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Effect of cutting systems on biomass yield and biofuel quality

of three napier grass cultivars for bioenergy
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Abstract

The objectives of the experiment were to investigate the effect of cutting systems on biomass yield and
biofuel quality of three napier grass cultivars as a bioenergy source. The experiment was carried out between
2010-2013 at Suwanvajokkasikit Research Station, Pakchong, Nakhon Ratchasima province, Thailand. Five
cutting systems including T1-cutting three times per year in November, February and May; T2-cutting three
times per year in August, November and May; T3-cutting four times per year in August, November, February
and May; T4-cutting twice per year in November and May; T5-cutting once a year in May were examined on
three napier grass cultivars, Bana, Common and Muaklek [dwarf type]. The results showed that both Bana and
Common were superior dry matter yield production than Muaklek. The highest biomass yield over 3 years was
obtained from the treatment that was cut twice a year (T4) in total of 16.5 t DM/rai (5.5 t/rai/lyear). Cutting once
a year also produced significantly greater dry matter yield than cutting three to four times a year. The
differences in yield were caused by the stem components. For chemical composition, the results indicated that
Muaklek (dwarf type) had higher N, P, K, S and ash content, but lower in C content in both leaves and stems
than Bana and Common. There was no effect of cutting systems on the N, S and Na content. In conclusion,
the Bana and Common were suitable for direct combustion and gasification due to having a lower amount of
ash and other minerals (N, P, K, Ca, Mg). For energy purpose, napier grass should be harvested one to two

times a year. This will be beneficial for both biological production and biofuel quality of the harvested materials.
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ﬁrmﬂ’a;&aﬁaﬂdnﬁnﬁu 90138717 b
v = 6 =3 1 ' o
wohuosuanwanans  Limanzaudanainluwn
a o AA <

TnilasasensaldlunszuinmInizsdi ety W
' A A . Aa ' o

mu‘l,uuﬂimmmm@muwamz‘numaﬂ'm,mvl*vm Tu
U3 mgs M3 3) lasawizetsbsluaiuves

A o ¢ K ' o W
Tulasian sandan uaztaines delusrulunazdrdn
yasnguwmdosuanwnan J5nmlulasian 1.85 uaz
o A ' { o A
1.69% auday Segandnanasgiuiivua il
1% (Lewandowski and Kicherer, 1997) uasiySun
aans’fﬂ,wgaﬂ’hmj’nmﬂm‘mﬂma:ﬁiswm ms
FINIINUITAINIIUIATIAULRZRENTIAN LG MUATH
anlod uazdanusasgruusisnmedaly lusiuves
% | 6 1 2 A Aa
TR FTR TR MR TR eVl wdanluaziysum
Tulastauiiudianasgin watlasannuySunoe
lulasauannaindidunas  wWudssdUSinmanss
Qs té 1 o U 1 1 1

Tuszaunitg wnzdmidulanagiEnii 073 -
0.87%

dwsugaiafufazdvSinaliiiudinnasgiui 0.3%

WAz USHMHANAARI U ATNINNINEIW I

1 v = 6 =3 & v a ;a a 6 1
udnauwdesnanrannIiiiuassaiWasgend
LTI TR IR pert lummﬁmeﬁuq WU
wohugsuanmanitiunmvesness  Inunadou

a a A 1 v = 6 1
waaLdEy  uazuuniBouganiwa o
sysuanslusinlunazddn waN SNl Aea

o a [ A | A ' ° v
Indidssin Samquaditiinansznudamui luldidu
g a ¢ A |a |
\TOLWEITIEU  (Mckendry, 2002) T9U3anmuisne
wanfiasiilSanmdiga (Obemberger et al., 2006)
ogglafiony  woghfineseuns 3 wfle  HUSum
Inunadoadinitdanaigiui 0.3% (Lewandowski
and Kicherer, 1997) lasnawiasuanimaniidn

a

IWLLﬂaL%ngaq@ Taofa13z1ing 1.65 - 1.91% uas

wahfmiean 2 wila Hd1agining 042 - 1.09%
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2. INUTITASINYES

