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Study on Transeription Molding of Micro-Pattern using Microdie
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Study on Transeription Molding of Micro-pattern using Microdie
(3rd Report)

Toshiyasu KOMATSU', Teruo ISHIGURO', Masaaki SANO', Nobuyuki KATSUMATA',

Hiroyuki YAMADA? and Osamu ABE?

(Industrial Technology Center', Fuji Industrial Technology Center?)

Abstract A machining of micro parts is often produced in a small lot performed through directly from the material.
Therefore, production cost become higher and it is a reason why mass production technology such as transcription
molding is needed. However, there are still many problems to be solved. In this study, the basic conditions in order to

transcript to FEP film and optical glass were presented. Case of glass, it was found that a fine die using a Ni plating may

be sufficient for transcription processing of the flow path of the micro fluid device.
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Studies for Effects of Sika Deer (Cervus nippon) on Alpine and Subalpine Vegetation and Their
Management at Minami-Alps Mountains, Yamanashi Prefecture
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Studies for effects of sika deer (Cervus nippon) on alpine and subalpine vegetation
and their management at Minami-Alps mountains,Yamanashi Prefecture

Takuo Nagaike', Hiroki Nishikawa', Hayato Iijima', Masahiko Kitahara®, Mikio Sugita®, Takashi Nakano® Kouji Dobashi?,
Tadafumi Kamei®, Masashi Yokogawa®, Yuji Isagi®, Ken-ichi Nakamura’, Hideki Aida’, and Ken'ichi Takeda®

(*Yamanashi Forest Research Institute, ?Yamanashi Institute of Environmental Sciences,

*Yamanashi Prefectural Dairy Experiment Station, ‘Fuefuki High School, *Osaka Museum of Natural History,

Kyoto University, 'Tokyo Metropolitan Agriculture and Forestry Research Center, *Shinshu University)

Abstract We studied effects of sika deer (Cervus nippon) and their management at Minami-Alps, Yamanashi Prefecture.
Browsing effect by sika deer was still severe for vegetation, and annual changes of the effect had large variation. In
subalpine forests, debarking for coniferous trees was abundant in sites with subalpine meadows. Sika deer population
was found in 2700m around former Kitadake-Sanso, based on camera-trapping method. The method to make pathogen-
free seedlings of Polemonium caeruleum ssp. yezoense var. nipponicum, as vulnerable species, was nearly established. Most of

collected seeds of Callianthemum hondoense, critically endangered species, were empty.
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Snow-covered area extraction around Mount Kita using satellite data.

Mikio Sugita'

(*Yamanashi Institute of Environmental Sciences)

Abstract Remotely sensed satellite data was used to extract snow-covered region in the study area including Mt. Kita
and Three mountains of Hoo (Mt. Jizougatake, Mt. Kannongatake and Mt. Yakushigatake) . Snow-covered area extraction
was investigated using two methods: (1) normalized difference snow index (NDSI) which uses visible green and shortwave
infrared reflectances, and (2) snow index S3. NDSI could discriminate snow-covered areas more stable and more accurate
than S3 in this study. Applying NDSI method to LLandsat 7 ETM+ satellite data, snow-covered map of the study area was

created. The obtained snow coverage map is applicable for analysis such as distribution change of alpine vegetation, or

the habitation region of sika deer (Cervus nippon).
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Examinetion of the efficient capture method of Japanese deer and
examination of momentary feeding procedure

Koji Dobashi, Kii Suzuki,Manabu Shindo

(Yamanashi Prefectural Dairy Experiment Station)

Abstract We investigated the acclimation of captured Japanese deer to the rearing environment. A lot of behaviour
such as hitting the fence or running were observed during one week from a feeding started and it took two weeks until
deer started eating the feed. Therefore, attention is needed for the first two weeks of feeding. It’ s also necessary to
keep a certain surface layer containing a mat of weeds and grass. According to the observation that deer has a tendency
to stay in a forest or on a hill in the rearing facilities, it seems to be necessary that places where deer can easily hide
are arranged. We investigated how the amount of feed effected on the eating frequency. The frequency was highest
immediately after feeding under the feed restriction. This result may be applicable by adjusting the feeding time to

attract deer for capturing.
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Analysis of germination characteristics of Takane-mantema (Silene wahlenbergella)
and Takane-biranji (S. akaisialpina) from the Southern Japanese Alps

Tadafumi KAMEI

(Yamanashi Prefectural Fuefuki High School)

Abstract The germination characteristics of the seeds of Takane-mantema (Silene wahlenbergella) and Takane-biranji
(S. akaisialpina) from the Southern Japanese Alps in cold storage preservation were analyzed. The low temperature
treatment period of such seeds was necessary to obtain a high germination rate. For Takane-mantema, low temperature
treatment for 2 months or over, and for Takane-biranji the treatment for 1 month or over was necessary. It became
clear that Takane-mantema was a light germinating seed. Light was not the indispensable condition for the seed
germination of Takane-biranji. Seeds of Takane-mantema (harvested from 2004 to 2010) and Takane-biranji (harvested
from 2002 to 2010) in the cold storage preservation were sown in a aseptic condition and the germination rate was
tested. The germination rate of Takane-mantema was about 80% in 3 years or less of cold storage. However, almost no
seed germinated after 5 years or more of cold storage, concluding that the longevity of the seed was 3 years. The seed
germination rate of Takane-biranji was about 80% in 5 years or less of cold storage. However, almost no seed germinated
in 7 years or more and no seed germinated in 9 years or more of cold storage, concluding that the longevity of the seed
was 5 years. Takane-mantema and Takane-biranji belong to the same genus, however, the difference was found out to the
characteristics of the germination condition and cold storage preservation condition of seeds. It might be bacause of the

environmental difference of the background and habitat of the species.
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Geenetic structure of wild populations and genotype of tissue culturing samples
of Polemonium caeruleum ssp. yezoense var. nipponicum in Mount Kita

Masashi Yokogawa', Takuo Nagaike®, Hiroki Nishikawa® Yuji Isagi’

(*Osaka Museum of Natural History ?Yamanashi Forest Research Institute *Graduate School of Agriculture, Kyoto
University)

Abstract Polemonium caeruleum ssp. yezoense var. nipponicum (Polemoniaceae) is a threatened perennial herb that occurs
in Mount Kita, central Japan. We analyzed five populations (Okanbasawa, Kusasuberi, Old—Kitadakesanso, Osenjosawa
and lower Okanbasawa) and ex situ population by tissue culturing of this species using ten microsatellite markers to
inform future conservation management strategies for the species. Level of genetic diversity in Osenjosawa was much
lower than that in other four populations, and the allele composition in this population differ from other four populations.
Level of genetic diversity and allele composition in other four populations were similar to each other. These results
indicated that Osenjosawa population was affected by genetic drift. In respect of tissue culturing samples, the samples
from same culturing line were same genotype and the samples from different culturing line were different genotypes.
These results indicated that no somatic mutation associated with tissue culturing was occurred on analyzed microsatellite
loci. Thus, genetic tagging using these loci was useful for management of this species in ex situ conservation with tissue

culturing.
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7. FREL =313, BROV Y IS EHICRELR
RS 7z,

