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Abstract

The objective of this experiment was to study the influences of cutting ages and fertilizer forms
on biomass yield and chemical compositions on Tifton napier grass for renewable energy. By
experiment, Split-plot in RCBD with four replications consists of 2 factors. Major factor was cutting
ages, at 120 days (A1), 150 days (A2) and 180 days (A3). Minor factor included 4 fertilizer forms, i.e.
urea fertilizer rate 36.8 kg. N/rai/year (T1), urea fertilizer mixed with cow manure andleucaena leaf
(urea fertilizer rate 18.4 kg.N/railyear and a mix of cow manure and leucaena leaf (30:70, %w/w) rate
18.4 kg.N/railyear) (T2), cow manure mixed with leucaena leaf (30:70, %w/w) rate 36.8 kg.N/rai/lyear
(T3) and non-nitrogen fertilizer (T4). The results of fresh and dry weight yield under four fertilizer forms
showed that grasses under three nitrogen fertilizer treatments urea fertilizer, T1, T2 and T3, produced
higher fresh and dry weight than those of T4 (P<0.05). In part of hydrogen content, cutting grass at
180 days combination with the nitrogen fertilizer treatments including T1, T2 and T3 had higher
(P<0.05) hydrogen content than the rest treatments. For nitrogen and sulfur content, cutting grass at
180 days (A3) combination with cow manure mixed leucaena leaf (T3) achieved the highest nitrogen
and sulfur percentages (P<0.01). Moreover, chloride content of grass with cutting grass at 180 days
(A3) combination with non- nitrogen fertilizer (T4) gave the highest chloride percentage (P<0.01).
Furthermore, napier grass under cutting age 180 days (A3) combination with cow manure mixed
leucaena leaf (T3) gave the highest value of heating value (P<0.01) which is suitable for using as
biomass fuel. (T3) gave the highest (P<0.01) value of heating value which is suitable for using as

biomass fuel.

Keywords: cutting ages; fertilizer forms; biomass yield; napier grass; heating value
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uazdainas wudiinghaeldengnisda 180
Tu (A3) uazlWiluaanwawlunsziiu (13) denga
ﬁq@ (P<0.01) 1.09 kaz 0.35 tUasidud a1u
§1ou usrdSuimasddsznaunse’lsd wudnd
wiineldargniaa 180 1u (A3) uazlaliie

(Lildtolulasian) (T4) niazauanalidgs
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71§@ (P<0.01) il 1.05 Wafidud aianen
A v v
2 FINNANIINANDILFAI LALA LW LT B9
o & o o A & ° oA
wi i doinlsagndainduazyinlwingg
6 =1 ' 6
FLANIALTZNAUMILAN 1% AU balasian
o & ¢ a £ o
Tulasian datnasuazanald ANURALY 210
NANIINARBIAINANINANUFEAARINLINUIREY
. . lé g v dl
Noi-uthai Laza ke (2014) TIwuIwgwdesn
918MTAN 120 Tn Ja1USunaansuanIzing
38.57 119 40.28 1asiFud darUsunmlalasian
21319 69709 7241005 5ua USuow
Tulastansendng 1.11 89 1.76 vlasidud was

USuaTaWasening 0.11 89 0.12 Wasisuad

§110718N170A 150 WAz 180 Tu Hen
USurwaisuanssning 39.70 B9 4152
Wasiued danUsunslalasianizning 7.04 09
7.06 1aiFud USurmbulasianszring 1.06
019 1.85 1Uasigud wazUSuiaatnesszning
0.14 ©9 0.15 1UasiTud buaruvaIa1USum
anal3d InmInasasnuifidnagzning 0.41
=2 ¢ & &€& a. . o , &
fi3 1.05 wedidud Gefidndaudregandy (nui
va408al3q 0.2 Wafifud) Narslagludwnad
a 1 “a o U %
dnadaguv@avosnivilUl i dunwasen
(Lewandoski and Kicherer, 1997; Obernberger
et al., 2006; Prochnow et al., 2009)

