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ABSTRACT

Bioethanol has become one of the most
important alternative energy sources. However, the
main shortcoming has been that most plant materials
being used for bioethanol production are food crops
such as sugarcane, corn and cassava. Using these
crops might raise the production cost of bioethanol and
also create the problem of food scarcity. Napier grass
(Pennisetum purpureum) is a non-food crop that has
high potential to be used as plant material for
bioethanol production due to presence of high cellulose
content, and low level of lignin which limits bioethanol
production efficiency. This research aims to study the
expression of genes involve in cellulose and lignin
biosynthesis, including cellulose synthase (CesA5 and
CesA7) and phenylalanine ammonia-lyase (PAL), in 19
Napier grass hybrids. The results showed that Napier
Yak Lampang (NL), Napier Taiwan A25 (NT), Bana
(BN), Napier Pakchong1 LP (NLP), Alafal (AF), Napier
Yak (NY), Napier Phetchaboon (NP) and Napier
Jak-Ka-Pat-Surat (NS) had high expression level of
CesA7 and CesA7/PAL ratio and also contained high
amount of cellulose and hemicellulose (64—74%).
These Napier grass hybrids were then selected for
further physiological investigations to evaluate their

potentials as plant materials for bioethanol production.
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Figure 1 Four types of leaf margin from 19 Napier grass hybrids; serrate with short teeth (a), serrate with

long teeth (b), doubly serrate with short teeth (c) and doubly serrate with long teeth (d). The drawing line

above each photograph represents the pattern of each type of leaf margin.
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Figure 2 Safranin o staining of a Napier leaf blade (a) and vein (b) cross section; epidermis (e), parenchyma

cell (pc), vascular bundle (vc), xylem (x), phloem (p) and fiber (f). These structures were found in all 19 Napier

grass hybrids.
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Figure 3 Semi-quantitative RT-PCR analysis showed expression levels of CesA5, CesA7, PAL and EP genes

from 19 Napier grass hybrids; Alafal (AF),

Bana (BN), Napier Yak Lampang (NL), Napier Pakchong1

Nakhonratchasima (NK), Napier Phetchabun (NP), Napier Muang (NV), Napier Jak-Ka-Pat-Surat (NS), Napier
Taiwan A25 (NT), Napier Pakchong1 LP (NLP), Napier Yak (NY), Common Napier (N), Napier Surat1 (SU),
Napier Ratchaburi (NJ), Napier Pakchong1 Sakaeo (PS), Kinggrass (KI), Dwarf Napier Sakaeo (ND), Napier
Ma-Ji-Ro (MJ), Napier Muaklek (NM) and Napier Yak Suratthani (YSU).
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Figure 4 Relative expressions of CesA5 (a),
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CesA7 (b) and PAL (c) genes and expression ratio of

CesA5/PAL, CesAT7/IPAL (d) from 19 Napier grass hybrids; Alafal (AF), Bana (BN), Napier Yak Lampang (NL),

Napier Pakchong1 Nakhonratchasima (NK), Napier Phetchabun (NP), Napier Muang (NV), Napier Jak-Ka-Pat-

Surat (NS), Napier Taiwan A25 (NT), Napier Pakchong1 LP (NLP), Napier Yak (NY), Common Napier (N), Napier

Surat1 (SU), Napier Ratchaburi (NJ), Napier Pakchong1 Sakaeo (PS), Kinggrass (KI), Dwarf Napier Sakaeo
(ND), Napier Ma-Ji-Ro (MJ), Napier Muaklek (NM) and Napier Yak Suratthani (YSU). Error bars represent

standard errors, n =3, and the different letters indicate highly significant difference (P < 0.01).
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Figure 5 Percentage of cellulose and hemicellulose contents (a) and the ratios of cellulose to lignin contents

(b) in 19 Napier grass hybrids; Alafal (AF), Bana (BN), Napier Yak Lampang (NL), Napier Pakchong1

Nakhonratchasima (NK), Napier Phetchabun (NP), Napier Muang (NV), Napier Jak-Ka-Pat-Surat (NS), Napier
Taiwan A25 (NT), Napier Pakchong1 LP (NLP), Napier Yak (NY), Common Napier (N), Napier Surat1 (SU),
Napier Ratchaburi (NJ), Napier Pakchong1 Sakaeo (PS), Kinggrass (KI), Dwarf Napier Sakaeo (ND), Napier
Ma-Ji-Ro (MJ), Napier Muaklek (NM) and Napier Yak Suratthani (YSU).
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