2—3 DNAOHIEHS LV~ /7Oy F5A4 h~—Hh—
ILL B BIEFRODRE

BECTABIE £ HWTC, 7/ ADNAOHIH %47 -
7. MFHTHBNFY ) TTREINZYA 20+
774 PBIETHEDS B, IY¥ v Ty TICEEHTRE
75 BIE T PEL0MEY (Pkiu006, Pkiul29, Pkiul35 Pkiu208,
Pkiu227, Pkiu314 ¥ ; Pkiu965 ' ; Pkiu853, Pkiu965
Pkiul052, Yokogawa et al. unpublished data) % f\ T
fE T & 41 - 72

Qiagen Multiplex PCR kit (Qiagen) % HIW\7T, %
#o 7o b Ay, PCRIC K 2 & BIZ T O
M 21T > 72 (AW s 10p L2 5ng D fllHEDNA, 2 X
Multiplex PCR Master Mix 5ulL, &7 94 v —~X7
0.2uM% &0 X 5 1239%) . GeneAmp PCR System 2700
thermal cycler (Applied Biosystems) % FH\»CPCRX
& AT VY, PIEAEZE IS C15 D%, BZEMEI4C30
B, 7==9 715308 (7 == v REIEIET
T LT TR IEY & RV ), MIRRIBT2°C 153 % 28
YA I NAT o 724k, REHR%Z260C30701T > 7. ABI
PRISM 3130 Genetic Analyzer (Applied Biosystems)
¥ KL U'GENESCANTM analysis software (Applied
Biosystems) % F\W\TPCREEVIDOWTH £ DFHHIA 1170y,
BAFRZYPE L 72,

2—4 T—HfER

EMNOEIRN 2Rk % G5 5 72012, BIZTFED
720 OXVIBEIATE (A : number of alleles per locus),
AT VRS OBEHME (H, : observed heterozygosity),
AT RSO (H; : expected heterozygosity),
BB KL (Fis : Fixation index) ZRM L 72, W #(zE
FRATY Y TUBIRAE LTI T 5728, v T
BCHIE U 225 B E T O MIRHME T b 2 X T %
1B (AR : allelic richness) ) LG WIS T SR
(PAR : private allelic richness) 9 AL 7. -,
SO T — 4 ¥ v b OfEKGAZ% (P : Probability of
identification) ¥ & UHBiANA UHA OGN (Plyy,
: Probability of identification of sibling) % GenAlEx'"
ERHOWTHEM L2, £7-, £EEEHE %M 5 7%



%, STRUCTURE'" (L1#, STRUCTURE/##r & I
) &M@ A4T > 72. STRUCTURE ver. 2. 3%
T, admixture model, allele frequencies modellg),
LOCPRIOR model® 1235 %, K{fD 27 7 2 4 — 1210
HABS L 7= 10°Dburn-in& 1T - 72#%, MCMCIZ X %
V3ab—=vavEICHITS ThoOREERW
TK=1~512D0 20D DK L THE L 72.

3. %% R

10 TRIZE W TELSIERD I Y~ T v ) T
DOBIEZTREPEL-EZ A, 3BIETH (Pkiu208 ;
Pkiu314 ; Pkiu965) TII LM ER S Wsr >z L
BOMIIZ LN R X N =T IE T E W TT >
7. XN F Y TOHEMLY XILOBIEN L ERED
FRBUEIZ TS 72 D OV EE 78 (A) A11.8~
2.9, VP¥RLEIZTZME (AR) 211.61~2.15, 1
A X B 2 (PAR) £30.01~0.13, ~7 0
HEOBSE (H) OV¥MiA20.29~0.42, ~T oz

#. wA ot F I b TG TR LAY =T )T OB R ER
lekif il £ bk

N A AR PAR  Ho Hp  Fis
KR 730029 215 013 033 038 014
BEyAl 20029 215 010 031 040 014
IBtEILE 33 27 204 010 029 036 011
KR 21 1.8 161 001 032 029 013
KERTR 8 19 18 008 042 02 020

N, 7 A, 3DRETHL AR, $LRAET SR, PAR, BA S il
L8 Ho, ~7T 0BG EOE EE, He, ~7 0B SEEOMRHE, s, 172
%%
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-2100 : : : !

1 2 3 4 5
K

K2. STRUCTUREHTICH T BK=1H»5K=5DE4&
DLn P(X/K). TS5—/IN—(320BD5>Hh5EDS
hi-ln PX/K)DIEXEREERT.

100%

0% s . I - I I .

HAER Y~y |BESWE  AWLR  KERTR
O »s25-1,F=004 [ 2525-2.F=027
3. STRUCTUREICLK > THEIN2D0DI 5 R4
— (BEF7-N) "OEERAORSEE. FlT
HBHEAEERER YV 7 X2 — EDOEGEREZ T
U, 87 7X3—D% T -EGHFEIOXRZZD
B{EELD.

FEDOWIHE (Hy) OF¥MEA10.29~0.40, a2 t% 5

(Fis) 13-0.11~0.20TH > 7= (F£1). fEHIZHN27E
(ZF B b — 2 L OfEEGER = (PI) 130.002, KA E
U OffREN % (Pl 120.054TH - 7-.

B A S D AT © & 5 STRUCTUREf# M T3 AT:
BAREME2DLIVE L 72BAI128 - & & Ao
(ILn P (X/K) HAkEL, V32— a3 vl eDii
KIEDIZEDEINE 572 (X2). KEER, F4 X
0, IHALEILE, KR TR TIE2 5 24 — 108 E &
L, KMIGRTIEZ 224 =2 5L Tw- (X3).
BRI R OREOEIETH 2FIE 7 7 2 4 —1230.04,
55 AR —=200.2TTdh - 7=, MY v T OME
FARNZONWTIE, W URFEERD Y Y TILE§ XA Ui
B8, BR[OV Y T3 58217 TH
57z (£2). £72, BAPREOEWIZ K 2 #ZTHD
BEOIERR I e o 72,

4. & %

4—1 BHAEROBEEGHSHMES LOEEGHE
ARIFZE TN L 7258 M TR § % &4 v TV o
WARIE L 724812 Th 2 5 BIZ 2% (AR) Rl
BRBIZ T Z2RE (PAR) &, KAISCIRTIE @
12H -7 (£1). MAT, STRUCTURES#HT G
5, KSR Z DM &BIEARIE A R D, B
T22 724 —DFDERKRENT &5 (X3)
HHRMIFE O EAVRIE X 7z, KISCRIGthoER &
T, HBRMICEEN 22 IGTICAE L T D KR A/ %
PFATHEL THWS (K1), KISGREED 2 v+
F ) TORBIITONTOENEDEMY 4 ZREH
BUEOZEIE 72 b2 6 A, B(EH S REN: & B(EHS
WOF— 25T 5 L, KISRERIZER L iy
2 EDOAMENY A4 XN BB A XY b ERERL
RS Z 5.
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F=2. MEEET TR E TR

DD HDIOEE BEPEEDE Pliul0é Pkinl® Plin@7 Pling53  Pkm%1 Pluld52 FPkinl3s
BRIl

TC (32 eFET : 101 105 %8 100 196 196 302 302 8 28 130 130 129 129
TC 321a g = 0 101 106 98 100 196 196 302 302 8 88 1530 130 129 129
TC C321h i IaEE 0 101 105 S8 100 196 19 302 302 8 8% 130 130 129 129
TC C32-1e i IaEE 0 101 105 S 100 196 19 3502 302 8 8% 130 130 129 129
TC 324 THHISE 0.1 101 106 % 100 196 196 302 302 8 88 1530 130 129 129
TC 322 itHiEE 0.1 01 105 %2 100 196 196 302 302 2 28 130 130 129 129
TC C32% i =2 0.1 01 106 %8 100 196 196 302 302 8 28 130 130 129 129
TC C323a g R = 1 01 105 %8 100 196 196 302 302 8 88 130 130 129 129
TC C323% Eig R = 1 101 105 %8 100 196 196 302 302 85 88 130 130 129 129
TC C32-3¢ g = 1 101 105 % 100 196 196 302 302 8 28 130 130 129 129
E&ER?

