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Potassium extracted from ash of para rubber wood: Soil amendment and
source of potassium to plant
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ABSTRACT: Most soils in Thailand are acidic and have low potassium (K) content, which restricts plant growth.
Therefore, it is necessary to improve the soil and apply K fertilizer. Currently, potassium is extracted from rubber
wood ash (PEA) to create soil amendment and source of K to plant. This research aims to study the effects of K
extracted from rubber wood ash on plant growth and nutrient concentration in plant. Maize was grown in pots with
three different treatment conditions: no K application, PEA application at the rates of 100-400 mg K,O/kg, and KCl
application at 100 mg K,O/kg. The results showed that the growth of maize with both PEA and KCl at the rate of
100 mg K,O/kg did not show significant differences. The application of PEA not only promoted plant growth, but
also increased the nutrient concentration, especially K in the plant tissues. Furthermore, the application of PEA also
increased the soil pH value. Therefore, PEA is an alternative source of K for plants and enhances soil pH. In soils
with low K content where maize is grown, applying PEA at the rate of 100 mg K,O/kg is recommended.
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Table 1 The properties of Kho Hong (Kh) soil series

Parameter Analysis value

pH (1:5, soil:water w/v) 5.12
EC (dS/m) 0.01
OM (g/ke) 8.41
Total N (g/kg) 0.23
Extractable P (mg/kg) 3.53
Extractable K (mg/kg) 10.76
Extractable Ca (mg/kg) 11.87
Extractable Mg (mg/kg) 6.87
CEC (cmol/kg) 1.54
Sand (%) 79

Silt (%) 10

Clay (%) 11

Soil texture Sandy loam
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Table 2 The properties of K extracted from ash of rubber wood (PEA)

Parameter Analysis value
pH (1:2, PEA: water) 7.24
EC (1:2, dS/m) 22.28
Total N (g/kg) 0.04
Total P (%) 0.65
Total K (%) 9.78
Total Ca (g/kg) 167.86
Total Mg (g/ke) 18.67
Total Hg (mg/ke) ND
Total As (mg/kg) ND
Total Cd (mg/ke) ND
Total Co (mg/kg) ND
Total Cr (mg/kg) ND

Remark: ND = Not detectable. Limit of detection Hg = 0.001 mg/L; As = 0.100 mg/L; Cd = 0.05 mg/L; Co = 0.05
me/L; Cr = 0.05 meg/L

Table 3 Element compound oxide in K extracted from ash of rubber wood (PEA)

Compound formula (%)

Material
SiO, ALO, Fe,O, CaO MgO K,O etc.

PEA 3.88 0.96 0.66 22.02 2.46 14.11 55.91
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Figure 1 Growth of maize on height (a), stem diameter (b), and leave number (c)

Remark: The vertical bars indicated the standard deviation
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Table 4 Fresh weight of maize

Fresh weight

Treatment Total weight (g)
Stem (g) Leave (g) Root (g)

Control 230.91 122.28 134.73 48792 b

KClloo 267.71 136.10 158.11 561.92 a

PEAloo 250.06 133.87 141.57 52551 a

PEAzoo 274.09 142.55 126.73 543.38 a

PEAzoo 260.14 127.00 152.05 539.19 ab

PEAaoo 238.40 126.97 144.96 510.34 ab

F-test NS NS NS *

C.V. (%) 13.70 10.21 19.61 13.01

Remark: Within the same column followed by different letters showed significantly different treatments by the

DMRT test; NS = not significant at P > 0.05; * = significant at P < 0.05; PEA = K extracted from ash.

Table 5 Dry weight of maize

Dry weight Total Dry biomass  Agronomic efficiency
Treatment
Stem (g) Leave (g) Root (g) weight (g)  increasing (%) (g/mg)
Control 29.44 b 28.92 b 14.96 7332 b - -
kel 40.73 a 30.61 a 21.32 92.66 a 26.38 0.23
PEA 46.45 a 32.28 17.25 95.99 a 30.92 0.27
PEA 37.32 ab 31.45 a 15.62 84.40 a 15.11 0.07
PEA 33.89 b 28.55 b 16.09 78.40 b 6.93 0.02
PEA 31.82b 29.97 b 18.75 80.55 ab 9.86 0.02
F-test * * NS * } .
C.V. (%) 13.03 5.00 18.64 9.79 - -

Remark: Within the same column followed by different letters showed significantly different treatments by the

DMRT test NS = not significant at P > 0.05; * = significant at P < 0.05; PEA = K extracted from ash.
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Table 6 Nitrogen and phosphorus concentration in maize

Total N (g/kg) Total P (g/kg)

Treatment

Stem Leave Root Stem Leave Root
Control 9.79 a 9.40 b 739 Db 0.76 b 0.95Db 0.67
KClloO 10.35 b 12.01 a 10.90 a 091 a 1.15 ab 0.76
PEA 10.60 b 13.00 a 1031 a 110 a 133 a 0.84
PEA 1021 a 1237 a 11.90 a 0.99 a 1.07 ab 0.88
PEA . 9.41 b 11.49 ab 10.57 a 0.84 ab 131a 0.77
PEA400 9.26 b 11.91 ab 10.96 a 0.77 ab 1.08 b 0.66
F-test * * * * * NS
C.V. (%) 19.96 7.74 9.86 26.47 19.83 14.86

Remark: Within the same column followed by different letters showed significantly different treatments by the

DMRT test; NS = not significant at P > 0.05; * = significant at P < 0.05; PEA = K extracted from ash.

