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Abstract

The effects of green manure from leucaena on biomass yield and fuel quality of two napier grass
varieties as biofuel crop were examined. The experiment was conducted at the National Corn and Sor-
ghum Research Center, Pakchong, Nakhon Ratchasima province from 2010 to 2013. The experiment
was a split - plot in RCBD with 3 replications. Two napier grass varieties were Bana and Wruck wona
as the main plots and sub - plots consisted of five treatments, viz., (1) no fertilizer (control), (2) 30 kg N/
rai from leucaena, (3) 60 kg N/rai from leucaena, (4) 90 kg N/rai from leucaena and (5) 90 kg N/rai from
nitrogen fertilizer (urea). The napier grass was cut at 6 month intervals during 3 years growth. The results
revealed that the treatment with 90 kg N/rai of leucaena gave a better height and tiller number of two
napier grass varieties than those treated with 90 kg N/rai urea, especially in the first and second year.
Moreover, the 90 kg N/rai of leucaena also showed the higher dry matter yield of napier grass (17.68 ton/
rai) than the control and the low rate of leucaena (lower 90 kg N/rai). In case of napier grass varieties,
Bana exhibited the same dry matter yield as that of Wruck wona. Both napier grass varieties also had the
same P, K, Ca, Mg, Na, ash content and heating value in leaf and stem. The control gave the highest P
content in stem whereas the 90 kg N/rai treated with urea showed the highest K in stem, but gave the

lowest S content and also tended to produce the lower ash content than those applied with leucaena.

Keywords: Napier grass, green manure, leucaena, biomass yield, biofuel

T e AT S ASNEAT NANINEIRBINEATARAS NILNWY 10900
Department of Agronomy, Faculty of Agriculture, Kasetsart University, Bangkok 10900, Thailand
2 g}uﬁmmLﬂm'ﬁﬂﬁmmﬂiﬂaﬁ%amwmwm MinwamnuRafnueaITamsnwinamaasuazinalulad dinauanenITung
qmmﬁﬂm N39LNWY 10900
Center of Excellence on Agriculture Biotechnology: (AG-BIO/PERDO-CHE), Bangkok 10900, Thailand
8 amﬁ'uﬁ’uﬂ%Lm:ﬁ'@umN'§mNa'vmm'imi:ymu,a:qmm%ﬂﬁumum N39LNNY 10900
Kasetsart Agricultural and Agro-Industrial Product Improvement Institute, Bangkok 10900, Thailand
SuSes : womAnAwN 2559
FUARUW : dqunou 2559

" Corresponding author : agrsat@ku.ac.th



392 wavoomslijudivaaoinns:iu Ui 47 iUl 3 fugyu — suNAY 2559 2.INYUNBASLNNGES

uUnAAga

anmnazasdnnmiladoNraanlunszinilidensniaiuiauszgunimTainiivesna
= 6 o 6 d.l' YV & A ‘3' a A d' 6Aa o U £ ] 1 a 1
wiled 2 wut ieltilufnisamdiduna lasnasasnguditetnlnauazdidhiuiend a. thngaes
2. WATITHINN 52nI19T 2010 — 2013 MILEUAITNARBILLL split — plot in RCBD d143u 3 €1 law
main — plot fia a1 2 Wl Usznaudisnauwmdeiiuguni uazgnlin d2u sub-plot #a n33nATn1s
1318 Usznaude 1) mylilads (@wqu) 2) mildfeAraaainlunsziiundan 30 3) nsldiludivaa
nnlunszfiundan 60 4) mildilofzaannlunsziufidgnn 90 Alansululasawls uaz 5) nsldily
pispdanuuzih 90 Alaniululasiawls ainnsdantgifiangnn 6 Wewu assaszuziia 3 U wudins
#lunszfiugas 9o Alandululasaw/ls Wanuguuszdmunsuannazaswginiseswus gandnmsld
fagiFoda 90 Alandwlulasaw/ls lasawlud 1 uaz 2 uananit nslslunszfiudan 9o Alaniu
Tulasaw/ls ﬂ'ﬂﬁwaNﬁmﬁ'mﬁfﬂLLﬁamaaLuLﬂﬁmﬂﬁq@Lmﬁu 17.68 aw/ls gaﬂ’hmﬂfﬂﬂgﬁﬂ WAL
Ilunszfiundandindy 9o Alansululasiawls lusmwvasiutwaiwded wudmahuildlande
:’ L% v v A Lo £% ] % A {gﬁ v A A g A A
iminudtlnaifoaiunahinlih nghudeinmesiuiidiinunesnats Inunadon  uaaifou
- s v U v g: 1 o v v A Qs ] 1+ vV A o
wungan lmaoy 1 uazdanuTan neluwaiwluuazadulnaifsann ﬂ']i"LusLmJ]msl%ﬂsmmwgaWaia
o v dl 1 QU+ = v A =) o v dl ' v A L o £Z