TC (33 IgFiET - 99 105 S 100 196 1% 302 302 88 88 130 130 12 131
TC C33-1a IS EE i 99 105 %8 100 196 196 302 302 8 88 130 130 129 131
TC C33-1b Eig R = i 9% 105 %8 100 196 196 302 302 88 88 130 130 129 131
TC 033-1c g = 0 99 105 9 100 196 196 302 302 &8 8% 130 130 12 131
TC C332a iR = 0.1 99 105 %8 100 195 196 302 302 & 88 130 130 12 131
TC 0333 g = 0.1 99 105 % 100 194 196 302 302 88 88 130 130 129 151
TC C33% Fig R = 0.1 90 105 % 100 194 196 302 302 88 B8 130 130 129 131
TC 0333 i = 1 99 105 S 100 196 1% 302 302 28 88 130 130 12 131
TC C333 g = 1 99 105 S 100 196 1% 302 302 88 88 130 130 12 131
TC (33 % iR = 1 99 105 98 100 198 1% 302 302 & 8% 130 130 12 131
EER]

TC_C34 teFE T : 103 105 %8 %8 198 198 302 302 & 2% 130 130 129 129
TC C341a g = 0 105 105 %8 %8 196 196 302 302 88 88 130 130 129 129
TC_C341h g = 0 03 105 %8 %8 196 196 502 302 88 28 130 130 129 129
TC C541c IS 0 103 105 | 98 96 196 196 302 302 & 88 130 130 129 129
TC (342 it iaEE 0.1 103 105 %8 98 196 196 302 302 &8 88 130 130 129 129
TC C34 IS 0.1 05 105 %8 %8 196 196 302 302 &= 28 130 130 129 129
TC 34 g = 0.1 035 105 %8 S8 196 196 302 302 88 88 130 130 129 129
TC C5343 g = 1 105 105 %8 %8 196 198 302 302 & 28 130 130 129 129
TC 343 iHIEE 1 103 105 | 9 98 196 196 302 302 88 88 130 130 129 129
TC C5343% g R = 1 105 105 %8 %8 196 198 302 302 & 28 130 130 129 129
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— T, KFER, B30, [HIL&E LS, KHERT
TEEIRM 2R R EERHE 12 DWW TS BT U 72 8(R
FHEIZOW TR ZENI A o 77 KRER, H4N
0, [HAEF LI 2 WEEEARTFE ORI I Y~
V) THERHEL TOADICKR LT, AHER FHEM
BRI ORICAEL, I v~y TOMEERIZD
7 < AEBHWHSBAF7Z L3S0, AHBRBES BT
HFMY A 2N ENKEER T A MO ER Y 4 T hk &
W &R 2RI RIFE S T d 5 BEHNE BT T
K< b2 b ann, BEOMARIEENBEHRL T\ 55
Lk, 72, Zh o OBEMONEE ORI
BTz oo, BIEEBME TR Tns. 5ol
EIYeNnTF Y TOEREHEMTD 25X 0ATED
BIEBNTY V7)) V7 ET - 728, T L 2GRN
FEMEN T aWEEME S IUL, Zh o BREHED
e & R7- U CBRIZN L 2T T A WA E 2 6
na.

4—2 MRBEEY L TILOEETFR

SAEAT U 7= s 2 7L OlE 7RISR R T
EIZTRTHEALCTH -7 (R2). 7a—F ik
R A RIZE S TRIL 70—V Th > T EBIET
RIBNHELBZBENE BT ERMEN TS 2, 40
ORFEHE T AR EZ R MR I T, F k58
HEZ &> THRHIBEARER N LI 20w 28 hn
o7z MNI SR U 72857 A2 O CGRIZMIZ &
I E NG EEY V TOL ORI 175 2 & Ayl
HEThD. LaL, REABOEEER CAMIEZAZ R
W Z B[RRI N TH D, ST HoE=
2 v rRpEEERbhb. 72, [HKENE (P
1320.002, FrBistlal CA Ok %E (Plsy) 130.054
ThHotz. &L HRORL BHRIZOWTZHARE Uil
BRI A HERIZI% LI T TH 25, HBAECEHE
135 % FEIE O TIRARR UEE R a i X hTL %
5. MERGERIC L B EIMA S TR T A BRI TS 72
W, EEENECHE SRS 2 Z L AESh, Kk
BB K53 217 5 LA AR 28 T & v r — 250
TL 5HEMER b 5. ARSINTEIZN 5 2 7 &1T75 D
THIUTFIHTRE 28 (5 PR AR L CRELE CGA
ORI OREE & L T30 ERHZEELBNS.

4—-3 FRELODBERLSHDOEE

SRIDOMH OFERTIE, KSR O AGEIR R A 5
750 ERNFE O EIRIE S 7z, 2, KISLREL
NOERIE EOISEIZRIR ML TR D, B AR
G LR NG 572 Thb DREFIZ KNSR
WO IY vty TORENIZKE E—DDOEMHAL
THHIEERBLTOSEDOE LAk, Ly L
5, SREHLEYA 270y 554 b~—H—3NF v

J T THBEINZEDOTHD, —fRICMFEO~ —H —%
AL 2563 LMK A2 2 L6 Tn5
2R SRS DT AT O 5 61F, IY v
VI)TDYAraYTFIA b —H—EHETEBER
H3. 7, i~ —F—TIRFEGE R TE 20
2, JRATEID A SRS ICAR AR 5 L, BRL
B8 2 & MO At (S R EAH 2 TR B 5. T
NoDZ L oRGMkOBE & 137 bT, Blk%E
MEFFL T ZepEBEEEEZONS. $72, Rk
HOBIMEEFEKIZOWTY A 20T 54 b ~v—F —
EROCTOEIZEN & 2R TE B ZEHAREN. MR
Al A FAE SR 2 R A 3B A SRR HIR $
ZHEMICEE T 28250, ZhsDBEE L 2
IFIEIMR B OEICHER TS 5. BIKTIE, Iv~
NGV TOHEMANDIEATR L 2175 MBI R W&
AENBD, FERICHES THEAY — 2 & L TIMAE
M ENEDT S 2012F, Shf#H L 7z8E~— 7 —
ERHWEENMEEEEZLONS.
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ORI BREmaeOMIE B 5%

BIOAE AR ET - EH B gk SR - R

R ATE FERRS - R R

(AL T3t v 2 =1, AR E TRt v & =2,

(AL b T3l v 2 — (Bl (UL T3k v 2 —) )
B ESREMEEEIE L A 5785 Vo AGSOBREHNE LT, S5 VY AEKROITCAS AL, K
WSO ME AT 7. 207 — 2452, N5V LOGHEREIS%E L, 50D D5%IZ2FHED TR A RN 723
TCAEEBEL, iz T-7. ZOME, RO/ T VY ABSITHANTEEN S B, BHE» OGRS BEL D

WAEDIST YT LR EEMETLIENTE .

