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Effect of irradiation with Monochromatic light-emitting diodes
on flowering of Phalaenopsis

Yamanashi Prefectural Agritechnology Center
Toshiya FUJIKI

B aF 375 Y (Phalaenopsis) DBFATEND MR LED JeHEGT D24 J4E U 72, Doritaenopsis (Dtps.) J& R FH
T, HEH%O 3HFRLEARCERGHT & D AEZEDHERCAETE ORIA 5880 &7z, T OHEBENIEEEERRES U 72 APk Tz
Tholz. £z, T~8HDO—ZFWZETH S Dtps. Kenneth Schubert ‘IUFL 151212 H1 H 2 &R EE A H %% 3EEHE
W2 &, 2 ERICIEEDAFAEL, 4A TICHEL 2. MR EMEPAIRENTIE D 55, Eh@EHRaFa w5y
DIEF LD IEERFF I B A KT T T EBHE N E K 5T

Abstract : The effects of various single-wavelength light-emitting diodes(LEDs) irradiation on the flowering of the
Phalenopsis were investigated. The expansion of the scape and the increase of number of flowers were admitted by
the far-red light (730-740nm, 1.6 or 3.1W/mi ) irradiation of three hours at the end of day in Doritaenopsis (Dtps.)
belonging the cultivars. The tendency was remarkable in the large stock that had been grown for two or more years.
Furthermore, in Dtps. Kenneth Schubert 'Yamanashi No.1', the flower stalk was generated in the beginning of February
if the far-red light was irradiated from December 1 for 3 hours at the end of day, that was one normal season flowering
during the July-August and it flowered in the end of April. The far-red light's influencing the promotion and the

inducement of the flower bud differentiation of the Phalenopsis became clear though the cultivars and the condition were

limited.
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518 LED LIRS EH ﬁﬁo}ﬁ BAfER BT TEEH 534 EER HREEHR
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ke SRBS 6.2a 38.3a 3/5a =149 100 1.2b 0.2a 21.4ab 9.8ab
Ediichny 5.9a 35.8a 2/17b+17.3 100 1.8a 0.0a 19.2b 10.6ab
Dtps. Sogo 'Pinkama’  EHREBFAIELT 5.8a 50.0a 1/31a+22.3 79 1.0a 0.0a 40.4a 71a
BT 5.2a 4952 2/2a +16.8 100 1.0a 0.0a 32.3b 5.6a
BRNLES 5.3a 44.2b 2/16a+18.0 100 1.0a 0.0a 36.2ab 6.5a
BB 5.4a 44 4ab 2/11a%23.2 100 1.0a 0.0a 34.6b 5.8a
Eadichny 6.1a 39.4b 2/11a%+25.2 72 1.0a 0.0a 36.8ab 5.9a
Phal. Amabilis EREIRA 4.7a 56.0a 1/12a%13.6 100 1.2a 0.0a 33.4a 5.2a
FEFES 4.4a 60.5a 1/23a%19.1 92 1.0a 0.0a 34.0a 4.8a
=R 4.4a 57.7a 1/20a%+ 5.0 100 1.0a 0.0a 32.8a 45a
B 5.1a 54.8a 1/24a+12.3 100 1.1a 0.0a 33.4a 4.5a
Eadichn) 4.5a 59.0a 1/19a+13.6 100 1.1a 0.0a 34.9a 5.5a
Phal Sogo 'yukidian’ RIS 5.3a 73.1a 1/13a=%16.1 100 1.0a 0.0a 54.4a 4.7a
B EE 5.6a 74.2a 1/26ab=+12.1 100 1.0a 0.0a 51.0ab 4.8a
HEAES 5.3a 76.0a 2/1b *+13.1 100 1.0a 0.0a 45.9b 4.4a
kBB 5.1a 75.5a 1/27ab+13.0 92 1.0a 0.0a 47.8ab 4.5a
R 5 5.4a 72.0a 1/23ab*x11.5 91 1.0a 0.0a 53.0ab 5.0a
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Dtps. Sogo 'Vivien’ 3.1W-3h 5.6a 42.0ab  2/22ab *+13.2 100 1.8a 0.6a 26.3a 16.2a
3.1W-6h 6.2a  44.4a 3/2b + 74 100 1.6a 0.7a 25.6a 15.1ab
3.1W-3h EEHAh i 5.9a 36.6b 2/17ab £23.8 100 1.9a 0.1a 22.8b 12.6b
1.6W-3h 5.9a 36.4b 2/12a *+14.0 100 1.9a 0.6a 24.4ab 14.9ab
AR ST 6.2a 36.5b 2/18ab £12.2 100 21a 0.1a 21.8b 13.7ab

Phal. Sogo 'Venis’ 3.1W-3h 47a  60.3a 1/23ab + 8.2 100 1.9a 0.1a 25.9a 13.5a
3.1W-6h 4.5a 63.8a 1/21a =75 100 1.8a 0.1a 27.5a 14.6a
3.1W-3h EEH#i bR 45a  57.3ab  1/31b =+ 8.1 100 1.9a 0.0a 22.7ab 12.4ab
1.6W-3h 4.8a 58.0ab 1/26ab + 8.7 100 1.9a 0.2a 271a 14.9a
EEBGT 41a 51.4b 2/5¢ +15 100 1.6a 0.0a 19.4b 9.2b

Phal. e questris 3.1W-3h 55b  29.1a 10/11a £26.4 100 1.0a 2.0a 50.4a 35.8a

X Dor. pulcherrima 3.1W-6h 6.92a  27.2a  10/22a £21.1 100 1.1a 1.5a 49.5a 31.7ab
3.1W-3h & chp 6.2a  26.8ab 10/7a *£22.6 90 1.0a 1.7a 48.7a 34.0ab
1.6W-3h 57ab  27.5a 9/30a +21.1 100 1.1a 2.1a 47.7a 39.8a
idiicth) 49b  215b 10/19a +25.6 89 1.0a 1.1a 38.9b 24.1b

Phal. 'Little Spring Time’ 3.1W-3h 44a  558a 2/12a % 4.7 100 1.6a 0.0a 32.1ab 6.1a

X Dtps. 'Sun Jye Diamond’ 3 4\y_gp, 442 56.7a 2/5a + 4.7 100 1.4a 00a  31.0ab  5.4ab
3.1W-3h EEHA T 4.3a 58.1a 2/8a =+ 4.0 100 1.5a 0.0a 29.0b 5.4ab
1.6W-3h 4.7a 56.1a 2/8a =+ 6.0 100 1.3a 0.0a 33.1a 5.2ab
RS 43a 54.9a 2/6a =55 100 1.3a 0.0a 30.8ab 4.9b
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T/ SR D Doritaenopsis &R i & O H ~ K R D
Pharaenopsis J& R mFRICHEG L 2SR 2 K 1TIZR L 72
EFIZOOT, FERIEZOThORMETEGRRIZK S
ZIFRShA 572, FEmMIXDeps. Sogo ‘Pinkama’ T
&, EREERENTREL2 ST

BHAE N DREIL Dips. Sogo ‘Vivien’ TIXBHAE H 23
ETOWRETERG L D20-30HF < ko7 —,
Phal. Sogo ‘Yukidian’ (V3) TiZ, HFECHEHNTCTHRE
EREDENR RO bz, Y72 DIEEFIZLAE
WD Dips. Sogo ‘Vivien’ T & 4 & fk @t o
§ch ko7 FEEFIL Dips. Sogo ‘Vivien’ Tldjz
AREEHEG T 3em M K <, Dtps. Sogo’ Pinkama’ Tl
IR & Fk T2 ~3emEi <, Phal. Sogo ‘Yukidian’
TIIHEOK ToemZE < & - 72, f6FEBUL, Dtps. Sogo
Vivien’ IZHWTHENXOMY T UHEHD L2 572, 2k
Tl Ditps. il TlEiEREE OGN K D fEZE D ik
EACE RN T 2 A2 588 5 7z,

A2 EFEXOBHXEIREICRITTEE

AR & RS & BT IR &2 2 2 T Doritaenopsis
SR A D IC IS L 228 R A K 2ITR L AFH
T 13 Phal. Equestris X Dor. Pulcherrima (Dtps.) T
3.1W/ i O 6 WG HA S & 3.1W/ nd D 3 5 55 1] v iy C 4
BN 1S5KFRIE L » - 7. HEHAL X Deps. Sogo ‘Vivien’
TIX3.1W/ if D 6 BE[E HAHE 53 6em?, Phal. Sogo ‘Venus’
TIUE3.IW/ nf D 308E [l & 66F [ B8 & T #Y6cm?, Phal.
Equestris X Dor. Pulcherrima (Dtps.) T i35 HH v by
% bR < WG X Them®FRE K & 205 72, FI{EH I3 Dips.
Sogo ‘Vivien’ TIX 3.1W/ ni ® 6 FFEHRSTT15 HEL & -
7=. —J7, Phal. Sogo ‘Venus TIT MG X THIAEA 10
HIE R < &5 7223, 3.1W/nd D 6HEHHESHX The & 5
o7z, AEXEBRERIRIET B (TER KD 123 HgH o
WEITRD S h 5 7.