@391 2 UfFuwusszninengnisdauazzluuniodessdlsznaumaeiivesng e siven (%

ﬁmﬁnuﬁa)
ognIaa x Jduunile | aruan (©) | lalasiau (H) | lulasiau (N) | danes (S) | aaalsd (CI)
(A1) x (T1) 42.61 5.98 cde 0.77 fg 0.06 g 041 f
(A1) x (T2) 42.30 5.88 de 0.68 ij 010 f 042 f
(A1) x (T3) 4112 5.96 de 0.96 ¢ 0.14 cd 0.52 e
(A1) x (T4) 40.92 6.00 bede 0.85d 0.13 cde 0.54 ¢
(A2) x (T1) 44.41 5.97 cde 0.80 ef 0.15 ¢ 0.63 d
(A2) x (T2) 43.38 6.01 bcd 0.81 e 0.14 cd 0.75 ¢
(A2) x (T3) 43.50 5.94 de 067 ] 0.13 de 0.71 ¢
(A2) x (T4) 42.97 5.87 e 0.71 hi 0.12 def 0.95b
(A3) x (T1) 45.72 6.14 ab 0.73 gh 0.11 ef 0.63 d
(A3) x (T2) 45.32 6.11 abc 1.01b 0.19b 0.60 d
(A3) x (T3) 45.21 6.17 a 1.09 a 035a 054 e
(A3) x (T4) 43.54 5.93 de 0.87 d 020 b 1.05 a
Ftost s . - - -
C.V. (%) 1.36 1.50 2.81 11.26 4.40

WANELAA 1 (A1 = 815N13AA 120 %, A2 = 81gANTAQ 150 T4, A3 = 218N1TAA 180 Tu) Uaz (T1 =
fugiie, T2 = JogSonanisaonwaulunszii, T3 = Joaanuaulunziu, T4 = ldldis

Tulasian); AadeNaualsenss aj luudazneaniianuuandreni; *Januuanais
nuagslinefagnead@nszauanuiodn 95 tasidud; *Tanuuandranuadned

wgdmagnaianszauaubain 99 iwosidud; ns lilenuuandrsnuasnaiinodan

n9analasleid Fisher's LSD test
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3.4 AINAIWBAINNTD
NNSNARDIPUFIUVBINRIITUAIY
Foupasnguwdusinan wulfauwuinu
. o o + A
J2RIN9UD waamqmmmngﬂ meamp 5N
wudwgudasnanynnsda 180 34 (A3) uaz
IWiluaanwaulunsziin (T3) Sdwasauriin
A '
4,238.50 (Kcallkg) 38 17.75 (MJ/kg) Taildnge

= s A

A A A X ~

nga dalenmisuilanguinduaziniiszau
afiaglas toaglas uazdnfiu lasianz
a_ a A IS 6 o v AA A v
aniin saduasadsznaumaynidsiwineIvas
AUFNUA LN LA (lassaTamaaidvas
#1313znay aromatic daulngwuiniluiana
vasinfiuiduasdlszneundrdnagdan
(Elizabeth et al., 2011) @3a1397N 3

@19197 3 UJdunusazniveigmidauazzlunuiodadiwasnuanuiousesnguw e indu

(Alaunnaidaflaniuuaziunzyadeilaniu)

2gn13da x Juuuile Alaunaaddaflansy (Kcalkg) wnzgadailaniu (MJkg)
(A1) x (T1) 4,054.10 e 16.97 e
(A1) x (T2) 3,981.00 g 16.67 g
(A1) x (T3) 3,922.00 h 16.42 h
(A1) x (T4) 3,918.90 h 16.41 h
(A2) x (T1) 4,172.10 bc 17.47 ¢
(A2) x (T2) 4,018.80 f 16.83 f
(A2) x (T3) 4,039.50 ef 16.91 ef
(A2) x (T4) 4,038.60 ef 16.91 ef
(A3) x (T1) 4,166.50 ¢ 17.45 ¢
(A3) x (T2) 4,205.20 b 17.61 b
(A3) x (T3) 4,238.50 a 17.75 a
(A3) x (T4) 4,127.30 d 17.28 d
F-test > >
CV. (%) 0.55 0.56

