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Abstract

Effect of Light-Emitting Diodes (LEDs) on Growth of Vegetable Seedling in green
house. The objective this study was to Study of the influence of LED light on seedling
production, this research aimed to study the suitable type of LED light for 8 kinds of
vegetable seedling production, conducted at Horticultural Research Institute, Chatuchak
District, Bangkok during October. From 2018 to September 2020, The experiment was
arranged in Randomized Complete Block Designs (RCBD) 9 processes with four replicates,
consist of eight different lights used were control, fluorescent The results showed that were
significant difference using blue: red LED at 3:1 ratio gave green oak salad seedlings at 21
day.The best plant height, leaf width and leaf length were 4.50, 1.20 and 1.20 cm,followed
by blue: red LED at 2:1 ratio gave the height, leaf width and leaf length of 4.60 0.90 and 1.30
cm, Red cos were significant difference blue: red LED at 3:1 ratio gave the height, leaf width
and leaf length of 4.30, 2.80 and 4.60 cm, followed by blue: red LED at 2:1 ratio gave the
height, leaf width and leaf length of 4.40, 2.60 and 4.30 cm.Basil seedlings It was found that
were significant difference using red LED bulbs gave the best plant height, leaf width and
leaf length at 4.50, 1.30 and 1.70 cm, followed by red:blue LED at 1:1 ratio gave the height,
leaf width and leaf length of 4.20, 1.30 and 1.30 cm. Basil seedlings It was found that were
significant difference the red:blue LED at 3:1 gave the best plant height, leaf width and leaf
length at 4.50, 1.30 and 1.70 cm,followed by red:blue LED at 1:1 ratio cave plant height, Leaf
width and leaf length of 4.20, 1.30 and 1.30 cm.Sweet basil was found that were significant
difference the red: blue LED at 3:1 ratio gave the best plant height, leaf width and leaf
length at 6.50, 2.70 and 1.50 cm, followed by blue: red LED at 3:1 ratio gave the height, leaf
width and leaf length of 5.50, 2.80 and 1.50 cm.The celery seedlings were not significant
difference red: blue LED at 3:1 ratio gave the height, leaf width and leaf length of 6.50, 2.50
and 2.90 cm, followed by blue:red LED at 3:1 ratio. red: blue 3: 1 ratio gave the height, leaf
width and leaf length 5.50, 3.50 and 2.80 cm. Bokchoi seedlings showed that were significant
difference using red: blue LED ratio at 1:1 gave the best plant height, leaf width and leaf
length at 2.35, 2.32 and 2.34 cm, followed by red: blue LED at 3:1 ratio gave the height, leaf
width and leaf length of 2.31, 2.31 and 2.32 cm. Choi sum seedlings It was found that not
significant difference using red: blue LED at 1: 1 ratio gave the best plant height, leaf width
and leaf length at 2.32, 2.30 and 2.25 cm, followed by using red: blue LED at 2:1 ratio gave
the height, leaf width and leaf length of 2.31, 2.32 and 2.26 cm. Chili seedlings at 28 day
were found that not significant difference using blue: red LED at 2:1 ratio gave the best plant

height, leaf width and leaf length were 3.31, 3.34 and 3.32 cm, followed by using red:blue



LED at 2:1 ratio, cave the height, leaf width and leaf length 3.28, 3.31 and 3.35 cm,

respectively.
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551357 1 viaen LED @1 0.30 2.30d 3.43c 0.60 0.70 0.90b 0.80 1.30 1.90
551357 2 viaen LED Aund 0.40 3.10c 4.53a 0.60 0.70 1.30a 0.70 1.30 1.70
n35U359 3 wiaen LED diidu 0.50 2.30d 4.50a 0.50 0.60 1.20a 0.90 1.40 1.80
N3UIR7 4 vaem LED dum : ity dh91 1:1 0.50 3.60a 4.20b 0.30 0.50 1.30a 0.60 1.20 1.70
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g13lutads 0.80, 0.70, 0.70, 0.70, 0.70 0.60 Waz 0.60 LWURLAT ATUAIFU Waz aen LED Funs:

