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Elucidation of Wavelength and Minimum light intensity for the Suppression
of Flower Bud Differentiation in Chrysanthemum and Development of LED
Lighting Equipment

Yoshii KAJIMA, Tsuyoshi WATANABE, Naomi KIKUCHI, Asuka SAKAMOTO
Katsuoki OGURA, Noriko OGURA, Yasuhiko SUZUKI, Toshiaki AKAZAWA

Summary : As an alternative to incandescent light bulbs, I confirmed the appropriate wavelength and
intensity for the cultivation of Chrysanthemum using an LED DenTeru light source. The wavelength
to avoid flower initiation was red of 633nm. And the strength of the light necessary to a minimum
was 0.2pmol/m’/s. Based on these results, I developed a red LED DenTeru equipment for the
suppression of flower bud differentiation in Chrysanthemum. Enough effects for the suppression of
flower bud differentiation were provided by installing this device every 2m. The quality of the cut

flowers did not decrease with this new lighting system.

Key words : chrysanthemum, flower bud differentiation suppression, lighting
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LED
F1R EFMEIMHEROSGRE S XER

SIS KO % % H
LLA hAaJEf LR 2H THIERR LR
LED 0.05umol/ni/s 1H12H (Q1A%%) 47 10 (1 H#)
LED 0.2umol/ni/s 1H12H Q1H%%) 47120 (12H%)
LED 0.5umol/ni/s 1H12H Q1H%%) 47138 (13H%%)
LED 0.7umol/ni/s 1H13H (22H7%) 47130 (13H%%)
H B E Bk 1H12H Q1H%) 4A13H (12H%%)

L OFEENL, TR 1RO WER T - 1.
11A A LER O MAT BiX12A230. 28 TR LEROWIT HIiX3 A31H.

F2k IERORKERAE (1APHEREL)

RIS LU EREE I H YHER YEE s i %%
HIA cm g g i
LED 0.05umol/m/s 2H16H 103.7 58.0 35. 4 32.8
LED 0.2umol/mi/s 2H16H 103.2 56. 9 35.8 33.0
LED 0.5umol/mi/s 2H15H 103.7 57.5 36.3 33.1
LED 0.7umol/m/s 2H16H 97.9 53.0 34.7 31.9
H 2 & Ok 2H15H 94. 1 46.8 33.9 30.9
- ns ns ns ns
H1. RS, BIVIEA R S80em ZHHRIL, TFEEIScmAEE L7 bOAIE.

2. HEMD ns ITEEERL.

E3K AT U-IA-VavRIREES % (1MBhAEEL) F5KR A7 V-7i-A-VavBIRERE % (2ATHEREL)

SRR L OSE R AFL—TF—A— g SeIRB L OSE R ATV —Tr—A—varv
A B C D A B C D
LED 0.05umol/nf/s 100 0 0 0 LED 0.05umol/nd/s 3.5 3.5 0 93
LED 0.2umol/nf/s 100 0 0 0 LED 0.2xmol/nf/s 100 0 0 0
LED 0.5umol/nmi/s 100 0 0 0 LED 0.5umol/md/s 100 0 0 0
LED 0.7umol/nf/s 100 0 0 0 LED 0.7umol/nf/s 100 0 0 0
B OB & OER 100 0 0 0 BB E OER 100 0 0 0
. A7 V=T A=vaviZBBREM. TA] BLO [B) . A7 V=7 p=vaviIBBREM. TA] BLO [B)
RFERTREe & D BRFE FTREZR B D
EaAK IERORERE (2 ATHAEREL)
SR KOs IR /R BIER: em UitE ¢ PHE " g i %% i
LED 0.05umol/ni/s 57120 94.8 b* 70.8 b 50. 1 25.1 b
LED 0.2umol/m/s 5718H 119.3 a 82.8 a 42.7 34.6 a
LED 0.5umol/m/s 5718H 124.0 a 84.4 a 42.5 36.6 a
LED 0.7umol/ni/s 5718H 124.3 a 86.1 a 42.1 35.7 a
H A E K 5194 122.4 a 78.8 a 42.3 35.6 a
el ok ok ns ok
W1, JAREL, YI0EERIS0emCHRILL, THESemZ A L2 b O A IE.
2. FEMD # 131%, * 15 %KETHEEDY. nsidaEERL.
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LED

R4 FOTEFMEHAFELEDBREEDRN T EMIE Te R H AT (B —2 K633, £X1.0m FA 8 &5

(=54 BEHE 10BIIR LTz, AR 2, B0 AR 24510 5 B
DRI~ EERADESHEAHAROTER FCHR TS, On) ZARE L, BRI 22 S O
ARELEDEIEEDS, TRERAT 1L —% 7 LRI T A PR BIM BI e T
Byl KOG B2 B BB 6 IR Ui, BRI @S 1Bt E O, WL 4 BT e