A13790 3 Sﬂ’ﬁwamaaﬁuf uazANNNUaINMIAadalSunmadnlsznaunaall

1 C H N 0] S P K Ca Mg Na
U (% T0nUW)
n. Wug
NINLAAN 38.50 C1 6.90b 1.85a 52.75 a 0.14 0.32a 165a 068a 095a 0.01
FITUAN 39.78b 7.05a 190a 5126 b 0.13 023b 1.09b 055b 091a 0.01
U 40.78a 714a 161D 50.46 c 0.12 020b 0.67c 056b 0.76b 0.01
F-test . « . " ns . . « . ns
2. ITUUNIAARTN
T 39.60b 7.01ab 1.71 51.68 ab 0.13 027a 117b 054b 081b 0.01
T2 39.17b 6.97b 1.76 5211 a 0.12 0.26ab 1.10b 057b 1.11a 0.01
T3 39.63b 7.01ab 1.79 51.58 ab 0.12 025b 084c 055b 1.05a 0.01
T4 39.70 b 7.06 ab 1.85 51.40 ab 0.15 0.23c 087c 064a 091b 0.01
T5 40.34a 712a 1.85 50.69 b 0.13 024b 171a 0.69a 048c 0.01
F-test . « ns " ns . . o . ns
V“Tuﬁ: X ﬂ']j@?]’@ ns ns ns ns ns ns ns ns ns ns
aA%
n. Wug
NINLAAN 3843 b 7.04 1.69a 5272 a 0.16 a 0.35a 191a 026a 0.60a 0.01
FIT4AN 41.09 a 6.94 0.87b 50.88b 0.13 b 021b 0.79b 0.16b 0.50b 0.01
TN 41.37 a 7.34 0.73 b 50.44 b 011c 0.18b 042c 022b 043c 0.01
F-test . ns . . " . . " . ns
2. JTUUNIIAQRTN
T1 38.57 c 7.16 1.28a 53.01a 0.15a 035a 158a 0.26a 0.62a 0.01
T2 40.28 b 7.24 1.11b 51.33 b 011c 027b 110b 022b 0.56b 0.01
T3 39.20 c 7.00 128a 5233 a 012 c 029b 1.14b 024b 0.66a 0.01
0.14
T4
4152 a 7.04 1.06b 5027c ab 020c 064c 0.18c 042c 0.01
T5 41.92 a 7.10 0.75 ¢ 49.76 c 0.15 a 012d 0.73c 015c 0.29c 0.01
F-test . ns . " " . . " . ns
ﬁuﬁ: X N394 * ns ns * ns ns ns ns ns ns

NNLLNG: AR ENANNAIDONBIAINWIULARZA A NUT AN NLANAIINUATEALAN N TN WHNAY 95
wosibudlasldit Duncan’s Multiple Range Test, ns lidiannuuandrsnuadelinaimaynieada, * I
ANULANAINUaEINBIE AT NIRRANTZAUANUITaNWYINNY 95 1Wadidud, * Januuandians

= aad o A 4 | ¢ < &
UNNUBYRIATUNWRNANIZAUAMNLTINWLNINY 99 a3 ue
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A157191N 4 Ew%wmJaaﬁufuazmmﬁmaomséfﬂ@iaﬂ%mmﬁma:wé’omu

1 Lo WA
. (%IAQUAY) (Luﬂ:ga/ﬁiaﬂ%ﬁu)
n. Wug
AINLAEN 14.30 a' 16.75
FIINUAN 12.05 bc 17.38
U0 10.36 17.64
F-test o ns

2. FTUUNIINART

T 11.97 17.32
T2 12.43 17.11
T3 11.77 17.32
T4 11.71 17.38
T5 13.32 17.14
F-test ns ns
WUE x M3G0 ns ns
R
n. Wug
UINLAEN 11.03 a 17.25
FITUA 734 b 17.98
1130 524 ¢ 18.52
F-test * ns

2. FTUUNIIAARTI

T1 10.01 a 17.35¢c
T2 824 b 18.00 b
T3 9.10 a 1750 ¢
T4 6.54 c 18.27 ab
5 547 c 18.48 a
F-test o >
WUE x M3a0 ns ns
naEng: Aadsfimudgsnesasiulundsznosuifanuuandranuilszauanudaturiniu 95

wosiGudlagldis Duncan’s Multiple Range Test, ns laifianuuandrsnuadelinaigagnieada, * I
AMUUANEIN WD EIT RS NIIRTANIZAVANUTaNWYINAD 95 1Wadidud, ** Fauuandini

agITnyE A YN NEDANITAUANNENULINAD 99 1asidua