Ry dadiu 1:1 Weniluwdetasign Ao 0.50 WURLAT

v 1%
a o a =)

dundn 81y 14 Fu wuiilvszn Aldfunasvasn LED Funby, #nky : Auns Sasndu 3:1
uagmaoanesisalnus (Control) auenluedegsan Ao 1.40, 1.40 waz 1.40 wufwung 1l
LANANAUN9ERR S09a3U7 Ao Maon LED 8973, viaen LED dunsdundu snsidiu 2:1 uazvaen
LED 113y : Aunsdnsiau 2:1, vaen LED Auns, waen LED Auas: 118U snsdu 1:1 liannuenn
Tuiede 1.30, 1.30, 1.30, 1.20, 1.20 WURWAT AUAINU wazviaen LED duns: 11du snsidau 3:1
Teuenluadedesiian Ae 1.10 wufluns

AuNEn 818 21 U WU sl sunamasn LED dv1n, LED Sy Whanuenluads
29an Ao 1.80 wag 1.80 wufiwns iuand1afun1sada s0sasun Ao naen LED Funs : Fu1Gu
9nsd 1: 1, 21 1 uagnasayleaisaiwus (Control), viaan LED dwad , viaan LED &uas : AT
§n51du 3 : 1, wayviaon LEDAUNGY : Auns §n51du 3 - 1 TAwealuiads 1.60, 1.60, 1.60,

1.50 , 1.50, 1.50LURALAT AUAIRU way Baan LED dunkdu: dwme onsdiu 2:1 enuenilueie

Uoeiian A 1.40 LYURLIAT



M1319% 4 NS Aulnvedluseniey 7 U 14 Tu uas 21 Ju

ANNEY (T31.) AUty (w3 AUl (9.
NSNS

79 14 W 21 Ju 79U | 1490 | 219U 79 14 21 9u
553337 1 maen LED v 2.4a 3.2a 4.5¢ 1.0b 25ab | 2.6ab 0.8 1.3 1.8
3543391 2 viaen LED Auns 1.5b 2.2b 4.5¢ 0.6¢ 2.3b 2.3b 0.7 1.2 15
n350357 3 wiaen LED A3y 2.3a 3.4a 3.4d 0.2d 2.3b 2.6ab 0.6 14 18
N351357 4 wiaen LED dums : 1y §msn 1:1 1.3b 2.4b 2.5e 1.4a 2.5ab 2.7a 0.5 12 1.6
n35357 5 viaon LED dums : auisu $asn 2:1 2.4a 2.3b 3.4d 1.0b 2.4ab 2.8a 0.7 1.3 1.6
n351357 6 iaen LED dums : @iy §nsn 3:1 1.2b 1.5¢ 6.5a 1.0b 2.3b 2.7a 0.7 11 1.5
n350357 7 viaon LED dthidu: Auns dnsn 2:1 1.3b 2.5b 5.5b 1.0b 2.7a 2.7a 0.6 1.3 1.4
n35357 8 viaon LED Funiiu : duns 8ms1 3:1 2.3a 2.5b 5.5b 1.5a 2.6ab 2.8a 0.7 1.4 15
N353 9 naon yleaisalus ( Control) 1.2b 2.2b 5.5b 1.3a 2.0c 2.7a 0.9 1.4 1.6
F -test - - - - - - ns ns ns

C.V.(%) 13.30 8.40 4.40 14.40 | 7.10 7.0 27.5 15.0 11.10




AP (i)

_
L3
3
5
S
=
2z
e
a
p

anuunly (ewiems)

mgredlnin

mmunluvaslusen

[l veen LED Bvm

[l veon LED Aum

[l ween LED Ahiu

[l voen LED Auna: Fthdiu o 11
I veen LEO Aunt: B dmn 2:1
I veen LED Auns : A e 30
I veen Leo dhdu: Aum g 21
I veon L0 ATy : Aum Shn 34

[l veen oeuiawud ( Control)

Il voon LED Awm

[l wean LED Aumt

[l veom LED by

I voon LED Funs : Ay s 1:1
Il woan LED Bumt : flhity dan 21
I #oon LED Auns : Athiu s 31
Il voon LD Aty Fuma don 21
Il woon LED Aidu - Bum S 31
Il voan yaeviawud ( Control)

AA 12 AsiansnNe1Ilulnsen

Il voon LED dvn

[l veen LED dum

[l veon LED dhiu

W voon LED duny: dhdu sam 1:1
W voon LED duny: dhdu s 21
W voon LED duny : iy sam 31
W voon LED dhiu: funa sam 21
I voon LED hidu : Fum $am 31
[l voon oausauus ( Control)




