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Effects of Rubber Wood Ash on Soil Chemical Properties and Sweet Corn Growth in
Acidic Soil
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Abstract: Rubber wood ash is a by-product from various industries or biomass power plants. There is a
large amount of waste from fuel production. The ash of rubber wood is highly alkaline. Itis also a source
of important plant nutrients. The aim was therefore to investigate the effects of applying rubber wood
ash on the chemical properties of the soil and the growth and nutrient uptake of sweetcorn in acidic
soil. The experimental design was completely randomized with 3 treatments and 4 replications consist
of control, added with lime at the rate of 1.5 times of lime requirement and added with rubber wood ash
at the rate of 1.5 times of lime requirement. The results showed that application of rubber wood ash
increased soil pH and macronutrients. In addition, this applying could be promoted greater growth and
nutrient uptake of sweet corn compared to lime application. Our results suggest that rubber wood ash

is able to substitute for conventional liming agents and it is also a source of plant nutrients.

Keywords: Acid soil, Rubber wood ash, Sweet corn

unanga: W llermnridunanaseldainissnugaamnssusing o wiselaelwindonns Hffunnunae
feannsndmidudemaeduaumnn i lfnennafantimidusege wavdauduunaaaessiseimsg
fidnAny 3\‘13‘?5@@@5@\1miﬁ@ﬁﬂmmmmmﬂdLﬁﬂﬂmquwimmﬂﬁmaLmﬁmmﬁu nsaTAuln LAy
nsgaldanamsresdnatanaulufunss TnainisieununimeaseuuLguanysl AU 3 1R
1157 4 51 Uszneudag Tdlddanisuiles ldiuanadne 1.5 wihaesausasnisu uaslawinldananiem
8791 1.5 wirespudasnsLu wodt nslddi i i liRieTresiu sngeamdnuazsesiin
oty %ﬂ%\iﬁqﬁﬂﬁ’mm’?ﬁmLﬁuimLL@xmi@msﬁmrﬁ;mmwm%’miwmmm@umdﬂmalumq NANNTNARESE
T i ldansnnsaunsaanldiiudanliudgafunsanaunudanunienisinems e PR
Wuunasanamaiasag

AdrAny: Aunge, i ldenanie, dalnanau

" AN NUIFNITUNITNHATUAENITAANT ATLENTNINTTITNINF NUINLNRUAIWANUATUNS INLNAAWIA TN ANLAAD
wid anavalun Aamingsan 90110

' Agricultural Innovation and Management Division, Faculty of Natural Resources, Prince of Songkla University, Hat Yai
Campus, Kor-Hong, Hat Yai, Songkhla 90110

*Corresponding author: khwunta.k@psu.ac.th



Agricultural Science and Management J. 9 (1) : 88-99 (2026)

89

AU
Aululszmalnadauluyfianwidunan
(ANWLBTANGN 5.5) Tewunszanasinliynnianes
szina AREeNUszunaL 95,410,591 19 (Land
Development Department, 2015) AUNTALNA
anameuanalsenig ldun anisgcazane
a a Y+ alall
weslaaaustaiaasnllainiu nnsldilansn
Wnannaradunsainseiiueaiuiu iy i
a o + = AJ
wanluilendamnuarilesise eaaudunsa
POIAURINAFANTATYAULR uazn 13 ITHANEs
e o ~ . o ~
ga9ie Tneialdeanuunzaniunislgnine
A 5.5-7.0 (Brady and Weil, 2008) Tqiflugag
dl A o LA | |
nasaunsnanduseialaadoulugl A
dulszTaadldnnn dadu Waniiaudunm
o A A o ! = o o o =
R WIANLRTAINGN 5.0 asaniusesdsuniaT
299Au 14T HaRINAUNTANesgRIN AN
BAZLNGNNHE AZAN888NNININAUBNALT W1
wazhAunsa lianauAausIna1nistulnsiauy
Waanesa Inuwnaden wAad@eN wasuuniliden
(Brady and Weil, 2008; Land Development De-
partment, 2015) @ailusngensnaniusienis
\w3yiAu e
nsdsudpemunsarnlataaldiunienig
\nEAT (agricultural lime) Liw 1219 Aiuguelu
Yulalalus Junnda wWaanueamn Tuiliuinm
WiNNzdd (Brady and Weil, 2008; Damrongrak,
2019) WBNAINTAAYUAIST wAY Fanudn &
% v P - aa \ °
i ldsin9 Falandmdusisainisniaing
U5utlgemunsnle (Etiegni and Campbell, 1991;
Angchuan et al., 2015; Dourado et al., 2021)
L v ve Y
wanannid i ldenawnsidunanasslfann
o % a d’l a o
nsn lansnsnnasdumends Tulaqiiu
ANNABINITLTANAITINIAANUILNIN NI IF0TU
gaa19N3suAn97 vizelulsenulningones 1o
£7NNINT UL ALTRINAITINIANAINITNUINN
Mdudewaslanaenial adudnsaadalunng
NANTUIANNTUAIAIULTN TR INAITINIA
waznlirasanisann1sg usuiselninganaa

