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A Study of Kale and Eggplant Growth Growing in Biochar-based Growing Media
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The objective of this research was to study growth of kale and eggplant grown in biochar-based
growing media produced from maize residue. The growing media under study consisted of soil, compost
and biochar in the ratio of 1:1:0.5 by weight. From the study, it was found that the growth of kale and
eggplant planted in biochar-based growing media produced from maize residue were significantly higher
than those of plants grown in media without biochar-based growing media (P<0.05). This might be
resulted from increasing chlorophyll content of kale from 34.93 mg/l to 70.24 and 72.48 mg/| at planting
period of 50 and 55 days, respectively, an equivalent of more than 50% increase in chlorophyll content
compared to control sample, resulted in a higher fresh weight and dry weight. Moreover, the addition
of biochar might enhance the chemical properties of soil in term of increase in both pH value and
macronutrient content. In addition, the electrical conductivity was lower corresponding to the increase
in cation exchange capacity indicating that soil had better capability for nutrient retention and nutrient

release.
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Table 1 The propertied of different growing media

Growing media pH Electrical Total Nutrient content Cation
Conductivity, organic (mg/kg) Exchange
EC content Capacity, CEC
(ds/m) (%) (cmol/kg)
Nitrogen Potassium Calcium
(N) (K" (Ca™
Soil 6.70 2.33 1.81 49 20.61 2.33 42.27
Compost 6.26 1.39 26.32 1.54 0.37 - -
Biochar 7.00 1.17 10.50 279 3,120 - 1,693.00
Soil:Compost:Biochar  7.29 2.14 9.11 58 21.78 2.39 44.32
(1:1:0)
Soil:Compost:Biochar  7.34 1.97 22.75 560 22.52 2.42 48.90
(1:1:0.5)
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Table 2 Kale and eggplant physiology with different srowing media at planting period

of 50 and 60 days, respectively (significant at p<0.05)

Growing media Kale Eggplant
Average Average Average Average Average Average
leaf leaf root leaf leaf root
width height length width height length
(cm) (cm) (cm) (cm) (cm) (cm)

Soil:Compost:Biochar 4.5+0.0006 18.5+0.0027 30.0+0.0032 13.3+0.0004 20.3+0.0019 30.0+0.0002
(1:1:0.5)

Soil:Compost:Biochar 9.9+0.0015 16.0+0.0003 26.240.0016 11.0+0.0023 17.740.0022  23.0+0.0004
(1:1:0)

Table 3 Fresh weight of kale and eggplant with different growing media after planting period
of 50 and 60 days, respectively (significant at p<0.05)

Growing media Average fresh weight (g)

Kale Eggplant

Soil:Compost:Biochar ~ 84.77+0.0008 46.57£0.0011

(1:1:0.5)

Soil:Compost:Biochar ~ 63.36+0.0023
(1:1:0)

251300017 [ h
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Figure 1 Percentage reduction in electrical conductivity of kale (a) and eggplant (b)

with different growing media
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Figure 2 Nutrients remaining percentage of kale (a) and eggplant (b) with different growing media
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Figure 3 Stem size, leaf width and leaf length of kale (a) and eggplant (b)

with different growing media
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W growing maedia with added blochar
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Figure 4 Percentage increase in height and root length of kale (a) and eggplant (b)

with different growing media

MNNTAAMINNITIASEYAUTRYOINIAILNTD
aguldhauneluiifisdudssaliiusinueaelsilad
Wndu il eUsuanaslsiladunnd unssuaunis
Fupsvinaniioadsansdunsdlunsmsdineg
wntunulidae vhldiiinisesydvinia dite
wanseanlugluuuveinshinandnluuTaunuuin
namAe nandnfiwiminanuaziminutannty
TngazihfivgnaneTanmisuugniidslulensay1v
wanAnuInnIAz g Ugnsietanwieuugni bl
dululewsZovay 43.48 Tnevminan way 62.71
Tnethoninusis (Table 3) MnmsAnwimtnanuas
vhwinuksesasiuazuside nuinihwinanuay