ROUA Ly b, RAFTTA, RATA LA ey ERTREEE, HHREL 0wTI0. 38 umol /n/ s,
2, N RIS LA O | ~ 2 BT 2 0w C0. 28 pmol/u/sRIfE T 5 2%, 3. 0mTIR0. 19
ol £, GIVIER, WM 6 MES VRS nwol/w/sHiBT, MEHSCMICRIEREE L SnD
ORI RN, —F, AT RO A~ O 2umol/n/sEREIT & ARSI RA L.
H et B 2. 3mREDOLE, BEREE 4 Ko P REATE,
QMY TERAOTEF TR WL 0w R0, 36 wmol /m /s, 2.0 e 0. 27
IRELEDEIRRAS, I L CEWCE iy EBRMo  #mol/w/sHTH, 3. 0mTIx0. 20 smol //sHif T, T
S L NI 57 2 B 7 e L. A SAEIENC AR R L E L S50, 2 pmol/m’/s% FlE 2%
ROME, HELLE, EHXERORO—, Botts ble,  BATRRPST.
F B AR LEDAE IR L 3R D30T 1 ~ 2 AR Tho 52 8 mt M OB &S, TR 4 0 HREATT
o R, WOTEE, WINE, RECFSOUERESR 15 B OnTR0. 33 ol /n/sHif, 2.0 mi%0. 25
Bong-. pmol/m/sHifE T - 722, 3.0mTX0. 19 zmol/m/sHi
%, H I RS IR LT L SR B0, 2
SRS, HARLFELDEREEOKETREEDN ol /s 7 TR C & AV BT ASE AR L.

AR ORI ED X MERROTZDfEER LORRE SR L

£ 6% FELIDEREENTUKERATL—F) ITEGEDEFNMEESVREIC5R 57E

SRl 2 BER MR GIER AR B3 /NES
AH/R H/RH cm g mm iy
LED6 h 8/8 9/3 90.5 a® 78.8 6.5 11.4
A== LED4 h 8/8 9/4 91.5 a 74.4 6.2 11.5
H#IEKT 6 h 8/4 9/1 88.3 a 78.2 6.2 13.5
HHAT4 h 8/1 8/30 71.9 b - 6.2 16.7
HE % * ns ns ns
LED6 h 8/7 9/7 95.5 7.1 6.4 9.2
ALy b LED4 h 8/8 9/8 94.6 69. 2 6.4 8.3
H#IEKT 6 h 8/6 9/9 90.8 63.3 6.2 8.8
WA 4 h 8/6 9/6 78.3 - 6.4 10.0
HE % ns ns ns ns
LED6 h 8/8 9/3 96. 3 67.6 6.1 13.0
A X TT 4 LED4 h 8/8 9/4 96. 2 67.8 6.1 12. 4
HHAT 6 h 8/7 9/4 93.7 63. 6 6.0 11.6
WA 4 h 8/7 9/3 93.7 70.0 6.1 12.3
HOE M ns ns ns ns
LED6 h 8/9 9/7 96. 1 73.3 7.1 11.5
AT A A2 LED4 h 8/10 9/7 96. 2 72.0 7.1 10.6
HHAT 6 h 8/9 9/7 90. 6 68. 4 6.8 11.9
HHAT4 h 8/9 9/7 92.9 74. 8 7.1 12.2
HE M ns ns ns ns

1. FEE R, ETRIC 3SmBEOMEN MR XA (CFYH) .
2. IWNHER I, B 2/EN 3D 1 RERW-ZH CEBNHE) .
3. PHREY, YIVIEEZESS0emSHIIL, TEESemZ i Lz b OAHIE.
A= B LU by bR 4RI 3G 0 AE80emi Ziifi7- 72 < 7—4 72 L)
4. FBT, B BEH B 30emFEEERSY ZHIRE.
. HEMOHNTS YKMECEEAEDY . nslFAEARL.
6. ZEIRIT, TukeylEIZX Y [RIFBIICS Yok CHESR L.

)]
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F7%x FEIDEREENKE, FMRERGT) TRHEDEFMBSLVREICEZ HHE

i B FEER IS HE 2 OIfEE e % B
HIH HIA cm g mm
LED6 h 2/27 3/26 110.5 a® 75.5 6.2
LIS LED4 h 2/27 3/26 111.1 a 77.9 6.2
* HOBAT 6 h 2/23 3/23 110.2 a 79.1 6.2
US WA 4 h 2/15 3/17 90.1 b - 6.0
& HOE * ns ns
Ed LED6 h 2/28 3/29 101.9 70.0 7.0
iR E LED4 h 2/27 3/29 107.3 69.0 6.6
fil HOEAT 6 h 2/26 3/29 101.5 71.8 6.8
HOEk 4 h 2/17 3/21 94.9 - 6.1
ek ns ns ns
LED 6 h 8/20 9/19 85.9 - 7.1
2 ot LED4 h 8/18 9/19 87.1 - 6.9
% WA 6 h 8/18 9/17 84.7 - 7.0
US HOEk 4 h 8/19 9/17 84.3 - 7.3
x A Bk ns ns
Es LED6 h 8/20 9/18 99.9 93.9 6.8
I LED4 h 8/20 9/17 100. 7 108. 1 7.2
[ HHAT 6 h 8/19 9/17 95.7 97.2 6.7
WA 4 h 8/19 9/16 96. 8 100. 7 7.0
B ns ns ns

L. BRI, ETRICSmEEEOMENHR TEXZH CEYHE).
2. WWHER L, THEDYI VAT GROCEBHEARAT) IS\, YIVET (2] LieozR (CEEIH).
3. FHREE, LIV ERARZ0emZHR L, FEEISemZ bR Lz b o0& HE.
(F 5, EEDEEOHOEIT 4 h KB LUK O — it O 2P K 38) ) TE90emiiii /=72 < T— X 72 L)
4. R, B EED S 30emTR Y A E.
5. FEMD * 15 %KETHEEDHY. ns ITHEERL.
6. ZEIBIT, TukeylBIZ LV AFFEM TS %AMETHEERL.

FI0K WREEFELEDEREE
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