lummumﬂmj@ mumﬂm‘ﬂgtsﬂlﬂﬂswﬂmiwmesﬁwgﬂum@umﬂﬂq@ we lFUSuraWas s aw
v dl U+ r=| v A v v A v v 1 a
wanfige LLazﬂ’]ﬂ“}jﬂqEl%lLitlf;ld&lLL%QI%MI%U?&IWMLG’]%@F.Iﬂ’.l']ﬂ’]ﬂ‘ﬂllﬂ‘izﬂu

3

o ] [ = 6 + =) a a A & a
ANFEAL: ﬁfy’]L%Ll]Eli TJ'EIW?S?(@] NN HINIATINIR LTDLANRI

AN Ing) wigidnlada uazldwanfags adqalsn
@13 Schreuder et al. (1993) 1LY LY
wiwwiles (Pennisetum purpureum (L.) Do flduaniaiinin WAvagIzning 1.6 - 6.4
Schumach) Lﬂ%%t}jﬂﬁﬁﬁv’amUﬁ'.l@muammﬂil su/ls FaftiuniiuaINaaURNUTHT I8 %
5 2 ) 4
ﬁ"mﬂ'\’@v@La“9%‘;MLWW%W‘LWI‘%E“‘V"W(TUC’S”' anwgiorma uazmsdams  lusawiidns
2004) ﬂﬁlrcgﬂ'uﬁmmwimzmUﬁ"svl,ﬂﬁ'almw %’@mm{'m,azﬂgasjwa wam e fuasialel
JauuazNadau (Lowe et al., 2003) naj iyl Nawamﬁmﬁfﬂa@gaﬁa 17.6 aw/l3 (Koster et al.,
miﬂg}ﬂLﬁalﬁﬂummiﬁ@ﬁﬁmLgaaLﬂuﬁﬁﬂ 1992)
S’f%aﬁa%iﬁ'gUﬁ'uﬁmmﬁ@luﬂizmﬂ"lmﬁ LT ‘Luﬂwguﬁmmgﬂmgflng‘]ﬂiﬁaw
o $inyd uanman v1Kl 5339e0 wazdn DuRonanuinndu saednuivandinlng
ga91 iiludu uazlivaonameneswuimaiu JFranamgenmanan 1%I@EJL€}W’1$VL‘1:I@I§L§]‘% an
Wosarwrsndsuaiuazliuandaladln ﬁ”’dmsﬂg;mﬁqLmﬂgﬂﬁﬁmwamngﬁmm
FNNWIARaNBIUITINA Y (Wijitphan et al., Tasulumsasadvlans m{ma:m@mmﬂu
2009; Jergensen et al., 2010; Rengsirikul et al., JSuntmaunn mmauauaa@iaﬂUVLuI@]iLi]uﬁlzmﬂ
2011; Rengsirikul et al., 2013) ngjtwidosunin Faiaslasue i uaIN e U INUToUa 6%
g ) 4

