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Abstract

Napier grass is a plant that has a high potential for bioethanol production. Currently, there are many hybrids
of Napier grass ( Pennisetum Hybrids) which each hybrid may have different lignocellulose quality and differ in its
tolerance and response mechanisms to salinity stress. Therefore, this research aims to study the effect of salinity
on the physiological and anatomical responses and examines the expression of cellulose (CesA71, CesA2, CesA3,
CesA4, CesA5 and CesA7) and lignin (CAD and PAL) associated genes using reverse transcription PCR (RT-PCR)
technique in order to obtain a guideline for selecting Napier grass that can be grown in saline soil and suitable for
bioethanol production. The results showed that when considering the ability to maintain the amount of chlorophyll
pigments and root characteristics after receiving salinity, Alafal (AF), Napier Yak Lampang (NL) and Napier
Phetchaboon (NP) were able to tolerate salinity better than Napier Taiwan A25 (NT) and Napier Ma-Ji-Ro (MJ),
respectively. The level of expression of genes in the AF, salt tolerance hybrid, is likely to increase cellulose synthesis
(CesA2, CesA3 and CesA7) but produce less lignin (CAD) under high salinity conditions. Thus, AF may be the most
suitable hybrid for bioethanol production. However, the expression level of cellulose and lignin associated genes in

leaves of all five hybrids is not directly related with salinity tolerance.
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template 29917381 RT-PCR faegatingn GoTaq qPCR Master Mix (Promega, USA) andannsfidsnnglugile

D

ﬁ’]ﬂﬁﬁ?m PCR Taeil%1esad T100™ Thermol Cycler (Life Science Research, Bio-Rad) %Wiﬁﬂﬂmiuﬁﬂi%‘um@um 1
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a 1 & . PRI Py
#157199 1 dayavaslnaiues (primers ) 1astiunldlun1mases

PCR product

Genes Gene description Primer pairs (5'=3') References
size (bp)
CesA1 Cellulose synthase 1 F: AAGAAGAAGGCTGAAAGAAGTGAGA 110 Gimeno et al.,
R: CGTAGTTGTCAATTTCCCGAAGA 2014
CesA2 Cellulose synthase 2 F: GCAGTTCCCTCAGAGGTTTGAT 170

R: AGTGCCTGCCGTCTAAAGACA

CesA3 Cellulose synthase 3 F TCTTCAGAAGGCAGGCATTA 140
R CAGCAACAGCAAATCACCACT

CesA4 Cellulose synthase 4 F: CTTTGTACGGCTATGATCCTGTATTG 192
R: TGGGAGCCGAAGATTCTGTT

CesA5  Cellulose synthase 5 F 5-AGAAGGGTGGTTTCTTGTCATCA-3' 120
R 5-CTGTCCACATGCTTCTGTGACTTT-3

CesA7 Cellulose synthase 7 F: AATCGAAAAAGCCACCATCA 230
R: CCTGGAGCACCTTCATCAAT

CAD Cinnamy! alcohol F: TCACATCAAGCATCCACCATCT 161 Shen et al.,
dehydrogenase R: GTTCTCGTGTCCGAGGTGTGT 2013
PAL Phenylalanine ammonia- ~ F: CATATAGTGTGCGTGCGTGTGT 126
lyase R: CTGGCCCGCCAATCG
EP Expressed protein F: TGAGCAAAATGGTGGAAAGC 117 Maksup et al.,
R: CAGTTGCAACCCCTGTATGA 2013
GAPDH Glyceraldehyde-3- F: GTCTGCATCAGAGGGAAAGC 87
phosphate R: AGAGCAATTCCAGCCTTGG
dehydrogenase

5. N9UATIZINNALE

n139LATERNaN19anflne 1% One-way ANOVA uazitBauiiauaAadavesdayanAne Tnads Duncan's

al

g

multiple range test (DMRT) faeltsunsud1i3agin9adia SPSS NszAumuimiosiu 95 wadidus (p < 0.05)
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o
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o [ % = ¥

989LNA8 50 NAAINAY WAy Chl a/ Chl b anadatallad1AuRANdinduaenae 200 Raaluand (AW 1)

<

487



NOBNIAN — FMNAN W.A. 2563

19 25 (217U 2)
BURAPHA SCIENCE JOURNAL Volume 25 (No.2) May — August 2020

e
el

a

nl
=
Go
P
Go
=
[
&
w
]
Pl
=
(o
[
&
<
I
&
[ad

UNANLIAE

AF, NL

'

q

o

mmﬁmmnmwmwuﬁ

o = g
Nﬂﬂiﬂ’mziu LAEALLAS

o
o

TusuanalunIng 2 @9 MJ A

=l
A7

Y 2luua

ADAARBINUANEU

o

Az NP aginagaLas

2 =S

2
SRR

3000

(a)

2500
2000
1500
1000

(M43 Frl) uayuod jydolojyd |eroy

500

—_—
()
~—

1250
1000
750
500
250
0

(M43 i) yuanuod q jIAydosojyd

0150 mM NaCl B 200 mM Nacl

@50 mM Nacl 100 mM Nacl

0 mM Nacl

MnA 1 Funnraalsilagssan (a

AapanlsNaAL

ala

15%a

LAZARTAIULIRIARE

o=l

) Aaalsiaale (b) AaalsWaad (c)

LALAIN

'
=

a8 NaCl ne

Yo
AILLN

AF, NL, NP, NT waz MJ uasannl

]

e

FANNANANLNUEG

{Wusg
0, 50, 100, 150 wag 200 HA

2
i

(d) Telurean

U m@ﬂmmmmﬂqwﬁm\mummmmw

=

o

o

v o

o

a

Y v

aluad Wunan 3

PINTU

1I9%

=
NELNTE

2091 useadng lululaanlany

aa

LANFNNNADA (p < 0.05)

ADH

NHAIMHNLEANAINNN

dlrlld

ns MN8N

488



M3ATINEANERTYING TN 25 (AUUT 2) WOHNIAN - BIIAN W.A. 2563

BURAPHA SCIENCE JOURNAL Volume 25 (No.2) May — August 2020 UNAINAAL

Napier grass 0 mM Nacl
hybrids (Control)

50 mM NadCl 100 mM NacCl 150 mM Nacl 200 mM Nacl

AF
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NT

M)
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Whwnan 3 44 (@naund = 1 \wusums)
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=2 1 Adl VYo A v A a a L o °
uan1sAnEInuIlalEFuinanniuidudu 100 Hadluand lunan 30 44 ANENIINLAZATUIUIN

° o
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(N 3) IaANEINIARATIsTNLHaLE s INTasu)WTlaFanNania 5 @18Wug wasan1aFuinas NaCl fsyau

'S
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