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Abstract

The intensity of light is one of the most important factors for photosynthesis and the
developmental processes of plants propagated in the tissue culture systems. The white light from light-
emitting diodes ( LEDs) and fluorescent lamps was used to compare the effect of different
photosynthetic photon flux densities (PPFDs) on the growth of sugarcane cv. Khon Kaen 3 shoots
culturing in a temporary immersion bioreactor (TIB). Light treatment composed of six different PPFDs
of LED light including 68, 88, 108, 128, 148 and 168 umol/m?/s, and 68 umol/m?’s of fluorescent light.
The growth parameters, including fresh shoot weight (FW), dry shoot weight (DW), shoot numbers
(SN), shoot length (SL), first shoot length (1SL), and shoot cluster diameter (SCD) were recorded.
The results showed that the different LED light intensities promoted the sugarcane shoots by increasing
FW, DW, SL, and SCD comparable to those subjected to the fluorescent light. The LED light intensity
of 128 pmol/mzls enhanced shoots’ growth by increasing in FW, DW, SN, and SCD. Besides, SL and
1SL of sugarcane shoots were induced by LED light intensity of 68 pmol/m?/s. On the other hand, the
FW, SL, and SN decreased with increasing intensity of LED light to 168 pmol/m?’s.

Keywords: temporary immersion bioreactor system; light-emitting diode; sugarcane; tissue culture;

light intensity
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Figure 1 PTS bioreactor system consisted of two

compartments; an upper bottle (A)
containing the sugarcane explants; and
a lower bottle (B) filling with 250 ml of
the culture medium. Both compart-
ments were connected through a small
tube (C) allowing the culture medium
fed on the explants using the
overpressure generated by an air pump

passing through a silicone tube (D).
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Figure 2 LED light system used for treating sugarcane explants cultured in TIB system. It comprised
the arrangement of white LED light when the system is switched off (upper A) and on (lower
A). A set of light treatment with intensity of 68 pmol/m?/s fluorescent light (FLU-68) and 68,
88, 108, 128, 148, and 168 pmol/m%s LED light (LED-68, LED-88, LED-108, LED-128,
LED-148 and LED-168) was attached above the TIB vessels (B). The light intensity was
measured at the distance of 20 cm from the light source to the bottom of an upper PTS bottle

as shown by an arrow and dotted line.
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Figure 3 Effects of white light concentration from fluorescent and LED lights on fresh weight (A), dry

weight (B), number of shoots (C), shoot length (D), first shoot length (E) and shoot cluster

diameter (F) of sugarcane cv. Khon Kaen 3 explants cultured in TIB system. Mean values

with standard deviation (S.D.) followed by the same letter on each bar are not significantly

different at p<0.05, according to DMRT
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mnma@ﬂ@amimmmf (68 umol/m?/s) weiile
AT LEIL AN (88-168 pmol/m?/s) vinlw
ANINIOARARY TIFAAARBINLINUITE D
Cioc et al. (2019) ANLIUEINNABALORTGT
FEAUANLTN 40 pmol/m?/s "ﬁ’]&lLﬁINﬂ’J’mtﬁd
2890180897 FIUANMUTULRS 120 umol/m¥s
lianugarasduisaiiinanss WaNINNIMT
TFugsannnasauansanaNs=RINsRLAILA: F1in
LT &lﬂi:@j%lﬁ'ﬁ“ﬁ Populus euramericana L@
saalminazvilweansnidu (Kwon et al., 2015)
MINARIRT IR WILEI N WaaaLaasaY 1w
inwinsauazinvinuassoaAndwldania
WEIIINNADANBDLIRLTUA waztRusNwinY ey
ma@@nmmwLﬁuLLaaﬁgai‘fumﬂ 68-128 umol/
mYs 158991 NUEIINNHNROALDNEALINARS
NTLUIUMIFILATIZRAIBUET N1t Reuul e
NIIFTIINGT WATFMIIUINYT (Batista et al.,
2018) RaAANINUINWIFUVDY Nhut Las AL
(2003) FIWUAURIUEABATIANNLTY 60 pmol/
m?s UAZLEILORBANANTERINIRUAILA TS
tolndruanowus Nam Dinh i winaavas
Uammzﬂﬂmﬂﬁq@ LazH RN U 0 IR
Hyptis suaveolens WRududawnziaasniele
UWRILDREANANTY 13-69 pmolim?/s (Andrade
etal., 2017) mm:ﬁﬁ%j Momordica grosvenori i
insngaivdwdalwuaslwannnasaueadan
21017 U91N 50-100 umol/m?/s (Zhang et al.,
2009) g4 l3Aay mnasasinuindaninu
TuuEILRNABInaY 168 umolim?s ¥inlwanu
H11DaALATIN N EAYEISB ARSI 1195819
Wasnnannsialasuussfinninly vials

izUUﬂﬁiﬁdLﬂiﬁzﬁﬁ’JﬂLLENE]ﬂ‘ﬁWﬂ’]?J FINRGAD
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miafamsieminsyiulazasdesannd
(Darko et al., 2014) LTHLABINVINBITB VDY
Zhou WazAm (2008) WU HaLRNAMULT LS
IINNABAUBADA 60-120 pmolim?s TINTEE W
maesyveailefeds udidennuiduusaiia
Furilu 180 pmolim?/s Fuadudansiasy 09

& A
Lhatea

5. &7l
ANUTULEIVINGITUIINAREALEREH
ﬁwa@iamim?zy‘*uamf‘tmﬁlaﬁamﬁufmammu 3
Awrziassluszoululesuaniaaduuuay
F103717 oS eusURULEITII9INRR0A
Waoalsmioud @”omfuﬂﬁmmnlw”uﬁ:é’aﬂﬁm
SFnamnziasaitadolvTussEnsannuas
snsntrindsunmsaslldswinen a7
IFundsiiiauaaiisnannnasauasdanininm
UL 128 pmolim?/s Gavinliaasdisiwingan
mﬂﬁ'q@ wananiigissnalidasiinmings
NMINUA 109000 LzTWIAaINBIANDY JI%
LEINAROARDRDAN LAWY 68 pmolim?s
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