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ABSTRACT: The study aimed to improve sandy saline and acidic soil around a biomass power
plant by using the power plant ash combined with fertilizers to produce leucaena for renewable
energy and reduce long-term biomass fuel deficiency. The experiment was done using a
randomized complete block design (RCBD) with 4 replications. The treatments were 4 types of
mixed fertilizers consisted of mixing of chemical fertilizers 18-46—0 and 0-0-60 with ratio 1 : 1
at the rate of 80 kg rai”' (F1), mixing the same ratio of chemical fertilizers as F1 at the rate of
40 kg rai' combined with 1 t rai”' of ash mixed with 500 kg rai”" of farm manure (F2), mixing 2
trait of ash with 1 t rai”* of farm manure (F3) and non-fertilizer application (F4). The results
revealed that the F3(328.08 cm) and F1 (276.38 cm) treatments statistically significantly promoted
higher plant height than F4 treatment (188.39 cm) (P < 0.05). Furthermore, the leucaena under
F3 treatment produced the highest total dry matter yield at 1,985.53 kg rai”* when compared
with the rest treatments (P < 0.05). For the chemical composition, the wood from all treatments
had average nitrogen, sulfur, and chloride contents less than critical values of biomass fuel.
They also had the average ash content at 2.15 g 100g™" dry weight and average heat value at
18.20 MJ kg™ which passed the standard of biomass fuel. It could be concluded that the
powerplant ash can be used to improve the sandy saline and acidic soil by mixed with farm
manure at the rate of 2 t rai”' of the ash and 1 t rai”' of farm manure.
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Table 1 Properties of biomass ash from power plant and farm manure used in the experiment

Properties Power plant ash Farm manure
pH 9.13 8.42
Total N (g 100g™) 0.42 0.30
Total P (g 100g™) 1.69 213
Total K (g 100g™) 1.29 5.71
Total Ca (g 100g™) 1.40 -

Total S (g 100g™") 0.0006 -
Salinity (dS m™) 0.64 17.29
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Figure 1 The precipitation and minimum and maximum temperatures from November 2017 to

October 2018
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Figure 2 Trends of change in soil properties of experimental plot averaged from 4 replications
at the beginning, 6 months and 12 months (Harvest) of the experiment: (A) soil pH, (B)
available phosphorus, (C) exchangeable potassium and (D) salinity. F1 = mixing of
chemical fertilizers 18-46-0 and 0-0-60 with ratio 1 : 1 at the rate of 80 kg rai™', F2 =
mixing the same ratio of chemical fertilizers as F1 at the rate of 40 kg rai' combined
with 1 trai" of ash mixed with 500 kg rai”* of farm manure, F3 = mixing 2 t rai”’ of ash

with 1 t rai”* of farm manure, and F4 = non-fertilizer application
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Figure 3 Plant height of leucaena since November 2017 until October 2018 under 4 fertilizer

types: F1 = mixing of chemical fertilizers 18-46—0 and 0-0-60 with ratio 1 : 1 at the

rate of 80 kg rai’t, F2 = mixing the same ratio of chemical fertilizers as F1 at the rate

of 40 kg rai”' combined with 1 t rai”" of ash mixed with 500 kg rai”' of farm manure, F3

= mixing 2 trai ' of ash with 1 trai" of farm manure, and F4 = non-fertilizer application.

Error bar is the standard error. Means in the same month for each component showed

by the same lowercase letter are not significantly different at P < 0.05
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Figure 4 Total fresh weight yield and total dry matter yield of the 1% year harvest leucaena

wood under 4 fertilizer types: F1 = mixing of chemical fertilizers 18-46-0 and 0-0-60

with ratio 1: 1 at the rate of 80 kg rai”’, F2 = mixing the same ratio of chemical fertilizers
as F1 at the rate of 40 kg rai”' combined with 1 t rai”" of ash mixed with 500 kg rai”" of
farm manure, F3 = mixing 2 t rai”! of ash with 1 t rai”! of farm manure, and F4 = non-

fertilizer application. Error bar is the standard error. Means for total fresh weight yield

showed by the same uppercase letter are not significantly different at P < 0.05 and

means for total dry matter yield showed by the same lowercase letter are not

significantly different at P < 0.05

99AUITZNAUNANER
sduvumsladediuanataiuladua
AoosAUsTneuUNaNdnTIadIulukazAeiny
(P > 0.05) UsidINafoIRUTENOUNANENTINIR
druaauegslitsdfyn1sada (P < 0.05) lag
wuin wdasiildidn 2 dusiels safulonen 1 fu
sols Aanadluiu (F3) idndiuvesnandndiu
85.01 1Wesldust Jeganiuvasiilaiin 1 fusiols
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Figure 5 Percentages of yield component (Stem, branch and leaf) of leucaena at the 1% year