16X ERAX Dips. Sogo ‘Vivien’, Phal. Sogo ‘Venus’, Phal.
Equestris X Dor. Pulcherrima (Dtps.) "C & 7% 4 B8 4t
12X 05 ~10em£E< & 5 72, Phal. ‘Little Spring Time ’
X Dtps. ‘Sun JyeDiamond’ (Dtps.) TIIWGHIFRTIZ X D
6D 2em B < 78 o 72, MIEE R RECHRGHIZ X D
AETOMETI ~10HERE O 5hiz. 31W/
m TO IR TRIME 2 2 <, BT cd s -
7z. Phal. Sogo ‘Venus’, Equestris X Dor. Pulcherrima
(Dtps.) Ti21.6 W/ ni D 3HEIHES T, 111 & 8K D
B2 5.

HER3-1 RFERXEBE D Doritaenopsis BRmIE 1 &
MHEDOBTEICRITTEE

Febi1 ~ 245 T/ANR AT B Doritaenopsis J& & il IZ

EARENE WG LR A R3ICE L D72 wWThom

FRICE W T AT TS ORBIEFED S ik r - 7z,

BAfETIZ, Dips. Hatuyuki‘ Zs Z 0 B’ TR e o WSt
IZEDIEED S ~S5emMIRE L, Dips 7 AV A IV 1
& Dtps. Hatuyuki‘ 72 Z 0 B TAEE L 2~3 @M L 7.

%3 LED3X & b Doritaenopsis B % mERIE1E 4
BOBEIC RIFT =

LED% WM EEE  BEE T mEN RN BER LTEM

& G G/ (om) ()

By (B ) (AB) %
Dtps. Ei;* 4.7ns 78.4ns 9/29ns*=17.9 100 10ns 0.6ns 49.3ns 11.4ns
FBbLE MBS 50 740 9/26 *+128 83 1.0 07 457 103
Dtps. Ezgk 8.0ns 23.2ns 9/18ns*=14.7 100 10ns O0.1ns 21.1% 11.3%
amejistmint mmmss 86 237 9/17 222 100 11 00 184 95
BRAk 6.4ns 32.9ns 9/17ns* 8.1 100 1.3 0.1ns 40.0%* 12.1%%
Dtps. Hatuyuki gt -4ns 32.9ns ns*t 8. 3ns 0O.1ns . .

[P
BYE RS 61 315 9/18 =44 100 1.1 00 349 9.3
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HB&3-2 JEFREIXEBH D Doritaenopsis BFRmIiEIE
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Febs & 24F0 5 SHRITVY, KEKTHYRT B Doritaenopsis
JE R DR 3 H RN A A W U A R A 4%
IR U 72, Dipst L S TIIHRGHZ K D BAIIEA 20 HEE<
Ko7z DipsLwHHWHE & Dips. 01— F 2 TIdHESHC
KBFHEHNDOREII > 72, BRI AR G HE Gt
W& ELZz DipsLw D W & Dips‘ a—F VT
133 ARG K 0 BRRIRAETT (1E4L) DR 4E 2% IS D
0.6AK256 30K, 1L1A»E27KELD, EERKS Sem L
R L, ZORGRE UTHER B 10~12ME ML 72. Deps. < S
< SI TIREARENEDOEFHC L O BHRIRTETFRUI R & 1T
WML 720, {EZEN12em PR U, {8371
B 7-.

x4 EFEXBYH D Doritacnopsis TmiERiE SE MK
DRTEICRIFTEHE

- LEDH Bi7ER WE mmm wmm 0 wER enw
- i (F£AR) oy OB KR T (em) (fBl/#8)
Dtps. ERES
Cx(otE [T 2011/8/6%* £16.9 90 1.2ns 2.6ns 100 67.0%k 73.9%%
®ms 2011/7/17 £35 70 10 20 100 559 371
Dtps. ERES
‘Lo [T 2011/2/18ns &= 9.7 100 1.5ns 3.0%% 100 60.2% 33.0%x

mEEst 2011/2/22 =96 70 1.3 0.6 43 548 193

Dtos.  BAEH 50159/80s £72 100 17ns 27+ 100 41.9% 29.7%
o—5v isthd

MERST 2013/2/16 £ 29 100 1.3 1.1 86 36.2 18.7
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tHREITERY, *:5%, *x: 1% KETHEZEDHY, ns: HEELL

HER4-1 FEFERXEHD Dips. Kenneth Schubert
‘W1 S OIS RIFTHE
20094-5H20H 127 5 2 a2y L U 72 Dtps. Kenneth
Schubert ‘I1IFL1 5 1212 H 1 H2 & kE 4 H%i%3
IEFATHAST U 7265, ARAEERRAEL L2 Er b



fEEDRAENRO 5N, 4H MIZRAEL 72, EwMRE
OHGHIEER, (EER, (R, [EOKE XITITEE
% RIE S o7z (D).

x5 EFENEHH Dips.Kenneth Schubert’ ILFL 15’
DEREICRIFTHE

ﬁz;:ﬁ: 2/ 3 2010/4/25£16.5 90% 1.0 72 185 40 40
Mm@yt 4/27 2010/7/ 7199 95% 1.1 69 185 39 39
+1RE Fk *k ns ns ns ns ns

TSAaHL 200945 A

BEARERIRST: 16:30~19:30(EARAKE20094 12 5 1 B SRS
BAfER : E11EABATEL =B

TEER FHEEORS

TEER - %HYDEEZDEER

HRTEITELY, *:5%, ¥+ 1% KETHEEDHY, ns: FEELL

HEx4-2 Ei2BEHOERFEIEH D Divs. Kenneth
Schubert ILE 1 & ORATEHRIC R IF§ &
201244 H19H 27 9 Z a i L L 72 Dtps. Kenneth
Schubert ‘IH%L 1 5O #IZ6H1IH, 9H1H, 12H1
H2 Stz gt U, BfEIC KT T8 sFHEL
FERAERGINLZ, 6 H1IH 6 #EREGk & S L -
Wity, MEHREHTIZ10 H19 HIZ 14% OB FIfEL 72D
U, 79% D103 HIZEAEL 2. 9H1IH2 56D
HEGT ¢ 1 35k 3 IR HE ST T 8% Ok 10 H 15 HIZHH
fEL7z. L2oL, Wl clEE L 225A 2 RHSMHT
gL 22355103, &<t ohtr-7 12A1
H 2 6 OHEGETI3 H %% 3R, WEHIR gt & & BrAE
N 6Nl >72. 3H31THE TIZR{EL &2 5 728k
1, B, AROBEITH 2 7 H MaCBfEL 72 (7 —
a1

*6 EFBIXEBEHE & BEEFE 5 Dips.Kenneth
Schubert’ I3 15’ DRETEICRIF T HE

By FER BRE EEH EER EEX

ERERES  pawn (B mEG  # m )

6818 10/3 79 1.1 17.9 5.7

3.1W—3h 9818 10/15 8 10 200 60
12A18 0

68180 10/15 50 10 13.9 40
3.1W-3h EEEAET 9A1H 0
12818 0
KH+FR-5W-3h 9A1H 0

Cont. 10/9 14 1.0 15.3 5.0

J5ZaHL: 2012548198

RERHARY: 20124E6 A1 B ~210343A31H
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O oz, HEEWAEIX D 0D, KGR E LT LA
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MRl¥ &N, Doritaenopsis J& 3 il % rho0 12 B
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TH»S 8HO—FEETH 1, WIEIZ K 2 FAfEHE
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H 1 H2 5 ERE (1R 7400m) % H %tk 3 REHHE G
L2k Z A, AR, fEEORELEN]L A TE» S EXE
NIEL, 4 A Va2 5 5 ApaIchfEL 7. ZhZ T,
IF 377 TIRRICK DB LA S - i i
BT s, ERCEEIGHZ KD EFHUFFE S
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Z DRI, W, n EFHERICE LB LHIZL,
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JRIK & LT, 20100 TIEH L2358 5 =D
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Effect of irradiation with Monochromatic light-emitting diodes
on flowering of Phalaenopsis (2nd report)

Seiji Kato', Toshiya Fujiki', Hiroshi Kono® Kazuhiro Kijima®, Fumiaki Suzuki®, Yasuhiko Mukai®

(*Yamanashi Prefectural Agritechnology Center, “Yamanashi prefectural Industrial technology center, *Osaka Kyoiku University )

EfN:aFav I vid, BRTORMENHSNATE LW, HEaERTRET5 Z L2 DEFERAIEIL, miEEH
47O FHEREABEH T2 Z & THREREI 217> T3, ZhoDFEHIZIE, WIEEOZDDMRIENRLL 5578, J:
DK 2 P AFMERERERN RO SN Tnd,. 22T, FIHRICKHE, EAGLED LA EHEEMORMAEIZ KT T8 B
VaF 377 YOBETRBUIDOVTREL 7=

ARG LED YO G HERH A 2 2 723 BR T, WACE L, Phal.(Dtps.) Hatuyuki, Phal(Dtps.) Sogo Vivien T, HE
HAST X 23 & D 2 M AR 6, Phal.(Dtps.) Hatuyuki T, BFHARWIX CHEZEAR SN2 Z &2 5k eiaghic
KAEERDOWMAHR TE . EXRENETH 5 LB 5 Tk, EF25CTHXT 1FAEMKD H %12 H S IX T
R VRHIE L 5 5 7o fth, REPIEOGKT 2 O 72 B HALRE 4k < SR ECHRGH X THRMEH 25 % 2 A A S 7. ke
JeHEEHE, |HDritaenopsis J&IZ 35\ THEE RO BN I L O BAIEMRTHE DR 25080 6 iz, {EEBRDOBEMPRD 5tz
Phal. (Dtps ) Hatuyuki % FIOEE 7O VEIREDIRIE L 72 52 DNA D X FUALEBISE L, Wifr 2 4 OBIET-RBL % Wk
U 7z. Phal (Dtps.) Hatuyuki TIE3FNIZ B WTHli 7 7 A OXEAERA S I, Doritis 7/ L38O 4MAl F 72 13 AN ARAE L
Tz, EEFREOARNEMED HR & % 5 DNAD X FILbiE, Doritis R@kTE { g hrz.