5. Auae

1) nsasgyAule (135797 5)

1.1 ANge

(%

) v Y = AN Yo = N0 a Y] ! v
AUN&AI 918 7 U WUNHNAURNEY Vl‘lﬂﬁULLa\iﬁaaﬂ LED dumd: dUNU ans1d@u 2:1 Iﬁﬂ']"lll

1%

a = a ! ] o aa & = a3 a
QQLQ@EJ%N?!@I AD 1.60 LYURLUNT INLLmﬂ@WQﬂUWWQﬁOW 998941 AB iaem LED dund:duliau

1% 1%
v ! a o a

M1 1:1, iaen LED dwnsduntu 9ms1d@iu 3:1, viass LED @U1WSu:dwne 9ns1 2:1, ase LED

v
a =)

RuALa 9991 3:1, viaeaylealsaisus (Control), naen LED durdu Wiaugaade 1.50, 1.50,

=

1.50, 1.50, 1.50, 1.40 wufUnS A1Ua19U vaen LED #1173 warviaan LED dwnd LlRagloundn A

q

1.30 LWURUANST

v 14 [ Y oA J AV Yo a %; a 14 =
AUNGT 818 14 U WUINNAURY VIIW?ULL&Q‘M@@@ LED &@U169U EL%?’]’JW@JQQLQ@EJ

'
o w aa 4

g9gn Ao 3.40 WwuRwes uandiuegalfudAynatadleiSeuguiunssuisauay se9a9N

o

1% 1%

AD wasm LED @17, wasm LED dUNEU: WA9 9ns1d7u 2:1, %asm LED @UNNRU:ALAY 9751 3:1,

(% ¥

71880 LED @wAsdUNEY 9ns1d@au 1:1, 1aen LED dwas:dunau 9ms1du 2:1, iasn LED dwns,

naonaoaLsalyus (Control) Wmmquaﬁa 3.20, 2.50, 2.50, 2.40, 2.30,2.20, 2.20 \9UBLUAT

(%

MINEIAU Uagviaen LED dund : Uy 8nsidau 3:1 anuguaietesiign Ao 1.50 loufiuns

1%

v 1'% o/ o A ! A Yo = a o Aa (Y [}
AUNG 918 21 93U WUIINNAURNY WlﬂiULLﬁﬂ%ﬁ@@ LED @@ : dU8U 985189U

A a v [

3:1 liAnuguade gega Ae 6.50 lwuRluns uandiuegeiidedAgynadadlewseunisuiu

q

ad A =) g a LY [l = goj a v 1
AIFNITATUAN J9I03UN AR AN LED @UINU:LAN a8R3187U 2:1, #1aen LED dU1WU: A ang18ud

3:1, viaonyeaisaiyua (Control), naan LED @13, viaen LED duas, viaon LED d11Sw, viaen LED

a [ |

dune #U1Ru dasrdiu 2:1 iAdnuawade 5.50 5.50, 5.50, 4.50, 4.50, 3.40, 3.40 LYUFLUAT
MINEIAU Uagviaen LED dund : #Uku 8nsidu 1:1 Wanuguaietesiign Ao 2.50 loufiums

1.2 arundelu

v 1% v = AV Yo ¢ v v a
AUNAI E]']E! 7 U NUIMNAAUREY Wl@iULLaﬂWﬁ@@id@@LiaL%u@ (Control I‘Viﬂ'ﬂqllﬂ'g']\ﬂ,'ULaafJ

£%

4989 Ao 1.50 wuflung lluanA1eiun1Eia 59989 A viaen LED duwnd @ 8U1Eu dwsdiu 1:1,

1%

waen LED 213U : uAd 8m5789u 3:1, 2:1, waen LED Auad : A1y snsidau 3:1, 2:1, aen LED
du way viaen LED dune Tiaaunirsluiede 1.40, 1.30, 1.20, 1.10, 1.00, 0.60, 0.60 \HURLLAT
Iy uazvaen LED Aundu Tenunidluadetosiian Ae 0.20 wufims