Table 7 Potassium and calcium concentration in maize

Total K (g/kg) Total Ca (g/kg)

Treatment

Stem Leave Root Stem Leave Root
Control 8.59b 8.49b 792 c 1.84 ab 2.70 ab 2.58
KClygo 10.63 a 11.99 a 9.93 a 2.10 ab 2.35 ab 251
PEA 0 11.12 a 12.63 a 9.38 a 2.89 a 343 a 1.66
PEA00 13.47 a 11.27 a 9.47 a 2.10 ab 1.35 ab 2.13
PEAsq0 9.41b 11.01 a 8.61b 097b 099 b 2.87
PEALq0 9.40 b 11.96 a 8.84 b 093 b 1.63 ab 1.72
F-test * * o * * NS
CV. (%) 15.45 18.95 16.00 17.84 17.71 13.53

Remark: Within the same column followed by different letters showed significantly different treatments by the

DMRT test; NS = not significant at P > 0.05; * = significant at P < 0.05; PEA = K extracted from ash.
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Table 8 Magnesium concentration in maize

Total Mg (g/kg)

Treatment

Stem Leave Root
Control 0.76 0.75 ¢ 0.52 ¢
Ka 0.72 129 a 0.68 a
PEAwo 1.37 1.25a 0.75 a
PEAZOO 1.03 1.15a 0.73 a
F’EABO0 0.92 0.89 b 0.63 b
PEAm 0.98 0.81b 0.62b
F-test NS * *
CV. (%) 82.52 26.99 36.63

Remark: Within the same column followed by different letters showed significantly different treatments by the

DMRT test NS = not significant at P > 0.05; * = significant at P < 0.05; PEA = K extracted from ash.
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spinsladelnunadenaaolsduay Inunadenfiataldanidldormisludnm 100 un. K,0/nn. Avidu wut nisld
Tnunadeuiadaldnndldonmndmaliuifeniuiy lunezinsldaleinmadounslsidmalimuifiovananie

Wieuiunssudsaiuny (Table 9)

Table 9 Soil pH itz EC after maize harvest

Treatment pH (1:5 soil:water) EC (dS/m)
Control 6.07 c 0.02
KClyoo 581 c 0.02
PEA0 631b 0.02
PEAL0 6.66 b 0.03
PEAs, 7.27 a 0.04
PEAu 753 a 0.04
F-test * NS
C.V. (%) 543 6.22

Remark: Within the same column followed by different letters showed significantly different treatments by the