d A e oA da A
Waeuiudonarinauniuanamnfuwlsniy
gNIALALINES 19NI3INgNFARTALAINITNTNNT
I duaewaslenatadon town Uansldenanis
a o = o X A
A8 910 R wariinldenann naanaudiaas
wAZLAR LEN9NN9T T9dUENaNIIINUR 1 19 Ay
ViTenasTonog Uszanns 32 fu (lusandanlai
gnutlsgil) (Phumichai et al., 2020) ¥inTRUENNW
WABTNANNNTNARLT BT ANAIANUIUNIN WA
Tnewialilid ldgnindnlaanisdanay deualibu
numiuiieTge A liannawessInaImg
N1 PABAAUAIA WA AKANIZN LA RN NLIARDH
(Angchuan et al., 2015) asthuia ldlfAaToywn
a =K = o U asl o o =
AN LAUIAR AINANNANTUABIUTTNNTAUTD
sz lemiid RN vl agnganan
) ' I dl v v
dusuludnisnems wegannidn 1y
e 1 dgj U Bjdl % a aa
antiuen9ge uenannilidnlinlAaslianiis
wANFANNABINAUTAdanaNea8Ng 1Y THARAY
Fudrunas kNN NesuREVTagUUnRN
Tunnsn el (Demeyer et al., 2001) TN
500 IANIALTEIA AXNANTUBUARAZ ILIANFUA LA
NINNIGAMNH 1,000 avAtaEsa nldn el
v Ao a4 A ] 1% o o
wn ndguunaadariesgandndn i lud
NN (Meiwes, 1995) 1inldiiAanya
WARALTENANFUBLUA (calcium carbonate
equivalent; CCE) s¥uqn95asay 13.2 014 92.4
(Vance, 1996) A2eldNURAINAN A9871117010
U IEN NI HATINRE NI AUNLETUBIAUNTA
16 (Etiegni and Campbell, 1991) uaziduLnas
A v 1 [ =
193957987 919WT Lun Wearasa Inunades
= a a U
LAALTEN WAZWNNILEN LTWAY (Demeyer et al.,
o W vl Ay .
2001) i ldfs1ae M s NTFBIN1TNINNT U
nNanERIEiagne et lsfinnumnlddinld
TuBunasnniuly i danaduRgafiunig
ldijunnauiianiaziiugu (over liming) 949
nasiaA N liaNna898160 TN T IUAY Uas
aaualingasyAuinanas (Damrongrak, 2019)
atlANeTra9RuTuguIa9nAa 9 LAY 1ad
- . e oA 2
aninsadaungnaziiufiazinsanuanilasu



90

MNENANFASINHATLATNNFAANS O (1) : 88-99 (2569)

v 1 a o va a wa al
lognilanilaataanuiludu vinliAulanimn
o dl = = & a
AuRN Tl aguulasied ke luAnileaziage
@ £ dl =l
ANAMNAINIID TUN1IFLRNNTIL AgLLL aeiLe
gaulAAnINAWHane1L (Onthong, 2017) Tunng
Uszifiupnndasnisuieensealiiiaahuassie
ANTNINANTRAY WL LAZLIe AL A9 N19ANEN
St Ao P o
HasldnnlszasdineAnannndeanisuuay
nareain lananissedntAniaAN1esAy N9
wangtAuln waznisgaldainainisaesdining

