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Studies on the Managements of Water Quality of the Lake Located in

Nature Reserves.

Kazuya YOSHIZAWA', Kazutaka TAKAHASHI?, Hitoshi IKEGUCHI®, Kazuyo MATSUYAMA-SERISAWA?,
Taku MISONOU*, Tetsu HIRATA®, Kazuhiro MORI", Jun-ichi MIYAZAKI, Yukihiko SERISAWA® and Masao
NAGASAKA® ('Yamanashi Institute for Public Health, *Yamanashi Fisheries Technology Center, >Yamanashi Insti-
tute of Environmental Sciences , *University of Yamanashi, “Kanazawa Seiryo University).

Abstract We investigated the appropriate methods of improving the water quality of Lake Yamanaka located in

nature reserves. In 2010, the last year of this project, vegetation of water-plants and cultivation of bivalves were car-

ried out in Lake Yamanaka from May, 2010 to March, 2011. Several facts were revealed from these experiments;

1.e.

1) In 2010, one waterweed and two macroalgae were newly found. Therefore 30 hydrophytes (17 waterweeds and 13
macroalgae) were observed in this project survey period from July 2007 to January 2011. The biomass and the number
of species for hydrophytes in 2010 showed the maximum in September. The annual biomass of hydrophytes was in-
creased in 2009 due to decrease of water level, and in 2010 also increased in spite of increase in water level. As an en-
vironmental factor, monthly turbidity measurements clarified that turbidity of Hirano Wando was higher than northern
coast and southern coast through the year in 2010. The water temperature was high in 2010 than in 2009.

2) In vegetation area for experiments, biomass of Myriophyllum spicatum which grew naturally was more than 50% of
whole water-plants. Therefore we could not estimate the effect of vegetated water-plants, such as Vallisneria natans and
Hydrilla verticillata, for water purification.

3) Approximately 70% of Unio douglasiae biwae survived during an experiment period in the lake. The weight of
most survived bivalves increased 4-10%.
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Development of Compound Semiconductor multilayer solar battery
(2nd report).

Chiaki YOSHIMURA', Masaaki FURUYA', Osamu ABE', Ryo HAYAKAWA?, Takamasa KATOU® ('Yamanashi Fuji Industrial
Technology Center, *Yamanashi Industrial Technology Center, *University of Yamanashi).

Abstract  The electro static spray deposition (the following ESD method) that was one of the material analysis methods to be able to
expect a low device configuration, making to a large area, and accumulating was applied, and it aimed at the optimization of the condi-
tion in the photoabsorption layer and the window layer. By attempting the optimization of photoabsorption layer (CulnS2) device ESD
method apparatus, excellent crystalline is obtained from the XRD profile in the previous year. And it was confirmed that the photoab-
sorption layer was p type from the result of doing Hall measurement. Moreover, the superstrate solar cells fabricated by ESD method
presented photovoltaic characteristics, though the power was slight.
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v (ESD) #:1%, ZAMliZcdEECRT 2 2 £ T, Pl KERILE L ORELsHIFcE 2 5ifichd s, 22T, 2
OEAiE O TOERIVE (CulnSy) 2T 2 & &b, ¥ 7A L —MEEE LA — =2 L — MEEOKGE
LU EEEL, XRDE X OXPSZE v CHE MM E X ES Aaiizii->7. RIS HWE LT LAWK
NT03 2 EWMERINZ, LL, XPSOFMELSY 7 A L — MgV IZA—28— 2 b L — MER VIR T, HR
JEDRARGERTH D Z LT h o T,

1tI))eposition Characteristic of Compound Semiconductor multilayer solar
attery.

Ryo HAYAKAWA', Chiaki YOSHIMURA?, Masaaki FURUYA?, Osamu ABE?, Takamasa KATOU® (‘Yamanashi Industrial Tech-
nology Center, *Yamanashi Fuji Industrial Technology Center, *University of Yamanashi).

Abstract Usually, the compound semiconductor is manufactured by using vacuum technologies, for example, the chemical vapor
deposition (CVD). The electro static spray deposition (ESD) is the expected method for making the semiconductor, because we can
make a large and multilayered semiconductor by this method with low price devices. By this method, we deposited photoabsorption
layer (CulnS,) and made the substrate and superstrate solar cells. As a result of measuring the crystalline of the photoabsorption layer
XRD, we confirmed forming a compound of CulnS,. However, as a result of measuring the depth profiling of these sells by XPS analy-
sis, the depositing condition of substrate cell was more detective than the superstrate cell.
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O 0.0054 mol/1) , $ifk4 >~ 4 (1) InCl; (&8
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2 IBUROHMNICE T 2SR A EMEORE L oS &y TSRMEN, T, TERERS 2NRELTTo
7o, FEHIEAEE, BRGEAER, MINLEAERDS TR &) ZEE L. THO I & EERERERICRNE, ThEENE BN,
ZoBME Iz 6 Ayt EX o/, BUGICK 2 THo & & BN OB REFHI X R C, BEELRICE W TH RHED
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tSelection of Rice for Sake Brewing in flatland of Yamanashi Prefec-
ure.

Naoya UENO', Kota NAGANUMA?, Toshiyuki ISHII', Hideo KIMURA?, Masato KOJIMA? ('Yamanashi Prefectural Agritechnology
Center, “Yamanashi Industrial Technology Center ).

Abstract We selected a rice for sake brewing promising cultivar for flatland in Yamanashi Prefecture, on cultivar ‘Ginnosato’, culti-
var ‘Kairyo-omachi’, cultivar ‘Yamadanishiki’ and cultivar ‘Tamasakae’. Cultivar ‘Ginnosato’ was excellent to the cultivation charac-
teristic, the yield performance and brewing propriety. We thought the transplanting suitable period of cultivar ‘Ginnosato’ to be the
middle of June.