HAREOCHGHE, TR PECHRIAEDRIE % 1T > TV BT RE A O L HA 38 LT d - 7228, IREE TR
AERRETD T & AN O BAAERIB O P REE 2 7R U 72,

Abstract : It is not possible for the flowering regulation by the day length in Phalaenopsis. Therefore, flower bud
formation is controlled by cultivating a young plant in high temperature and regulates flowering by moving to the flowering
greenhouse keeping low temperature by cooling. Because fuel cost for air-conditioning increases in these tending, it is
required the lower-cost flowering regulation method. Following the first report, the influence that far-red light LED gave
to flowering of the leading varietys and a gene expression of the Phalaenopsis were studied.

By the experiment that changed an irradiation time zone of the far-red light LED, the number of the total flower buds
was the tendency that there was the least no irradiation in Phal.(Dtps.) Hatuyuki, Phal.(Dtps.)Sogo Vivien. In Phal.(Dtps.)
Hatuyuki, significant difference was recognized the number of the total flower buds in night-interruption treatment. It was
confirmed that the number of the flower buds increased by far-red light irradiation. In ‘Yamanashi No. 1’ of the variety
which bloomed in summer, it was with the flowering which was the earliest in irradiation plot from December after
sunset by summer 25 ventilation. The tendency that a flowering date was moved forward in far-red light irradiation
plot except the long-day treatment using the plant fluorescent lamp was admitted. As for the far-red light irradiation,
proal effect was accepted in old Dritaenopsis genus for increase of the number of the flower buds and a blooming season.
Methylation of the DNA which was an indicator of the genetic active state was observed using Phal.(Dtps.) Hatuyuki
where increase of the number of the flower buds was admitted, and the gene expression of the parents genomes were
studied. The compartmentation of both genomes was seen in a nucleus in Phal.(Dtps.) Hatuyuki, and the Doritis genome
was maldistributed in the nuclear outside or the one side. The DNA methylation domain where gene expression was inert
was observed mainly on Doritis chromosome. The far-red light irradiation was not suitable for a substitution technology
to the convention cultivation which performed flowering regulation in temperature management. However, the possibility

of the blooming control to these varieties was shown.
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HEHHH LED O Fifli i F DA I N R E S TFIZ B0y
CLEDMHHOEA R, % > T3, LEDHHOAF]
BINE LT, HEBIMR, BED DD, PHEOH
BWAREA EN D B, F 7k EDOMAMEYTIE, Kk
XN TOAZAAEERIZZE DD, LEDHEMAMEH X
BT B D, IR A FIETE A h - AREERIZIN,
AREHERBIAS IR TH 5 Z N2 E L > T
3.

RPN 35O TR IERRAR T S A ICE S B E L L
THE (F440nm) 3 &R E ($9650nm) 23K15 AT
B, RWMIEEE LTT7 4 by a sBoAENEH S h
TWa. 74 bruasid, K LIRSV EREL
ICRIBT2EETHD, EOMERHEL EIHET S
EWVWIHEND B, HEEHIRE L EREEO IS &
D74 brassyrid, S ATEMEANEHRIZZE L
FTEZERREINTNEY,

aF a7 UiE, FR25FEOEFEEHTH TR T I
EBR Ot CRAEFEELANMHTH S, IFa v TV
X, HETORIEHBNTE RN\, kiR ok
T35 LIZKDEFBR AL, WwiHEM 1T 5 Fle
WMEABET S Z LIS XD FERAS 2T -oT0w5. Th
5 DOEPIZIE, WEREOZODRBIENL L 55729,
K0T 2+ HF{EFAERES KD ST 5.

BIHICki X, JCOWREN FESMOFEI RITT#
#, HAGLED A FEEMOREIC RIXTEEL &
VaFav 7 YOBETHREICOWTHRAL 2.
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2. RBAGE

HE 1 EFBXIPETERBEOREEICRIETZE
1-1 (ER 25 EHER)

FRERIZIZ, Phal. Deps.) Sogo Vivien, Phal. (Dtps.) Hatuyuki
EZDE IR THWER#E T 7 2T Lk 24F
ERRAE O, RESRATE, N\ sy EiRERH A T 2R T
FeRE U7z mEERIE, 4:304 5 8:30 F T20CITHINR
8:30 4 5 16:30 F T25C I, 16:304519:30F T
20C IR, 19:30 5 4:30 F T18CIZHIE L, 25C
A ZOVEIICETNCLOEREEE L. 2Ot
BRIy BB T & U7z, GRBRIKIE. B etk At
& LT, 3MEM, 6BERIE L7z WX & L C3nF
MIREST & U7z, e U COmIRGIX 23%iE L 72, HRIE
W EEAE (740nm) & U7z, LED G X (B 5
4 DELEDplants) % LI D3 XTOFRERIZH W7z, B
OfoR g 1 H iR % 3REMIIX TiE, 1.56W/m &3W/n& L
7z, WEHFEE1.5W/ nd XiE, LED 4 M2 LERFi v
va—{EElD 7 4 v g 2V, AR L 2. BE%
GIERX, MEHIRIrIX T, 3W/ni & U7z HEGHHIRTIE,

201346 A3 H 2 & alliids T & TG & 17 - 72, "lBiRIX
F1IX128kE L7z, fEEFAEN, BEH, {638, fE
ER, MEE, Bk &, feE i L 7.

1-2 (R 26 FEER)

AR B% 121, Phal. (Dtps.) Sogo Vivien., Phal. (Dtps.)
Hatuyuki 'Z2 Z 0D 'E" Phal. Sogo yukidian ‘V3’ DIEHN
AR DM E Iz, e 20 B 3T RS & FERIZE 1
TEEE YR L 72k &2 B IC W 22, BRIGS NS, Ay i
BRI T 5 ZMWETHRE L 2. AL, RIKEEA
19CE L, 25CA ALV E I IZZEIIC L D ERAE M
L7z, ZOMOERIZN 7 HlBET & Lz, EiRkE
Kk, H ¥R IWERM, H¥Emr3mER, H 125 (6:00
~18:00) D 3/KHUEIZ MEHASS 2 N1 A 72 4 GRBRIX % B L 72,

FRIFZVTNEEAREN (740nm) & L7z 201446
H2H2 5B T & TS 2175 72, GlBRIXIE 11X 12
¥R U7z, 623 H, BAEH, {68, 1E%K, /ME
B, fEDkE X, fEHREZFEL 72

HER2 SEFEL EDREBHICKS LA 1S ORTETEL
2-1 (25FEHER)

RERIZIE, RS LT 2013455 A7 H (L4E4ERR)
275 2afiLLzaFaw s v il 5 2 Hun
RIS, A EikBi T 7 AR TIRE L. I
FEIE, FMORSEREZEE30CU FTREML 2ZX &
MRS A2 25C U T CAEH L -IX D2 /KHE A R E L
7. WRIKEE L, WThoX$18CE L7z Zofio
BRI r EREOET E U BRI, RSSO
fl, WEATPHAAKIAAZOR1H, 12HA1H D 24kHE g
IREf] H Y5tk 3IRFME], 6 IREFRT, U] e by 3 gl 0D 3 K HE 2 B3¢
JHIAA DY BT R BB IZ 3R O E R @i
BEHIX % 3%E U 72, B BAEEOYEEE, WEE RO
T MW7z, 3t & U CHmHEGHX 2 5% L 72, HE bR
JEIX3.0W/ i & U7z, Heghliate, sABRA% T & THEg %
To7. BRI 1K 128k E L7-. fEE%4EH, BITEH,
TEER, f6EE, IMER, fto k&, fEHRA 42 FE
L 7.

2-2 (Frk26FEHR)

BRI, MEERSEE L T201445H19HICT 5 %
aiL LT F a7 vl 5 AW, EEEE
&, BRI, Ny Tk S 7 ARE TRET L 7.
WAL, EHORERE 2 30CLIT TEE U ik
RS IZ18C & L7z, 1R, FER254F ) GBI
HECTT - 7228, WX 2 REd 3, RHAED A
DX AEFHRE L7z, BHAFOKHEIX, 20W HEGELK %
W7z, fE2384EH, BfEH, {625, E2E, /IMEK,
fEDKE X, TERRA A GRAE L 72,



$XB& 3 Dritaenopsis B\ &1 28T/ LDBIZFFRE VWEE R L 728, AREkZER oG 572 Vivian’

HEARCHF N DOIEEBANDHE N K ZNZEET H T, 1L.5SW3KHIRS OFIEH 23R 5 7= h, ARA%E
L5807V AR R Z0E & H v TIHDoritis ARSI ar -7 IR, BT DE - Vivian’ T,
&, Phalaenopsis &0 r ) L3E &AL 7=, MEHAST X 23 i & A 2 MER SRR S 7z, s T D E T,

GISH @A RmMEEZ ML ORLETHE WP X THEZENAR S (F1-1).