U MENINALWNTA

ainsaluazdgnig

ASLAL LATEN WATILATIZUANLANISNANE
LAZLANARIAUNTA

fufediepunsaildnaaniann
5. 1vias 2.110 e 2.49281 (gARUIuTE (Te);
Fine-loamy, kaolinitic, isohyperthermic Typic
Kandiudults) Tagldadnuianzauuuuniany
Tnseainemu guifinuuy X-shape Favam o R 7
SLAUANAN 0-30 LIUALNAT IHUAUAAzRA T
HFNmsIndlAeaiy i AuLAazaANINANAQN
A vl Wsialuisy uauazsen
Humzindaddaauin 2 dadwmas d1suin
ldApmzfandfinnanluaziland wazsausnu

LA a a A g am -
ArUnIeiaalaninn 0.5 aalung e liiaszy

%uw’?ﬂfjvmq (Onthong and Poonpakdee, 2017)
FmsnzaniAn1sianduesauneullgn laun
N1UANNsZAEaRNIARY (Pipette method) (Gee
and Bauder, 1986) W41 Auiiiiefuilufns
witlgatunane Usznaudag ayniAIuIAnIg
Neutle warAumilen Sasay 69, 9 LAY 22 AN
J o v a G|
AR YIAINABINITYUIeAUNIA TasldaE1e9
(el (Vietch method) (Onthong and Poonpakdee,
2017) WU AUNIANAINABINITULAALTE
ANFUBLUA WINTL 229.15 Alansusals a1niu
A Fuuyuntaun A u anduliu g
v dl v k% % 1 =
Tfananisnsdesld TnaadeAranyaunaldes

ATLIRLATR9EN [BN9nN9T wananti Auasel

antiAnnaalaesfiunaulgnuastusy 7 Ju

ﬁ’qal,ﬁﬁ”l,ﬁﬂwwwﬁl,l,@”ﬂumw iHesannAn e
Lﬁmmw wazhAunasilgn s6 Ju laun Ae (mum'a
¥ 1:5 wiv) Angn wn1sin inuesmu (mumm
1:5 w/v) @ummmq (Walkley and Black method)
Tulmsiavsianun (Kjeldahl Method) uazwaanaia
Auleslamed (Bray Il method) d3uuAALTEN
wuniidey wasTnuna@aniaiald inldlaesh
mummﬂmmﬂ 1 Tuans NH OAc pH 7 uazdnsig
Lm@\‘i Atomic Absorption Spectroscopy (AAS)
(Onthong and Poonpakdee, 2017)
NNFAATIEUANTANILANARIL A LeT8nanIgn
AasnzfandfAntaialaaaidnly
819131 taud AesuazAtaninnisin e
van ladenannsn (Lﬁﬂﬁmqmm&iﬂﬁﬁ 1:5 W/v)
Bumadnn (Walkley and Black method) lulasiau
Famnun (Kjeldahl Method) Weanesa Inunaides
LAALTEY uaTLNNTIdauanun taaganadas
neanaN lunInLazINeasAaeTA (HNO, : HCIO ;
31 v/v) AAzdAaNdNTuaeneanesa
Aa838 Vanadomolybdate Fadneeies Visible
spectrophotometeraLm’lxﬁTWme‘%ﬂN WARLTEI
wazuunidey Tnainlisndaaiades Atomic
absorption spectrophotometer (Onthong and
Poonpakdee, 2017) UWAZANKALAALITENATUBLLG
Tuignldfananns (CCE) Asziinag Wet Method
(Land Development Department, 2004)
N1SNUKUNSNARaIUgnNT lunszang
naaasdgndialnanaugnuan wug
G928 84-1 ﬁn@jm%%ﬂﬂﬁ%mm NBIINELWRU
Jad8NITHARNIINITNEAT NIUNNNNIUAT
TMUNBNNIARBsLLLgNaNYsl (Completely
Randomized Design; CRD) A11914 4 41 1sznay
faer 3 vismausT Wdun vmaus@ 1 ldldSan
ETEN VAT 2 ldur198man 1.5 Winaes
ANINEARINTTLU (344 AlaniNsiels) uazvizeuus
713 T fenannaenan 1.5 wiesanudeanis
1Ju (807 Alaniusials) iasannislduaniuay
W lin9ann918men 1.5 WinaedANFeINITy