Aundi a1g 14 Ju nuEnAuane flesunasmasn LED 917, iaon LED Auns,

waen LED @URu @ uas 8n51du 31, 2:1 uazviasayesisawud (Control) Tianuninaadeasa

Y 9

1%
o a

f® 2.30,2.30, 2.30, 2.30, 2.30 WURMUAT bUWANAAUNIIADH 5898901 aan LED wad: F118u



ans1dIU 3:1, 2:1 WAunIngluedy 2.20, 2.10, 2.10 WWURLUAST AUa1AU wasviasn vasn LED &

[

a0 a Y] ! v v a v a a a
AN dUNU BRTNEIU 1:1 IVﬂ'J']Nﬂ')'NIULQﬁEJu@?Jqu@ AD 1.90 LYURNLUANT

1%

¥ v @ D oA ' A Yo a0 a = Y] \
Aunan 918 21 U nudilnAuRIenlasuLaIaen LED Uk @ dune dnsndiu
3:1, WAnuniaadage Ae 3.50 WwuRwns wansiuegraildeddynisatfileeunguiv

N3543TAIUAN 9983U1 Av vaen LED U1y, viaea LED #v17, naen LED dund : 1Ny

1%

9n31dIU 3:1, naeayeaisasus (Control), naan LED dwad : @11y dnsidiu 2:1, iAuning

LQ?%EJ 3.30, 3.10, 2.50, 2.50, 3.40, 3.30, 3.10 WURALLAT ANUAIAU Lay %an LED dung, nasn LED

1% 1%
[ 1

LAY : AUINY 9R51dIU 1:1 kazviaem LED dUNEU : kA 9ns1@u 2:1, Teunisluiedeiles

AND

fign fio 2.30, 2.30 waz 2.30 LwuRluAS

1.3 A718171LU

v 14 o/ A ! A vo = io/ a o !
AUN&an 81 7 U WUINNAUREY Vllﬂi“ULLﬂQ‘ViﬁE]@ LED @uwns: Uiy ansidiu 1:1, Maaﬁﬁd

o w

gaisawud (Control) iAnueluaiiegedn A 1.30,1.30 wuiluns uanseiueg1aldedidgnie

o

= 2 =

affudlowSeuifleutunssuiiaaua sesasn Ao naea LED Aumasa LED &y, viaon LED 3
LA 318U $R51d 2:1, 3:1, Naea LED AU0iEu : Auns sn5ndu 2:1, 3:1 Whauenluied
1.20, 1.20, 1.20, 1.20, 1.20, 1.20 \@UALUAT AIUE1AU Lazaon LED dung 1‘131’813%1,@5'8‘13@8‘17{@1@
A0 1.10 LUUALUAT

1%

AuNdn 81y 14 Tu nudidnAuane Nlasuuaaviasn LED @11k : dung dnsndiu 2.1 i
a a a ' ' Y} aa & a8 a a
Auelundeadan Ao 2.70 wuilung liuannesiunieada sesaswn fie vaen LED d@undu : &
WA BAIIEIY 3:1, aen LED dv1), iaem LED dwmd, viaan LED @U1du, iaen LED @dwndg: YWy
BMINEIU 1:1, 2:1w8% 3:1 adm LED FhAd: UINU ns18U 2:1, aan LED &wad: U1k 9mnsnaiu
1:1, Wianweiluiade 2.60, 2.50, 2.50, 2.50, 2.50, 2.30, 2.30 WWUALIAT MUAWNU Lagnaonies
waaus (Control) Wiaugiluafessiian A 2.0 lURALLNAT
;7 ¥ [ 1 LY d' 1 d' Yo = = no’ a [ 1 v
fundn a1y 21 T wudidnAude Nlesuuamann LED duae: #undu dwsidiu 3:1, 1WA
g1luiadegean Ae 2.90 lwudwns lduand19iun1eais 5e9a3un Ao vasn LED duns:duiidy
9M51dIU 2:1, een LED @wma, aen LED @wna: U18U 9n51879U 1:1, aen LED 413U : A9
BM1dIU 2:1 LLawaaﬂw”aaLiaLezmﬁ (Control) Tiaaueniluwade 2.80, 2.80, 2.70, 2.70, 2.70, 2.70

WURAT MUEIGU ke viaea LED dv1d,uaen LED @1y Wanuenluaiedesiian Ae 2.60

LAY 2.60 LYUALUAST



A1319% 5 NsiaseAulnvesAuay 91y 7 Tu 143U uay 21 Ty

ANgeAY (BU.)

AMuN31elu (wy.)