BLU 7z GISH&IZ, k5 o FEY ¢irwv, FITC,

a0 — &I KD WE T 2 4 (Phal. baby hat, Doritis. RBR1-2

pulcherrima ) # /PG L. IV E—ZA T4V TCTE R B I ST 2 BRAG U 72 0k 26 4 % ik Bk ¢ .
& UTDAPI & Ml 72, Ba@ild, HBOBSHMSE Axioskop WIhORRETEBIMEH o K OEE R, Tahic kb
(ZEISS) TH#i% L 7=. Wifgid, WHICCD# x 7 Dual ERO N5, EERE, V3ICEWTHHO
mode CCD camera C4880 (I=f24 b =2 Z) % H\\ Tk ARG X TG L) B A5 REe k-7
ML (#1-2).

RPEGEYE REREAR IR Z L O S LT
fEBLL 72, 5m CHiIAZ W= R @R, koo HBR2-1 (R 25FEER)

FETHWY, SOERE L. Ay v a—2TF4 v EL HE25CHATIE, 1HFEARIZAER %12 AHX T
TDAPI #HwW7z. mi{gi%, WHICCD & 4 F Dual mode ik & POFAE & - 7o fth, & HALBE % B < 3E R H
CCD camera C4880 (JE#+ b =2 2) # W Tz L WX CTHIEH A5 £ 2HA AL N7 (F2-1). EH
7z. ALER 4+ H BB CIEBRTED ATEIZ R & ke 2 5 72 (&
3. 8% B 2-1). #AEE, fEXRE BICTHWHKI2 ALMIX TRy

BizaRL7z. HFEI0CHKTIE, HE% 3R T/E

SR 1-1 EENRREMEA R L2, ARAEISON G5

FIERICBIL TIE, A2 0% T3, MG RS E 7z (#2-1).

F1-1 EFEBAORHFEES SURESREICRIITEZE
HEBRR

A

F1EE F27

=
=
-

FII:I*E BEE F#EHEE ) (2&/**) ?E%E& ﬂf.:l:E TE%;& 4|$:I:E (ﬂﬂ/**)
(cm) (cm)
Phal(Dtps.) Hatuyuki  1.5W3h 10/28 9/30 =113 909 1.18 6.9 23.7 6.0 239 80 = 34 °
HIYE 3.0W3h 9/29 = 51 1000 1.25 9.5 29.0 5.0 228 108 =+ 41
3.0W6h 10/6 =274 1000 1.08 9.0 30.8 4.0 163 93 =+ 38 @
R EA o T 9/29 = 45 1000 1.42 12.3 34.3 6.6 280 151 =+ 49 °
Eadichn) 10/18 £246 90.9 1.00 7.4 26.2 - - 74 = 32 °
Phal(Dtps.) Sogo Vivien 1.5W3h 2/14 12/30 =247 1000 1.91 7.8 20.6 9.1 212 167 = 43
3.0W3h 1/20 =126 1000 1.91 7.8 194 7.5 203 154 £ 24
3.0W6h 1/12 =105 909 145 11.0 23.2 9.0 236 151 =+ 48
BE HA BT 2/3 £99.3 1000 1.50 12.4 254 40 174 141 = 47
Eadichn) 1/16 =123 1000 2.00 6.1 17.6 6.4 177 125 + 2.8
F75 B9 T Tukey D ZEHMTE (5%) THEENH 5 Z L ERT,
F£1-2 EFBELEBHIBEEICRIFTZE
a s 4 BTE#E TEEW FIEE FoEE WIEEH
aiE g an BMER 20" k) T mEm  eEEGm  EM R“EEom (@)
Phal( Dtps.) Hatuyuki He  10/7 9/10 =176 917 10+ 00 98 *25 320 * 113 - - 98 = 25
HIYE Bi&% 9/10 = 92 1000 13+ 05 88 *26 338+ 81 00=* 00 289+ 53 109 % 3.1
B %A 9/10 =253 1000 1.1 =03 91 %31 322+ 91 50+ - 245+ - 98+ 31
T AT 9/10 =172 1000 14 + 05 90 *+34 329+ 95 66+ 1.3 260+ 50 11.9 + 25
Phal(Dtps.) Sogo Vivien HP 9/11  9/5+ 19 1000 14 + 05 98 +24 191+ 29 62+ 15 145+ 25 124 + 38
Bi&& 9/6 = 32 818 13+ 05 9026 201+ 24 60+ 44 160 = 34 105 =% 25
B AT 9/5 = 3.1 833 14+ 05 93+40 177+ 34 66 = 1.1 155 % 10 121 %= 3.7
mERGT 9/6 = 18 1000 15+ 05 93 *+41 174+ 31 73+ 19 168 + 17 130 + 23
Phal. Sogo yukidian (V3) H®  9/11  9/4 = 37 1000 12+ 04 115 +34 973+ 72* 8+ 00 830+ 28 128 = 35
Hi&& 9/4 = 39 917 1405 97 =*22 951+ 107 76 =+ 05 839 + 63 132 *+ 25
B %A 9/4 + 3.1 917 13+ 05 101 +24 920+ 75 78+ 13 826 = 52 127 = 3.2
MmEEST 9/4 + 34 917 17+ 05 91+ 18 880+ 8. 84 + 05 852 + 35 147 * 3.0

“*? 713 Dunnett O ZHEME THEIFHIG L TENLENE DL NLTHEED D



F2-1 EFBXBHIIUE 1 FEKRORBEICRIETRZEICONT
5T
magr W gfg:ﬁ TEERER BI7E R o, REEH nES
25°CH#2%  EODS3h 98 2014/4/20 = 11.9 2014/7/1 =148%® 1000 49 +11%* 174 +21°
EOD3h 128 2014/4/15 = 6.8 2014/6/27 +105° 1000 56 =122 176 *32°
EEAhESh  9H 2014/5/1 = 20.7  2014/7/8 =138 ® 917 45 +11%® 139 +25°
£B+3h 98 2014/5/17 + 256 2014/7/31 =211 ° 1000 39 +04° 148 +19%
mEST 2014/5/4 = 19.1  2014/7/16 =183° 1000 43 +12% 129 +29°
30°C#:5 EOD3h 98  2014/5/2 += 181 2014/7/12 =189 1000 47 =09 172 + 3.1
EOD6h 98 2014/5/13 = 194 2014/7/22 =159 1000 46 =05 150 =42
JmER ST 2014/5/3 + 253 2014/7/11 *= 17.1 100.0 4.8 *+1.1 15.3 + 3.7

Hx % 95T Tukey D ZEMRE 5%) THREENRH ST L ERT,

HER2-2 (TR 26 FEEHER)

20154F-4 A 28 HBiAE, EOD6R:MHAST12 HBAMGIX I
BFOWTITXRTOMRTIELEDREDMER SN2, RWT
TEEREENE D - 72IK1Z, [ U< 12 A ICHEEE 4 BiRg
U 72 EOD3IRE[EHESHX & e H QW + EOD3 IR HES X T

FfEIC DWW, 4128 HEUE, R HAUBLX TO AR
ENTVDH, FERRFIIES, fiio 28 i A58
N7z (%2-2).

e Al 24 O = -— at 1/, -

x2-2 EFEXBHPUFISOREICRIFTZEICONT

BB 5T RASR . TEERE BATERRE
R 5T B 2 - BERS s TEERER e BfER I
EOD3h 98 2015/4/7 * 134 58.3 -
EOD6h 2015/4/13 + 13.0 50.0 -
£ H+EOD3h 2015/2/19 + 82.2 66.7  2015/2/10 +320 250
EOD3h 128 2015/3/27 + 20.0 833 =
EOD6h 2015/3/15 + 13.0 100.0 -
K H+EOD3h 2015/3/5 + 29.3 833  2015/4/24 +35 16.7
ERMIE16h 2015/2/27 =+ 22.1 727 2015/4/8 + - 9.1
FEIBST 2015/4/14 + 174 50.0 -

201544 F 28 HBIfE EOD: H AL

B3

20D OGP EUL 20=57 T, Doritis kK D 3L
@ik (194), Phalaenopsis HFDGEIR (384) % -
TV BIVEIMERZ LA TE 2. BNICH LTl
7 LOXE{L A SN, Doritis r' / HI3A% D SMIl £
ZZER NS RAE L Tz (M3-1). BIR T RBBO AT
D HZEE 755 DNA D X F AL, Doritis 3tk T% <
s xhsz (X3-2).

X13-1

GISHICX 35/ L DR
Doritis (#%) +Phalaenopsis (#%)

10

EOD: H & ALeE

..

..

H3-2 W/ LEEEFICEH TS DNA X FILEDLILE
a,b,c  Doritis HF G AR, de,f Phalaenopsis ¥k
QLR a d QBRI (75) (be X FLALREIR (FR)
c,f B U 2z g

4. £ &

LED O YERES A | U 72 72 9 AGRER T I3 IR M iR il
JEDORGHX DFE N TTHE T D > 72, AikERTIX 1.5W/ i
BEUBW/ mi TOWGHK % 31T 7228, WGHERIE 12D 0
TiE, K DFOERETORG TR H 5 & OWELR D
3. %2, bwvY, A—%— 3 V%TIE, EOD-FR
1I2& > T0.32W/ nf TEDMERFAEDFEES HIHIEH D
RBHE XN TVEY . LEDIZEBEE AR E NS
A o728, IO B LS < 2 2 M TR
MEZSTWE, WGHRE 2K §5 2 EMNAHIZ AR
FE 0 LED WO WAL R 72 D OB RE D 5L T35
TEMNTMREL LD, TZ NOYRIRIZOAENBEEL LR
%, ARBRTIZ1.5W/ i SHERILLT O WSHE &R T R
BT o TN, BIRTOREH, 513, WHHHRED
BOBfEIE, XSIEVMETH B Z L BHEITE . Bk
OIS, W) & e R A RS A 2 TR DK
2 AEfE B DS B ELLEND.

