIRE, OMMIRIFVZLRO
FTOVEEREREATLHIL, QRIEORS S, @RE= X
DOHIEH CTFML /2L A, BUTRLIC B+, MR ARZ AV

TS BPEITITE L T D LT L7,

4, & B

4-1 BB OZEFERER

KB OREINCH LA RERFILIcEDA, K4 ym
0.2 umD BRI T DR BT Z TR HAD, kifk2
pDIREPRL T OBRBIX UMD TATARE N CThHHES
2B, 2T N OREEDBEVICIVEICL > TEASKSS
T VRN H D ENFIRZ LB DD, EERIC M HZH
BT H8E, HFEOHEBATLRETHD. 2, TILET
DOEBRTHALNERE N ZEDRIN TN BIAaN T UTH
ATHEREITV, IOERIROEWREEZRFTL T
DH5.

4-2 B ABEMONRRELKERE
(1) BB DONIRBLKERAE

KB CH DR AR BB R Z B BT LOITAT
fEL, St5DITITAK AN, St4DITITITKBE DN H
Z728, IEFITEWRNRHHSt 5HBATNT TIAKRDOEE N
BB, SLI~IETIHKROBEIENIZEALERN. ZOKEE T
FRICSLIM L CHRICE > TULEFICT A a5 4L, EE
720 TEY, KEHFLPEENTND.

T AADIEAEIII BEMWE DD OHEHE K OIR AL A5
BTHOMMEF M TERWEEL X TWHEEILNHD,
A EIO A TIIMEASLL~SIZ T TR T &, B E, %

=8 HMEHESIUEMAEX L AVEORSESERLFARESL
HEJE SR Koy S EH C/N U Cad  Mg0 K20 Cu Zn
KE AR BESED) WnE ik (%) (%) (%) 54 (%) (%) (%)
HtrxavE N—7 — — 12.9  53.2 1 54 0.29 1.5 0.3
1. 5L (689g) 2L (200g)
Erxrave AT v 7 — — 68.3 56.9 1 57.4 0.33 1 0.4
1. 5L (804g) 4L (135g)
ERYX ) 7 =E N— — — 47 61.7 1 61.8 0.29 1.7 0.3
2L (612¢g) 21 (190g)
ERIX ) 7V =E At v 7 — — 74.7 55.6 0.9 60.3 0.34 1.1 0.4
2L (784¢g) 41 (110g)
ERTX ) 7V =E N—7 Bt — 21 19.3 0.6 33.8 0.38 0.5 0.4
2L (653¢g) 21(237¢g) 21 (1590g)
ERIX ) 7V =E At v 7 Bt — 11.7 15 0.5 28 0.37 0.4 0.4
2L (568¢g) 41 (143g) 2L (1560¢g)
7 wmE Wl N — 2 B+ — 48.7 13.3 0.4 29.9 0.45 0.5 0.4
1. 3L(532g) 2L (127¢g) 21 (1500g)
WX a vE R— 24 KA 41.2 14.6 0.5 30.8 0.43 0.5 0.4
1. 5L(80. 3g) 2L (211¢g) 21 (1500g)  200mL
WYX 79 % N—7 Bt JKiEAK  12.9 18.1 0.6 29.6 0.38 0.5 0.4
21.(80. 3g) 21 (220g) 2L (1500g)  200mL
Xy avx X 2 PEE IR - — 74.6 45.3 2.2 21 7.44 4.5 2.1
0.2% () 99. 8% (AH{LL)
— X/ 2 BER IR — — 63.1 44.5 2 21.9 6.29 3.9 1.9
100%
WHhihkexvavx 92.5 55.5 3.5 16.1 0.91 1.2 0.5 4.7 155.7 5428
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PED 5 TR S A A DI SIS DI AR A0

TTHY, T—FX—REBMWES TR HADT — X317
TELRWV. ZRD %, ZT R HATHD LRI HIWT 5
DIZBRE R T O R DRETZEE 2D, 16SIRNADFE R
BN, BHOBEOIRIEFE~HIZ X~ AT ThHEMN
Dotz RTHAOMENZIE, RTHA, X~HA, ZHAD3
HRHY, FEMNIZZOIMETHELLTOD. REE»
LR 7 HADAFEMEIL /S, X2 HA LTI FTADFHEMEDN
RSN, A%, NDUCE W TREMRE~HO R 4%
BT HEHIZI6SIRNAEND HIZ I\ TH A A DO FLE S,
RETHIETHRICFEE TELEBbID. BEOBEOIRIE
FEI~LIZA 7 Fav A BIEZ THLIEND o7 5k
1%, A7 T avH A BOMOTEEE O T RFMHTZ1T V), Fid
DWNIEMZFE T 20855, 4 a LIS % R E LTz
THEUSMIO BT DBRITIRIE T D I REME DS B DH DA
BNIZDT, 5HINOEEFHICFEL T ZENLETH
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Dol Z i, HIRRER VKRR 0 0a T ENEER
LCHY, ZUTBIEE DA THD B0 DH BRGE.

2Bl D EBRTIL15C T, LEDREBIEE R 0 Y S A R G
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