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Abstract: The effect of biochar amendment on soil properties and carbon sequestration were evaluated using
soil samples which were collected from Pang Mapha district, Mae Hong Son province. The study was
conducted at the Faculty of Agriculture, Chiang Mai University. This study was divided into two experiments,
using completely randomized design (CRD) with 4 replications. Firstly, the effects of biochar amendment on soil
properties were evaluated. Three different sizes of biochar (2-5, 1-2 and < 1 mm) were mixed with soil sample at
the rates of 0.1, 1.0 and 3.0% (w/w). Soil moisture content were adjusted to the maximum water holding capacity
(MWHC), then left to dry at room temperature. After that soil properties were analyzed. For the second
experiment, effects of biochar on soil carbon sequestration were determined by mixing different rates of biochar
with soil sample. The soil moisture content were maintained at 50% MWHC and then incubated at room
temperature. After incubation, soil carbon content was analyzed. In addition, soil added with corn stubble (2
tons/rai) and soil without biochar were used for comparison. The results showed that addition of biochar >1.0%
(w/w) reduced soil bulk density while MWHC, pH, EC, OM, available phosphorus and exchange potassium were
significantly increased. In addition, carbon loss was found in the range of 0.16-0.26% with biochar treatment.
However, it was not significantly different when compared to the control soil (0.17%). In contrast to the biochar
treatments, corn stubble treatment showed significantly higher carbon loss (0.44%) than other treatments. These
results suggested that biochar application as soil amendment was an alternative way to increase soil fertility and

could lead to increased carbon sequestration in soil, 45% of carbon were captured.
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Table 1. Effect of biochar applications on bulk density (Db), maximum water holding capacity (MWHC), pH

electrical conductivity (EC), organic matter (OM), available phosphorus (avail. P) and exchangeable

potassium (exch. K) of soil collected from highland, Pang Mapha district, Mea Hong Son province

Treatment Soil properties
Db MWHC' pH EC oM Avail. P Exch. K
(g/ml) (%) (uS/cm) (%) (mg/kg) (mg/kg)
1. MHS: Control 099a° 5563e 520f 39.27f 446 ¢ 7.54 ef 139i
2. MHS:S<1,P0.1% 099a 5740de  534f 5147ef 453bc  826ef 258 e
3. MHS: S<1,P 1.0% 094c 60.10d 560e 96.00e 489a 1537 ¢ 261e
4. MHS: S<1,P 3.0% 0.84e 6986Db 6.58b 350 ¢ 480a 3887a 588 b
5. MHS: S1-2,P0.1% 097b 5828df 599d 61.80ef 449c 8.45 ef 196 g
6. MHS:S1-2,P 1.0% 092d 6347c 6.38¢c 188d 479a 13.35cd 221 f
7. MHS:S1-2,P 3.0% 0.82f 7285a 746a 514 b 489a 36.20Db 673 a
8. MHS: S2-5,P 0.1% 099a 57.76de 6.28c 42.70ef 4.48¢c 6.50 f 162 h
9. MHS:S2-5,P 1.0% 094c 5767de 666D 218d 460b 9.03e 312d
10. MHS: S2-5, P 3.0% 084e 649D 744 a 602 a 482a 11.76d 523 ¢
LSD (0.05) 0.01 0.77 0.17 38.29 0.10 2.04 4.61
CV (%) 0.94 0.87 1.82 12.25 1.52 9.10 0.96

1 . .
zero day after water immerging

? Means in each column followed by different letter indicate significant difference using least significant difference (LSD) at 5%

probability level
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ANIUNgA ANe9RUE N liin1snadunlaana s
ARRY LHadA N ALIEANN9 WA (electrostatic
repulsion) LA UR898YN1ARY N LHiN199Ad Y
Waanaiaanas (Chen et al., 2018)

Twwnadannuwanilasula

a 1 = a ] v

NNFANTIUTININAS LA UAIEa 1T 1N

unaideunuwandasuls (exch. K) JUBuNNan
o d 4 - .