72, WGHEFHEIC VTR L DAV TORIEAH
mBAXNTWE, v a4 XFXFTIE105 RO -E R
bbb EOWRERDHBY. ARBETIZ, 3MHEB L6
WER DO HEGE 21T - 7228, HaGtaRfE & OfF 1 o b 2 HEG 1y



FOMBNDETH S EEL O 5.

M, AR, BIAEESRAE LEICHTET 5.
IO, ROHWHTHLLELZbN TS0, RAL
PRIZ K B BAMEREEIIR DI L T o 72 KR T,
MBR2 I BV TRHSMF TOREE 17> 7228, P26
B THW - AEGERTIE, [EERENT £ 215
HREN=A, FE 25412 W 2P E R H ek T
I FETEREERIE A T < & 2R 5 hiz. BRHAEY
IZBWTHEDBITIC K 2 BHUE, FIEREEICIR B v &
WOHmELDH 5. HANEREYTHL PLraxFa
TIEEET & E DMt (R) &R0 (FR) OLL#ENE
VOBTRTIZFATER E R, R/FR IEOOGIIZ & 0 itk
Eh5% S ORRE LML TR Y, HGHER
RHE O TR/FRIOMEI R HETH L EEL LN
b. L2 LZAH56. EODEMREILIGIZH VT, 12
A2 6 ORGHTIIIEEDREN P 5722, OANSD
WG CIIfERDRERRREN 5722 &2 6, IIFL1 5
DAEEFANTIE, RHEMRER % AT 2 R1125E
HEREAMETH D LEZOENS.

R ZDFTOLEERORM, hFL15 THAER
DOEHEP ARG THRES A TWE 225, 2
F a2 v T VANOERECHGHIAEE DB & CHAEH]
DENEIZIRY D 5 &EZ 6N 5. SHEEIRPHE ST
7zmFEIX NS NG [HDritaenopsis B TH 1, H1WMDHE
Red—H7 3.

AR ER T H W 72 [H Dritaenopsis J@ (3, $€¥ Doritis J&
V3 Phalaenopsis & D2 & U T H S T & 723,
201345 H 22 H OZEE £ 37 [ 251 2 (RHS) OO
BEICE T 25 Z B2 (OHRAG) I THM & L7z 4b
R, Doritis 3 Phalaenopsis fBIZEH T35, Z
D728, BAETIEIMEIFRFIZAHENS. LirLlk
N6, REEROBANT, KEIGLEIROIH Doritis J& & /N
BRI t@ K O [H Phalaenopsis & D9k DIEREIZ K & <
D, MEOFEHRIIRL S Z & < BENIMIZE
VT AOXELARD 5N, ZDTEnb,
Dritaenopsis JBOWIE 7 7 L1013, BATHD Y 7 L& L
THAEL TR LELLbNS. 7, BEETOENML
DIRIE & 75 5 DNA X FIUAbIE. Doritis JgH R D Yetafk
TEL I NIz, KOREITIE, 4 OBEZFIRIA
20T, ISR > TOBW, 7/ L34 XH
K& W Doritis BHRGEMKRIZ, X FIULHE,AZ <,
BIZTOREEAEKAZWEE L ENS. —HTIH
Phalaenopsis JgiZ, * FIWACRSA D 7 < ER T OWEME
RN LN EE L 5N 5. DNAOESZENIZX S 50
BIEZFRBREZRIEAARET Y 2 27 1 7 2210
DNAD * FAALAHEREE 7 5 7. LED WAHC & %31z
TOWHELE 74 M0 —BARIETEZ LIZXSTY
VAT A v I BERRIEEEZ NS, SHIOETIIR
v 2 F 72728, LEDHESHZ & 5 DNA £ FIL{bd

ZALOWIIZIEE S o728, vA4r2a7 b4 &H0
72 DNA X F AL 2475 T &2 &k 0 BGHZ & %3818
TOWEEE KOG CE 2 &EB A 6N 5.

R HERE & Mz g IR I S IH Dritaenopsis
BTHO, BEMFD L Phalaenopsis BN DRI HEITL
WZ e 5, MBS THRIEDHITE 21T - Th 2 TR
WAORBZFEMIZIZEL T2 572 L2 LENS,
SR P CREFEI O T & oW FEN O FIEHIH & &
A EANORROA[REM: A /R L 7=,

5. #&

EARCKNTF 27TV OFEIZ RITTREIZONT
BAHZ ARV, KBTI, EARBLED A HX
%, WEHhT, R HUEERZICHES U, (EE RO RAEI AN
DOWELEPFR L 72, TOMHE. [HDritaenopsis & miFEIZ
BT, [EEROBMPL B ONEST 2 Z L 23H 5
M o7z 72, T TR/FRIEDIGO BRI,
QLB ISR UG e & AR FAE I O w12 %h
BAH B LR REEILTRRIEDHIE %
175 T B ITHIEAN O A HATIZI3@ LT e r -
7o, LA LADS, MEEPCRAGHEEOTZ Zun
ANOBEHIE & SRR EAORROFREM: 2 7R L 72,

il
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Effect of irradiation with far-red light-emitting diodes
on flowering in Cymbidium

Yamanashi Prefectural Agritechnology Center
Toshiya FUJIKI

BH  HIMRLED A2 ¥ Y E Y o ARG LRTEIC KT TR & A L 72, @ RED A Bim it T H % 3, 1.6W/ni
THRGILz& 25, WmEREED 2 8 DO, fEEXRUICERILE EDORRREESEWN S Nz, oW TIEFRTEIZ KIE$
HHIZLAERD NG 5Tz, FEARCHONME Z 0.7W/ m LIS LTE, WTIFRH 2 6 RFHICHR L TERPRICHE
(R SN o Tz, CFHIETTHRGS L 72354, 7-8 H ORI TEAIR P TR0 S s h 572 8 AL, &2 F23 0,
ERmFEE AR HIZ L, B ORIR ML 72, P TEAR IS L0 BT AR E THITE L 7201
AL 723D S 5 1FETH O, WERE TRIROZENKRZ 5 7.

Abstract : The effects of various single-wavelength light-emitting diodes (LEDs) irradiation on the flowering of
Cymbidium were investigated at the highland. The irradiance of far-red (730-740nm, 1.6 W/ni) light at the end of day
for three hours was effective to reduce the necrosis of flower stalks and flower buds on high temperature. These effects
were difference among the cultivars. In other wavelengths, these effects were not observed. There were the same effects
with the light intensity between 1.6W/ m and 0.7W/ m , of irradiation time between three hours and six hours. In the
summer the effects of the irradiance by far-red was a little at the lowland, but the effects were increase after the middle
of august. One of tested three varieties was recovered until being varid ship by the far red color light irradiation. The

difference between the variety was great in the flat land.

1. ¥ B 2. EBRFE

WA LED O KIZ KD, BESETE LEDHEIHO HER 1 UT PRI OEFR & LED X BE A RETEIC
BMANEATOS VY EXAERBIIBWTY, ¥ RIFEE
DRSS TR AEYT O RG» 5 FRELED KOGt~ RER RO S ERN Y v 2 —, B - Gk
BITLTW3Y, ZhET, ARERTIIAREEOME By g — oy ek (AL T S ARNT, 25 955m)
WG TdH 5724, LED K TIZFR & 7= il 0 MRt DA T AURETHEML 7. SEPHRHI A pEH 2 R L
AHGTE B Z 05, EXANOREIRIZ OV T TWBHEIRRED ¥y o7 7 4 7 — X (20104F-9 /) &
HHEA, HIREIRGIC & B BAEISE R AEE MR 2 & 0 “F oy v A (01 14FE%NE) A L2 MRIZAEE A
BIENDOEEAREYY chTnd. LaL, BEDOL AR U 7= I PER TIEZE 2 3 ~ 4 AR L Tn
Z AT VEANOHEERRGHI O W T O 1L 0. kARG, Boll LgfkE: (TH LW, 5) #% 7%,

WBUEAIZ I 1 5 & v ¥ 0w A DEREEIE, 4071 201041310 H 12 H, 20114F1&9 A 15 H ekt i ki
MThy, 3Fa3v 7 VICRSFEEMETHS., vV Tl B (BEE1000m) 20 6 BRZ RIS L, @ik
YUY L3 3RS L9 5 238, BITESE DB 3L @ (R 730-740m) % Ha4t U 72z, GABRIZ & X 5 Rk
FRICENRICENE T 5 EfERORCHIEEIENS K2 5. Zh U7z, BGHI H %% SERME, (HTF R 5 2 ToED
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The effects of Monochromatic LED light on blasting by high temperature
of Cymbidium

Seiji Kato, Toshiya Fujiki
(Yamanashi Prefectural Agritechnology Center)
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Abstract : It is said that the blasting on high temperature occurs because ethylene produces by decomposition of the
gibberellin in the flower stalk when the cymbidium meets with high temperature after flower bud differentiation. The
blasting on high temperature has been evaded until now by transfer to highland during summer. However, transfer to
highland during summer has the problem to need much labor and shipping charges for the transport. Furthermore, under
the influence of global warming, the blasting occurs in the cymbidium by transfer to highland recently. Therefore, it is
required the skill for the mountain raising. Following the first report, we studied the influence and gene expressions that
far-red light LED gave to the blasting on the high temperature of the cymbidium.