WANELAA 1 (A1 = 815N1TAA 120 %, A2 = 81gANTAQ 150 T, A3 = 218N1TAA 180 Tu) Uag (T1 =

flogi3e, T2 = ﬂﬂgﬁﬂwauﬂﬂﬂaﬂwaﬂumzﬁu, T3 = ﬂﬂﬂanwaulumzﬁu, T4 = Vl,aﬂﬁﬂf;l

Tulasian); dafeiaudiuoneT a-h IuudacAoautIANNLANAINRNTEALAINY

WaNw 99 Llasidud lasltid Fisher's LSD test

NNINaaaILIad LAt AnD U lituvad
o A a & a o
1M IAANRNI UL TN TR AUNAIITUAIY
% a X A a ) o
SowAugadu Sdanuaunusnuiaglaguss

anfiunfiSunmazaungolungeny 180 Tu

78

MINAFINLINAANNFEAARBINUINUBIE Noi-
uthai LaZ A (2014) wuiwmﬁumﬂm‘ﬁmq
N300 120 1% FANAIHANNTBRDE TN
17.11 fl3 18.00 (MJ/kg) uazfianyn1sdia 150



il7i 7 @ ULl 1 » 4NT1AN - LB 2561

Thai Journal of Science and Technology

Laz180 A% dAIWAIIIBAINTaUDY TN
17.38 f11 18.27 (MJ/kg) wonaniunaiwmdes
AnausifenunnnzaufiazinlUlsiduies
WRIIH Lﬁaamﬂﬁmwé’amummﬁ”augaLmz
NN (LNHNVBIAIANNTEY >14.0 MI/kg) i
ﬂaiﬁagjsl,w'fi'amaﬁﬁwasiaauu”ﬁmaamimvlﬂl%
L UWRIINY (Lewandoski and Kicherer, 1997;
Obernberger et al., 2006; Prochnow et al., 2009)

4. a1l
Tugrnvasnandaiininusnyii
ﬂ'%'ﬂmu@?ﬁvlﬁ%'uﬂsvluimwu laun nslody
ppdw MildlogSonaionannalunsziiv
wazmiliifloaanwanlunsziin vldfinanda
ﬁwwﬁnuﬁagaﬂ'jw wauu e $alaldsule
Tulasian lud'sumaaqmmwL%&]Lwﬁa%ama
wud’mrﬁ%mﬂm’ﬁa’lqn’ﬁﬁ'@ 180 T uazlwily
aanwanlunszdin ﬁﬁ'ﬂﬂmwﬁﬁq@lummﬁ@

WalB I unwaINudInaa

U s
5. 9189n1991d9a4
NIZNTHNAIN, 2556, o dasATWaII%
7, URaINNN : hitp://webke.dede.go.
th/testmax/node/152, 18 @lmﬂ“ 2559.
s 6 Aa & A a a = ~
HABWN A339138, NOG AIRZD1N WAZWIZLA W9
T, 2558, WapainIlEilodunidluudn
GiaNawﬁma:mmq@uaugitﬁﬁu, J. Sci.
Technol. MSU. 34: 514-522.
anvan qdidzgenlw, muan wandl, Jizwa
a o 4 6
WWANGIE LAZENIWT NUATENR, 2541, WA
vedszozlaniddananiauazaiulaznay
P 9 & o & & 4
nataizasnguldes 3 Wug TuAun
PIRIATLWIN, NBINUHEINWIBUTF1D
2541, NAIDNRIIRAT ﬂmﬂg{é’@f N3N

mwmuazm&mtﬁ, ﬂ?dL“ﬂW"d, 228 .
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RUUA 11063, 2547, ATDIRITTATUATN, NUW
ASIN 1, FVBNRURURITNONRDLNEAT
AFAT, NTINNY, 258 w.

§55ail novaiwd, 2554, navasnsllunszin
Lﬂuﬂqﬂﬁm@@iawawﬁmmzqmmmammi
dafvasmpimdoivugldniuie 148 uaz
301, InsdwusUTygiln, awine
SULNBATAFAT, NTINNY. 120 U,
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