Agricultural Science and Management J. 9 (1) : 88-99 (2026)

91

nldenszaueaAnlndiAes 6.5 Mnisna
panARNALAULAZLNAY 7 41 Aautldlgn
g nisdgndratnanaiulunsznig auia
unuAuegNaNe 10 fin A 7 Alansusie
neznnd taeldRunsasautiunzunsdadila
WA 2 EUANAT neamuand1aTnanay 3
WAnRaNszaNY TiazAuANAn 2-3 lwuRms
dedundreny 7 fu newdundlfmdeiiias
1 AUFBNITNNN 1ﬁ1§ﬁnﬂ€u S1uau 2 Ase 1
wazifuauisanegfuiian waziinsldile
TulnsiauldlugilyiFa (CO(NH )2: 46-0-0)
Woanasaldlugdlanenluifiaunaains
((NH,) HPO : 18-46-0) wazlwunaiganldlu
sUTwunadasaanalssl (KCI: 0-0-60) 9n
yiamudlunauin (Total N) 250 HaAN5H
panlaniu Iaauiivldnaudtainanaiu a1y 7,

20 waz 40 Junaslgn Weanwasanilulselond

(P,0) 100 fadnsusenlaniy uasTnuna@end
@”@wmim K 0) 200 daansusienlaniy lanaw
daTnaua 1 ang 7 Sunaatgn (Khawmee, 2014)
uazl41jua19 (Ca(OH) ) nseAIAINL e QReC
mﬂﬁmﬁu%g@mﬂﬁmLﬁu‘ﬂmmﬂ”miwmmm
Taun AoNgeansiu (slfﬁm”mmﬁmt\uwiMu
witeuliauisdeusniieguugeesdiy) dusey
2aedu Tnasnseulauduiisumianiieffu
5 WIUALNAT WaziLA1Waull 35minennmaaes
NN 14 FU awfuRgada AT 88 56 1
nagLgn
NMsLNUABENINERAZNN5IATIEUE1RR1MS
Ty

numee1ed1atnana1l taanisuan
dauly a16U WAZINN MNANNAZEIA LAZNIAn

Table 1 The properties of rubber wood ash.

1
a

Avluilen Tnaanamaeninndannlenas waald

\
v =

fnazendu i ihdausine sestninananu
lldainminan LLﬁqﬁﬂﬁQEﬂqqiﬂ@uﬁ@muﬂﬁ 70
mﬂwﬁ@mﬂm Lﬂumm 2 qu Hesetnauiauas
drminesdt shandannnmsdnuds lduals
AvlB A A8 APRIL AR BN UAZIN 79501
doalln 20 wa wiuldluganszany A9
et 1linssiaaududues
snpevnsluite Tdun lulnsiawioma (Kieldahl
Method) Taagiaamqansadanain (98% w/w
H,SO) V\Imwm"@ Tnunalden LAaLTaN LAz
LLmuLsnﬂumwmiuwm Tnataamiensauanly
NIN-LNBTAREIN (HNO HCIO 3:1 viv) g
WagnesaindneLeRes Visible spectrophotometer
doulnunad@en wAaTeN wasuunidan Tnsae
Lﬁ?’;‘ﬂ\‘i Atomic absorption spectrophotometer
(Onthong and Poonpakdee, 2017)
NNSIASITURD A

ideyaantifniaiaasiuieulgn
WATNAINNINARD mmﬁ"\imm?m&nﬁuim WAZNT
aalda1ne1msiudausing aaednalnanauann
nsifutlpemunsasae]uanauazidn ldananaem
WALRAE ALATINANANNLLTL ISR En
(One-Way ANOVA) bazidTauiieLANNLANGANS
FLUINNTALNUF #2835 Duncan’s Multiple
Range Test (DMRT) ﬁ P =0.05 @z 0.01

