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DEVELOPMENT AND RESTORATION OF SANDY SOIL IN THE RAIN-SHADOW
AREA WITH BIO-CHARCOAL

Pinitpon Pituya1 Ananya Popraditz*

Abstract

Production of biochar by Slow Pyrolysis dissipation at a temperature of 500°C,
combined with compost and bio-extract, to improve sandy soil in Rain Shadow in the Huai Sai
Royal Development Study Center, Sam Phraya, Cha Am, Phetchaburi. When comparing some
physical and chemical properties of biochar of the 4 materials tests. It was found that coconut
shell biochar has the highest surface area of 7.83 m2/g, followed by Durian bark 4.25 m2/g.
While biochar from Durian peel and Bastard poom sheath the highest porosity was 208.804,
200.304, respectively, When considering chemical property elements of carbon, hydrogen and
nitrogen it was found that biochar from Peacock’s crest sheath gave carbon and hydrogen at
the highest rate of 72.04 and 4.10 percent, respectively, and biochar from durian peel had the
highest nitrogen content of 1.18 percent. From the experiment of planting shallots, it was found
that. The soil control system included soil mixed with summaries biochars 4 type, biochar from
coconut shell and biochar from durian peel. There was no statistical difference in growth and
weight. The experiment was composted with biochar from Samrong pod and guppy pods the

growth and total weight were significantly different at the confidence level <0.05.
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Wosius (Tenenbaum, 2009) annsiUBsuutasaningfienna uenaniidsausaaiiassldain
msannsUdesfinnsuaulaeanlasdmiuinensnsiialan(Carter, Shackley, Sohi, Suy, & Haefele,
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sosasndududinimainnzaiuznina dndilse dnmsungsuasiudenideou fusunasesasves
msvsunarlalasiautiosiian uazdudinmaindenySeuliviinaiesazvedlulnsiougeaed 1.18

2. MSSYLAULAUDINBULAY

nmnapslgnuenuasiusiuualuganaassia 6 gannaes Id3uddunismnass
ilo¥uil 20 AanAu 2559 waziiunanAnlo YU 16 unTIAN 2560 FAmeNsLAUHANER 86 Tu uarld
ufutoyadsil

2.1 anuevedly

11305797AAu81Iveslunen uAslugI901Y 10 WAL20 TU VBILHATYANAADY

wui vesussiimsaiadulaveduluyamnaaesiffunautentnuazdiusiy dnidenyi3ounas
fungamendn fanuenvesluinnnd dndalss dveungs uazgamuay Faimseiauiulamn
flanluriseny 60 Yu ndminduluazBungannadyiuln Samui Aumaudendnududndinm
MnwdeniBou uazuinmanindlsdaugnvedluinniian sesasndudnainilnmaeungs
Aussutus nzauzninuazyamuauiimundesiian laediaugnvedy fami 5



28 | Uil 13 atuil 2 (nqunAu-Aamnes e, 2561)

fiann Unevuaveilyy

@y

1 InSUsehvg

[~ el

50.00

B 20 Tu

B30T

90 Tu

50

LufAT nivinannfaTudulanisvaddunonunidasony 10-805u
B0 pg70 7w pg B80T

a0.00

30.00

20.00

10.00 -

AUAY

AusIu

WaannFau  AzanuEnim

Hnwnsungs

Hadilss

219 5 MsiSeuisuanueeagv b uraLLag

2.2 YUIAVBI

HANISATITIAVUIAANIFUNTLAUEINAUATAINEIVDITINOULAY HUTT NOULA
fvwadusugudnansegsening 0.85-1.88 wURLATUALAINEHVUIATENTIN 1.30-2.83 LUUALAT
Tneyamaassiinandudinmanindlsdvunmduiuguénananniian sesawnidugemaassiina
U maInnmaungs fusin Wasnyiseu Yaatuaulay nzatuzns livunaduiugudnans
ﬁaaﬁqm Immwiamgwmamﬁwma?ﬂh 1.88, 1.83, 1.78, 1.75, 1.70 wag 0.85 WURLIAT d1%5UAINY
gundsvomenuns WU YamuauTivIAANLguNNTIgnfe 2.83 lwufluas waryaMnaDTiHaLd Y
Fanmannzanugniniivunanugeiesiigade 130 wuing fanmil 6

ofiins nsmudnsuuaduugudnaanisvasiviauLag

3.00

2.50 ‘ )

2.00 l

1.50

1.00

0.50

7 AIURR fum [ wWlonySeu | nvawswin | Hnsungs | Hndils
i Sudumudaans) 170 178 175 0.85 183 1.88
i Pugania 283 280 240 130 275 248