PUNLTIUBIAzUN T A LT U a5 eriantunis

Uaniuduain 45 Ju 1du 50 Tu wavanasile

U

szggatun1sugninnndt 50 Ju lagiwiinanuay

1% '
Y a

ihninuisvesaztiisnniiganuiiszeziailunis
Uan 50 Fu Tuvaediminanuazainuianes
sdofuualiinfistudessoznainisugnifiudy
210 45 Fu 3 60 Tu wazihmilnanuaziminus
yoszidofiunnfiganudiszozianlunisugn 60 fu
Fsduiudruanuenaniiniiaadiszeznanluns
Uan 50 uag 60 Tu vesAztuaruzile A1uady
FaduannsnasUldinssernalunisadagiiivie
flanysaifigauesnzinuazuzide Ae 50 uay 60 Yu
AUAU

11



IAITIVLLATAUF LIV INTLAEAT 40(1): 1-14

Tun1sAnnunisid sunlamisassines
vosnztiuazupde samdaiminnandndild T
Iluleviiiduasdlutannionugndanalnonss
sonsasyiulnvasiivlusiunsniwsine syl
Ann1sgeydeluseninamsasyivlavesiiy suds
n1svanUaessine sl efadosn1siluldly
msiqudule Seilifeiivgnieiannieudan

dululovisaglasusineanisi iieaneouay

o
a 9

wigiulalaaud 8nslulowsluianniaulgn
gegrginudunieTngluiu F99s9i8ann1snnAng

ANTNEIUNANAANY MADAIUYILLNUUSUIUNANAR
laonee (Panichsakpatana, 1983)

A3UNANI33Y

nsudntannioudgniifiosdusznavues
au Jendn wazlulowsludnstdiu 1:1:0.5 uas
1:1:0 wdiluugnazduazuzdowi oA nwinis
wigAvla wuinTannieulqni fleaduszney
voslulows ilvnsasyAvlnvesasiilazuzide
auysainintaqnionugni Liflesduszneuves
lulens Fuansluguvomandniiinnnidniduievas
Tasiady 43.49 lneviinan wag 62.72 Taeymiin
Wi dusudnasdn wazAndudesay 35.25 lag
oninan uag 39.73 Tasdwinuis dudunsie
aenAdestumLETINArLaruzdafiuinndn
Anidudesazlnoiade 17.02 way 10.12 auddy
snluninduluTensluanwieudgndadaeiiug
anmivlsidiagauauysoifty

AnAnssuUsEnA
I8 veveuAMLEmEITYMUINeEnS
198 wazuinnssy (u.) d1dnauiauIn1$Ife
N3RS (BIANTUMTL) WazayTInendousls Al
suUssmuatuayulunshauided auduie
YOUVDUA MBI AT. waAWIFUH vonAT AN
IMINTINUAZEAAIMNTTNYAT T LATAA LUz

wwIRn wazwiludaunnsesnunuideiiadaauysol
14 a
LONE1591999

Aumtong, S. 2008. Fertilizer Application
Technology. Chiang Mai: Faculty of
Agricultural Production, Maejo University.
83 p. [in Thail

Beadle, C.L., R.E. Neilson, H. Talbot and
P.G. Jarvis. 1985. Stomatal conductance
and photosynthesis in a mature scots
pine forest Il. dependence on
environmental variables of single shoots.
J Appl Ecol. 22(2): 273-586.

Chaidee, A. 2012. Plant Nutrients. Bangkok:
Office of the Basic Education
Commission. 16 p. [in Thail

Department of Soil and Science. 2005.
Fundamental of Soil. 10™. Bangkok:
Kasetsart University Press. 547 p.

[in Thai]

Chatsiriwech, D. 2009. Adsorption Process.