Research on Development of Precious Metal Alloys for Jewelry

Kazuhiro MIYAGAWA', Naoko ARIIZUMI', Yosuke MOCHIZUKI', Fumiaki SUZUKI',

Osamu ABE?, Yoshihiro FUSE®, Masaaki FURUYA?

(Yamanashi Industrial Technology Centerl, Fuji Industrial Technology Center?)

Abstract The purpose of the development of palladium alloys with properties suitable for jewelry noble metal to produce

a binary alloy of palladium principal, we have evaluated the mechanical properties, such as. Ternary alloys manufactured

on the basis of the data, and the palladium content of 95% was added to two different elements of the remaining 5%, we

have evaluated. As a result, we were able may castability compared to conventional palladium alloy, palladium alloy to

develop a formulation not favorably high hardness and color.

1. ¥ B

A ARET B LT d BRI, ER
DEFRNFH L ERWEMELD 7= IR BAT & EHiz &
O fAPHFE TN 5,

Wi OBREEMENE, R A8, &RE8%E AR
BEITKATE 20, T2 —9ITIE, A
ETMifsW i, ZoMBo e >R E®), &
OBERRT) e BBRE - B, @A L oMM, 7L ¥—
P LB LM EZEEL TS, LarL, RED
PR WA ML T, iSIIC R Th - C, MEOR
WD ERD BEAINHEHFIC A > TS, T LS
HFORBAEEEL T, SEECRESBOKSIEED R
< U TEAmA 22 84 BAYE 2 HAETEHIA 3 & 5.

lifs % %< § 57201213, BEEBRIOIAREWS
FTZEIThD, FRCXDARESBEOF O EMER
He - RrfEn A bh, —ERE LA -ESRA I3
ARRICR T W, RSFEHTIZ LI DEGALRE
OREPRETHBNIDH D, 21— FORBEEMEK T %
< HJREMED & 5.

ZD7=%, EFEERTN S, HE, BN, dEkaET
BTV LAY AT —MRET LI IITUY
LREHMAEEBEME L TEELDDH 5.

—77, HARTZEME LTE, TI3FFEK74

T FO#EEE LTORMAMEZEAETHD, /55
VLN TREE 57V 2T —FEALEREINT
R,

87 VY LE, B AR AR E12% <
i & T3 REVER U EMICE#R -ASEOES
BTHo, MiEMIZE 7 5FFD1/2, ED1/2LTFT
HO, TIZMNCEENAMEITH S,

LAhL, HHBHELTONF VY L5413, B
FEAETTONTE LY, BUERE L T2 808 & fili X
REAE VS 22 G EITHE L XN A REMKN 20,
St & D EE R A BT & B TREME A .

Z ZTARMIZE TR, HEBERSEICE L 2R R o
78T VY AREORBEHNE LT, KA BILRER
MU285 09 AFRO2TAEH X USTAE &l ME
L, %Okl %47 - 7=.

2. 2eEEeDORERR

2—1 BFMTFEOHKE
ST VY AEEIZONWTIE, 1S09202%k K OIS
H630912%127T799.9%, 95%, 50% D3FEFHAAHE X
TW3.
ZORHEHEETE L TR, 95%/57 VY 2484
EHIMCRRET 21T > 72, ImINT 2 ICRICDOTUE, K
WHEOR L, AHETEY, REEOm EE v 72k %
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#ZE LT, Ga, Ge, Hf, Mo, Nb, Re, Ru, Ta, Ti,
W, Y, ZrO12fHO IR A FEIRL 2. &k, Au.
Ag, Pt, CulZ DWW TRMFDT — 423 HND5% FTD
W, MWEOR EAMRFTE 220 mNIcRICix
G0N,

2—2 EEBAE

12FHDOICRIZDONT, ThZN1I~5%&ERML 7=
INT VY LEEET — R (HFHEWIR NEV-
ADO3) (ZCHEBIL, & b L OBIE®E, Moofle
B o7 0%, WETF— &5 5 CHEMICR S BFk
FEORAHE 2 EINL, HRNEHER (HH+ v 2 b
M YGP-10S-YA) 12 TR 17> 72, $hdid &l
IR T - 2. $hlEROERNE, $hdE5mO8khE
Kb (BN, #lh) OFERLHILOIRGE & v 728k
PO % H 4 & OBAMSEBISIZ Ty, vl &t
TEHEMOM X ZME L7, 72, BEXRA-DEVS
3G BT3RS ERICOWT, ZOEEMEIZONWT
& Al & 17 - 72

®1 HERH

fE SRS | ALL8Y
Bk | 0% 1ke : 4%KTEHE 400ml)
iz # | 6h
B Ak | EBIE—150°C—250C—950°C
T2 S
SHE* 2 R (BR) YGP-10S-YA
B B E | 950°C
Y FNEE, 10Pa ETHZEJ XL, ¥
DT LI B
PSR T %, 10 7B L, Eo%Kkn

o & B

2—3 EEBRIER

2T DM S PEAERE X, 55ABAS R % X2
IZRT. Gel KUY TIE, 2% DRMITHE X 1ZHV1503E
LETLERY, Bl M ET 2T LN G072 %
DDICETIE, 5% DHRMTEHVI00H# & A kLT
W5 EODOHEE T3 T TR,

IS DOMERERAIIZ, YIiZ1%, Geld2%, Tild4
%, ZTOMDOILEIISBHRML =B84 FINL, Pk
BRAAT - 72, $hEMERM &, B X & & ORGSR 4 %2
[ e

ZriZBL T, BEORERE L, MRETH 5D
IR LT L 2V ERERARTRETH - /2. HEIZH W
TR EDNENEHAL T L E 572 LA 6 BT sk
BPITA o7 ORI ONTL, EFh O E
35725, MBEHZ X - TESEILTh R Eh RO T &
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x2 SEMIERER

g %ﬁ& AR | A %‘fb
1 | EEh | Kb | WS s
Gas% @ O © 118 O
Ge2% @ @] © 139 @]
Hf5% (@) P A 101 =
Mo5% VAN O Fay 99.4 @
Nb5% O O O 169 Fa
Res% A @] A 90 O
Rus5% @ o | e 98.5 @]
Ta5% 0 o o | 1 A
Tid% A O | a | 2m A
W5% FAN O A 90 @
Y1% A O @) 134 O
Zr5% - b — — —

3. ILEEDHIERER

3—1 EBAHE

LB BDOFH T — & 2 & FIRNL 72 ILEDOH» 5 2fd
FHAEBRIRUIRIMREZW0/85 U 295% e EH L,
YV TNDOHEEIT > 72, i, 20AEDL X LH
BRICER NN TEAETTY, 3 Y 73, S8 SHE
HicAbt, KRR (hExbE cmMliE),
fati (B5E Kk, B8 X @ aRBR A (B &, 853 K FR)
DIFHDTIR % $hi L 7=,
FHOFEXRMIZOWTIZHE (X4) 12T, WD
FERMGIZOWTIET A 70 7 o+ — H ZAXBE R
(BB EFTSMX-160GT), #8&EIEMGERE (£ v+
4 ME  Insight-300) 12 TIEREE COBL 44T - 7=

il & I AR
X3 #HEY > TILORIK

A 5

X4 SHERMBHORELY TV

7o, BUMEEENTR S &, SSATEOPOEE (HA
Sk#R V-570) CTEMOMEZIT-72. Thbodhits
KU &, RAFRAERHE 6D & THRMDEROAM A
Bbt - IR E A B LT - 7.