wazgnlanh g doindansusddugs



2.INUNTASINYAS

I 47 29wl 3 usgn — sunaY 2559

wavoomslijuiivaainns=iu 393

ﬁﬁ@ﬂﬂVLuI@sLau ﬂ'%mmijﬂﬁl% 35015 LT UR
UIumianl (Bunpithukit, 1991; Bumrung et
al., 1999) Lﬁad’ﬂ’mﬂileuI(ﬂ‘iLﬁ]uﬁ‘i’lﬂ’]LLWG RINA
IRdunun1InGana s uinln aInun1Ing
Lmﬁiwaaﬂﬂvl,uiml,wmﬂﬂﬂﬁuﬂ%ﬁ i ae
AN IUNTD® 3907197 Ua@]ﬁunummﬁmvlﬁ
mﬂﬂumzﬁwﬂuﬂﬂﬁmmmﬂammﬂ%
+ A A
1!8LﬂﬁVLuImLﬁmLﬂuLLmﬂmﬁmaulaﬂummew
AUNUNINGALE (Tudsri,  2004) n3zfiudn
(Leucaena leucocephala (Lam) de Wit.) (D uiNs
aszpamiiiaTyidulaldsiai smusanuld
ﬁ'a"lﬂl,ﬁaunﬂmﬂmadﬂixmﬂvlﬂU lunszfunas
A o ° o & @ o A a
Avmua v T auIga T lad thavand
lusdugs Falulunszfiuiisngainisndrdny
I@ﬂL%W’]zﬁ’Wﬂ%I@]iL%%L%ﬁU 3 — 5iasiEud
PIEIRINWAY (Tudsri, 2004) &I Sampet
(1981) Moaumisltlunsziuniiuunssvasils
TulasiauwiNalNINanNaauaIT1Iuazd12 Ina
WU T AN TN IUNI TR UNANRAINNANT M b
nazfiuliuandsannisliouanlufiondaina
A c‘ 1 L a =1 g:
TudSsuramvadlulasauivinnunanaavaInTn g
o X v _

FOILNNT® wana N Cherdchaisataporn (2013)
ﬁmwu*j%l,ﬂaﬁwﬂwwﬁ"lﬁ%'uﬂﬂgL‘%ULﬁmasm
a o a = v A ') o a
W@ lvNanaaluaa Inatassnuulasaniluen
s +| 1 + a s a Qs
vl,muqwam:mwﬂqUgnuﬂulummﬂmmu
ganilolulasiauriiiu 30 Alantululasiaw
13) &% Nammuang (1989) WLINMILNNHAKA®

U o 3 +| a A 6 a > 6

Twnddnilodunidannizinding Taslsly
LRLNIBaUVBINIZOU 8031 600 — 1,200
Alansu/ls lﬁwaN'ﬁ@]ﬁnmmdﬂmﬂzﬂdﬂs
Tulasianluwidrale 85 — 139 wasidud

dq/ U =} > 1 a J

wanntt nslfefvaadatioinmanuauly
@1 o9 Bunch (2012) ‘smmu’jﬁﬂﬂﬁm@mmﬁw

Euﬂ%ﬂi'@qluau FINUNITUNTNTUUELAS LAY

mséfuﬁ,ﬂuau #ANAINTE HITVLINUINIUTIIUE
o Aa |+ = &
mﬂwwmmﬂaqmﬂmzmUstwzm@mmmu
~ A ) o A0 o+

ey 1 16w mumﬂwwlaﬂqmam:mmm
a%isa@"L@T 2 16au mﬂdﬂﬂﬁm@mﬂﬁmszga
ﬁ'ammmagiamuﬁoﬁauﬁauﬁmﬁm 37N
iagaﬁwéfmuﬁuvlﬁdﬂuﬂi:ﬁummm‘*ﬁamﬁw

mMasgtaulanaznanaauasRTRan la a9l

v
=1

Aa e 2K A g % di =
N8BT NRN RN N AN NAYDINIT
U+ A a dlnl 1 a a
lFflaNzaaanniziufifidenisaigidulae
NANARATINIR mamuqmauﬁ'&%mwawaa
w i Doslum e ldidudanasanw laouine
i e lwadlasassnazlunszurnnisuis