In the plot which it bring down the plants from highland to lowland in August, flowering became latest regardless of far-
red light irradiation 2 late variety. The combination of the early date from highland to lowland and LED irradiation was
not practical. About the influence that far-red light irradiation gave to high temperature treatment, a normal flower stalk
rate decreased under high temperature treatment in 2 non-heat resistance varieties conspicuously. The normal flower
stalk rate was improved by irradiation regardless of high temperature treatment slightly. An oxidation gene (CyACO1)
of the l-aminocyclopropane-1-carboxylic acid (ACC) which was an ethylene precursor was able to confirm expression
regardless of LED far-red light irradiation. In this study, we had proved that there was a constant effect in far-red light

irradiation for the reduction of the blasting by high temperature of the cymbidium.
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The Influence of Monochromatic Light on the Egg production and
quality of Laying hen

Sachi Funai', Koichi Matushita', Hiroshi Kono® Kazuhiro Kijima®, Fumiaki Suzuki’

('Yamanashi prefectural Livestock experimental station, Yamanashi prefectural Industrial technology center)

B AR T, TR OEO DRIV O BN K OYVE I RIT bR & 8 A A L /-

T4V ET L ABEISB W CEEINYIYE (184 ~267 Hilih) K UEEINEM (392 ~483 Hilt) DRV 27 % VFEIZH )
EOLED 4 FEEX (4570m) , #REIE(521nm), A2 (631nm) ¥ & O I & U CHBGEER 2 BgE U |, pEYI % ONVE A
WAL, FERNTORIGENEZFAET S 72DMBEHOTZ T O+ —-L174, A ML ADIEEL LS aLF 2
Z 70 VPR A HE L. BRI PEINWIH T2 10 L 2 2 T 15K, BEIRR T3 70 L 7 A C16MERIAAT & L 7=,

ZOFER, FEIIPIIC I W T, HELETEIVENARIZICT L (P<0.05), #EXTEEK T 2Efs R ons. 20
IR CIE, HOEKOREETHRICIKT L2 (P<0.01). JEE, FEINZENC W TH O R URREEIZ I\ TN
A AR U 7. SVE R (s i, INE, Ny = b I/ OPE) 13, EEYIIH R ORI L & ISR IRR TEN A
RO ENE, 5T MEEHOT X b T DF =17 BIREIL, PRI R OPEIN % I & & 12 BE R K OREIZ N, &
G FEETIKT L, A ML Z20EEE 2480 L F 3 257 0 VST, SR TEELEIZ LV E DD FEIYIH
TIRMOXIZHAREFEN TS, AR OKRERTEL 20, EINGITITRkELE R ORELTEL & 2 #Hir AR L 72

PDlkoZ ens, fkak, Sz gy 2 & [EaEkE gL 25580200, BEIIEREME N L, 2004 ho 2 b5
VH—NVIREBINT T2 &25, EBIIBAHIHI XN S Z EDBHENTK ST

Abstract : The experiment was examined different light wavelengths affect egg production, egg quality and hormone
concentration of serum. Hy-Line Brown hens from184 t0267 day old (first stage of laying egg) and from 392 to 483 day
old (second stage of laying hen) were reard under blue(457nm) and green(521nm) and red(631nm) of light-emitting diode
lamps, and incandescent bulbs (White light). Brightness of all lights was the same. The lighting time was 15 hours in fast
stage and 16 hours in second stage. The hormones were examined concentrations of estradiol 17 /3 and corticosterone.
The result showed that egg production was decreased in blue and green light than red and white light in first and second
stage. The egg weight was increased blue and green in second stage. Egg quality was not significantly different among
all wavelengths. In first stage, the concentration of estradiol 17 f was significantly decreased green compared with
red. However, in second stage, It was significantly decreased in green compared with white only. The concentration of
corticosterone level did not differ among all light.

There result suggested that the egg production was difference by wavelengths, and the blue and green light can repress

laying egg.
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84 -
80
76 -
72 4
FEORFIHA(H 2 5) EIN%RH(H2 4)
nER BiFE mKe o AREHK
X-5.FEWE (%)
=3 FEIIRRE GlER1)
X5 EUNE . HREEYE APRHEHGE AR

(2 (2) (@/H-P)  ZORE
FI#EEEk  59.82 55.40 9341 1.72a
#H#LED 60.92 5291 96.45 1.85b
#xLED 60.81 53.25 91.94 1.79ab
HRLED 60.21 55.25 94.67 1.79ab

(FRBE 2)
X4 PEYNE HEEYRE ARHEECE ﬁﬂ’\i@r
(2) @  (/HF)  wsk®
AR 61124 5324 9961  192ab
#HLED 6303 5148 10016  20la
#LED 6423Bb 5220 10233  1.92ab
HLED 61752 5318  99.07  184b
CRXTFERFEMICEEZED D (P<0.01)
N RFFENCERZES D (P <0.05)
- FREEHLERIE Tukey VA THIE L 72,
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3-2 IRNERE

PEIIHII GABR 1) R OFpESN #00] (AR 2) 12 F5 T, a1
R R ORIE, Ny 2=y b (HU), YiiE &, I)
/PN ISR SN o 7z (FR4).

x4 SNERE (GHER1)

o WEREE OIS g EE PP/
%% e 001mm TV (@ =

H#ELR 346 3631 9672 1434 2368
HLED 376 3634 9556 14.88 24.60
#LED 3.67 36.85 9479 1490 24.29
JMRLED  3.65 36.41 96.09 14.38 23.69

(iA5E2)

SR Iy T R
%% ke 00tem YU @ mE

FFEER 341 36.67 89.18 16.10 26.21
HLED 342 36.49 8995 16.21  25.96
#LED 349 3730 89.21 1620 25.74
MRLED  3.42 36.60 89.24 16.19 26.12

- HREELL

3-3 IMiFFDRILEIEE

(T2 + 5 V4 =117 RiIRE)

MAEFDOTZ b5 VA =17 B e L 7245458, 217
Hifis e U°260 Hiln & &1, T A D, £/
ZOWICHEKX T & 22580 6z, EEYIH
D421 Hplz BTk, HEEERE ILNLED 71 b %
HEGH L 22X TGS, FRISREDE THREIIRWE S 255 72
(#-5).

x5 MEFDIRXNSTFH—IVEE

IZAPFVX=N178 (pg/ml)

Xy PESNIIY PEYN Y]

217 Hifs 260 Hiim Gil 421 H

FIZEAEEER  518.05  453.05 466.98ab 419.63A
HLED 411.28  414.27 412.86ab 372.78AB
#LED  396.76  393.64 395.30a 315.67B
JRLED  465.39 49846 498.54b 380.45AB

C KXFRFSEICHEES D (P <0.01)
N EERGEEICAEREED D (P <0.05)
- WETALER T JEAIRRE % Tukey-kramer 3 CHME L 72,

(anFaz25ua Rk
MAEFhOIILF 3 27 0 V2 HlGE U 2R, 81X
THRBELRZIZZED Sk hr - 720, pEIYIHO 260 H i
2BV, HEA TR o7 %O 421 H
B Z BV TE, AREIRICILRLED BEREGH TR < &
ORISR RO R AN TE < & B EI 28D Bz
(#6).
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%6 MIFEHOIIFIARTOVERE
INF AT VEE (pg/ml)

= 260 N 221 0
R ER 106.29 256.96
HLED 77.48 307.09
F*LED 112.29 617.67
JRLED 121.45 491.18

THEEL L
4. Z =B

WAFELED 74 M, EPER O MtEA, BEKTE
PERIE T ANSNTETWA, LED 74 L O
UL, EEFICMA , RO R ITRETH 5 &
WIRTH D, ZDRDPWRDENDFREYING-Z 55
BEWSNMZTHZENTE, ZHEHTEZETED
R EFEN TR TH D L E A 5. FHIBRESHTIZ,
- ROLED #f# - - RI3EATE D, F A3 H
CHTFTTEEOMENEEINZDIZKHLT, V=T
A 2 TR B IS S 5 20 EFRIC & - TREAD
RIGHAEE B ZEETHENE K> TS,

—75, BETHICEV TR, BRREHS THTH
BLED 74 P BB ERTHRD ARSh>DOH 5. L
2L, RO LED % Mgt L 22354 OR eIz
WTOREIIA LS, BBST CHEAHNE L27E
MR LED 74 MdZ&aw. 22 CAREBR IR, H—ik
EWRIETHRINBANOLEROIREHS 212 L, Hk
ELED 74 b #H0 ANT=H 72 R EEHBEIZOWTR
ST L7z

IO 4 v P L ZFE TR hTn
% EGEERZ W HIC, IR LED 74 F OFE, fkE
Y, @A LR ) 2T T VRIS L, PN O
PVE KA A A L7 X BITERRIGAN DS J A5
B70ICMEFDOT ANV A— 1T KU T NLFT
270 VR & HIE L 7.

