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Biochar properties affecting corn growth in a sandy soil
of Northeast Thailand

7 dyx
aupIE YATHUN", Jonathan L. Deenik’, Y5589 NUUaW’, Michael J. Antal’,
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Somchai Butnan'*, Jonathan L. Deenik?, Banyong Toomsan®, Michael J. Antal*,

and Patma Vityakon!
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ABSTRACT: Biochar is promising to restore degraded sandy textured soils in Northeast Thailand. However, biochar
properties, notably volatile matter (VM) and ash contents, have to be considered due to their effects on plant growth.
A pot experiment was conducted to compare the application of biochar produced by the northeastern Thai traditional
kiln (production temperature ~350°C) (high VM and low ash contents) with the modern Flash Carbonization™ (800°C)
(low VM and high ash contents) technique to the Khorat soil series (Kandiustults). Both biochars ameliorated Al and
Mn phytotoxicities in corn. However, the FC biochar possessing high ash content led to K antagonistic effects to Ca
and Mg lowering corn growth. It was concluded that the traditionally produced biochar could restore and improve
soil fertility and plant growth in degraded sandy textured soils in Northeast Thailand. The low ash content of this
biochar did not have negative effects on plant growth.

Keywords: degraded sandy textured soil, ash content of biochars, eucalyptus wood, nutrient antagonism, elemental
phytotoxicities
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LAR9L Table 1
.l = & oA Ay aad
U M lunsANEAR (1) NUNNARALEAEN
v o = A dj Y
11U (TK) 284n1ARzduaantaeawie d9ldinanlu
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a4 5uuaz (2) uiinandeaasie vl 4maia
N9 Flash Carbonization™ (FC) Faienlneld
AINFAULLLAUNAY (40 w) ﬁlﬂqmuqﬁz};q
(800°C) WLLSUWAY AINUAZIDUATBILFAALTS L1
Butnan et al. (2015) duiagastinganannldin
waafiupe dauanavesldyaadsia (Eucalyptus
camaldulensis) vintnuasesiialluaugasen
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fu Gauandlilu Table 1 in1eugegaaulaee
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iarnisnaaedluBeunaans

Table 1 Initial properties of the Khorat soil and traditional kiln (TK) and Flash Carbonization™ (FC) biochars

used in this study”.

Soil/biochar” Proximate analysis (%) Soil texture pH Extractable element
Mineral N K Ca Mg Al
VM Ash fC (soil/biochar:H,0 = 1:5) (mg kg (gkg")
Khorat soil - - Loamy sand 5.52 23.59 0.014 0.1 0.021  0.011
TK biochar 35.79 235 61.86 6.52 24.26 5.1 5.41 0.43 0.14
FC biochar 14.65 3.85 81.50 8.92 11.87 7.81 1042  0.59 0.33

"This table is adapted from Butnan et al. (2015). “For analytical methods refer to Butnan et al. (2015).

MINARBILULTBUNARNDY

3R N LELUNAREILLIL Randomized
Complete Block design (RCBD) iszneusag 3
nesrRanaaed Aa (1) luldanu (control), (2) 1w
TK 4% Tagninuin (wiw), waz (3) lda11 FC 4%
wiw 4119 3 1 IneRgnTNLTLAaENI TR
mauimwﬁwﬁﬂ 2 kg lunsznnefididunn
ARINANY 16 cm WATANINEGS 17 cm (I11A 3016
cm?) Ugndnalnm 2 A% Axans 39 i Tddnufies
pfuieade neudgninetnanded 1 Ugndnalne 2
frunszons iFuiRendna e luiud 30 wislgn ns
4i]eI70471 NIANNTULALALANITNAARY FBNNT

q a

iLeEng kazdsdnasiRuwar g lueal s
"9 Auseazidenlu Butnan et al. (2015)

MSIATIEANNADA

WL UANAETEIN N34 384 199 (fm
winuiie) vaednalne faeds Tukey's Studentized
Range Test Tnaldlisunsn SAS v. 9.1 (SAS Insti-
tute, Cary, NC) LaZAAP LR ANLlTZANA NI AR
1A (coefficient of the determination, r’) LAZANNNT
N1TOANDE (regression equation) foalilsuna
Sigmaplot v.12.5 (SYSTAT software, Inc., Chica-
go, IL) MR NERA AT TN A2

a

WANFNNNEDAN p < 0.05
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Figure 1 Corn shoot biomass in (a) crop cycle 1 and (b) crop cycle 2. Error bars represent standard error of

the mean (SEM). This figure is adapted from Butnan et al. (2015).
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Figure 2 Biochar effects on soil properties and plant growth: (a) relationships of soil K concentration with

tissue K, Ca, and Mg concentrations and corn shoot biomass in crop cycle 1; (b) relationships of soil

K concentration with tissue K, Ca, and Mg concentrations and corn shoot biomass in crop cycle 2;

(c) relationships of added ash content with soil pH, soil Al, and corn shoot biomass in crop cycle 2;

(d) relationships of added ash content with tissue Mn, tissue Mn:Ca ratio, and corn shoot biomass in

crop cycle 2.
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