DMRT test; NS = not significant at P > 0.05; * = significant at P < 0.05; PEA = K extracted from ash.
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wavasnsldnunadeuiiadaldarnidnldersnndeniseiayivlavesdinlue
dedlnaldsulnunadoniuduandelnunadounaslsdvielnunadonfiadalsdanidrlfonamns wuin
Flwedniaedyidvle Téun anugs suaduriugudnasd iy wardunluifugiduninssiteuay feiauildugn
dnlnaduyaiueonss Jaduiudonsuiidneglusuiu Ultisols Auflaugauauysalduasdviinusigemslasiams
Tnunaionsin (Table 1) elddslnunadounaslsdniolnumadoniadaldanidlfonmns dwalilmumadoulufu
ity rlneTageldlmunadenldunntu dealfnnududuresdnumadouludiusine 9 sty (Table 7) Tnunaden
Husmddeyiitenseduliiseduadluiy wu masuang a¥auds Wiy waenssuiunsdansgiuas Snisaunudng
oealuda dwasonsvensasuaznsadauinlu venaniifuwhanusufunsaduueisadn (gibberellic acid) Hioduasy
nsBasavesd i (segns, 2558) fatu Wednlwaldsulnumadoufiomodalidiudaiagldd
dleldlnumadouiiadaldanidldfonsmnsilugam 100-200 un. Ko/nn. dwalidrilnediamgadnty uinsld
T,wLmaLS?J&’mﬁaﬁ’mlﬁmmﬁﬂlﬁmmﬁﬂué’qum’h 300 1n. K0/nn. nduhlviaugavestinlnaiiuusliuanas (Figure
12) Wuinrtuiminanuasintinuimosding fnui mndnlneldsulnunadesfiadaldandliomns 400 un.
K,0/nn. nduilsiminanuazminuisanas (Table 4 uas 5) ﬁgaﬁaamﬁmﬁ’umiﬁﬂmmﬂﬁﬂaiwmm%aﬂuﬁm?ﬁu 9
iy Unduthifuey 4 U fwudn msldlmunadeslutiinadgaiuludmalininaiaivinvesfivanas (Purwanto and
Sudradjat, 2020) yenNtiy nslddelnunadendnsgsludnlnaniu wuin lvildnisesyiulaunnd1eainnisld
Tnuvadenlusasd uaznisladelnumadensnigailvinruduiuressigemsdy 4 lutninnanauilefieuiunsld
TnunaiBeslusnaimngan uenainiu Swiliunauasiumandnvasiivanas msldnumadoudnigedmalifivge
THunafouuazuuniifoulsanas 1o ndunsisenvessineinns uiismsananindudenisiedyiviavesiiy
(Usedaas uag yuIf, 2560) vy mﬂa’ijSIWLLmaL%auiuU%uﬁmﬁmmzfmﬁqLﬁuﬁqﬁwﬁ’miumﬂﬁmmsw%zy@uimaz
HANFNVBINY
Usrdnsnmnandeindeatsedumssnamnatinmiidutudeimadiusinewns 1 mhe Tneawszanznm
mMandniindaissazdmgailelivelusnsumnzan Tunwmssiuin Ussavsamidsaisyasiammnliesnsgeaui
azausensluiidoiisans Uslaevuiiles videmnauduiiy (ssms, 2558) aonadeafufinuin wWeldlnunaousnsngs
dwalinissaivlnvesiivanaswazysyansamnsndadindaisedam (Table 5) nislalnunadounaslssvie
Tnunadeufiataldanidldsmnaiassansammananindadsylndidssfu (Table 5) iy msldlnunadoud
afaldnid s iadidnenmduumadilnumadouuiivlfideusintunslfinumadoueslsd venanduly
fupoumsatelnuadennnidrdnslithduauliduasainiioannnudud uagvilfasalmumadonlditu luddu
Aulsifansduniduarsmermsfisdudeniasiydvlavesiy Tnefsenui msliddunfuliideasiusuldmals
ﬁmﬁmﬁu‘imﬁﬁu (Noel et al., 2024; Ofoe et al., 2024)
navaansldlwumadeuiianaldonidrlfonmwisdearndudusigemsluiiy
nslilnunadesdiataldandliomnsnduumadilnumadouuiie wui dwalidninedanududures
Tnuvadonludiumg o qﬁmﬁmﬁauﬁumﬂﬂd wonaniu Anudutuvednunadenludsng q wudn Saliuane
funslalnunadeuraslsdlusng 100 un. KO/nn. Wi (Table 7) agalsfniy nsldlnunadeudiadaliarndald
gramsludngs (> 300 un. K0/nn) ifewsdsnalfrnududurednunadosluiodofivanas windurhliaa
Wuduvessindu o anadldiguiontu wilnumadeuszidusigifvamisagaldegraianilos (luxury consumption)
(93gw5, 2558) winsldlnunadouiiatnldandn o lusasgeedmalifuuinaiiuisanzanudy uas

feviduang (Table 9) Fedanalsituiasaiula (Figure 1) sauisiminanuazusiaanas (Table 4 uaz 5) d51897U
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FrlwadiugnluianugnitlduusndiBonsnsngs wuin Pnlnaadydulnanas uazeraiinanulsiaunaszinsdadn kMg
Tufiy (Fnsnqual wae Sy, 2564) venaniu mslddelnunadensnadduiuigavgn 3 ¥ia wut Waideiuinng
avaulnuvadonfudy v ldenududuresundidounasuaadouanas (Grunes et al, 1992) lumanduiunisiiia
sefuneaBouuazuundidoslusefuiiguiuly dwalinsgelilnunadeslufivanadlfivudoitu (sagms, 2558; Fageria,
2001) agslsfinna et nTnaldsulnunaondstulusesduivmgay dwalvanududuresulngau weanoda
Tnuvandeon uaaideon wazuundidenluboidofiniugedy (Tables 6-8) WoRunAulaftuIadwmalidninainisgalisy
pwnsdswaliaududuressinemnsdu q lufimiugsu
navaansldlnunadeuiiadalfandnlfonmisidenisidsunlasiitevvesiy
Audldugniminaduyaiunensdfanmdunsadn (Table 1) Weoldlnunadeudiadalsnidliormnsdadien
flow 7.20 dwalifiovvesiufinduain 512 1y 6.31-7.53 nudnsnislaiiiindu (Table 9) ey Inuvadeuiiariald
MnilfsmrIamnganduianufuugsiuiasuadiinumadouuni lnoewlufuvesussmalnededulngidu
AunsauazilnunaiFon waag oy wasuundi@ousn (hNsuiaunfiay, 2558) S5189unislddnlsidsineududisenis
Usuussaunsa wuin mslddliisnsnsing o Hrevfinfiteviiu naemautiansgituluiu uasiiuuealen uundiden uay

Tnuvaigey SnviavihlinandnvesivnugnlufundsuSulsaiiadu (Nottidge and Nottidge, 2012)

Gy
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