Cultivar ‘Ginnosato’ produced in Yamanashi Prefecture had an enough aptitude as raw material rice for ‘Ginjyo-syu’, because of the
sensory rating of the sake of the examination is excellent and the occurrence of problem in the brewing process was not admitted. Culti-
var ‘Ginnosato’ increases amount easily by increasing the number of fertilizers. And the amount, the quality and proper protein content
of brown rice can be obtained with the fertilization system of 6-8kg/10a nitrogen basal fertilizer and 2kg/10a nitrogen fertilizer.
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Promising Kinds of Colored-grain Rice in Yamanashi Prefecture.
Toshiyuki ISHII', Yuko HIROSE? Takumi Iwama’, Daisuke UCHIMATSU®, Naoya UENO' ('Yamanashi Prefectural
Agritechnology Center, “University of Yamanashi, *Hakubaku Co.,Ltd).

Abstract We selected a promising cultivar of colored-grain rice in Yamanashi prefecture.‘Seinan akamochi 137°of red rice was
excellent in the functionality element content, the antioxidative activity, and the appearance quality of brown rice. "Midorimanyo" of
green rice was more precocious than "Saikaimochi 263", and a little excellent in the character concerning amount. Yellow rice did not
have the difference between "Hatsuyamabuki" and "Musashino 20" in the yield performance, the functionality element content, and the
brown rice externals quality. In Yamanashi prefecture, "Hatsuyamabuki" was promising as the cultivar for the middle land, and
"Musashino 20" was promising as the cultivar for flat land .
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H O FsER . ¥ 2 COAMERES

MESER, RiEE%, AL, NEEA, KREs
LALB TR v 5 —)

T B AGIREZ RO E U OEAL, FB2ERT 27010, 7R 7D ETHEZEEL, ML X 22
HOR S 2 2 & 2ilAare, BEREEAO X 2075k & LT, YRR E L A O E2 G L & 25, IBRRIR
PN DI S HOMGEBEN TV, BoNB L X 2 CAMRE2HEE L, RSN E L CoFMMz2 A
L7t 22, HURBBAL X ZIZERLE LTHATH 2 Z Ldtbrotk,

Cultivation of Lactic Acid Bacteria by Self-making Yeast Extract
Miki SAITO, Kota NAGANUMA, Takuya HASHIMOTO, Masato KOJIMA and Hideo KIMURA (Yamanashi Industrial Technolo-
gy Center).

Abstract To produce lactic acid by using of fermentation food processing residue as medium of lactic acid bacteria, we cultivated
yeast on lees of Koshu grape and tried making yeast extract. The yeast extract was made by physical fracturing methods or autolysis
method. From bacteriolysis rate and working efficiency, autolysis method was adequate. Utility as the lactic acid bacteria medium was
investigated by culturing the lactic acid bacteria by the self-making yeast extract. And self-making yeast extract was effective as nitrogen
source.

1. #& FATATBOE N B S E i e - AR s B
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7RO ETRIFICHIT 2 2 & 2 MR L 7203, ER
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% N
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ZIa—R 20g 20g 20g 20g 20g 20g 20g 20g 20g

X7 bV 10g 2.58 2.5g  2.5g 2.5  2.5g  2.5g  2.5g
CEESA 10g 2.5¢  2.5g 2.58  2.5g 2.5¢ 2.5¢  2.5g
fERE L ¥ 2 5g 1. 25g 1. 25¢g 1.25¢g 2.58 1.25¢g 1.25¢g 1.25¢g 1.25¢g
Tween80 1g 0.25g 0. 25g 0. 25g 0. 25g 0.5g 0.25g 0.25g 0.25¢g
JIVBE_TVEZT L 2g 0.5g 0.5g 0.5g 0.5g 0.5g 1.0g 1.5g 28

FERg > -V 7 A 5g 1.25g 1.25g 1.25g 1.25g 1.25g 2.5g 3.75¢g 5g

Wi~ 7 %> AR 0.1g 0.025g  0.025g  0.025g  0.025g 0.025g |0.05g |0.075¢ | O0.lg
) VIBIKEZ AV T L 2g 0.5g 0.5g 0.5g 0.5g 0.5g 1.0g 1.5g 2.0g
Wilg~ v 4 v (11) 5K 1% 50mg 12.5mg  12.5mg 12.5mg 12.5mg  12.5mg 25mg 37.5mg 50mg
H O sERE T % R 0.5L 0.5L 0.5L 0.5L 0.5L 0.5L 0.5L 0.5L
REK 1.0L 0.5L 0.5L 0.5L 0.5L 0.5L 0.5L 0.5L 0.5L

W) 1/AMRSEGHIC R, BiR L 2@yl oAz
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Research and Development of High Efficient Solar Absorbing Technolo-
gy-

Ryo HAYAKAWA', Satoki ASHIZAWA', Chiaki YOSHIMURA? ('Yamanashi Industrial Technology Center, >Yamanashi Fuji Indus-
trial Technology Center).

Abstract In order to development of high efficient solar selective absorbing films, we formed aluminum oxide films by anodizing
and colored the anodic oxide films black by depositing metallic Tin into the pores of that films. We maintained a condition of electro-
lytic depositing that electrolytic solution was mainly a sulfuric Tin solution, bath voltage was AC 10 V, bath temperature was 20 °C and
electrolytic times were 2 to 15 min, and these oxide films were colored black. As a result of measuring the absorptance of solar radia-
tion by the colored films, we got about 95 % absorption rate.
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Study on Transcription Molding of Micro-pattern using Microdie (1st
Report).
Toshiyasu KOMATSU', Yoshihito HAGIHARA', Teruo ISHIGURO', Wako MIYAGAWA', Nobuyuki KATSUMATA', Masaaki
SANO', Hiroyuki YAMADA?, Michiyoshi NISHIMURA?, Yoshikazu YOSHIDA® and Nobuyuki TERADA?