TALATU
I3 Aaa
qﬂnsmuamﬁm‘s

A Ao A

unasashiduinuidodeihosvad
Tudsri et al. (2010) Tydgnuiasnaumilsing
a ai €A o 3 v 1 ] a
2 7fia Ngudidodilnauazd1anauiend

[ a a dl v & a
2.UnT89 2.uATNTRNN Gudldnaasadudn
witeaTautunsie & pH 7.7 8unIeldang 1.73
Wasidud Weanadw 59 ARLEN wazlwunaibes
105 WANLBN MIURBNITNANBILUL  split — plot
in RCBD

Usznaudrangnuwdoinuiuiin wazinlin

d119% 3 1 lay main—plot

2w sub—plot  taznaudis mylilads nsls
5@31ﬂuﬁ°ﬁamnﬂ’l,um:ﬁu5m’1 30 60 ez 90

1

AlandululasawlsAl wazmslddogFodan
unzain 90 Alansululasiaw/lsA) nszandildle
nmsuanstuiniulud uez LN TIRIaLEY
muﬂuﬁﬂma 2 LoudiNas laglUSunm
Tulasiaw Waawass lnunsidon waatdow
wunLTeN wastatwas winny 2.27 0.13 1.01

2.250.38 uaz 0.18 1asidud enus1au



394 waveomslijuiivaavinnszinu

I 47 Ul 3 Fudgu — 5UNAY 2559

2. INYNTASINYES

ﬂgﬂ%tﬁ’lﬁtﬁ 2 %ug lugawzdiauwe
8x 17 LUBALNAT Lﬁaﬁmqﬂizmm 4 - 6
ok 'fﬁaETWﬂvlﬂﬂgﬂluLLiJaaﬁ"l,@i”m‘%wauvlf?
SouTesudd lasldseninedunazsenitonnn
0.75 x 0.75 a5 uiasdoadawia 3 x 5.25
AT T282IERINLUAIEREYINAL 1.5 LUAT L
Sl'@hﬁjmaaﬁu%laa%la%’auaziwme%ﬂué'@m 30
Alansu/ls/Al I@]Uﬂgnmjwév'mmﬁaquwm@m
W.4.2551 nasnniuimisantdiiuszoz g ua
ﬂ%”'aq@ﬁwU@f@luﬁwﬁaquun’mu 2010 1 al5y
Nunaaasit lasAuiioessi 1 ludreduidon
WOAINY® W.A.2553 %uﬂu‘*ﬁam@ﬂu
(WOHNAY — ANAN W.A.2553) ezt fiufisnnss
daldnng 6 e LLazﬂ%v'aq@ﬁwsLuﬁmﬁau
WOEAIAN W.¢.2556 s?ial,ﬂu"ﬁamg}uﬁa
(WOFINTE% W.A.2555 — LUBEW W.7.2556) 398
FUAIINARAATINUR 6 ASIARDATIITLHZIAN
3% LLazldijmﬁm@LLa:gﬁymwﬁmwﬁﬁmumﬂ
ASIREINM AR TIMTALAEINANEALARS
A%y Aufenganzusnunaiulamanss
danluiuf 2 x 3 1Wa3 FaininnanAaaaLas
§ua28e191 37 1,000 N3N ol usngan
luuazddn udrshldidngou (hot air oven) i

aoannd 80 AIANTALTUR W% 72 T2La9 LNaW

PIRWNUAS Laz i UK IWAZLNTIVWIA 1
Jadtuas thadtasnzRnlSu T mwaswasw
a = a A od 6
TWunRLT oY LAaLTYY LuNTLTo TatWas uay
= a L% dl
ladoy Aaneilasltinias auto — analyzer

