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Innovative energy-efficient LED lights.impact on in vitro

banana (Musa spp.) growth rate
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Photosynthesis rate
as a function of
absorbed wavelength.

N

Chlorophyll a
absorption

Photosynthesis

&\

Rate of photosynthesis

carbon P 5
dioxide —A

i
400 500 600 700
Wavelength A({nm)

Plants use carbon dioxide (take from
the air), water (from the soil), and X rays
light (absorb through the leaves to
make SugaI‘S) 100nm 280nm  315nm 400nm 700nm

Infrared
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- 6 60 S2egpCs (Id(geaC)

:Dpésacoézooo (18 Watt/ 2,850 lumens)

- G 60 BseqpCs (3BO§EEPC)

(18 Watt/ 2,850 lumens)

- |G §9§ F26e0C
6300C gD -Complete Randomized Design (CRD)
2060020538 Cs

Statistical Analysis

-Statistix-8 software
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» The MS medium (Murashige and Skoog, 1962) » 20% Clorox + Tween 20 (15 min)
» 5 mg/ L 6-BAP + 30 g/L sucrose+5.5 g /L agar+pH 5.8 > Distilled water

Dark condition

White
Florescence light ‘ | AN
e -
Pink Florescence

light g : mgpeegs(g)[ac:
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1. Dark condition
(24 hour)

4 feet LED
fluorescent tube
(pink)

16 hour/ 8 hour

4 feet LED
fluorescent tube
(white)

16 hour/ 8 hour
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Wavelength of light (nm)

B
v | - 4 Chlorophyll a at 645 nm
Chlorophyll a = 12.7 (A at 663)- 2.69 (A at 645)x p— \\\% 7/ Chlorophyll b . 663 .
; 2 v" Total Chlorophyll at 652 nm
Chlorophyll b = 22.9 (A at 645)- 4.69 (A at 663)x b 8 3 & |
1000 x W
A at652x 1000 vV
Total chlorophyll = X
34.5 1000 x W . J
Wnere Chlorophyll of]oceoo Spectrophotometer @C

A - Absorbance; V - Final volume of supernatant (25mi)
W - Fresh weight of the sample taken in gram (0.25 g)
The chlorophyll content of the leaf sample is expressed as mg/ g of fresh leaf. O’_) C o Oj) C g

C 0]
C o (3]003%0? formula Method modified from Rajalakshmi et al., 2015
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Number of suckers

Shwe Ni

Phe Kyan
Light

Khun War
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Shwe Ni
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Dark

Khun War

Shwe Ni

Phe Kyan
Pink
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coleNIeHC Y= Ric TR Y HY HeYe Zetoalepte cj:mcecﬂoeﬁlseuoseﬁ ascu&:og&ptﬁms
Spectrophotometer (§¢ 03E:00(g¢:

Absorbance values (mg/g)
Light condition  Chlorophylla Chlorophyllb Total Chlorophyll

(645 nm) (663 nm) (652 nm)
Control (Sunlight) 0.602 a ** 1.303 a ** 0.904 a **
Phe Gyan | Pink 0.348 b 0.724 b 0.519b
White 0.149 bc 0.314 bc 0.226 bc
Dark 0.006 ¢ 0.012 ¢ 0.005 ¢
Khun War | Pink 0.214 b 0.444 b 0.332 b
White 0.102 bc 0.207 bc 0.157 be
Dark 0.008 c 0.017 ¢ 0.013 ¢
Shwe Ni Pink 0.239 b 0.509 b 0.368 b
White 0.123 be 0.256 ¢ 0.189 be
Dark 0.009 ¢ 0.013 ¢ 0.009 ¢

\¢ C o o O o 2 o C QO c CO o o
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30.0

25.0

20.0 -

§15.o | = Total Chl
m Chl-a
= Chl-b
5.0
0.0 -

|
Shwe | Phee | Kun |"Shwe | Phee | Kun :Shwe Phee | Kun | Shwe | Phee | Kun
Ni | Gyan | Wa Ni | Gyan| Wa | Ni i
|
Sun ' Pink ! White ‘ Dark ‘
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» 40 W- 4 feet Florescence Light (White)

(

40 W x 16 Hr. = 0.64 Unit
1000
0.64 Unit x 135Kyat = 86.40 Kyat

. J
» 18 W- 4 feet Florescence Light (Pink)