("Yamanashi Industrial Technology Center, >Yamanashi Fuji Industrial Technology Center, *University of Toyo ).

Abstract A machining of micro parts is often produced in a small lot performed through directly from the material. Therefore, pro-
duction 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, transcription molding method using glassy carbon and laminated metal sheet were
considered. The tininess shape of three-dimensional solids of 20-30um was processed using an aluminum film by the anode oxidation
processing a half tone mask for laser processing. The basic conditions in order to transcript to plastic film using thin laminated metal
mold were presented.
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Effects of sika deer (Cervus nippon) on Alpine and
Subalpine Vegetation and Their Management at
South Alps, Yamanashi Prefecture






AL LR 5 B T oA JEREE I JE S & 25675 (2011)

G HLE LRI 1T B =R v DT K DAL, :%vﬂfy/
7 DBASIENT - BIEB & U\Eﬁ?%gﬂ%ﬁé E]:]ty‘n W=k Vb OEEESE

BB, mIigc’, :ReEBAY, JLEEE?, ZHESRRE, MR, FEE°,
BIFESC, BINESS, HERES, @H%—%BH”ER%E%-7

IR RAMGBETTERT, LELEE R AT, CILBRE B, IR
WL, “HERT, UM E et v & —, TEMIRT)

B OARRFSERREIL, TV AOE L c B I NETEH L TR o= R VOB LR EE R DT
Wiz, OF - BEEILHICRIT AR EN T Z B E LoE, QK& 22BN E S 2RO RHED 12D O HjiE
Feoflifesr & BRSO, @=48 2 ¥ h OEEREE O 2O OFHA R L ORI ik oe, @ Lz =7k
Vyﬁﬁﬁ@ﬁﬁkﬁﬁk@&ﬁ@ﬁn%ﬁ5o*Eﬁi EEEE LIBT3 =R P L3 ERRN L HET —

WX BREAMT, ALERD LT AT AOABERDICOREETETDHESN=R U VHICEDERENGHINA TS
%vnf//7®LMMW Bl X OBTEIRIOEYT, =K U h OEEZ B LIz A REEICE L CRHEMEEZ1T-
oo SRR TUHICEDMESNDEBROEELE X r o NREGERFR TR LIZE A, XD SHRTRENKRE L,
HEREOBEBEMEIRENTZHOFEBB L OHBEMHEERL 7 AR THEEIZED ST EREEL WD EEDbR-,
7oy BRERROENL 7 I SR THAOEENNEL TCND Z LR ENT, SV~ Ty ) TOBEEEAITR4enZ Ak
EL, EFEOMETAEEIBEI N, HFE, MEEXEHE2HEETLIZLICLY, Ya— FOHE, v AT Vv a—
N OFBFENARETIZAR WD E R SN, Y~ T Y TORTEROMIT OFE R, B LT, RS A XK EVE
WIEFEBEIHL CWDZERHLMNE R T2, Zr B SR TIEIYA XL /NESKIFEAEBIE L TR oT2h, =k
I OEREDEEG X/ F MR TELTWEDO T, 2 0% FOMAI ke S & BB NEELT 5 TH A5, A
BMEICLD AR DI OMBEICET AR OME, ARETO=R S Dh OB, AEHECRETS L, D
R LSO E RN L CRBIFEA21T S 2 & & Uiz, BORRBRGERE MG E SN A RHERA D2 T,
LR DHERZE DMERGE, HEOFITEIT o7,

Studies for effects of sika deer (Cervus nippon) on alpine and subalpine vege-
tation and their management at South Alps, Yamanashi Prefecture.

Takuo NAGAIKE', Hiroki NISHIKAWA', Hayato IIJIMA', Masahiko KITAHARA?, Mikio SUGITA?, Takashi NAKANO?, Kazuhiko
ITOU®, Tadafumi KAMEI*, Masashi YOKOGAWA®, Yuji ISAGI’, Ken’ichi NAKAMURA®, Tetsuo TAMURA®, and Ken’ichi
TAKEDA'

('Yamanashi Forest Research Institute, 2Yamanashi Institute of Environmental Sciences, 3Yamanashi Prefectural Dairy Experiment
Station , “Fuefuki High School, *Kyoto University, “Tokyo Metropolitan Agriculture and Forestry Research Center, ’Shinshu Universi-

ty).

Abstract We studied effects of sika deer (Cervus nippon) and their management at South Alps, Yamanashi Prefecture. We focused
on effects of sika deer on vegetation in alpine and subalpine vegetation, tissue culture and genetically analysis for plants which predict-
ed the effects of sika deer, and population management and breeding for bushmeat of sika deer. Pathogen-free seedlings of Polemonium
caeruleum ssp. yezoense var. nipponicum, which designated to vulnerable species and restricted their habitat, were successfully
grown to development for multiple shoots. Individuals with erected and having tall shoot of P. caeruleum ssp. yezoense var. nippon-
icum were successfully reproduced. In the farm field in Yamanashi Prefectural Dairy Experiment Station, we were trying to capture

for living individual of sika deer and consequently ecological monitoring.
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GPS-measured distribution of sika deer (Cervus nippon) and corresponding

vegetation around Mt. Kitadake.
Mikio SUGITA (Yamanashi Institute of Environmental Sciences).

Abstract Location and distribution of Sika deer around Mt. Kitadake in South Japanese Alps are taken by GPS receiver attached to
individual deer. The distribution has determined for the whole term of GPS location and also each 3 months terms to study its seasonali-
ty. Current vegetation is classified into evergreen forests and deciduous forests in the study region, using remotely sensed image from

satellites, to analyze vegetation preference by Sika deer.
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Genetic diversity and genetic structure of Polemonium caeruleum ssp. ye-
zoense var. nipponicum in Mount Kita.
Masashi YOKOGAWA', Takuo NAGAIKE?, Hiroki NISHIKAWA?, and Yuji ISAGI' ('Kyoto University, “Yamanashi Forest Re-

search Institute).