harvest under 4 fertilizer types: F1 = mixing of chemical fertilizers 18-46-0 and 0-0-60

with ratio 1 : 1 at the rate of 80 kg rai ", F2 = mixing the same ratio of chemical fertilizers
as F1 at the rate of 40 kg rai”* combined with 1 t rai”" of ash mixed with 500 kg rai”" of
farm manure, F3 = mixing 2 t rai”' of ash with 1 t rai”' of farm manure, and F4 = non-

fertilizer application. Means for each component showed by the same lowercase letter

are not significantly different at P < 0.05
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Chotchutima et al. (2013) fistesudnd
wananveInsriudnuTiugnluaudidadnnatn
W9unaT1R TanTaunsswdun Fedidndrunandn
Y0IA1AU 83.27 Wosidud uavdininnunnaes
fiugnnszAudnylufusiuiunsieves Lopez
et al. (2008) fixeaudndiunandnvesgrduly
Ui 1 iy 73.44 Wesidud Felupsille
Hudomasd s UNSHANNE 1Y druvesddy
udmidfiian iesandgaauiBimanza
u1nninduduaziiuTIImLATian (Tudsri
et al, 2017)
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aeAUsENAUNINLAL

wasifinnsldidn 2 fusels saufuie
Aen 1 dusels Agnaslufiu (F3) duTuiusis
lulnsiaugedign (P < 0.05) 7 0.90 + 0.01 n3usie
wednusie 100 n¥u vaued USunasmdaines
waznaolsrluuUamaassdilddosatulsidanny
ANULANASIUN1EDR (Table 2) lnensziudny
fUnaswiamodiade 99.06 fadnsusenlaniu
wardiUsinueaelsdiade 0.19 niudetwiinuis
100 3 Faslothunusnlulasiou dawled
wazaaslsfuesnsziusnsannvasesiiuieu
Wisudua1IngAvesusuiasinludiuiaves
Lewandowski and Kicherer (1997) wui1 wias
naaesAnwiviinusglulasiau dames uas
aaolsfaninddngd dafmualidn Ui

Tulsauldmsifuadngdd 1.00 nSusetmin
wiis 100 n$u iflesanlulesiauannsoviiufazen
fueanduiaduluniaeanled uazgniuan
Uaosingiuussenidld dwsuusinadamesl
mslﬁuﬂ'ﬁﬂqaﬁ 3,000 dadnSusanlansy
desandamesidussdusznaundnuesdie
Falaslnoenles Usinadamlesfigeaznoliiin
nsianseueUfNsalTana (Van Paasen et al.,
2006) uarUSinmunaslsdlinsiAuaingifl 0.20
nSusethwiinusts 100 n3u Lesnlunisill
Funa Aaslsnazinadonisiansewniuinsal
Fura Insazinnisianseulaslumiufnsal
Fasaanfing wu CL, HCL, NaCl uag KCL 919
inliAnn1sinnsoulnensaainnisisinisiin
Ufnsenean@iadu (Nielsen et al., 2000)

Table 2 The contents of nitrogen, sulfur, chloride and ash, and heat value of the 1% year harvest

leucaena wood under 4 fertilizer types

Types of Nitrogen Sulfur Chloride Ash Heat value
fertilizers' (g 100g™) (mg kg™ (g 100¢™) (g 100¢™) (MJ kg™
F1 0.63 + 0.01° 101.29 + 11.25 0.19 + 0.01 2.10 £ 0.15 18.32 £ 0.15
F2 0.64 + 0.01° 104.73 + 9.23 0.18 + 0.02 2.16 +0.26 18.15 + 0.15
F3 0.90 + 0.01° 94.83 + 3.29 0.19 + 0.01 2.06 +0.12 18.13 £ 0.15
Fa 0.61 +0.01° 95.37 +7.29 0.21 +0.01 227 +0.26 18.20 = 0.15
Mean 0.70 99.06 0.19 2.15 18.20
LSD 0.06 ns ns ns ns

CV (%) 4.99 17.01 11.19 11.62 4.83
Critical values” < 1.00 < 3,000 <0.20 < 9.00 > 14.00

' F1 = mixing of chemical fertilizers 18-46-0 and 0-0-60 with ratio 1 : 1 at the rate of 80 kg
rai”’, F2 = mixing the same ratio of chemical fertilizers as F1 at the rate of 40 kg rai”* combined
with 1 t rai”* of ash mixed with 500 kg rai”* of farm manure, F3 = mixing 2 t rai ' of ash with 1t

rai' of farm manure, and F4 = non-fertilizer application
? Critical values for biomass fuel reported by Lewandowski and Kicherer (1997)

*"Means + standard error for each component followed by the same lowercase letter are
not significantly different at P < 0.05. ns = not significant at P < 0.05
LSD = least significant difference, CV = coefficient of variation
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etal, 2011)
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