AT 6 VUALEURNUALENA1ULAAILEURRLYDIVBLLA



M3aTHeuaziau Ylageansal lunssusunyudud auinenmansuazmalulad | 29

23 thwilnmesi
231 i
thwiindmenunaadslussiasyansmaass nuidvmidnegsswing 14.17
~ 19.17 niusleth Tnsgamnaesiifidunauosdudinnandnmeungauagiindlsdsihmiiniiade
whiuuazanniian sesasnidufusn WioniFeu muguuagnanugwiiliduiiniiadetosiian
Faflen 19.17, 17.92, 1667, 14.17uay 11.67 n3usiavi suady
2.3.2 thwifnly
ihniinveslutadonudt Suhninegsening 3.75-5.42 ndudedu lngeyn
neaesiifinaudwiinmaniindlssddwiinluedeunitan fe 5.42 nfusedu sesasunduden
yFou nganuzndn Hnmaungs dmsueauauasAursihiwiinlundedesiian Susazgananos
fhmiinluiads 5.00, 4.58, 4.17, 3.75ua% 3.75 nSusedu auaEy
233 thmiingu
dofasanthwiinsueshuarlueds wui gmaaesididiudanimainin

v
P

dlsailihwilnuniandie 24.58 niusedu sesawndulnvisungs Ausimudennieu pmuau uaz
nganuzniNiihwintesiign Jadldade 23.33, 21.67, 21.67, 17.92 waz 16.25 nuse Aua1nu
gansnlunnd 7

a5y asvuaasimtinimas divilnlumdslas dwinsunge

| windueds ggdwinluedy g odinToueds

25.00

20.00

NEIEIE™
M EIRIRINININ
wll Ml Ml Ml Ml NN

AuAsl fiusau wWionySuw nvamzndn dawawngs ndilss

AN 7 N5 Tukazirinsiuedgvesvieulkag

3. 9w
° @ d' ' oA = 1 '
Juuiaigvewmeuuadlundazynnisnaaes nudt dAadgegsening 65.00 -
198.33 viaynnAaed Fayanaassilaudinimainindilss Sdnnuinaiouniigadie 98.33 e
ganeaed sesaandugudinimaniinmeungs wWaenyideu Ausiu muankaznyatugndiduau
Wiadedesiign Gellinuiuiiedy 93.33, 86.67, 86.67, 71.67 Wag 65.00 faYANARDY AIN1NT 8



30 | U 13 atufl 2 (Wqunpu-Aavinag w.e. 2561) Ao Unevuavetiyn WsUsehug

o Swauvinaie
80.00
60.00
40.00
20.00
7 ATUA fusm | Wasnydou | nzanuenin | famiaings | Andils
| wnwiuads] 7167 86.67 86.67 65.00 93.33 98.33

AN 8 WIULRAY

TngmsAinwilaninsaesuneledn andinmannindilsuazilnmeungs danumanzaunan
TumsuSulgeunneluniuivegnvenuas Wesnnliimiin 31uiu wasihwiniugsiign

djuuazaiusnenansivY
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UINTZIUVDY International Biochar Initiative, (2016) %mé’mﬁ’uwamiﬁﬂwwm Kookana, Sarmah,
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funRad el wazdauansalunsifvaisemnsliunn snsurwnadnusslenineqdunidnu

'
=

Faywnesiiuiinazgngu danudrdgaenisiniiuautiu lne se.ue.ns.niaed Asus, (2554) 14
Anwliinseiiudng nanaudinmiigamgi 500 eswreaidea MINWARIT LN 42.08 AN910UAT
Aansu iduugudnalegnIuede 35.53 ssanseu wazdauaisalunisgaduin 3.8 i1ves
iwinLAL

2. M3 AulaveInud Yanaaesinaua NS yulavedlufiniiganiunu

< a o a ) T B G 1

91gNSNUVIHANAR 86 Tu Faunforgveouuadlurig 90 -110 u Fulunaunananudusiives
oA = Y o ' a 1~ N Y oa v °o g v
61U BeaenaaediunaYas JRC, IES, (2010) seyINSHARSUTINI Agilidninsueieg villd

duTinmitladiaiarnndunse - an eglutaesening 6.2-9.6 Faheusuanmanulunsa-asvesiu



M3aTHeuaziau Ylageansal lunssusunyudud anImemansuazivalulad | 31

3. mslinandn wuin sudanmainiinaungs dndlss fiuszansnmegnsdslunistoe
dunandnneuuns feiu Yaqmdeisansssuwdfiluasdunidifideseuaunsaatioutansau
Suduvssloniudinunsns iosndwdamidiufisimsuaggngusuounnn ausadnifusg
onsuazuilegendevesaduvisiiiuuselomituiiy JsamnsailudszgndlfifoRamnesdanug
uAnwasns luFesmsusuuslasasesiulunsyuiumsaanemsliiAnaasiuasuasddusioly

daiauauug

1. ﬂﬁﬁnmﬁlé’ﬁnmawqﬂmuLLm ﬁ?fﬁLf]uﬁsnmqéy’uuasLﬁmqgmatﬁm Fepsfinnsinundn
visomslifiwidauvannnaeiileliliteyaiignieauaziduyselomiiousyanu

2. malddudanmuulsiunseansu msimsfnunanwdefiiadug ddlufiud
vidoyuvu tiensliuselomifidurvomingnsosuwa