Abstract Polemonium caeruleum ssp. yezoense var. nipponicum (Polemoniaceae) is an endangered perennial herb that occurs in
Mount Kita, central Japan. We investigated genetic diversity and genetic structure of three populations (Okanbasawa, Kusasuberi, and
lower Okanbasawa) of P. caeruleum ssp. yezoense var. nipponicum using six microsatellite markers to inform future conservation man-
agement strategies for the species. For initial marker screening, we used a total of 21 microsatellite loci isolated from Polemonium
kiushianum. Six of these 21 loci were used in subsequent analysis because they showed polymorphism. Levels of genetic diversity be-
tween Okanbasawa and Kusasuberi were similar to each other. However, genetic diversity in lower Okanbasawa was much lower than
that in Okanbasawa and Kusasuberi. Fst value and Rsr values among the three populations were very low. The results of principal coor-
dinate analysis and STRUCTURE analysis indicated that there was no genetic divergence among the three populations. From now,
exhaustive genetic analysis of distribution range of P. caeruleum ssp. yezoense var. nipponicum will be required.
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BIICAW=TS43—¢ENnT2/ TBELUVIVYINT Y/ TJTRESNI-RILEETH.

LR

M E B T JERE A I T s i

KESLIBAR T

BB 7T A = —DEH (5-3) T,°C) P.kiu. P.cae.

Pkiu006 TCTCTCTCTCTCACACACACAC 57 4 8
AACAGTAACACCAAGTCCTCCT

Pkiu059 AGAGAGAGAGAGACACACACAC 57 5 @
GAATCTAGTTGTGCTTGAATGG

Pkiul29 TCTCTCTCTCTCACACACACAC 57 2 3
TGAACTCAAGTGTTCAGGTTG

Pkiul35 AGAGAGAGAGAGACACACACAC 57 10 @
GAATATGCTCGTAGGCTCGT

Pkiu208 AGAGAGAGAGAGACACACACAC 57 2 1
GGGTACTGTTTACACAGCCCAAA

Pkiu212 AGAGAGAGAGAGACACACACAC 57 12 b
GTCTTGTCCACTTTCCAACAC

Pkiu227 AGAGAGAGAGAGACACACACAC 57 2 2
TCCACTCTGTTGTTAGGACAAA

Pkiu228 AGAGAGAGAGAGACACACACAC 57 1 @
GGACCTTTAGTCACGAACTTTG

Pkiu237 AGAGAGAGAGAGACACACACAC 57 1 @
AACTTCCGATAAGTTTCTGCAT

Pkiu239 AGAGAGAGAGAGACACACACAC 57 4 @
ATTGCCAATCACATGTAACGTA

Pkiu314 AGAGAGAGAGAGACACACACAC 57 2 1
CTAGAATTGGACATGTTTGGAA

Pkiu577 AGAGAGAGAGAGACACACACAC 57 1 @
ATAATTAGCCCTTCAAATACGC

Pkiu627 ACACACACACACTCTCTCTCTC 57 4 @
GAGGGACAGAGAGATCAAGAAC

Pkiu765_3 AGAGAGAGAGAGACACAC 45 1 K
GGATTTAATTCAAGAGTGTA

Pkiu776_3 AGAGAGAGAGAGACACAC 45 @ E
ATAGGATAAAGTTGTCATAGTA

Pkiu853_3 AGAGAGAGAGAGACACAC 45 1 3
TACAAATCATATAAAACCTACT

Pkiu953_3 AGAGAGAGAGAGACACAC 45 1 K
GATTATAAGAATTGCATTAGT

Pkiu961 AGAGAGAGAGAGACACACACAC 57 1 3
TTTATTTGGGTTGATTTGGACT

Pkiu963_3 AGAGAGAGAGAGACACAC 45 1 b
ATACAATATGTTCAAAATTC

Pkiu965_3 AGAGAGAGAGAGACACAC 45 8 1
TAATAGTCATAAAATAAGAGGT

Pkiu1052_3 AGAGAGAGAGAGACACAC 45 1 2
GTCTCGATAGGATACATCT

T, 7=—U 7R P.kiu, )N} )7 P.cae.,3v~/"F )7
YT IR — s B S IR  T BHET
P35 DY — 2 BSRIHE I T, SRITADERAN LT B R T

H6E (2011)

S¥YnF LI TOYA s YT I bv—h—I3H
FEINTRNWIZD, KR TEANT Y 7 THRESRZ
~AraVTIA4 hv——Y FH\. METHRES
N~ A a7 54 hw—a—%2RHW=5E8, £
MEL D Z EBMBNTNDY A, Alalx2 18 s 1
DO HLEBIE T TEZRNE LN, LRI HER I L&

BTEEDH L, EHRETH DTV ) 7T OBEBHIZERE
MEE S TV 5 3#E s 1 A (Pkiu006, Pkiul29,
Pkiu227)® IZ2OWTHR BB T EZFEM I L TH D
&, Pkiu006 T Y~ T v/ 7 THILBEETFENS
<, Pkiul29 & Pkiu227 TIZRA UL THo72. D & hn
b, NPV I TO~A 0T IA hv—F—%iEHL
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WBLRAR & BT HFJERHERT JE 58 4965 (2011)
R2 IYYNF L/ IOBEROEEERE EETFE
YT s T