PEINBE O AER, FEINAT I R ORI BItR e <, H
W T Ok e % BEGE3 % & BRI MK N L 7=, D.Er 5 4)
0 54 VT 5y VERICARGEER B KO, B, K@
HDLED 74 b 24425 L 19 ~37HEmIZHE\TH
BRER, AR KON LED IZ R TH G LED TREINE
NAEBICHEEL, 38 ~52@# Tk, RELEDIZHAH
BRURALED THRICKTF2 e ME L Tns. K
BT Y PRI CIE, HEKURRELED THEINAME
Tl7 ZoZeid, Fid@te %95, L LE
P WTIE, DEr 6 Y L3 RABHERE LS. T
DZ L, TR BERL TS EEL S, DEr b 4)
DOWE T, 198 E T 13RO AT 2 G L, Z
D% 2538 F TIZ 16K RAT & 7 5 & 5 1ZEREIZ i
JIHER 2890 U728 LT 3. ARERCIZ,184 Hib (26



H) 25267 Hilh (383H) OIS AT 2175 72, &
RERCREINAME T L2 ELED 7 4 M3, Aftrhid %
TS 2123 H 5 Z 05, F8IR0% &R % 3l
TEEEND 20, RISV B LIRAREF 2RV A
MRELETVEIC AR B Z AL MW THI6 T3, %
PHHEEIZ & o TRV AT ©iE, HEkixaahc@<
A%, 15 ~ 16 Wl & RIFRT ST 4 2 & 721 g 5 BER
WA, EREAE TSR S B, F-MsT 5 H
AR LTWAZ L EZONE I 05, SHBRG
LT B8R H 5. —FT, KiBRIZB W GRAELED
EHBGERRTIX, KEBEPROW A 572, TDT &
EDEr54) O ¢ —HT 5. Wwas ik, vay
THREIZ30 HilihA 5RELED 7 4 b R OB ER % gt
U 72354, BEDNRGRE X OB BRI 2513 7 0 - 72 & il
LTW5, ZOZEnE, REAGLED 74 M, ALK
LSO FENA RO EE LS.

ARERBRIZ BT, PRI BRI, Hih&
BIRZE K RICTH > 720, ZOFE A2 R TAS &PEIN%
WO A% TdH > 7. R.Pyizak 5% OMEGIZL B L,
5008 £ T O FEYN 1 A8 K O s O BRI 2 RIS B s
LWRERGI L2224, FEIN1F53 L D FEIN2FHBO
Fihs, WRIZHAT 2 EZEREVE N TR D, Kikbk
IZHEWTEIHET & OREINENEIN 1 FH LD 2FHD
15 NEHFITHE L T\ 5 Z & 5 R.Pyizak 59 D#G
RE %45, Z0Zero, RO PRI
THHENRNEEZ .

PR, PEIII TR R IERE TRV R Sk
o2, BEINBRI TR ARBR K O ARG LED 2N
FELED TAEL Ko7 DEr5Y oM, E
FEBEERICHANRELED TIC F L7z & W& L Twn
5. —J}TKimM.J7) 63, fkEHDOBOWETH %
WELED CINEAAZL KB LWMELTWE. &5
R.Pyizak 5 913, H L URRERETINEI KX <, &
GIHETNEL K5 L MELTWA. RPyizak 5 O
Hd, RBROFSRE —804 228, JiE &R OBRIC
DWTOREE, e TH O, INEIZHEL KT TIEER
3, WO RS i, 72 3RES0MITRERE T
XL REDZDTREVNEEL D,

YR RN, eI T ] GRBR 1) K O BEIN % ] (GRIR 2)
&y, IEEREE, W), N 2=y b, Y E R,
YN /N EIZ 238D bk » 572 D.Er 6 Y k@
LED THRIE AR &0, —7 KimM.J 5 7 136
LED TR 52 LWL T3, JUEICH A IR s
IZDOWTEFERF L TS BENDH B,

KikE CIEBORNTORIE S FIRFICHHAEL 2. =2
FIUA—=N1TRIE, AT U4 FKRLEVD—DT, T
Zbhary i EY) 243, T2 tay
VIFEMERLEYTH Y, PRINRIINE, Yiflak EORE
IZBbH - T B, B TIIINA DI  OFE T DI g

BOER, £728 % LINRERICBE S L Tnwb Z &
BHRISGNTED, FEIKROINEZRIZIAL B5- L Tw bk
LEVTHSE., Ay UyRERERALEY HED
FEUMZEAS 2 R LT Y OB, YOy A4 2L Th B
24 ~ 25 WEREEIHICIB U THRNTEEI§5 Z L3R5 h
TW5, TZ L7 V4=V 4 ~ 5T —
sl Bh, E—IHEIIETR2I AN I OF—N1T R
3 AR TOENKZ W8, KB Td, i
TRETREL TV AIFHEOREAHET S L L L.
NS A 2 LORICHETHET 2LELRD 5728,
FRIALIEPEINBE S & JEHE & Uiy 7 BRI #1247 - 72,

PEIREIII 0D 217 H i} 08260 H o fitlErh o 2 b 5
VA =17 B OIREL, ARAETEVE DORKEGLED
THRAMEL, WITHFGLED TR &5 72. 2200 Hih
DERTIE, RELED & i U THELED THEIZIK
TUZz ERmIsgicuw i, ABEERIZE VTR
GLED THEIZIK N L2 FEIEME T L2 EELED
FOSFGLED TT A b 5 9% — L 17 B DRE &K1 -
o2 e  HERUREAEE TEMNAIH T3
EEZD.

aLFazru i, QMEREALEY T/ LT
Fa4 FO—FTH5. ZORLEVIE, ZPL AR
C3EpEH XN, V)Y SERDEMEMET U, RIEH3ME
TE2ZENMENTNWS, KkBRICH TS, HED
FIETIRAND A b L A ZFET 3720 14Eho a5
Z7aviREENET S L& Lz,

INF I ZT 0 VYR A NE L AR, EEINIHIC B
W, AEEIIEVEDDFGLED T % A HH
L, FEIRIIC WX, SELED, AREALED T
&z,

D.Xie 5913, 7u 4 7 =123, %, &, HOLED 74
b A&7 EBHG L AR, RROCHABLED ICHNRTE
BLED TIETDIL-1 8 DIEEEMET U722 & A
LT3, IL-1 B3R TERIC@E, arFaz27 0
VIR RILE Y OOy EEET S Z L S HEHIE A b
L ZEENIT AEDR ® 5 Z LA RE L T\W5, AiRE
IZBEWTEHBLED I, FEINYI Tl 1K<, PEIN#I
ICBWTHELED 94 FOAEPTREIEL ol th b,
HELED 74 ME, Z b L Z$EHT 5 WM A BIG T
5.

FENDOIH S & () 13, AREROES, 5127 2
PLEThiFEEricEE I nwbhTH D, B
RAEZEL, 5~10L 7 A THIZEBINTOBHELHLSE
W.LED 74 b DG4, BENFIC KIETHEIZONT,
S M ENTOAEOD, BEIC KD AEENE(LT S
AL FcEA6NB 205, RIEETORE %
FWUTIZd5ZLe L KRBT, i d BERNMEKWE
o4 FOWEIZHASZEEL, 54 MZT 4L
FETANE —ARHEL TR P CTHRERFCIC
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BHEHIZL 2O ICHIEELEDIZE, #EH
B> TNB DAL, 5, HEERICHEE
EHROANTOL 20123683 0BANETH .
AR, EEINHIICOMER GRER 1) OHEIZ10L
o Z ., IR O GRER2) OHENT0L 7 2 &
EAEEZCRERAFNEL 72, Z DR, PEINERSD:
L, BEOENICER A S FARORERE L5722 &h
5,LED 74 M &fH$T 254, 10 v 2 2L EsiudiE
JEIZ K B EEINEANDHEI D N B LS.

LBy, SRNEICHEGLED, fk@LED, AEALED K&
CHBAEIRE WS 5 & HRpZBIfR & <, B @K Ok E
LED HE4FCREMHE MK T L, MAEHhOZ 2 P54 -1
17 B DIEEREL 55 Z 25, FEINAIIHIX N, Hea
LED &, AR & IXIFRSFEOEFEMELI G END Z LM
HE»E o7z PEIIAK T &2 5 H R UREI R,
PEIN 2 N AW 10 & 8 % 5] K O idda sl < Rl
TEDHEMER B 5. FEINRIIOTRIIFIZ 2 Tl
EMRPHEL, LOPEBE LS. ZhaHRBNE WS 5,
INEMERHAIZ LD ABIICHIEHRZ Lz D25
HHONTH 5.

ZhUC kD, s & 2PEIEOKT, KUINVEDS,
LA ETEARMOMEEEZX S Z LN TEHT &n
52 DEFEBG T AhohThab, LaL, i
12k BEHPNE, I A P L 2B KITHhA 0B T En
5, T, BPRIORTE 7 AT & 1 5 e miplikia
HEHEIATHS, ML, =2 bar Yy ORER
KTFT5ZERMBENT NS, SRR pEYE % )
W5 RN D 2 EHOKR RO AR S Z L0k
0, $EPIHAR O KGR0 % SRS 5 72 9 D FPRHRIRR D
k%X 5 Z L afRE e AU, BADZ b L A
DEMBEEZELD. EHITHER, ABIIZH &R ik
P, FPRIORBEFH TORTHONT X 724, I
B ZENREE HAUSH LV E BRI e 5 5. 5%,
HIA4 MROKET A b EFHU 22872 S likiconT
BT 2208 ETHAS.