4 A

18 Wx 16 Hr. = 0.29 Unit
1000
0.29 Unit x 135Kyat = 39.15Kyat

1\
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LED S:eqpCs &¢ 200608 G 60 S:eqpcs §C:und(gc:

o LED 8segqpCs G 60 S:eqpcs
32Q)|[:3200: : . :
(light-emitting diode) (4 foot fluorescent tube)
C coC
%mcz@iélcﬁ 2430 Lumen 2300 Lumen
Co C o o
00:32C:06 18 watt 40 watt
SRS C
C\;JO@@gOO’JWﬂ&D?Gg 39.15 Kyats/piece/16 hr 86.40 Kyats/piece/16 hr
905550 50,000 Hours 13,000 Hours
22

(when used 3 hrs/day)/piece (when used 3 hrs/day)/piece



232200 02C[g]I03

C 2.8 .0 c 8 Q
= @@ SQCODCTJCDC) LED GQCDC GGPCC)O& g@ 32C QM) OO(T)O(T)GQ{PSHGOS[E}S
: “; 3961&39@08 GOO’JC° S:(TJGQPQ"_ OC COOQPTY% SQOCﬂé@E 39800?0
.- n—""
D 3 e SQOC@’.)@CoS’B&)QQ{I’JoOBC Q?§go[9lo[—90(%goe®w£"
Q Q Q. N S Q T S 000s Q
= QO’I%&GOD’JS:(DGCH’JQ{][SOB({P%@ OD’JSU)(DQDSQ{PS%S’BGO 32Q0C:@) DD(YJGGTJ(Y)
Q 285 Q .2 . e (Q O T <,
WA ? ¢ &-{G?GQ?Q)D&LLCQO DD&II 33@’30330?@{]’30 go[glo@oogoog{saeo J2Q0C:
73 -

C C 9] C C c
ODCT)GGP(Y.)?(Y.L) &)(T)C\D(TJGC\?C\)DDgDS(ﬂG&II

e e e (o) T <, Q
(DC\?GD(%C\)O OCQeOYC: |_ R/ Qs Oc?oGGPC
g <, Qe S I e Q codBan e
32CQVC6RPCOYC (DC\? 0:CL0I0CH G’BQ{Pomo @ODODP_D'CTQ OQ:Q05 ’Jo@’Jo

eogoﬂqdloa@u

(Y (Y (Y (Y (Y C (o] C (o]
2000200 LED sgmczeepc@g 326)PO 326 IPCONICICMBQPQ3OCQPIM)

N Q &__ ¢ S S S (e, .S Q ¢ Q .9
CY?§(QI®610):D('DOODQD@§ Ggo@"_(I?CDC\?OGOo@o ?U)G({IOO?(DGO’)DC&RQIOJT?

v Soma 8 @0@(‘@0 ,Q¢ c[§c Q
quoﬁ@ooamoaogo c % [c€C:COR0 O)OD&II

20



O30:R|ODQIs

Dutta Gupta, Snehasish, and B. Jatothu. "Fundamentals and applications of light-emitting
diodes (LEDS) in in vitro plant growth and morphogenesis." Plant biotechnology reports 7
(2013): 211-220.

He, Chaoyin, Yanling Zeng, Yuzhong Fu, Jiahao Wu, and Qin Liang. "Light quality affects
the proliferation of in vitro cultured plantlets of Camellia oleifera Huajin." PeerJ 8 (2020):
e10016.

Xu, Yuanyuan, Mei Yang, Fei Cheng, Shinan Liu, and Yuyao Liang. "Effects of LED
photoperiods and light qualities on in vitro growth and chlorophyll fluorescence of
Cunninghamia lanceolata." BMC Plant Biology 20, no. 1 (2020): 1-12.

Anjali Singh (2023) Role of Lights in Plant Tissue Culture.

Rajalakshmi, K., and N. Banu. "Extraction and estimation of chlorophyll from medicinal
plants." International Journal of Science and Research 4, no. 11 (2015): 209-212.

21



C
chloﬁoooccg)

2n8(030se66: 01 BdQseeESeBigosl

5 (030266262910 (§p520p00) §odQ)ea:SsB25081 pRd(030sesE|8

20§ LoE:3:UnCeg B EIOEE0HPOVPIDGISI
0200831 BOER0HPI0PIDOVICO§I SRS
EOD0§ §pO20PI0200§5GP:EECOOEEINME WGP

YSleon0§qoaqps '




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23