ID A Pkiu006  Pkiul29  Pkiu227  Pkiu853 Pkiu961 Pkiul052 Pkiu208 Pkiu314  Pkiu965
1 KHER 89 103 100 100 196 196 300 302 86 86 130 130 97 97 217 217 146 146
2 KHEIR 103 103 100 100 196 196 302 302 86 88 130 130 97 97 217 217 146 146
3 AR 89 103 98 100 196 196 300 302 86 88 130 130 97 97 217 217 146 146
4 RHER 103 103 98 100 196 196 302 302 88 88 130 130 97 97 217 217 146 146
5 KHEIR 103 103 102 102 196 196 302 302 86 86 130 130 97 97 217 217 146 146
6 AR 103 103 98 100 196 196 300 302 88 90 130 130 97 97 217 217 146 146
7 RHER 103 103 98 98 196 196 300 302 86 88 130 130 97 97 217 217 146 146
8 KHEIR 103 103 98 100 196 196 302 302 86 86 130 130 97 97 217 217 146 146
9 AR 103 103 100 102 196 196 302 302 86 88 130 132 97 97 217 217 146 146
10 RAHER 103 103 98 100 196 196 302 310 86 88 130 130 97 97 217 217 146 146
11 KHER 103 105 100 100 196 196 300 302 88 88 130 130 97 97 217 217 146 146
12 FAEIR 103 103 102 102 196 196 302 302 86 88 130 130 97 97 217 217 146 146
13 KHER 103 103 100 100 196 196 300 302 86 86 130 130 97 97 217 217 146 146
14 KHER 103 103 100 100 194 196 302 302 88 88 130 130 97 97 217 217 146 146
15 KHER 103 105 100 100 196 196 302 302 86 88 130 130 97 97 217 217 146 146
16 KHER 103 103 98 100 196 196 302 302 86 86 130 130 97 97 217 217 146 146
17 KHEIR 103 103 100 100 194 196 302 302 88 88 130 130 97 97 217 217 146 146
18 KHEIR 99 103 100 102 196 196 302 302 88 88 130 130 97 97 217 217 146 146
19 RHER 99 103 100 102 196 196 302 302 88 88 130 130 97 97 217 217 146 146
20 KHEIR 103 105 98 100 196 196 302 302 88 88 130 130 97 97 217 217 146 146
21 KHER 99 103 98 100 196 196 302 302 88 88 130 130 97 97 217 217 146 146
22 AR 101 103 100 100 194 196 302 310 88 88 130 130 97 97 217 217 146 146
23 KHEIR 103 105 100 100 196 196 300 302 88 88 130 130 97 97 217 217 - -
24 KHER 103 107 98 100 196 196 302 302 88 90 130 130 97 97 217 217 146 146
25 FAEIR 103 103 100 100 196 196 302 302 88 88 130 130 97 97 217 217 146 146
26 KHER 103 103 100 100 196 196 300 302 88 90 130 130 97 97 217 217 146 146
27 KHER 103 103 100 100 196 196 302 302 88 88 130 130 97 97 217 217 146 146
28 RFER 103 107 98 100 196 196 300 300 88 90 130 130 97 97 217 217 146 146
29 KHER 103 107 98 100 194 196 302 302 88 88 130 130 97 97 217 217 146 146
30 KHEIR 103 103 100 100 196 196 302 302 88 88 130 132 97 97 217 217 146 146
31 RHEIR 101 101 100 100 196 196 302 310 88 88 130 132 97 97 217 217 146 146
32 KHER 103 103 100 100 196 196 302 302 86 86 130 130 97 97 217 217 146 146
33 KR 101 103 98 100 194 196 300 302 88 88 130 130 97 97 217 217 146 146
34 AR 103 103 98 100 194 196 302 302 86 88 130 130 97 97 217 217 146 146
35 RFER 101 103 100 100 194 196 302 302 86 88 130 130 97 97 217 217 146 146
36 KHER 99 101 100 100 196 196 302 302 86 88 130 130 97 97 217 217 146 146
37 KHER 103 105 100 100 196 196 302 302 86 86 130 130 97 97 217 217 146 146
38 RAFER 103 103 100 100 196 196 302 310 86 86 130 130 97 97 217 217 146 146
39 KHER 103 107 100 100 196 196 302 302 88 88 130 130 97 97 217 217 146 146
40 KHER 93 93 100 100 194 196 302 302 88 88 130 132 97 97 217 217 146 146
41 FRFER 103 103 100 100 196 196 302 302 86 88 130 130 97 97 217 217 - -
42 =R )| 101 103 100 102 196 196 302 302 88 88 130 130 97 97 217 217 146 146
43 B4~ 101 103 100 100 196 196 302 302 88 88 130 130 97 97 217 217 146 146
44 ISR RN )| 101 103 98 100 196 196 302 302 88 90 130 130 97 97 217 217 146 146
45 [=Ro RN 99 105 98 98 196 196 302 302 88 88 130 130 97 97 217 217 146 146
46 B4~ 103 103 98 100 194 196 300 300 86 88 130 130 97 97 217 217 146 146
47 ISR RN 101 103 100 100 194 196 302 302 86 86 130 130 97 97 217 217 146 146
48 [=Re RN 99 101 98 100 194 196 302 302 88 88 130 130 97 97 217 217 146 146
49 ISR N 103 103 100 100 196 196 302 302 88 88 130 130 97 97 217 217 146 146
50 ISR RN 103 103 100 100 196 196 300 302 88 88 130 130 97 97 217 217 146 146
51 [EAc )| 103 103 100 100 196 196 302 302 88 88 130 130 97 97 217 217 146 146
52 4~ 103 103 98 98 196 196 302 302 88 88 130 130 97 97 217 217 146 146
53 ISR RN 99 103 98 100 194 196 302 302 86 86 130 130 97 97 217 217 146 146
54 S| 103 105 100 100 196 196 302 302 88 90 130 130 97 97 217 217 146 146