ANNIFNI A UT NN TANAS L TnNTRNE N
Fan1maunm 1-2 Haawung luensn 3.0 wesidus
(wiw) doeinEaununadasnwanaauliigeda
673 Haan3u/Alaniu Tusnesulunssaisacunn &
PBuraununadannuandaguld 139 Faansu/
Alansu wanaliiiud NI BAN I WTAININT 8N
B lnunadauinduls o milunulsdseunn
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NANITANBINATRINIS LT a1 UTININAENIAN
WuASUaY (carbon sequestration) lumu
nsAnEnsAniuAFueuluAL Inannsiin
fudannaune 1-2 Jaawmns uanadllluaulugnm
AuAnsinariu faud 0.1-3.0 oS (wiw) WBeiuiey
FUAURANRedingTng 679 2 fw/ls waznssuda
pauAn (A lEinadadudanm) wdatihfaeding
AUUALATTINL BN nAN LAY fauRiazinnn 9Ly
WUI1 PTANENUTEINWRN ML BN AN fuanluA
Widuann 3.42 wefidus Tunssudsarunnilu 3,53,
4.00 uaz 5.13 wefifus lupun Lﬁudm’}mmwﬁmm
0.1, 1.0 uaz 3.0 Wafidus (wiw) mumm‘u yanANT
Bunnnnsueulupuiif Lmumufmmwuummmmu
fipunedeinnalugmnm 2 fvls udaanninnislsy
AT UTBIAUT 50 1wl oFidus MWHC waztu s
grungidiaailuszazioan 1 new udanfaet19Au
Wz iueumaent TWAW I A
fiiunedeiinatnaludnem 2 du/ls fnnegoy e
AN518U (carbon loss) N1NNTINTINARAUA 193]
Wed1Atyn1eana Ae 0.44 wWesifus viseAmtlu 1.63
n¥N CO,/100 NFN Tusueiinud BNDWTNNYN
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dn91 An1egryiduaiiuenatludas 0.16-0.26
wWafidus Telduanseainnasudsasupuatind
WedATYNana uansliiiuindwridafueuiioy
Tududan ey lugilnAeudraatasnuniusanis
tiagaansineqauvisduInnInauist A fuaunat u
padadinalng T9a1NN13AN U89 Schweikle et al.
d e e o~ d oy
(2016) MNeNFUANITRANIUARURITIUTAN NN AR LS
Angedinnlng Inansngung 400 asrnisaiiea
1 1 = dl a v aa a [ 3
wudngudananinan i 8 unsadng 10.14
wlasidus viseAsndudwisda15ueu 5.80 wasidust
@wnsziduisadng ludumion nsiaeds Walkley and
Black) dvaztiiulddnduridansusungnaand lndlé
TuanudanmAunnaeudinemn (5.80 Wesidus) A
Wu 7.44 wWefifud Weameududiurnidunsed
Aduauianualugu@anan (78 wlefidus) deya
=S d” Y @ 1 1 = v
AINNNTANET WA WIUGN audanndsenaulusias
BurtAniuauaeIdu RedIunaINIIgneent ind
% dJ 'S 1 Y 1 dl 1 = o
15 Fedupniueudoutias uazdoun ligneantdlad
= a % d‘ I'e ] ]
viragneand lad lfann Feduarsuaudaulgjaeg
o o  we A e
dnudanwiizaananannlfidndunniueunag lugln
= v o A Vo a a
e seduieldarudoninasldlumu nnsg
wanuulasmesandueuluavasldunnsnaiufug e
muau@ﬂ'ﬂaﬁﬁﬂéﬁ AN NAD A TuanieinaRunads
dnTwauiieadliumu vzt A fUauanaILANF 9N
naRNa I et el dad1Atyn1eatf el
P o v Y da aAe & T
Wasann lumedsdinalnauielaunsadaniuauludaun
\ v \ o =
awnsngeaganslFRiFuugandTugwmionw G
AMNHANITIATIZFB LT AN UAUN AN TDEI R RANE]
15l 9 aunse (biodegradable organic carbon,
BOC) Tumadadinqiwauitentinun 1 lunns@nm luass
1 Tnelmatia pyrolysis AaeLATas muli EA® 4000,
Analytik Jena (Analytik Jena AG, 2017; Jezierski,
2015 ) WUINRN3uN0L 34.43 wlesidus viseAndy
79.15 1lafidus aasauvizeaniuaniavin e lunada
frntwauiie (43,5 wledidius) luaneniaiuenlugl
Manas 7.24 wefdus visaanidu 20.85 Wasudus
a a 6 I's Q&; o ¥ v K o 2
9098UTET A T LRI A Lumadading Twaudie aein1d
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a aa a o ¥ v = a Ae
AUNNNIRNAadITiatina lng In1anasuesauyise
PNFTLAUAINAA
mevinliludonadatina lwanasanniiuimen
HaNAALAAnAnUIniinuisat Tuda 700-1,500
Alaniu/ls Tuat Auiuginatne HgNa wavszazilgn
o v o P = o & da Ao
padadininanunun M lunnsAnen luaFal Naunse
AFURL 43.5 Wafidus Anlu Bunaduiadaniuey
ot lupadedinatnawiniy 305-653 Alaniu/ls Wari
AagetIalnaiauNaNINan Il ua 1IN N Tas
HIUUNANINNBE 51319 400-500 DIATALTEA AT
Mdutanan 25 wWefdudassiiminuieingfu
(Schweikle et al., 2016) Gaal@a1uTnIW 175-375
Alansu/ls dudanninanldiauisdaniuau 78
wefifus viseralua iz A15UaWAIUNA 137-293
a o L oA o = \ a
Alansu/l3 Wetdrudaninldacldlusmu ua
= Shy @ 4 = a e a
N9ANENT ITWiudn Annsgryidaaniuauainaligl
AgAnsueulnaanlasiiiedainnssuaunistasaans
Tneq@uvieitioannn TiuwsnswainaugaasuAxNeng
rladnAtynnead @ asanananaliian duvsdanfuau
Tududannisnun (137-293 Alania/ls) aglugin
whasuwargniiul3luau viseAalunafiuinasuay