3—2 ERIER

RAE L 230 AE ORISR %, KITRT. Ak,
—IWOFAIZDONWTE, B %A L X2 7203
L72tHED—DEN—=2L LT, DILEEFRML 7=.
No0.16~No.24DEEIZDOWTIE, LS 2T, il
TWZOVWTEEV AR LEBIFTH 5720, 1FEAE
DY Y FILTENNFAE L7, No.25~No.28D A4
DT, FhEMICHXDIXSD2ERH D, HhirL<
AL 7.

LB eD~ A4 207 —H AXKEBEHIEEIC X
% a5 & X512 R 3. NEBICERE KM (B,
s E) BNdBBOITIE, XEROE Rk B EHT
BB ISP, 2 TOILAEEICT DV TUIKISITRY
K12, —RRaEGEABER N, BEE RN IA 20
Zehbnrotz, iz, §5E L ASOME MG E
IZXABIREGROFIAX6IRY. THL TR EE
HBSEEAE O N ZHIEEREXRM $hE¥, #ih
5E) AT, $REREDBTAMERCILORED E
%5 EQEPRNC K D EEBRIZEOENABNA T EE A
bNb. $EMEOFHE % H i L OBEMSHEE T 5 BE
DHEF—2 L LCHEHL.

ZOMEREFIC, M KO X O RA4FE 5 -85
Holds (No.5, 10, 11, 12, 13, 32, 33, 36) 2D
W, MES YL ESEL, MX, G, $HEoORE
Wiz -7, ZOMRERUITZ . BERBEL T3
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Study on the Development of the Water Purification Method in
Lakes and Ponds Using Ecological Techniques.

Kazuya YOSHIZAWA, Kazutaka TAKAHASHI, Shuhei YAMASAKI, Kazuhiro TOZAWA, Jun-ichi MIYAZAKI and
Yukihiko SERISAWA

('*Yamanashi Institute for Public Health and Environment, ?Yamanashi Prefectural Fisheries Technology Center,
*Yamanashi 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 2012, the second year of this study, cultivation experiments of water-plants with water
tank at the various conditions and cultivation experiments of bivalves and aquatic macrophyte in several mesocosms were
carried out. Several facts were revealed from these experiments ; i. e.

1) As a result of the cultivation experiment at 20C under 39uE/m?/s light intensity of different light quality and a 16 h
: 8 h light : dark (LLD) cycle, the growth (total length of branches, number of stages in verticillate leaves and plant length)
of Hydrilla verticillata was larger under the red light than under the blue light.

2) Comparison of the vegetation tools made with various soil or sand showed that vegetation tools made with "Bizensoil"
was most suitable to vegetate the aquatic macrophyte.

3) The effective water purification was found in bivalves treated area because absorption coefficient and turbidity were
lower and transparency and degree of transmittance were higher than in other treated area.

4) According to the analysis of components included in the aquatic macrophyte, Vallisneria asiatica, it was considered that

they were usable as manure directly.
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VA&, BB PR TG S A OBEE &2, S8
HIFEBE A — 4 — %, pHidpH A — &% — %, DOIFHIR
FH NN BWADO A — & —%&, KRy 7 a—
ANILAKIREE & O CHlE L 7z,

201299 H ~2013%-2 H DB & TR BRAK R 1
X7—1~41ZR L7, ZNZFROKFI I 5B ERE
DFI341~7.0TH D, KH5 (Biv. +WP) T (K
<, WOTAAR2 (PGA+WP), KAR3 (PGA), K4
(WP) THhb, KA1 (Cont.) TEM» o7 £/,
JEDNEYS28.0~23.ANTUTH D, KA5 (Biv.+WP) T
PGS, ROTARAS (PGA), K2 (PGA+WP),
K54 (WP) THh, K1 (Cont.) T m» o7z,

15 | oiEgr(Eh

Tt

o5 b EmE TEREFR)
20
15

10

5]

RE
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FE1 RKEYORERERDKIE FH2 AU RIKER

FE3 EHAMEREE (ki)

FHE5 HIE6A® (BLk4E) BH6 #ME6A® (E7KAE6.8L/min)

* 2
e
% - @ EmE
s m O g
md 4
ZEE
3 2
i
.) |:| 'l 'l 'l
l - = Epuk Bl mEe  BEa
BEH7 #BIEKETERS hi-RKEE K5 EREh-RREES
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FEI0-1 #HEH (40B#)

/“

BEE11—-1 E#H 478%)

T—. 7 » i

BE11-2 7 (478%)

FE9-4 Xkt GH#

FE12-1 #iEH (678%) FH12-2 ## (678%)

e~

FHO-5 fiAl (5H#%)
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25
M0H W40H m105H
20 M

NQa-N {mg/L)

0.0
Cont. #Ft FF#L Ax fEET

H6—1 WHEERREORBZE

1600

OO0 m40H m105H

1200

800

S04 (mg/L)

400

Cont. #Ht A skt fwHl
6—4 WM 4REOREZ(L

50

00 m408 m105H
40

30

20

K (mg/L)

Cont. #FEt FH# Kt {WET
R6—7 HUILAFVREDERZLL

6.0

008 m408 m1058
4.5

3.0

Total N (mg/L)

0.0

Cont. #Hit i3 TR = o 101
R6—-10 EFRESHOEBLEIL
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Mg (me/L)

Ca (mg/L)
L]
)
(=}

K6-8 V7 1xYI LA REDEREL

COD (mg/L)

3

=
o
@

Cl (mg/L)
o

NQO:-N (mg/L)

NH:=N (mg/L)

0.15

e
=

0.00

K6—2 FHEEZFRENEHZIL
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X6-5 7 E-TEEFREOEAZ(
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100

50

20

60
[0R Wm408 WMi058

40

20

Cont. #E Fb skt &I

80

n0H m40H m1i105H
60

Na (mg/L)

20

Cont. #FE FH okt fwan

600
mO0H m408H m105H

400

Cont. #E i skt {i|Hl

DO0H m40H m1058

Cont. #Fit ¥ &KL (&7l
®6—11 CODMDEHZEIL

X6

0O0H m40H m105H

Cont. #HFE FH¥ Kkt WAl

R6—-3 HELth1+ > EEORBEL

O0BH m40H m105H

Cont. FE F#L kL WAl

K6—6 F UL RENEREL

Cont. #Hit FH# Kt a0
9 Ay LAFBREDRBE(L



*1 EEABMOBET
H H HE-STHEE| & fiL IE H AFE- StRIE H i
T ¥ 2300 i EEHEFEE 02
5 230 m EfEHEFEE 460 rri°
P 08 m E k B 5756 t
HEE 1540 e EETPEFZHE 30 kg
dLARE 1 L/ se ERPUAEHE 140 kg
P v 8= 1 L/sec G e 072 g Oe/Ls b
TR A 213 ol —IFEEE 5.1 kg C/8hr
#2 FARTOMERE
Date 22 | 22N (22SRAT| 20124842 | 202ARAE | 2012A948 ) 201291 | 201249413
Cant, KRR ER BRIt
PG+ WP | NFRIRER | PO2kehD | fEFRI0ME fEFE T | NERED | BRIt ot
PG R | PEkeFID BERgta
WP SRR SR 201 HEHET J=Yir il
BTV + WP SR+ B100| #EFI00 | RERED =N