= FRWT —raRT
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BRI S B TR s ot sy & 55675 (2011)

R2ERE). SvYINTL/ TJOAKOEBIRRE ELFE.
YT i
ID £ Pkiu006  Pkiul29  Pkiu227 Pkiu853 Pkiu961 Pkiul052 Pkiu208 Pkiu314  Pkiu965
55 [=Re )| 103 103 100 100 196 196 302 302 88 88 130 130 97 97 217 217 146 146
56 [=Re )| 103 103 98 100 196 196 302 302 86 86 130 130 97 97 217 217 146 146
57 [=Re )| 103 105 98 100 196 196 300 310 86 88 130 130 97 97 217 217 146 146
58 [=Re RN 103 103 100 100 196 196 302 310 88 88 130 132 97 97 217 217 146 146
59 [=Re RN 105 105 98 98 196 196 300 302 86 86 130 130 97 97 217 217 146 146
60 [=Re RN 99 105 98 102 196 196 302 302 86 88 130 130 97 97 217 217 146 146
61 [=Re N 103 103 98 100 196 196 302 310 88 88 130 132 97 97 217 217 146 146
62 [=Re N 103 103 100 100 196 196 300 302 86 88 130 130 97 97 217 217 146 146
63 [=Re RN 101 103 98 98 196 196 302 302 88 88 130 130 97 97 217 217 146 146
64 [=Re )| 101 101 98 98 196 196 302 302 88 88 130 130 97 97 217 217 146 146
65 4D 103 103 100 100 196 196 302 302 86 88 130 130 97 97 217 217 146 146
66 4D 103 105 98 100 196 196 302 302 86 88 130 130 97 97 217 217 146 146
67 D 101 103 98 98 196 196 302 302 88 88 130 130 97 97 217 217 146 146
68 3D 105 105 98 100 196 196 302 302 86 88 130 132 97 97 217 217 146 146
69 3D 103 103 100 100 194 196 302 310 86 86 130 130 97 97 217 217 146 146
77 IR | 105 105 98 100 196 196 302 302 86 88 130 132 97 97 217 217 146 146
78 3D 103 105 100 100 196 196 302 310 86 88 130 130 97 97 217 217 146 146
79 =R )| 101 103 102 102 196 196 300 302 88 88 130 130 97 97 217 217 146 146
80 KAEER Ty 103 105 98 98 196 196 302 302 88 88 130 130 97 97 217 217 146 146
81 KEER Ty 91 107 98 100 196 196 302 302 86 88 130 130 97 97 217 217 146 146
82 KHEER Ty 103 103 98 102 196 196 302 302 86 88 130 130 97 97 217 217 146 146
83 FHEER Ty 103 103 98 98 196 196 302 302 86 88 130 130 97 97 217 217 146 146
84 FAER e 103 103 100 102 196 196 302 302 86 88 130 130 97 97 217 217 146 146
85 FHEER Ty 103 103 98 98 196 196 302 302 88 88 130 130 97 97 217 217 146 146
86 FAER e 103 103 98 98 196 196 302 302 88 88 130 130 97 97 217 217 146 146
87 KHER Ty 103 103 100 100 196 196 302 302 88 88 130 132 97 97 217 217 - -
- IRAT —2ERT
R3. TYINFV/ TOEEHSHME.
RHER (n=41) B4 (n=38) RHEER T (n=8)
ﬁ’fi{%@ NA AR Pr HO HE NA AR Pr HO HE NA AR Pr HO HE
Pkiu006 7 4.0 2 0.44 047 5 4.1 0 045 0.62 4 3.6 0 0.25 033
Pkiul29 3 2.7 0 0.39 042 3 2.6 0 034 054 3 3.0 0 0.38 0.53
Pkiu227 2 1.8 0 0.20 0.18 2 1.7 0 0.13  0.12 1 1.0 0 0.00 0.00
Pkiu853 3 24 0 0.32 031 3 2.7 0 0.30 0.36 1 1.0 0 0.00 0.00
Pkiu961 3 2.5 0 0.37 0.50 3 2.5 0 0.39 0.50 2 2.0 0 0.50 0.38
Pkiul052 2 1.5 0 0.10 0.09 2 1.7 0 0.16 0.15 2 1.9 0 0.13 0.12
RS 333 250 033 030 0.33 300 252 0.00 030 038 2.17 208 000 021 0.23

N g SESLIAR T80 Are XESLBIR - ZAREE ; Pr, ARG TFEG Hoo ~7 nR G FEOBIRE | He, ~7T 0t EOWIFHE

72 Z LI K D BRI BARTE D@/ NI O BTN E Do
TEEZLND. £z, TRTOBRBFEIZENT =
T A U A L 7 B O30 E A S R
Eehol. ZhbDZEnD, A6 5 1
DAY T T b= —=A—ZI VT v/ T
BRTICB W THAIZ L B2 b D.
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4-2 SYINFY ) TDEGHSHEME

ABFFE THEMT L7238 HI TR T % L BB T H T2V O
KINERARF (N, ~T v A EOBEE (h), ~7 vi%
BEOWFHE (4) , T NABEOENEMIE LT
& DB FZRRE () DWTILOME S, KREER & &
FTD LY b RHER T TIRVEFNIC & - 72 (323) . K
RELVEST DI VEEFEAREOPIII P



T4 R7ITA XFsi(ETF) BLUVR7TIA ARt (B L)

KHER LRl PN/ N
K HER 0 0.000 0.000
o oY) 0.036 * 0 0.000
KHER T 0.153 0.053 * 0
* P <0.05; %% P <0.01
0.3 :
I ' @
0.2 - | OO
© o O pm O
— a _In
X 041 Oo = mo
< m @ 0%,
N q o (]
& 00 [---------- L
N 1
0 o :<91h
0o,
£ -01 | g% | ZAgO O
o '
B4
-0.2 ! o
DI:I E o
03 | = | [OXER
r(BETARY
. A KERTR
-0.4 ' ' I
-0.4 0.2 0.0 0.2 0.4
PCO1 (24.69 %)
K2 <Nt/ TJOEGDEBEFEOBERHICHE DL
PCOTEw k
-680
-690
< -700 1
X
Q
S -710 1
-720 A
-730 . . ; .
1 2 3 4 5

B3 STRUCTURERZATIZ & 1+ 5 10 5 A5 D IHE DLnP (X/K).