Manas 3 luaulfng 45 Wasdusd daa1urnsliann
Furndunsdarfuauiannalugudonin (137
Alansu/l3) usdaeiunadwisdasuauiannnlu
padadinalnn (305 Atanfu/ls) grudan 100;
((137/305) x 100 = 45 1@ 5idusl) Tuasin1sen
NIAEAaTIT 1 INATINNA BUTIFTASUABN AL
wannnazgnulasuidufngsivlugleafuaunau
aanltduarariuaulanaantadguesainia @
ABAARBIALNNTINENIUYBS Lehmann et al. (2006) #i
NUINNITAALEINN A AR UNTTANTURUIN S 3
woafidus wintssnudanuuulilEaudon wine
i iiludaniingaiu awnsawaesnfueulugingd
ANLAD 8T lUAUIADY 50 Wefidus Agtil anuEan
AalunAnA eI Hlszansanluwdeeenisiniy
- P p P Al =

AFUAU HasRnN s Usznaun AN AR AN T
= 's I a v =X 3 v
HiENuATUaUge wazAsuag luAuliuu Al
AUNANT1WTnINHNsUandaesRmAnfuanla
aenlad A ndAuniRnasBwisdtiadu o) 1 10
= + = + % + =2 1 a
Wi fJantan Javdn warilanan Aatiaanninia
annazizeunszantd (Table 2)

Table 2. Effect of biochar application on carbon sequestration in highland soil of Pang Mapha district,

Mea Hong Son province

%TC Carbon loss
Treatments
Before incubation After incubation (%) (g CO,/100g)

1.Control (Soil) 342d' 325¢ 0.17b 0.63
2.Soil+Biochar 0.1% 3.53d 3.30¢c 0.23b 0.85
3.Soil+Biochar 1.0% 4.00 b 3.74b 0.26b 0.95
4.Soil+Biochar 3.0% 513a 497a 0.16 b 0.58
5.S0il+Corn stubble 2 tons/rai 380c 3.36¢ 044 a 1.63
LSD (0.05) 0.13 0.11 0.16

CV (%) 214 1.92 41.35

' Means in each column followed by different letters indicate significant difference using least significant difference (LSD) at 5%

probability level
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N9AANTBIAL WA I AN9EN IR 1R R WA NA 1
AJ o ddgl Y @ 1A al A&I Aﬁ’l
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X o o A ;M aa
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