*PG: HRY L& 3IViEE (PGa2l1Ca)

ZREROARIZ I 5 BWE O FH20.4~0.8m
THh, AR5 (Biv.tWP) TREEL, KOTARS
(PGA) Th b, AR2 (PGA+WP) &AR4 (WP) i
AU, KA1 (Cont) k&KL -7z, BHEDT
$91323.0~75.4ecmTa» v, A5 (Biv.+WP) THIFIC
<, WATAKRA3 (PGA), KH2 (PGA+WP) Th
0, K#H4 (WP) BZhicHiZ, AH1L (Cont) T
oz

3—4—3 [REKFDKEDEFEHZEIL

201249 H ~20134-2 H O AK'E % FZERALEEAK R ANZ X
8—1~3IT/mL 7. ThZhoOAKRIZE T 5 KEDFY
1312.5~13.3°C L HIE RN X 222085 Tl b h iz,
DOD¥49137.9~11.7mg/LC, AR5 (Biv.+WP) T
FI2EL, ROTARS (PGA), K#H2 (PGA+WP),
K51 (Cont.), K#H4 (WP) Tdh -7z, pHIZ7.8~
9.2C, A5 (Biv.+WP) THFEIZEHL, ROTAR
2 (PGA+WP) &Ak%4 (WP), KH3 (PGA) &K
%1 (Cont.) ThH o7, BRAZERDF-113222.8~
244.4nS/cm, TEAIZEFED25CHREE O F-113216.3~
237.1pS/emTH D, WITNEAR3 (PGA) TiAT
HoTz.

AR O iR A4 X9 —1~512/R L 72, il
EYERE (SS) FARAAS (Biv.tWP) & AKR3

(PGA) THRIFGEE & & ITRWME L %D, BYHEOE
b k<=L T\ ZoMEaNtr aa 7 4 Laliig
(chl-a) KU CODBRMTH b, FERthTOBEYE X
FiMm7T 7o itk ELZ LN, CODIC
CWEERITL TSR EEZ O — ), REEHET
13, BEFRWE (TN) HHHICARS Biv+WP) LK
A3 (PGA) TEL afEHAIER 6N DD, DA
WE (TP) TIRIZFEAEAKRICKEE T AL 72 T
MR, 5 EHK, DANEN LI LN - HEH L
57z,

P LEO#ER? &, KEORRIZIA “HRE%HF L 72
KRS K UOPGARLEE % L 72K A3 TIE, BWE L L D
BITHRNHE S -,
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1.0

0.8

0.6

EBAE(mM)

0.4

0.2

30

20

BENTU)
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50

Gont. —hk— PGA+WP

—&—PGA --@=- WP

50 88 116 144 176 204

IR
X7—1 WAFRBORBZEL

— Cont. —A— PGA+WP
—8—PGA --®-- WP
—0—Biv.+WP

50 88 116 144 176 204
EE

X7-3 BEOFEHZEIt

— Gont. —&— PGA+WP
—8—PCA ~@=- P

50 88 116 144 176 204
280 8
H8—1 BAERFROBRBZI(L

150

125

100

iERE(em)
o -l
fan] (4]

]
(4]

20

16

12

BEFEE (mg/L)
e~

— Cont.
—&— PGA
=—C—Biv.+WP

—&— PGA+WP

--@--WP

50 88

116

144 176

L CISE
H7—-2 BEAEOFZBEZEI

204

Cont.
—i— PGA

[ =O=— Biv.+WP

—A—PGA+WP
wald=s WP

50 88

116

144 176

B A #
H7—-4 BHREOFZBZEI

204

— Cont.
——PGA
=0=Biv.+WP

—A— PGA+WP
--@=- WP

50 88

116

144 176

ERAH
X8—2 pHD#EHZEIL

204




BEHE(yS/om)

SS (mg/L)

TN (mg/L)

400

320

300

250

200

150

60

40

20

40

30

20

10

00

— Cont.

—A—PGA+
WP

——PGA

--®--WP

=Q==Biv.+WP

50 88 116 144 176 204

BB
X8—3 BJ/EXROFHZEIL

Cont.

—&—PGA+WP e
—8— PGA *
- @ -WP ¥
—O0— Biv.+WP

5 25 53 75 96
#EiEE
X9—2 TNO#EAZEIE

Cont.
—&— PGA+WP
—m PGA *
- . - WP i
—O0— Biv.+WP

o
- ~

5 25 53 75 96
8 B &
®9—4 chl-aDiEHZEIL

TP (mg/L)

chl-a (pe/L)

COD (me/L)
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25

15

05

200

160

120

80

40

40

39

30

25

20

15

10

Cont.  —&—PGA+WP
- . -WP

—8— PGA
—0o— Biv.+WP

5 25 53 75 96
28 B &

X9—1 SSOEFHZE(L

Cont.

—&— PGA+WP .
—=— PGA

- - -WP

—O0— Biv.+WP

5 25 53 75 96
BB
®9—-3 TPO#FEHZEIL

Cont. —&—PGA+WP
—= PGA - % -WP
. —o—Biv.+WP

5 25 53 75 96
BB
R9—5 CODMEHZEAE
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3—4—4 —HEORAEADMANDFRERUVEREDAE

E

FllFAE L LT TR H 4 % T FH o b sk A
INT201111H4H 2 b BlE 21k 7=, 2 D%, AIFBk
Wi %2 & C, 20124E2H3H, 20124E5H7H, 20124F
8H2H, 20124F11H12H (834 Hig) (258K, 8,
potiE, YR A U7

I3 20114E11H, 2012452H, 5H, 8HA, 11
HTZh£h49.2, 49.3, 50.0, 50.4, 50.7mmT& D,
FHZ20124E2 2 55 A IS T8 L 72 (X10—1).
SRR Z N EN24.9, 25.0, 26.2, 26.6, 26.7mm
THD, FZ20129E2A» 65 IZ 3 TmL 72 (X
10—2). Pz zhZzh18.4, 18.7, 19.0, 19.1,
19.3mmToH v, FIFFECHATHEMLZ (X10-3).
EYEE R 2 EN16.1, 165, 17.3, 17.4, 17.8gT
H0, FIZ20114E11 A A 5 20124E5 I 2 13 TR U8 H
2512 THmL 7 (X10—4).

3—5 X avEEMEORIERICET 3ME

T g T BHERD ST IE SR 12 & 22 )5
Dl HEFE U7z (3R3). FIMEIZAKST2392.9%, HHRA
3.0%, REH55.6%, C/N»18.3, 1V v H0.2%, HlL
S AN0T%, TR I LNR05%, H) T LH6.2%
ThoT-.