IZ—N—[F20EDZ >DENETNDOLPX/K) DIF%E

REERT.

T2 TRBERAE L TOBOITH LT, KR TR%E
MRS ORIhiE L, vty 7TomEkix
M7, BREEERIZIEE A EEBT L TR o7, 20
LI KHER T CIE RIS D 2Tz, BRZE
PR S - FTHEMER B B, — T, REER L B9 <h T
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BB SAEME I E W T R o 72, 2200 E
FHUIRHEER O G ABEEEEEIZZ b 0D, ZRENE
SPTBECKEBREMPHERIN TV L -OEEBNS
KRMEICENR TN T2 EEZ BN D,

4-3 2Tt/ JOEBROEREMMES L UVER
EiniEE

ARRFZE TRt U723 MR CIE, FDEIZAEIC0L Y
KENSTZHOD, EHIFMHO TINEL, AT AEIZOE A
Bl To (RA) . Fin, FHEERESHTOR R CIIMT L
TEEET S EERIER L T ey hEh, £ LI
TAZ—%RT DL LiTnolzc (K2).
STRCUTREFEHT Cld, 32DEME—DDBEETFT—L &L
Tl L7Te G A Ik bR ER S o7 (K3). 2o
o1, HEEIT - 3EMITBHRE THlr ST Bz
HEL LT, BB N hoBiRH & LT, b
BRI E CTRE R —DDEMTZ - 7= algett, £HIET
BT OBENN & 5 WRENE, A L TUV e WA
WICEB FIREBIOTROA & 72 B8y FIROEM BN & 5 7]
REPED3ONE X bivlc. &, ALEED ORADEER
EHE OB, BILERNUATOI T TO
AN LT/ D 2 LT, TD O EORFEN e
272500 Lt

4-4 RELOBERESHOEE

A B DM OFER TIE, KHER & F+ 0 TEah%
BRI IR AR S AR <, SEFTR O AR 720 (ISR
LN, TROLOMENGITAERELZI Y~
NFY ) T OEMIIRE R —DODEHENEEZDHZ &
NTED., LoLAans, SEEA L~ 27 a%7 7
A R~—I—@3INF v/ TTHRESNZLOTHY, 6E
IRTFED 5 BEBAR T EEIL RSB AR TR 2~3 & 70 <
(FR3), HREN O TRWAREERDS. L0 EfigE
DT 21T 72 B1E, S~ ~TF ¥ ) TD~A 7 ayT
A b —h—FRBTILERD . Fiz, EHMET
B TREIZE Z Loo bIEEBEIC k> THRIEMNE
RV EM T EIZEFTEG L TWAELE LTINS,
PTG E BB TICEAE B S5 & BRARRY
B PEMOGFRICEZEN N RERSHH. b
D EMNSRBHMEROBE 2 EI13ATH T, BUKE MR
LTWS ZEREELEEEZOND. £, AFHIME
BEATI WAL, 72D L &L OfFEEN BT & R
L, HETHAEMI LI T TEBTAIZENREEL
AN

AR T, BEMONTWS I~ Tty ) 70H
MO D BEFZEMY 4 AR KEOVRFER & B R |2
OWTHEEIT-7=. LL, SEOY Tty ME
IV ~TF Y T ORI AR TE TR, ER
RF R KAUSLIR T 72 & W ERR & R A 72 B O 7K



THAEBERIGON TS, ZRLOEMNL LYV
TNERIRL, REERRLE TR & BRAZ RN % i
TOHMENRDD. HEDESWERIEERE & 72 - Tl T
WEIAHIR I TWAHIE, ERICERT L7 T4 7~
Procyon lotor'®, dbKRICAERTHT H H )V gD —TE
Rana luteiventris 9, HBWICAEBTITHIAKRTHD &
Rwv Cedrela odorata *, 7 XA 517N Betula maxi—
mowicziana * 72 ETHEINTWD. I¥v~v Tt
TOAEEFTHILEIX, BARTHEEOEER O |LEHHE
ThHY, @WERSBIEFIRBIOMREE L L TliEL TH
DAREMHERH D. SHRIEFMNOEKEO I v~ T T
EHRIRL, BIETIREBOAELRIET 2LERHD. F
7o, BUERABBERAE S T2 W LB OF’ L -
BUR LA - JER)IHE, EILROAKRER EDOEHR S I
£L, EFEPHERTTTMITICNA S Z & TV IR
A=V TOIY~v TV ) TOBRBHEENRH D D72
LrEZBND.

5. #&

~A7aVTIA b — BT K BT OFER DG,
Sx et TOERAEMTH D RHER L ETRY
ORI TIHBEZEEME O K & S ITFRE TN
TETCTWRNWZ ERHLNCRSTZ. ZHLDZ &h
BZOZO0HEMIEIKRE A —2OFHBI LB O
Too —HT, v— I —OFEREDBARLE L TV D ATREMED
HBH L, RBOENCHEISREE T OEVILAS R
DB TIIDNE RS2 EnD, 5% BRLIE
DOHRMHBH 5.
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Development of Technology of Making to High
Quality of Greenhouse Grape by Use of Artificial
Light






LEDIZLDKMERN®T FUDORRIERIZKIETHEECE 3H)

RS, TR, WA, WTERGS, TR, %u%zﬂ
CLBLRARBR Y, 2B S+ TR & —, SRR T
itz & —)

BH BHINEREOT U A - ORRIEREAEET S0, KEEROLRE LTREALED (£ K660nm) OF]
RFEERG Lz, ATERICB O T, #ROZFHRICSenMETL E D % FE L7 6% 48 & R0 B of) F30cm
WCERE L, i oFRICH CRELZE ZA, BEBE1IKICEE SN THRBRRENG LN, —F, ABREEK
Heticksnwe, ¥— %74%@kﬁ%ﬁnf%ﬁ_fétéﬁﬁbtﬁ 4 7 BRI AR R B R 3T B S FEH I -
7-.