AMug17ly (v,

N35U75
7 9 14 W 2190 | T79u | 1494 21 Ju 7 7 14 u 21 Ju

5543371 1 viaen LED v 1.3 3.2a 4.5¢ 1.0d 2.3ab 3.1b 1.2a 2.5ab 2.6a
3533571 2 wiaen LED Auns 13 2.2b 4.5c 0.6e 2.3a 2.3c 1.1a 2.3bc 2.7a
n551357 3 viaon LED Funiiu 1.4 3.4a 3.4d 0.2f 2.1ab 3.3ab 1.2a 2.3b 2.6a
n351357 4 viaon LED Auns - Bt 8as 1:1 1.5a 2.4b 2.5e 1.4ab 1.9b 2.3¢ 1.3a 2.5ab 2.7a
n3533571 5 naen LED Auns : 81y 8ns1 2:1 16 2.3b 3.4d 1.0d 2.1ab 2.4c 1.2a 2.5ab 2.8a
n551357 6 viaon LED Auns - Aidu 8as1 3:1 15 1.5¢ 6.5a 1.1cd 2.2ab 2.50c 1.2a 2.5ab 2.9a
n3533571 7 aen LED Fthidu: Auns 851 2:1 15 2.5b 55b | 1.2bcd | 2.3ab 2.3c 1.2a 2.7a 2.7a
n353571 8 niaen LED Fthidu : Auns 8051 3:1 15 2.5b 55b | 1.3abc 2.3a 3.5a 1.2a 2.6ab 2.8a
N335 9 viaon wWealsalud ( Control) 1.5 2.2b 5.5b 1.5a 2.3ab 2.5¢ 1.3a 2.0c 2.7a

F -test ns ** ** ns ns *x *x ns ns

C.V.(%) 11.50 8.50 14.40 8.40 16.40 6.50 6.70 5.50 6.50




AmgeAuTY

W ween LED dam

[l veen LED Aum

[l veon LED it

[l vean LED dum: iy s 11
[ veon LED dum: At g 221
[l veon LED dum : Adu S 31
W veon LED fbiku: fun $Am 21
I ven LED iy : Aum o 31
[l veon viasusausus  Control)

7
5

&
a
g
=
g
&
®

AINN NITNEPNAINENAURTY

arunsluvesiun

W vean LED Ewm

W voon LED Aum

W voon a0 A

W voon LED Aum : Fhi dan 11
1 e LED Funs : Ainiiu S 21
B voon LED funs : fthidu da 31
B veon Le0 Fhitu: Fuma g 21
B v LeD At - Aum S 31
W veon vioausauwus ( Control)

romminly GruAcm)

[l veon LED Fm

Il oen LEO Bums

[l veen LED E

[l voen LEO Aums  dthiiu dh 11
[l woen LEO Aum  dthiiu g 21
[l voen LEO Aum  dthiiu dan 31
[l vween LED i A S 21
[l veon LED hidu - Aume Sam 31
[l veon Honusavud { Control)

anuenly Geulams)
&

ANA15 NFINLEAIANNYNIIUALRNY



v & 1
6. NNUBNRDY

1.1 P15L3YAULA (9115199 6)
1.1 ANg9

P v o v & P A vo a 8% a o | o
AUNAI E]']ﬁ" 73U W‘U'J’]NﬂU@ﬂQQSWIﬂﬁULLaQﬁaQW LED @ns: dauUINu 9m91d@73u 2:1 11/1?‘]’3'71]

v o N

guaiugean A 0.35 lWURAWAS wandaiuedeiideddgnisatfilesounguiunssuisaiugy

[%

5898911 A wiaen LED dunwdultiu gnsidu 1:1, 3:1, naeayleaisaiuus (Control), viasn LED &

a

WRLARAS 8051 2:1, 3:1, viaen LED FU1du uazviasn LED dund lianugaade 0.34, 0.34, 0.34,
0.33, 0.33, 0.28 kag 0.21 WWURLUAT ANNEIGU Lazvasn LED dv17 adetdasiign Av 0.18

LYURALLUG S

a

v 14 (Y v & ' A v = a0 v !
dundn a1y 14 Ju nuilndendes Nlasuuamasn LED dups: Fu18u dnsidu 3:1,
vaen LED dv1n Wanuguadegean Ao 1.37 wudwasuanasiueg1iidudidgynisadifiile

a ] [ aa I = =] 901 a v ! )
L‘Uiﬁl‘ULVIEJUﬂUﬂiiEJ’Jﬁﬂ']UQNi@QﬁQm A8 aDA LED dlad:duinu ansidiu 1:1, iaana LED @uag,