3—6 X av EHEMEOREFEEEICLIER
EHALDOHR IR 2R

HEEY) & TR R 5 i FE &8 U 7z, HiiE
TREEMBS~THHIZT VEZTOEY =2 03380 5
Niztk, TEB2Z2WIMT 2EmThd -7z (X111,
12). —F, W CTIREMBIHEZ T VE=T O
WAL RROEN72%, BHBIZDODT2IZT VE=ZTO
BNMHRC 7278, ZOH%EUWD L, ISR 3EMIE3
HE»SREDORP 2B RO NI4HH £ TR L,
ZOBBIIZ LRI BERTH 572 (K11, 12).
#BoTvEZTRERE L MBESEREEGEIL, BN
BRETHR L e SRR L $5 &, ey i3ss
EHIERICADMEEZ & D, DI ITERLSEZ 5T
WA, FORIEGACERLES LR L, R
MBI4HEIZHEFT B 12 5 72 (X13). B5EERIA28 H H O
IEHL1312.3% CTh > 7=, %GR U 22 QU Tld ks
A, DUCHERLNET U, 7H BB LR
-183% L s o7z, T D%, BEARMICHBELEL LA L
Te MESERE T RO IFEILRIZ-4.5% Th - 72,

3-7 %Y 3 THHBOREARIHT SHE
£91 7 FOREIAM TO 7~ IR & 24157
Lie %> 3% ERIIEO R » 5 i TOIM
LTI A BT 5 &, DFRORRIZ 51

52

g, I VNEE Y FOEBENRECTH 5 7-.
Y& g 7 TRPIRONEH R IZ DWW TE I % Hi s
L, WENhOMHABLIZHWTE, 4.0t/10aEH» 1
FCho7. MHLZEFY o ERMKOSEEHE
POEFMAREENL, IV Y FOERBIEY S B
U CEEMMREERD 5 &, &FE1HRT - 4t/10a0 i
THI13.7% Th - 7-.

4, £ ¥

4—1 JOFEOEBFNEICET 2R

TATZEIc kD 7 a4 25CHOEH (16, 8
M), R 30pE/m?/s CEERBIBOEITIZ Lt a oy
TANLEHOCTREEZ TR L 2FBR» 6, 2
O EEAREN T TREET 5 L B2 < 0, Rk
TCTRMEERENMAKEL, EVRBIREREHEEGLT
TREWVWZ EPME XN TS (Vanetal. 1977). %
7z, WEARE S I & RIS EICLEDE R 2 O
44pE/m*/s, 15°C, £H (14HFRHIH 108K ) T
1T 7= RIEEZE» 5, 7 ax LA ICSEA D %
WA F X ETERMRICHKREE T THRRPEETH
D, EYrRERKLEBZEHMRINA TS (HES
2012).

M, 7 aE#RE20C, BH (168K MInT
W), KE3INE/m’/sDOREN & & @K TR L 2925k
6, RO TR L 22 REE, fWEERK 2
ROEENPRENZEDBHL MG 2. LrL, ok
g Sk TcRELEIROhEh 572 iT
MR TIIRONE T TOREP L L & 5722 (Van et al.
1977), ZAUI SRR U ZLEDEERSHOEATIZ bR
ILF=DRONZEEBIZEPLTNBEZER, K
WAB5CHES ZEEHELTWEIDO,E LAk, W
NIZLAKRGHT T/ OEDSERFEEI N1 E S »
X, 5%, HERKRAZEL THEFBRAEYEL TR
AET A MERH A .

4—2 KRICEBRINEBFOREMGIICETS 2%
KEEFERORER» 5, AKiia T S5 Z LI3ARKEN
TORKESHDOMIHN G XN T & 2 WTHEMED RIE S 7z,
MeclIntirelZ & MEEESE 2 & D T INC B 9 5
— 7T, Qedogonium7s £ DSRIRFEEFIIFHD B BIEE P
ICEETSEWME L TRD, WdEic k0 SO K
IZERDBHEL TS, ZHIEKREROH R A2 LR
5L DEHEZ 5Nz — i TWhitford, L. A., and G. J.
Schumacher. 1&, WHENFUME E Oedogonium7s £ DB
WA ESELTED, SHOMRE—HL &2 -5
7z, REERTEHEWA Y TOWSNZ L2 AR IZELD
KRB L Ty TENWENDN S 5. F -FERD
KEmBHEHEDOKEHDL/10~1/20 L {KHh > 72720, Ik



15 3 B (mm)

2011 2012

118 2B 58 388

118

X10—1

FHREOEAZE(

2 3958 HE (mm)

2011
118

2012:

2B 5H 388

118

X10—-3
itz h e higdz (mm), 38 (mm), @ (nm), WEE (o) Z, BEIAEA 2, - 3EEERE 2R §

FHRBEOR AL

M (mm)

2011
118

2012:

28 5H

88

118

X10-2

FHREOEAEL

EYRER(g)

2011
118

2012
25 54

38R

118

X10—4

R3 XD a7y EEYEORIEEK

FHEEENEAZEIL

B FBEROD EZJOD OGN Ul%) Cal%y Mzl (%)
7H31H 927 25 56,7 201 023 0.65 052 6.32
8 A78 93.0 3.0 55.5 188 023 0.58 052 6.06
8 148 928 31 54.9 178 026 0.77 055 6.67
s Az21H 93.3 3.2 57.0 175 (2 0.79 053 5.93
s Az5H 928 31 53.1 173 025 0.85 055 6.24
1y 92 5 3.0 55,6 183 025 0.73 053 6 .24
4 XY aYTHRPEBRICE 3 ITYFERREAOTE
o2 i B ‘ _ ERREGg1D
438 338 2308 138 18
4t/10a 55 39 115 101 139
2t/10a 14 40 16 34 76
0.5t/1 Oa 4 3 i 18 17
L AC T - e c = 359
EEE = i s = 13
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KRR, SRIRESE L & ISR L 2SI SRR T % e
SRS 5. & SIDIROPRIL S KL & 357
5% 728, RS CORGERZIZEIE T X 2 WA & 5%
ENTVE. Ihbz5F A THRIZESNTORIKEE
ZHWT, KEF LD 720 ORI K D EOWRAMLT
FEREIT) THETDH 5.

4—3 HEHEDE BV IRk iE RS R
AIEFEROFER D &, SIFEEBIZH U 226 & v/
RSNSOI O A BHET 2 Z &3 <, FBE
DMz ETOMHANRRETH S Z ENHLE 2 LK 5T,
F-FMOBIUCEEL &, KEIZHZ 2B, RN
MOHME, FRORSE, MO 2 b E2BES 2 0%H
NhHb. KETENTHhOHEBIZOW T AT - 7=
[AL] A EEC 28BS 5720, SBlEEHT
WA B 5 W L7z, KEREEI ALY T 644 Y,
VAT LAT Y, WA A Y OREE LR ¢ 5T
JEITIS U TR U 72, & -850 TRRI3AESE DR e st
WA & P HE & U2, AW 2 &, [
RO E L THL T3 EE L 5N,

K5 FMHIEYOLLER

F i | BEREE | REEE | BETHE |fESAE
e o * & 230 ke
T ¥ 4 P X 230 ke
i + * ® i 150 ke
i i ) Fiy i 100 ke