The Influence of LED Irradiation on the Berry Weight of Grape(3rd
report).

Noriyoshi SAITO', Yukinobu UDO', Yuki SATOYOSHI', Osamu ABE?, Hirosi KONO®, Hiroyuki HIRAKAWA® ('Yamanashi
Fruit Tree Experiment Station, >Yamanashi Fuji Industrial Technology Center, *Yamanashi Industrial Technology Center).

Abstract We examined whether the red LED (660nm) was useful as a light source of light-culture greenhouse for dilation of
berry of grape ‘Pione’. The source of light that installed LED in the belt-type foamed plastic at intervals of Scm was used on parallel
training method. The light was set up in center part of the branch and the branch in 30cm under the grapevine trellis and irradiated aim-
ing at a shoot. The berry weight of grape increased even if light was irradiated (50days, 23:00~2:00) on one leaf. And on "X-shaped
training method" the searchlight- type LED source was irradiated to the grapevine trellis. However, the range where berry was able to
increase was narrow.

1. ¥ & LSRRI E A RIE L 720 . AT, 0%
FRAE B2 L 25 72 W A PR ALLEE 78 b B KA B E T S8, e
12H~1H OFRHITINB Z 4O e HiE 7 Ky ofc DFRENL B B RE [ |2 RKT & THAT 2 4 0 39 [ r BR G
H B S B EWVWolEER 45RO MR DOYBEP LI THZ EEHMIZ L.
1E, BRIERARELLTV. ZOFEKE LTUE, BER F7o, WRBRNOREE T 87 TR FIETH D
W22 00T, BEtEN D Wi EoBITINZ, Fukn HIRTEEEAL R C, Wk ONIRE H 254, HYEITLR
JERNCHI= DI~ 2ANEASGETHL Z EbEE LT EHRELRTINE, ERARLZEICRDIEEZDN
5. TNETIZ, FRIEKRZRET 2 BT, KHDOER 729 L IR ORI CIRFEBHIC BRI 21T 5 ik & LTI
WLV F RS ERET 2 BRI A ERA b Tn D, WEIZ Y —F F 1 MIRIZ jt’éfﬁ@%ﬁ'éﬁ&%z))%xﬁgﬂé_
HAEH 40 AR EE, WEHATPIET 2 HAOICRE (23 @ 00~ LMD, EEEDOKNRLE DA L REERo B
2:00) IZHAITRAZNNTG A RZ T, FRI T LTV B EREL, ZOFEMAEIZONTHLRFLT.
TREOHKFTEREITY L RRERXDPIREI N
Alo2) \ i 2 %-Eﬁjj_iﬁ
HHE 5L, TOBRICEBWTHEREE60nnf T IZIE D
E—27 /T DHRNELA A —F (Light Emitting Diode, 2-1 RERESOHENE
UFLED) ZJJHE LT, 7 Fulofmcis 1.0 FBRIL20094FE12 A IR 0 1LIALR BB IR~ 7 2 T
~1.5umol-m? s MREOHKETHREELHET L & Fhe L7z, MEE AT AN L ‘A —X%
T, RRERIZHERLDZEEZHLOMNZLES Y. F (Vitis laburuscana) °  (20094E12 A INIEKE, 144E4)
7o, BRRIFRHICRELZES L CORIERH Y, ERIZE UL, HRFEEIT L AUR SRR TIER L 728 R
WTEBE~OHOREITIVLETIERNI LHALICR > B~ =2 T V8 [CHEC T2, BT 2ADEH L4
729 BT, T RUOPATEEME R, P15 E BFAT— VOB Z KR L.
B CHAY DA 75T DELICE IS IBET 2475 Z & T
4372 BRIV 5 TREREAS I = & A B R S T e ———
L. I x IR 7
T, ATERB CTOMa R ICHE T 2 ERERE L L wo# o omE #
T, WRORIET T AT v 7 IR L E DR Z — &M BRLE GA=UALYY
fEcHiER L, MiT26 EFoMmicmi) TRz lNT5 2

Bl NOROEEHRE EF— DEBERT—
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2-2 WHTEEHICE T S5FRAROER TR
HIRITIEA AemD R DFIL T T 2T~ 7 $41Z, il
R L EDH#F (J&E660nm, L-53 SRC-E : KingBright
) A5emfMECHEE L, — &7 MRS ATEE e HR IR
PEE GAEM S A L. 2 OME & PATEREE O
Bl EROFEEROM F30emE 72 1%X50emiZ[EHE L, FE
AR E T TRE Lz (2) . F72, MF30emd b
DO FESFREBR CTIE, 15FDREIBR T AT & THAT & 48 0 3K 3 EIWT
WRETX 3% 7=, MRETHIRIZ2 A5 0 ~3H 26 % 50 A [
&L, PRETHFRIHERIZ23:00~2:00& L7=.

2-3 LEDDOBHEHMNEREXICRIZTTEZE

L EDY&E (J¢5E660nm, L-53 SRC-E : KingBrightil)
ZIEEDGH10em? FEEE THAH O FHS~TEEDIBCE 72133
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