(%

wazviaen LED U1y, waen LED Unkuduns 8ns) 2:1, 3:1 ininuguade 1.35, 1.35, 1.35,
1.34, 1.34, 1.34 lgufiluns n1ud10u wazviaeniaaisalyus (Control) Wdudaeiign An 1.32
LEURLUAT

dundn 91g 21 Ju nudnlendey Ald5uuas vaen LED duas: Undudnsidiu 1:1 T

'
a 1 ] 2 IS

ANNEARRY gagn AR 2.35 lwuRlung uanasiuedeiidedAyneatfalleisuiisuiunssuis

o

AIUANTBIAINN P vaen LED d@Www, viaon LED HUduuag 80518 3:1, vaen LED @uaviiiiy

(%

9n31 3:1, @Al 8ns1 2:1, viaeaylealsawwus (Control), viaan LED SUNRuuAe 8051 2:1,
wazvaen LED dunq, iadugaade 234 ,2.32, 2.31, 2.30, 2.30, 2.29, 2.27 WURAAT ANNARU
uwag LED dv11 limnuguadetesiian fie 2.25 lgusiung

1.2 aArundely

v 14 [ oA ! av v a a5 a LY !

dundn a1g 7 Ju wuddnAudy Nlnsukaiasn LED dunt : @URU dnsidiu 3:1, vaen
LED #uni3u : wae 8ns1dau 3:1 ianundnsluiafegean Ae 0.34 wuiuns lduanseiunieada
5998911 A AR LED @wad : dUNRY 9m518u 2:1, iaen LED @UNWy, vass LED dwad : dundy
M@ 1:1, 1een LED @wng, aom LED dU1NY : Wad 9M51879U 2:1, iaem LED &v17 way bt
Aanundludie 0.33, 0.31, 0.30, 0.29, 0.29, 0.28 LWURIAT AUEIFU LAzaonNooLTaLyud
(Control) Wianunirsluadetosiian As 0.21 WuRkuAS

v v o o A Iy s B v =

Aunan a1y 14 Tu wundnAudie Nlasulasvaenyeaisaigus (Control ianuninuaie
g9gn fie 1.53 wuiluns Liuaneeiunneata sesaen Ao uaaviaon LED dune: diiudnsidu 1:1

, aen LED 11\, 8uasunkdudnsd 3:1, vasa LED duwmd wavvaan LED dv13 Aliuninely



Wy Ao 1.42, 1.38, 1.35, 1.33,1.32 ,1.32 ,1.32 \9UALUAT MUAIAU barriasn LED @U1EU:LAg
ansd 3:1 imnuniluaietssiign Ae 1.30 LwuRiins

v 14 [ Y 1 v & 1 aY vo a Y a v !
AUNGaT 818 21 94 NUI1 NNUBNRBEY ‘mlmmmwaam LED @uad: UNNUansIdIu 1:1

N o a

inunituaieage Ao 2.32 lwuiwns wanssiuegeiifedidyneadfileSeuiguiu

o

N35UITAIVANTOIAIN AD waaviaen LED Aunadidudnsidiu 3:1 vasna LED dun, viaan LED &

1%

Y13, viaon LED @wa9 : dUusnst 2:1, iaem LED @17, naen LED dUnR8u:Lag as1d3u 3:1
way viaaayealsnius liauninluiede Ae 2.31,2.30, 2.30 ,2.30 2.28 ,2.26 ,2.25 L@ufliAs

MINATU waznaen LED @nRuund dnsid 2:1 Wanunislundetdesian Ao 2.24 wuhwms

1.3 AMUe17ly

1%
a

v v (% v & 1 a vo a a o v !
AUN&I 818 7 AU WUNHNNUDNRDY ‘Vliﬂi‘ULL?N 189M LED dwmd : @118 905183U 1:1 hay