NANITNARNAY
anthuasdFanmusalunlaiznanis
Wl fandmidusing Aranan
nstnlinge anyaupadanAfuaLniaas
57.54 A5RaM1INage Inaannzinunaimes
= a A Z’/
LARLTEIN LAZWNNULTENYINUNA (Table 1)
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(dSm™)
Rubber wood ash 13.30 33.96 57.54 109.23 0.66 17.91 136.93  154.19 22.23
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Table 2 Chemical properties of acid soil before planting (after incubation) and after experiment.

Treatment pH EC OoM Avail. P Extr. K Extr. Ca Extr. Mg
15HO  1:5HO  (gkg)  (mgkg) e
(dSm™
Before planting
Control 5.44c 0.05b 6.65b 8.06b 0.13b 0.16¢c 0.06b
Lime 8.15a 0.10a 7.43a 8.47b 0.12b 6.35a 0.02b
Rubber wood ash 6.95b 0.11a 7.13ab 23.24a 0.85a 2.94b 0.51a
F-test o . * . ok - ok
C.V. (%) 4.84 25.88 5.31 10.65 17.33 21.31 22.74
After experiment
Control 6.67 0.03 5.82 13.97b 0.39a 0.26b 0.03b
Lime 6.78 0.02 6.48 10.33b 0.12b 4.73a 0.01b
Rubber wood ash 6.81 0.03 6.49 28.80a 0.45a 6.14a 0.49a
F-test ns ns ns ** ** ** **
C.V. (%) 2.10 36.85 6.67 27.30 26.38 43.57 36.52

Remark: Different letters indicate significant differences between treatment means at P < 0.05, * = significantat P < 0.05,

** = significant at P < 0.01 and ns = non-significant
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Table 3 Effect of rubber wood ash on sweet corn growth at 14, 28, 42 and 56 days after planting in acid soil.

Parameters
Day after planting Treatment
Height (cm) Stem circumference (cm) Leaf No. (leaf No. / Plant)
Control 8.38ab 2.00b 3.75
14 Lime 6.75b 2.13ab 3.75
Rubber wood ash 11.05a 3.00a 4.25
F-test * ** ns
C.V. (%) 18.50 16.63 12.77
Control 16.63b 3.75b 6.25
28 Lime 18.33b 4.57ab 6.67
Rubber wood ash 24.43a 5.48a 7.00
F-test * - ns
C.V. (%) 16.79 11.15 9.85
Control 28.03b 4.05b 2.75b
42 Lime 38.53ab 5.67ab 5.00a
Rubber wood ash 53.75a 6.40a 5.00a
F-test . . .
C.V. (%) 15.15 13.62 14.03
Control 58.70b 3.90b 10.00b
56 Lime 92.77ab 5.07ab 12.00a
Rubber wood ash 139.20a 5.93a 12.75a
F-test * * *
C.V. (%) 20.16 15.82 10.04

Remark: Different letters indicate significant differences between treatment means at P < 0.05, * = significantat P < 0.05,
** = significant at P < 0.01 and ns = non-significant

Table 4 Effect of rubber wood ash on fresh weight and dried weight in sweet corn grown in acid soil.

Fresh weight () Dry weight (g)
Treatment
Stalk Leaf Root Whole plant Stalk Leaf Root Whole plant
Control 44.44b  29.44b 46.27b 120.15b 6.20b 6.89b 7.99b 21.07b
Lime 118.20ab 62.50a 111.75ab  292.45a 18.18ab 12.40ab 23.44ab 54.01ab

Rubber wood ash 147.19a 61.26a 140.77a 349.22a 28.80a 16.77a 32.57a 78.13a

F-teSt *k * * * *k *k * *

C.V. (%) 36.19 28.14 44.15 36.47 37.57 28.42 60.28 43.22

Remark: Different letters indicate significant differences between treatment means at P < 0.05, * = significantat P < 0.05,

** = significant at P < 0.01 and ns = non-significant
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Figure 1 Effect of rubber wood ash on sweet corn growth at 14 (a), 28 (b), 42 (c) and 56 (d) days after planting in acid soil
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Table 5 Effect of rubber wood ash on nitrogen and phosphorus concentration in sweet corn grown in acid soil.