5. ¥ 8§

R DENSHEOEIN FIETHEIZ DN TII AW %
MLV, KBTIk, HE, 0 REOHERLED
T4 N ROHBERE RINFE G U, #EIN & OIVE
NOEBEPFK L. ZTOME, EIVHEZFERLE <,
HOKRORRELED TEREIIAHIHI S 5 Z & A0 6 2
otz 72, —HTHRELEDIX, AEGEER L [H%04:
FEMEASOND Z L AWM S 2IC L. Sk, BEONZ K
THRRD B 5 FH @R OFRELED % il & 0555
PPN LT FEIZDOOWTHENIT B Z &
KDT=DIZIIATRTH S EMbI5.
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Development of the LED Light Source Suitable for Monochromatic Light
Irradiation to Animals and Plants (3rd Report)

Hiroshi Kono', Kazuhiro Kijimal, Fumiaki Suzuki’, Seiji Kato?, Toshiya Fujikiz, Koichi Kubota®, Kiho Ishihara’, Sachi Funai’, and Koichi Matsushita’

("Yamanashi Prefectural Industrial Technology Center, *Yamanashi Prefectural Agritechnology Center, *Yamanashi Prefectural Livestock Experiment Station)

By EISWET VRIS 7OE R AR T e e oy R R O 2 B L, BTEEIR O G R EE AR KGR J K O
V7 bz 7IS K BEE LM HE i & U U 2SR, FEROME L Y I 2L — Y 3 VRS IR O—8E R
U, FRRTEOERAERHERTE 2. SRIGMHNCHED O TR OIS H i #1525 2 L B8 REE &5 - 7z,

Abstract : For a tropical orchid cultivation, we fabricated a far-red light source array, and characterized them. As

a result of the comparison between the measured value of the strength distribution and the simulated value by using

numerical analysis software, they showed good agreement.

1. % &

REDREE I FXADERRL L/ Z OB &Ik
WS LOWIRRIUC 0, S BRI Eh DO FH 7 A
LI T3, TFORIIHLED Yl 5513 % £
FEOMERIZ L o, REENWICHBERLED L 6
U TREEMOEMELL2ERE 2 X 5 B0 A2 4h
5T %%, BN OHPRCIG ORIHIL, F72
R S TR ST,

AW7E T, W¥E L THET v IZOWTLED JEHG)
DAEHFTEBRACE DI RIE§ Bz, e LTH
ZDOWTH RS ERIEN KIT T B L EPETEND
IR E AL, RO ETET 2 RIGEAN O B L O
2B 1T B RHRM & LED I ORI 2 X 5.

K26 - FE I TUSTE T v AREG IS IANT 72 e R A R AT
BEZ oy AR EOER & Gl fE L 7z, AT, sl
DI ATHER R B KO 7 b7 = 712X %5
T & E AR M & U U 72 R Z D W Tl 9%

2. RBRGE

2-1 FHEEFEHRIROFE

T YRS OT, IRHEPIS D72 0 Y — BRI 3 Al
THA RIS & 2 HEDLIRS 2 TRE L 9% 728, TS
A2 S T RE 5 S D /NG IR & 22 RS L E 9 % 2 R
BEARGLED I 23AE L 72, £ 2 h o/ MBI
EERELED 7734 2 (LED Engin 1.Z4-40R300,
Pk :740nm (M), H7:2.1W (FREAHE) ) % g7 4

VAR &z 7L IR ((136mm, JE & 3mm) 123
#HL, #HUHLY ¥ X (LED Engin LLFL-1T06-H, 54
D408 (CEEANR)) 2359595 Z & TR E T
5. REAT 4 YDA TERPIIE O TLED & i mi4T
THE, TOAIFEBOBENI00EMEE T LERT S
B, HITNUT 7 v EFIRICEET 5 2 & Tl A
K& U7z, R fEL 2/ VDGR A K 1I2R.

1 BELLXR

FEEOMHH T Z /NI A BRAEHEL, s
FliE$ 5 Z &, IO sh%s55. —iIC,
LED X EBHRBE THIEX 5 AR LA, #
BB O % H— O EERECTHRET 5 &, FiEDIXs
DEDDIZ, b HRFEDOKIFICERED LIHET 5
AHEVEDS B B 728, SO I3/ N O E B FH LED
K5 43 (RECOM RCD-24-0.70) % YJi & & 12 Hibi
L7z, i L7ZLED F 74 /\SNBEIERE SI2& > T
FHNEET D 5 728, NEHFEHAIZEB T, LED
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N 2 A 3o filiEE e - O R & /NG o il e
T - B 2 A L 7.

22 RMEXBEOXBESTBEELHBTV I b7
332 -2 alRBREDHE

RE L 2RI DWW, SRR o AmilE &2 52hE L 72,
Wi Tid, H—NDEJERE NDGR7E A2 X 20 K 51
BEL7ZEZ0E0&EME L2 WEICITEEE (2=
S04 T-10A) w7z, BEFHZEe Yy %211
Pz L, £ v iAo B2 10em S EHINICEE L
2. ZOAME XYY AIESHIME FEEIZ10emdB Z12FE
BB LT, 2KITLONIRE 5 An & e L7z,
EHEEERF S, E N TIm& ks XD ICHEIE L 72 (IX13).

INBLYEIR

Lo

L=140mm
K2 /PMESEEEREDEXE

HRSARBRE @
MEL SR

t@si‘ffs&,,

10cmE E (CHH

X3 SfEE S AEEXRK
HHET, KERESMIZDONT BEfFY 7 b«

7 (Wolfram Research Mathmatica9.0J) Z W\ T I =2
L—3 g VAT, JEHIE & iR L 7=
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3. WREBE

3-1 HERFEXFEDRE

INEDGIRBARIZ 50T, LED K J A4 2SO HI0EE - H
TV A X402, ANEDE IR O Hl 6 I - W R %
X512

0.8

0 1 2 3 4 5
il E (V)

X4 LED K7 A /\OFIHEE- HAEREE

35

25

BREE Ix)

05

0 05 1 15 2 25 3 35 4 a5
IR (V)

X5 NESREROHIEHERE - BREH

LED F 7 A/ O JJERIE, HIEEICS L TRE
IS 50, AMVBSEEOME X, LEDORMEIZLD,
W ISR U CIERIE a2 L 2R3 2 & 3 fRE S
7z.

32 AMERFEOABESIMBEEHEIF/ 7 b2 T7IC
LBV 32— a BEREDHRK
Al fE U 7/ MEDIIR B, 35 K OVT 1 % B U 7= 2 il
JEIRD VXIS oA & X612, /INDEIRH & & o i
FIRDFALRLDBE T % Folg L 10 K 9 1S I K T
AL U 72 TIROCHRIE 73 AR 2 X 712, 3 BB O 20T
WA & X 8IZZ T HURT.
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Bz, AINEROMEE X 5IZIAF5Z Ik -T, &
SIZIATHIZ B S5 hb 2 enELONS.

EIEIRICBIL T, Y 7 b 2 T7ICkB Y A
L — 3 g USSR & BRI S A FEHINE & o FEHE R A [X19 12
NT

K9 ¥IalL—YalEREBESHRAEEL OB

v Iab—¥ g UVESREFEIE I R B —E R
LTWB A, SESROFETIE, FHUEOIE S 235 TR
WRERE 5T b, Zhud, HEKRCEHORE R &0
AN X BB AZTThB8DEELZONS. DT
EIC& T, FNEIZ &5, WESMEIROHR %5
B LNAREE BT,

4. #&

SR VRS BB B E BE R ORENT. 0 72 3 D3R
172 LED JCHS i 0 b 2 X5 Z & A HWE LT,
FACHET VRREZ S 720 R T RE 2 o HRDE R @
FelFARIEL, RAEEIRONHRE Al E A R ¥ & O
MY 7 b x 712 & 2 B 5 & e E il A ik U 72
ER, EBEOWES LY I AL — Y g VIEERSIKR
MRW—HERL, B HEOGHERfERTE 2. 5
PRI HE D W TN LE DG A %155 Z L A nfhEL
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1) MBS, AEIA, $IASCOR, R, FEHRE—,
FRIEERT, AR T HE— ¢ BYAEYI N O B R IS L
7ZLEDJCIHROBAFE (GE1#), 1LALEAR A B T 22 f
TR 7R, 585, P. 81-83 (2013)

2) ME B, KSR, SRRSO, MEER —, AR
o, VG —, AERH, KTV — - EhkE D HE
EWGHIE U 22 LED R IHO T (BE2W), hF5LE
A E AR T e &, %895, P. 39-41
(2014)
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Studies on the Effective Utilization of Bamboo Resources
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Studies on the effective utilization of bamboo resources

Kazuhiro Tozawa, Hisashi Shibata', Naohiro Ikenaga’, Mayumi Tsunoda , Kii Suzuki, Kouji Dobashi, Manabu Jindou, Katsumi Hokura® and Hideo Kimura'

('Yamanahi Forest and Forestry Product Research Institute, “Yamanashi Prefectural Livestock Experiment Station,”Yamanashi

Prefectural Daily Experiment Station, ‘Yamanashi Prefectural Industrial Technology Center)

B 25 2GHE L TEAT 5728, &7 #BRIKE0EF v RIS L, &0 ZREORIKREER & UToiEH
LG - BEEE ST T O RO & U C O 7= AT AR L & a4 5.

Abstract : In order to utilize bamboo as resources, the method of using effectively the powdered or bamboo material new

as practical use, feed in stock raising and the dairy field, bedding, etc. as a mushroom bed culture-medium base material

of mushroom cultivation which processes it in the shape of a chip is examined for bamboo.
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