4—4 FHEAEMIC S T 5 FEHEKFRER
4—4—1 IBHEICLDREKRDS - KERIE
TRHEEANZZAKRSTIIONEKX R, TV bu—
U, SR R TR IO R B & WS MK L, &M
JE, BRENE» 572 KT—1~4). L2zn->7T, 5
BIERT L 22U O i TIREE O LA % & > TREEL
LT 55618, THHAE AN RS KB LIR
BEWEEZ N 72, “HEEARZARSTIE
DOEpHIZDWT R FRHLTw 7 (XI8—1~3). i,
DOLpHD FRZME 7 5 v 7 b v ORI A& ST 5.
L2L, ZRHEHREDOERE L >TLESITTTH
D, HE WM TI o vkl E CRENABER
L7728, KRSTEWRERELS GoTneEL6h
72, L2 LZOKRSTDOLpHAEWMEiZ /R L 722 &
FELRZR G, SINIVARY) & R L 72K R2, 4, 5T
DKEDBGFR AR TE L 572720, SKRADKA
BT 2 VAR O F5 53 0 R T & 5 7243,
KASTIE, AR OIAKIZ L DDOL pHAE L &
SRR B B, F KRS TR AR IZIN A,
THRHEBRED DDA v Y 2L EKFEHRITHD T
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0 5 10 15 20 25 30
BREN

13 REMEETECLZIEZEFERLEOHE

ENTHD, HEEHEONE Ly FRMIOKRL D &2
BCHo72ZenELON, EFEHOLAEKENZL H
SRR E LN FREEEEI A EWE S &
INUDRE T 5 v o b VI L T A RS H D,
SRIMOKRED TS5 v o b VHOE AT S TET
bhb.

4—4—-2 Z“HWEOBHEICDONT
Ay ¥ a I SFIVIZRD T 723w M2 THREEANT
BMELZDIF, “HHEH3HERESE T 5 R



RN DHLZNE5THD (X14). BHEL TREE S E
HICEINT 2 Z & T, BRAKR2SEEMEREL, K
B LEEYUICITS 2R TE 5. @RI L &
T, HICKBEEDRERK & 2 5 G ERALZ
LiZk->TLES. KARENOMIZ “HRHZBAEL 72
BRIZ, WIOIEERE L 22 AR DN < 5 2 A0 R D BRI IS
FEC LTz, Ak HREIFRNGIZHE > TRAEA S %217
IDT, v b EMHo AR RE < & 2 hetEs
bO, SHRILICRELEE TLRTIVERHS. HARS
(2011) IFEBRFEIHICH V5N 23 7 3 Y 4 1 OREIRE
RS B LA T B 280, PR 2 V308
w, Va7 vE, HGNEOBGREMHEL . i
EXVISOBERKOCSY) -7 e EDOBMICHE R IED
M2 S0, B EENEZ LT, “HRHEHOAER - %
FINELAERET R 2N TEEEEALND. ZOH
ICK-oTITWMBEAEEEL, JDHFELEDEBMTSZ
CIZES>THERETTFR2I LN TEDLEDNS.

Kamermans (1994) (3HERMIIE & R OEEMIEE %
179 WPE _REOBYHRFIZONTH S 2S5 720,
Wi O B NESH & BRIEA & OBt % A L 72, HER
FEEROBEYIEE %175 “KREONHE & R E O
MU AESMHBEZ S D, WMWKk ThlERIEND
BOARFIT HREHOEENICADREL RITT WA LT
5. Stuart, Eversole and Brune (2001) 1378k %
AT BRI T DR RO ELE AL 5
728, Elliptio complanataD i3 % 575 2 i CHIE L
7z “HRHEHOMEEFEITFR2.5/minE TIFEML 28 D
D, 3.0/min TR L7z, 20770, AREEIZ N
ThESPKE IBEREORH & 4 25812138, K#s
FADOMIZEE L7z & S IC AT AFSEAKREED, —
KHZBHT 2 Z & T, E#EE L mOIRRBIC RO BB
»Hb.

ZHHEE BT 2 BRI S RS S ELE S B 44
bk 5. BRAKRNOBEWE ZHD BRI, Bk
BOEWKINZ KA 2 BT 2 OPMRETH 5 &
bhd. KR TRFEARNICHEEL =27 K 54
DR FIZ2H 2 55 ML 72 (X10—1). ik
(1992) EHEHANDOKEELNT, 27K H A (Unio
douglasiae biwae) DMFED 4 ¥ H A4 (Unio doglasiae
nipponensis) DR FEDEMMZENAEHS M2 L 42
HA DOBEOFEN R RIE, 19874E7TA»510H £ T
0.94mm, 102 511H % 70.58mm, 11H 2519884
27 £70.13mm, 2H % 53H % T0.05mm, 372 55H
% C0.06mm, 5HA»57H £ 7C0.13mm, 7TH»59H T
0.13mmTad» 1, 19874 £ 19884F-DIXIX[6] UHFH TR
5K9ICAAD. Fiz, KMPETHW 2T RV H4 L
LRI R 5. Zhid, S 3L F — &4
FON B B & R IZ IO B A, Mk T, F/-4RI0 &
S>THEEDWHEEEEATRL TS, —F, “KRHOKEZ

W32 ECIIEERISEHT 28RS TH S LD
h3.

AW CEREBARMICEER L 72 2 7 K> 51 4 O
HRIF20114E11H 2 5201245 H R 10201248 H 2 511
H (T4bB5H268HERNT) ICPHFITHIMIL 7.
S (1987) EACEIINC W\ T, WA R E DO ET
HB7UFT 4T LNETIREEARREL, 1 V4
MO ax7 49 AORMKMAHE»C L Z
ks A vHiAnraxs 4w aiitigiizs~s
ATh-7-. ZThkb, BhRillizzh koD Liid o4
F5LEbNE. BRSNS Z TR HA TERKTH S
EFIuE, AWM TE TR Y H A OWEEORM A &
Mo 7R, R TH D, Z ORI
BEICIDEEZILE-PEIClibh =t EZ 6N
5. Thwz, ZOMEZRITTE2 TR A4 2BHET
Z00MRNTH 5.

¥ 145¢m

E14 ZBEOX v 2 2aNRIVICELBZEHEE

4—5 X a3 EEMEORMERICET SR
YT gy BHEMADC-NILIZ18. 3THD, v AF
RT T 7 TFEEDRKEEDERFEETH 5722 L»
5, ¥F ¥ a v EMIRIEZOFE ZEFGITT AT AT
M 2aRHEE &5 2 & TR CE 2 2 Bbh
2. 72, 2F Y 3 v EEKROKGEIINIZ% TH >
7o, FEERISHEG E» SN E 5 Z & & IEE L 728
B, HEL T RGEMEZI LTINS T L
26, ML 51213 KR DK FHEEFIRIE R H LT
55, KGTHEHABBMICA T2 ZREIN T, TIH
5 EIRFROEGNEMERNHT 256, HELEEET
272DDEXRFEE HHOETHAETINERHE. ZDL
IHRT LS EFY 3 BMMAOHAHEE LT3t
NEAL & 0 BIERIFIHSZHICTH 5 &F A 5.

4—6 XV aVTEYFORERERBICLIER
ERIEOHRICEAT 2R

tF Y a7 BWYAEOC-NILIZ20LL T TH 5728,

TSRS 5 Z N TPRE N, B O RREHES
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FERIC K 2 BHRERRCROHR I TR A AT 255K T
b otz BEEOHOAEE RN, I ERIC
R U T 5 72D AL S ERAEKRO T REME G D 0
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