YSunaninienzilas3Tnnsves AOAC (1980)

uaza1ausaulasldiaIas bomb  calorimeter
(AOAC, 1980) ﬁﬁ"ﬁagaﬁvlﬁﬁmmuﬁl,mw:ﬁ
aNNwUIUsInLaztlSouNouaALafaNIzay

AMNULTANY 95% 1asAD DMRT
NANIINA[DI

Usurmiel
WAINNNITAALNDLTUNIINARDI LA D
WOHAAN W.F.2553 WUIRHuanag1vdaiihas
vlﬂﬁ]uﬁnlmmaau@mﬂu W./.2553 @IULRAI1
. A x> & A & A v A
Figure 1 S9lnanumsALAEIAIIn 1 (duidau
WOAINEY W.a.2553) 1ull w.a.2554 Hanuwme
N3NNIV UAINUANARIINUN LTI N.A.2553
YN W.7.2555 WNUINRHUANAILA LA
UNTIAN W.A.2555 Lazinisanatidatieshl
= =3 c.l' c?; % (% =}
AUTINITIALLAEIATIFAHN gludwiaon
= a
WOMNIAY W.A.2556 09D W.¢.2555 NUIunm
PHUAININT W.A.2553 LAz W.7.2554 Uzumh
400 Uafey wastlanansondSuimeuanln
] 1 =3 1 =
LRz WA (WOEANAN D9 ganaw) TeRiT
W./.2553 — 2556 WuindanNlnaLaeanwlui
W.¢.2553 LS W.¢.2556 I@ﬂﬁmagjszmw
1171 — 1,224 NRALNAT LLazgandwﬂw.ﬂ.2555
= o = '
Gﬁm‘fluﬂq@mwaamwmm TINALNES 700
NaRLNGT Iummzﬁﬂ%mmduﬁ@ﬂlummgLLET@ 3
U mlnalAgINwaaaan1INaA8a-d I@uﬁmagj

2N 245 — 267 URRLNGT



2.INUNTASINYAS I 47 av

7 3wy — 3UNAY 2559

wavoomslijudivaainns=iu

450
400 n
E 300
£ AN
= 200 " /T \\\\\\ —+-2010
c
‘T 150 —=—2011
= 100 /7\. )<>(/”/ \\
v \ 2012
50 P -
0 ——2013
QA Q& & & A N S S
3 %Q,Q S ¥
Month

Figure 1 Mean monthly rainfall from March 2011 to February 2013 at the National Corn and Sorghum

Research Center, Pak Chong, Nakhon Ratchasima province during 2010 — 2013
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Table 1 Effect of leucaena as green manure on plant height (cm) of napier grass during 2010 — 2013.

Year 1 Year 2 Year 3
Rainy Dry season Rainy Dry season Rainy Dry season
season season season
A. (varieties)
Wruck wona 341" 232 311 190 303 ° 152
Bana 362 ° 216 332 178 330 ° 149
F-test * ns ns ns * ns
B. (kg N/rai)
0 302 ° 190 ° 284 ° 153 ° 264 ° 130
30 357 224 * 314 173 ° 288 ° 134 °
60 375 % 243° 337 ° 174 ° 328" 154 °
90 389 ° 246 ° 372 ° 196 " 340 *° 169 °
90 (Urea) 335 ° 219° 300 * 224 ° 362 ° 167 °
Ftost - " - " X "
AxB ns ns * * ns *

' Means followed by different letters in each column at 95% by Duncan’s Multiple Range Test, ns = non-

significant, * = significantly different at 95%, ** = significantly different at 99%

Table 2 Effect of leucaena as green manure on tiller number (tiller/clump) of napier grass during 2010 —