1%, Bangkok: Chulalongkorn University
Press. 226 p. [in Thai]

12



Journal of Agri. Research & Extension 40(1): 1-14

Fungo, B., J. Lehmannd, K. Kalbitz, M. Thiongo,

l. Okeyo, M. Tenywa and H. Neufeldt.
2017. Aggregate size distribution in
a biochar-amended tropical ultisol
under conventional hand-hoe tillage.

Soil Tillage Res. 165: 190-197.

Harvey, O.R, B.E. Herbert, R.D. Rhue and

L.J. Kuo. 2013. Metal interactions

at the biochar-water interface: energetics
and structure-sorption relationships
elucidated by flow adsorption
microcalorimetry. Environ. Sci.

Technol. 45: 5550-5556.

Kongklay, K. 2019. The Effect of Added

Biochar in Growing Media to Plant
Growth. 73 p. In Research Report.
Chiang Mai: Maejo University. [in Thai]

Land Development Department. 2010.

Soil Chemical Analysis Process
Handbook. Bangkok: Land
Development Department. 51 p.
[in Thail

. 2016. No. 12 Ranging from the Year

of 2017-2021 of Land Development
Strategies during the National
Economic and Social Development
Plan. Bangkok: Land Development

Department. 274 p. [in Thail

Masebinua, S.O., E.T. Akinlabia, E. Muzendab

and A.O. Aboyadec. 2019. A review
of biochar properties and their roles

in mitigating challenges with anaerobic
digestion. Renew. Sust. Energ. Rev.
103: 291-307.

Moldenhauera, P., S. Sundqyistb, T. Mattissona

and C. Linderholma. 2018. Chemical-
looping combustion of synthetic
biomass-volatiles with manganese-ore
oxygen carriers. Int. J. Greenh. Gas

Control 71: 239-252.

National Statistical Office. 2017. Summary of

the Findings of the Population's
Working Conditions Survey Conducted
in April 2017. Bangkok: Ministry of
Digital Economy and Society. 8 p.

[in Thai]

Office of Agricultural Economics, Ministry of

Agriculture and Cooperatives. 2020.
Data on agriculture productivity.
[Online]. Available http://www.oae.
go.th/view/1 /TH-TH (23 June 2020).
[in Thai]

Osotsapar, Y. 2009. Plant Nutrients. 3,

Bangkok: Kasetsart University Press.

529 p. [in Thai]

Panichsakpatana, S. 1983. Soil terminology.

Thai Journal of Soils and Fertilizers

5(3): 232-236. [in Thai]

Suksawang, O. 2015. Benefits and guidelines

for using biochar (bio-charcoal) of
new organic agriculture. [Online].
Available https://www.youtube.com/

watch?v=xrWzFkXGIrA. (23 June 2020).

13



IAITIVLLATAUF LIV INTLAEAT 40(1): 1-14

Sun, Y. and W. Li. 2017. Effects the mechanism

of micro-vacuum storage on broccoli
chlorophyll degradation and builds
prediction model of chlorophyll content
based on the color parameter changes.

Sci Hortic (Amsterdam) 224: 206-214.

Szabolcs, I. 1992. An Overview of the Salt

Affected Lands in the World. pp. 19-25.
In Proceedings of the International
Symposium on Strategies for Utilizing
Salt Affected Lands. Bangkok: Land

Development Department.

Wang, V., L. Zhang, H. Yang, G. Yan, Z. Xu,

C. Chen, and D. Zhang. 2016. Biochar
nutrient availability rather than its water
holding capacity governs the growth of
both C3 and C4 plants. J. Soils
Sediments 16: 801-810.

Wua, W., M. Yang, O. Feng, K. McGrouther,

H. Wang, H. Lu and Y. Chen. 2012.
Chemical characterization of rice straw-
derived biochar for soil amendment.

Biomass Bioenergy 47: 268-276.

14