Total N (g kg™) Total P (g kg")
Treatment
Stalk Leaf Root Stalk Leaf Root
Control 7.97 17.74a 14.72a 1.54ab 1.50 1.63a
Lime 7.97 11.99ab 8.75b 2.00a 1.55 1.33ab
Rubber wood ash 5.99 9.81b 7.54b 1.08b 1.02 1.17b
F-test ns * o * ns *
C.V. (%) 18.41 22.43 21.08 26.40 36.07 16.68

Remark: Different letters indicate significant differences between treatment means at P < 0.05, * = significantat P < 0.05,
** = significant at P < 0.01 and ns = non-significant

Table 6 Effect of rubber wood ash on potassium, calcium and magnesium concentration in sweet corn grown in acid soil.

Total K (g kg™ Total Ca (g kg™) Total Mg (g kg™

Treatment
Stalk Leaf Root Stalk Leaf Root Stalk Leaf Root
Control 13.36 14.54b 712 4.71 4.62 2.22b 1.24 1.01 0.80
Lime 1459  20.01a 7.77 4.76 6.02 3.95a 1.60 1.26 0.96
Rubber wood ash 1042  14.95b 9.30 2.79 4.89 1.91b 0.93 0.98 0.76

F-test ns * ns ns ns o ns ns ns

C.V. (%) 25.29 16.19 25.13 40.45 29.76 19.49 39.84 22.25 20.83

Remark: Different letters indicate significant differences between treatment means at P < 0.05, * = significantat P < 0.05,
** = significant at P < 0.01 and ns = non-significant

Table 7 Effect of rubber wood ash on nitrogen and phosphorus uptake in sweet corn grown in acid soil.

N uptake (g pot™) P uptake (g pot™)
Treatment
Stalk Leaf Root Whole plant Stalk Leaf Root Whole plant

Control 0.05a 0.12 0.12 0.28b 0.01b 0.01b 0.01b 0.03b
Lime 0.14a 0.14 0.18 0.46ab 0.04a 0.02a 0.03ab 0.08a
Rubber wood ash 0.17b 0.16 0.24 0.57a 0.03a 0.02a 0.04a 0.08a

F-test * ns ns * * ** * *
C.V. (%) 46.46 22.80 53.03 34.82 50.40 21.96 50.24 49.10

Remark: Different letters indicate significant differences between treatment means at P < 0.05, * = significantat P < 0.05,
** = significant at P < 0.01 and ns = non-significant
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Table 8 Effect of rubber wood ash on potassium, calcium and magnesium uptake in sweet corn grown in acid soil.

K uptake (g pot”)

Ca uptake (g pot™)

Mg uptake (g pot™)

Treatment Whole

Stalk Leaf Root Stalk
plant

Whole Whole
Root Stalk Leaf Root
plant plant

Control  0.08b 0.10b 0.04b  0.23b
Lime 0.25ab 0.25a 0.19a 0.68ab 0.13a

0.02b 0.03b 0.01b 0.05b 0.01b 0.01b  0.01b  0.02b
0.10a 0.11a 0.33a 0.02a 0.02ab 0.03a  0.07a

Rubber

0.30a 0.26a 0.28a 0.82a 0.08ab 0.07a 0.07ab 0.23a 0.03a 0.02a 0.02ab 0.05ab
wood ash
F_test *% * *% *% *% *% *% * *% *% *%

V. (%) 4071 36.34 26.17  28.99 41.55

20.14  30.00 22.00 4256  30.98 29.00 35.17

Remark: Different letters indicate significant differences between treatment means at P < 0.05, * = significantat P < 0.05,

** = significant at P < 0.01 and ns = non-significant
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