2013
Year 1 Year 2 Year 3
Rainy Dry season Rainy Dry season Rainy Dry season
season season season
A. (varieties)
Wruck wona 14" 12° 13 14° 14° 14°
Bana 21° 19 ° 18 23° 20° 22°
F-test * o ns * * *
B. (kg N/rai)
0 13 ° 14° 17 ° 18 14 ° 17
30 17 > 16 15 19 17 % 19
60 21 % 17° 15° 19 17 > 18
90 24 ° 18 ° 16 % 19 20 ° 18
90 (Urea) 13 ° 14° 14° 18 17° 17
F-test b * * ns b ns
AxB * ns o ns ns ns

' Means followed by different letters in each column at 95% by Duncan’s Multiple Range Test, ns = non-

significant, * = significantly different at 95%, ** = significantly different at 99%
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Table 3  Effect of leucaena as green manure on dry matter yield (ton/rai) of napier grass during 2010 — 2013

Year 1 Year 2 Year 3 Year 1-3
RS DS Total RS DS Tota RS DS Total RS DS Total
A.
(varieties)
Wruck  3.86' 1.82 568 346 106 451 325a 037 363 1057 325 13.82
wona
Bana 328 162 490 314 117 431 255 055 310 897  3.34 12.32
F-test ns ns ns ns ns ns * ns ns ns ns ns
B. (kg N/rai)
0 247" 099° 347° 184" 060° 243" 1317 025 156 562° 1.84° 7.46°
30 381" 182" 563° 320° 091° 4.11° 263 020° 291° 963 3.02° 12.65°
60 386" 225 6117 371" 121" 492" 336" 051° 3.8 1093 3.97 14.89°
90 505 242" 747" 4277 147" 574 378 069" 447 1310 458 17.68°
90 1.12°  3.79° 347" 1.38° 485 344" 058 4.02° 958"  3.08° 12.66°
(Urea)  2.67° b
Ftost " " " " - - " " " " " "
AxB ns ns ns ns ns ns ns bl ns ns ns ns

' Means followed by different letters in each column at 95% by Duncan’s Multiple Range Test, ns = non-

significant, * = significantly different at 95%, ** = significantly different at 99%, RS = Rainy season, DS = Dry

season
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Table 4 Effect of leucaena as green manure on elemental composition, ash and heating value (HV) of napier

grass
P K Ca Mg S Na Ash HV
Leaf
(% dry basis) (Cal/g)

A. (varieties)

Wruck

wona 0.25' 1.00 0.63 0.46 017 b 0.01 10.42 4,223

Bana 0.31 1.30 0.64 0.42 0.20 a 0.01 11.02 4,166
F-test ns ns ns ns * ns ns ns
B. (kg N/rai)

b a ab a b

0 0.30 0.79 0.67 0.53 0.16 0.01 11.76 3,973

30 0.24 124° 062 035" 015" 0.01 1062  3,903°

60 0.29 140° 058 036" 020 0.01 1002° 4600 °

) 0.25 165°  0.66 031" 020 0.01 097° 4163

90 (Urea) 0.32 068° 066 0.65° 022° 0.01 11.24 ° 4,245 %
F-test ns * ns ** * ns * *
AxB ns ns * ns ns ns ns ns
Stem
A. (varieties)

Wruck

wona 0.21 0.71 0.25 0.44 0.15 0.01 5.37 4,371

Bana 0.23 1.05 0.26 0.52 0.15 0.01 6.37 4,307
F-test ns ns ns ns ns ns ns ns
B. (kg N/rai)

0 035 065" 0.27 0.61° 0.19 ° 0.01 6.70 ° 4,315

30 021° 088 ° 024 043" 014 0.01 597 % 4,290

60 020° 088" 026 046" 014" 0.01 536 4,405

) 018°  1.46° 0.25 033" 0.18° 0.01 6.04 > 4,315

90 (Urea) 019° 053° 026 0.60 ° 010" 0.01 529" 4,370
F-test ** ** ns * * ns * ns
AxB ns ns ns ns ns ns ns ns

' Means followed by different letters in each column at 95% by Duncan’s Multiple Range Test, ns = non-

significant, * = significantly different at 95%, ** = significantly different at 99%

3 = v =3 a [ + A ¥
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