3. JymanudeuTnsuvesiuluusaziuiiinnuunnsieiu Semsdnvdndruvesan
Fanminzautuanimiu ileliAudaunmuszifnaudiiulunisussnauln

AnAnssuUsEnA

yauoUAM1A AT N AlEA LY veveUAmMYIaIN IRt INe deiililenid
Whdnuilussiuguidudio quddnvinistauiiensiesuideawinanszsieig faduayy
sulsznaadllianuiifinu naass veveunauimithiiviesufuRng anzdmmaniuazimelulad
MsinYAs L Aendedaling ewamesys Adeliduinviuazveveunaamine de sy
Jlavoansal Tuwssusumguiud Smdaunumd Alddudunsdnlitinisussainmsluaded

LONE1581994

NINdNEzINITINYAT. (2559). Fudeyauaznzilouinensns. 1891y, 31.

WINA F3UT. (2554). nsnagauananazvasaudnmanawlineuthluuTulsenannav.
UYIA.

S5 IUN avglal. (2558). NskaANYAamENUTYILATEFRINDINEL.NTIIYINTNYAT drindTeuas
Wt SinuAsund 8.

Sewand wsAgnTaed, Lougniuyt esuud, & Sl alygau. (2006). Mawdagusauvisainduda
1804, Naresuan University Journal, 14(3), 8.

@uéﬁﬂmmiﬁ@umﬁuwmEJéYuLﬁaﬂmmﬂwsziwﬁﬁ. (2559). nsldgudanmlufunse e
HANGRATOULAS. LBNETIAANS, 16.

Carter, Sarah, Shackley, Simon, Sohi, Saran, Suy, Tan Boun, & Haefele, Stephan. (2013). The
impact of biochar application on soil properties and plant growth of pot grown
lettuce (Lactuca sativa) and cabbage (Brassica chinensis). Agronomy, 3(2), 404-
418.

International Biochar Initiative. (2016). Standardized Product definitio and product testing

guidelines for biochar that is used in soil International Biochar Initiative (IB),



32 | Y7 13 atufl 2 (Wqunpu-Eavinag w.e. 2561) Ao Unevuavetiyn WsUsehug

Standardized Product Definition and Product Testing Guidelines for Biochar that is
Used in Soil, International Biochar Initiative 2016. Available online:
http://www.biochar-
international.org/sites/default/files/guidelines for biochar that is used in
soil_final.pdf (accessed on 21 January 2016).

JRC, IES. (2010). ILCD Handbook. International Reference Life Cycle Data System Home
page. Available at: ct. jrc. ec. europa. eu/assessment/assessment/projects.

Kookana, RS, Sarmah, AK, Van Zwieten, Lukas, Krull, Evelyn, & Singh, Balwant. (2011). 3 Biochar
Application to Soil: Agronomic and Environmental Benefits and Unintended
Consequences. Advances in agronomy, 112(112), 103-143.

Lehmann, Johannes. (2007). A handful of carbon. Nature, 447(7141), 143-144.

Novak, Jeff, Sigua, Gilbert, Watts, Don, Cantrell, Keri, Shumaker, Paul, Szogi, Ariel, . . . Spokas,
Kurt. (2016). Biochars impact on water infiltration and water quality through a
compacted subsoil layer. Chemosphere, 142, 160-167.

Oochit, Dooshyantsingh, Selvarajoo, Anurita, & Arumugasamy, Senthil Kumar. (2017). Pyrolysis
of Biomass Waste Biomass Management-A Holistic Approach (pp. 215-229):
Springer.

Pinitpon, Pituya, Thavivongse, Sriburi, & Saowanee, Wijitkosum. (2017). Optimization of Biochar
Preparation from Acacia Wood for Soil Amendment. Engineering Journal, 21
Number 2(March), 6. doi: 10.4186/€j.2017.21.2

Pituya Pinitpon. (2015). Effect of biochar application in sandy soil rain shadow area on
sesame (Sesamun indicum L.) production. thesis, 166.

Saijit Daosukho; Arun Kongkeaw; Urawan Oengeaw. (2012). The Development of Durian Shell
Biochar as a Nutrition Enrichment Medium for Agricultural Purpose : Part 1 Chemical
and Physical Characterization. Department of Science Service, 1(1), 9.

Singh, Balwant, Dolk, Michaela Mei, Shen, Qinhua, & Camps-Arbestain, Marta. (2017). 3 Biochar
pH, electrical conductivity and liming potential. Biochar: A Guide to Analytical
Methods, 23.

Tenenbaum, David J. (2009). Biochar: Carbon mitigation from the ground up. Environmental
health perspectives, 117(2), A70.

Warnock, Daniel D, Lehmann, Johannes, Kuyper, Thomas W, & Rillig, Matthias C. (2007).
Mycorrhizal responses to biochar in soil-concepts and mechanisms. Plant and
Soil, 300(1-2), 9-20.