'
=

2:1 wanuenluedegegn As 0.35 wuilung unnd1aiuegnildedfgynadadieiseuiieuiu

1%
o a [ |

NITUTTAIVAY 5898911 AB vaen LED dund : &8N 95140 3:1, way 2:1,maen LED &v1a,

1% 1%

yaan LED dUNEku: #ha9 9n51d7u 3:1 maen LED d1u1ku Wanuenilumde As 0.34, 0.34, 0.33,
0.33, 0.30, 0.28, 0.26 WWURWAT AMEIRU Uagnasayeaisniaud LED iauenilundedesian

A9 0.26 WHURLUAT

v 1'% (% v = 1 A Yo a8 a a [ 1 14 a
AUN&aT 818 14 Ju AnUenay AlASullas dUSY: dune Ons1dIU 3:1 Tanueniluinde

a

49gn Ao 1.37 Wwufwns ldunns1enumeada seadun Ao viaen LED dv13,uaen LED dunlu: &

1%
o a [ 1

LAY BMT1dIU 2:1, viaon LED dwas viaen LED dund : #U1Ru 8ns1diu 2:1 naonioalsvigud
1a0n LED @wAd : dUEU 9051871 1:1 vaen LED dwmd : Y1kEu 9ns1 2:1 ,11a8m LED @313uay
yaan LED duwas Wiadueluade fAs 1.35, 1.35, 1.34, 1.34, 1.34, 1.32 W@URLUAT AUEINU LAy

“aen LED U1Nu vasalED uwaedintudnsidiu 3:1 Wanuenlumiedesiian e 1.31 uag

1.31 LUALUANT

[%

funan 81y 21 Ju wud Andendes Nlesulas vaen LED dua : dundu dasidu 1:1 T

(%
a o

mmmﬂmaé‘éqmm Ao 2.34 lguiluns LLANAAUNI9EDR 5898911 Ae naen LED d@wns : &N
U §m91d7u 3:1, M89ALED A1nSY, MaeaALED A1nEu: Auad SnsEU 2:1, vaon LED Auad : 11
{8051 2:1 aeneslsviaud, viaen LED #9713 uavviaen LED duns Traueiluade fe 2.32,
230, 2.29, 2.29 2.27, 2.27, 2.25 \WURWAT MU Lazviaon LED Auiu:ung sasadau 3:1 19

a v ::4' a a
QQWNUWUIULQaUu@EJWZjﬂ AD 2.22 LYURNLUFT



M15199 6 MaasgAulavestendes a1y 7 Tu 14 Ju uaz 21 Tu

ANgeAY (B4

AUNA9TU (wu.)

AMNE12lU (w3.)

NSNS

79U 14 219U 79U 14 219U 7 U 14 9 219U
3533391 1 viaen LED &1 0.18¢c 1.37a 2.25a 0.28c¢ 1.32a 2.28a 0.33a 1.35cd 2.27ab
5543571 2 viaen LED Auns 0.21c 1.3da 2.27a 0.29bc 1.333 2.30a 0.28b 1.34cd 2.25ab
n35357 3 viaon LED At 0.28b 1.3da 2.34a 0.31abc 1.38a 2.30a | 0.30ab 1.31bc 2.30ab
N351359 4 wiaen LED dums : @1y dmsn 1:1 0.34a 1.35a 2.353 0.30abc 1.41a 2.32a 0.35a 1.32b 2.34a
n35357 5 vaon LED dums : auhidu $asn 2:1 0.35a 1.34a 2.30a 0.33abc 1.32a 2.30a 0.35a 1.34cd 2.27ab
N35U359 6 iaen LED dums : @iy §nsn 3:1 0.34a 1.37a 231a 0.34a 1.35a 2.31a 0.34a 1.31bcd 2.32ab
n35U354 7 viae LED dunidu: Auns sas1 2:1 0.33a 1353 2.29a 0.29bc 1.32a 2.24a 0.34a 1.35cd 2.29ab
n551357 8 viaon LED dunidu : duns 8m1 3:1 0.33a 1.35a 2.32a 0.3dab 1.30a 2.26a 0.33a 1.37d 2.22b
ﬂiiiﬁ%ﬁ 9 iaan WuaaLiaLﬁzJufﬁ ( Control) 0.34a 1.32a 2.30a 0.21d 1.53a 2.25a 0.26b 1.34a 2.29ab

F -test ** ** ** ns ns ** ** ns ns

C.V.(%) 9.80 8.50 14.40 8.40 16.40 6.50 6.70 5.50 6.50
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Ay (euing

Aoy (eufiems)

mmgavaslondey

o @ !
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