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Solid State Fermentation of Trichoderma harzianum on Agricultural Waste (Banana Peels)

fsnsse Tapauades

a a 14 a 4 a L4 ) o G @
MuIvINeIMdasuazaaamans ausInemaniiaznalulad ﬁmuumﬂiuiaﬂﬂnmu

833 DUUNTEIW 1 HJG-’Iﬂ‘lqu’Tu NFUNNA 10330 Tn3emn 02-219-3833-40 E-mail: kanekol131@gmail.com

Siriphan Soponsathien*

Department of Science and Mathematics, Faculty of Science and Technology, Pathumwan Institute of Technology

833 Rama I Road, Wangmai, Pathumwan, Bangkok 10330, Thailand. Tel. 02-219-3833-40 E-mail: kaneko113 1@gmail.com

unAnge
‘g . . 5| o d
1¥®91 Trichoderma harzianum ulumawugmn
v a wa X A ~
‘ﬁm1Jgpmmimm;uwammmqimwﬂmmn1w
a a o d
inﬂ’J"ﬂﬂiﬂﬁ'ﬂ AUSINEAT UK IINYNANDBAIAITAT gﬂ

N day

o V=2 a a A v
muﬂ‘vﬂnyﬂunﬁwaﬂﬂﬂauwmmmwmmﬂaannma

a

tiou !§ﬂ§1 T. harzianum msm"le’\'ﬁmﬁmummsnﬁm

&’ <& = &’ =
150194 Potato Dextrose Agar (PDA) Jalailvea¥es1il

A

anvazflunuuethey (floccose) 319530 Tng@Ted
Tntifgveurenianyaznadn waife) Ay T
v X . a v 4 X o
N 15051 T. hargianum 1938y 1AvueImIsaaavonds
PDA ttaz01¥insiagatoraannagvion (BPA) aoutnalal
\J U \ Al v dv g < =
uanaan sanuIndulouuerrisideayeuds BPA i
o v a o A X '
anvazing idlandauuuldfvemsideaie linums
b4 = ts' A .
@514 clear zone soulnlafifeNveu¥es 7. harzianum
VU1 YO Carboxy methyl cellulose sodium salt
congo red solid medium + 2 % nlasnndevien (CMCc +
2 % BP)
| a J &'
wanisnageunistilul filnvve e
. Al du‘ a A .
T. harzianum ﬂmmmmummgiiﬂwm (soilborne
pathogenic fungi) 1a8A% dual culture FINATDUAUIFOT
Fusarium  oxysporum, Pythium aphanidermatum Wag
Phytophthora palmivola VU1 GENED) PDA, BPA,

uaz CMCe + 2 % BP  111m3naaed 3 61 Tuusazg

Research Paper
*Corresponding author

a

I aw ¢ X . v &
wumaihlfiosvessest 7. harzianum aowesiAu
Jd v

aunglsansie 3 aewug Jamduljdndde

Phytophthora palmivola Tagegaunaztiuil f]‘]jﬂ Ao

a4 a

'
a

P. aphanidermatum Iqsiesign

a

A a < a N A
!N63!ﬂ§13‘ﬁi'ji\!ﬂ”lWﬂli’NﬂﬂﬂﬂﬂiEl“ﬁ?ﬂ”lW!ﬂﬁi’)ﬂ

v 2 o & . Ay '
ﬂﬁ?ﬂﬂﬂuﬂﬁuﬂjﬂﬂ“ﬂ’]i1 T. harzianum NWUIINNDAIIAIU

[y

m3veuaalulasau (C:N) iy 35:1 Y3anadunsaing

a

‘ J y d
63 - 63.2 edidun, Smnamgermislugdiduszlay
T =) = A} \
aony laainzlnunaFan (K,0) ganiannasgivie
a A d o a
dunidgumugeaiinivualagnsaivimsnyas i
=
¥

a N d A v v A v
UNY amwzﬂaannamwauﬂunmmﬂuummmi
1 Y

MNTuveaszav pH nazmmsinihgs (szdv pH
7.78-7.8, mmsinld¥h 12.10 wEFeuaemns)
any 0 Y . .
TaegdsmsndpuuvuTia (solid- state fermentation)
VA . 2 b4 g
WUIWTOS T. harzianum Wignazaiwalesuuems
d a aa

waenndevion 4.7 x 107 aeidediadans (1.8 x 10°

a

RN v A y
ﬁﬂﬂﬁﬂf’)ﬂiﬂ!ﬂﬁﬂnﬂa?ﬂﬂﬂu) N UAUAZUUNINIUNNN

a o
[l

Y I3
50 - 60 sruvaTaa annsafunmales 1 lufiudald
A y a a
Uszana 1 heu Ngargiitiedlunasswaradnisiaain

A
[§ )

M uﬁlu . Trichoderma harzianum, Lﬂaﬂﬂﬂgﬂﬂﬂﬂu,

a o
Dual culture, fJadun3dnanin

Received 20 December 2012
Accepted 30 April 2013



an =) a
AINIIY Iﬂﬂﬂ!!ﬁﬂﬂi / ]15615’3’[51'{'1151]7;!3»]

Abstract

Trichoderma harzianum was the commercial
strain of the laboratory of Biological control of plant
pathogens, Department of Plant Pathology, Kasesart
University that was studied for biofertilizer production
by using agro-waste (banana peels). T. harzianum grew
actively on Potato Dextrose Agar (PDA) medium, the
colony of 7. harzianum formed the compact mycelium
with green pigments. It produced the round smooth,
small green conidia. Growth of mycelium of T.
harzianum on two different solid medium (PDA and
BPA) was not quite different. But the mycelium of 7.
harzianum on Banana Peels Agar (BPA) were rather thin
and flat. Although growth on PDA was slightly better
than on BPA. No clear zone was produced around the
single culture of 7. harzianum on Carboxymethyl methyl
cellulose sodium salt congo red solid medium + 2%
banana peels (CMCc + 2 % BP).

Antifungal properties of 7. harzianum were
tested against soilborne phytopathogenic fungi, such as
Fusarium oxysporum, Phytophthora palmivola, and
Pythium aphanidermatum by dual culture testing on
different solid medium (PDA, BPA and CMCc + 2% BP).
Three replicates were prepared for each pairing. The
reduction in growth of the three genus of soilborne
phytopathogenic fungi was evidenced. The maximum
inhibition was observed in dual culture of P. palmivora,
and the least inhibition was observed in dual culture of
P. aphanidermatum.

The quality of banana peel Dbiofertilizer
produced by 7. harzianum was analyzed. The results
showed the ratio of Carbon to Nitrogen (C:N) of 35: 1. It
contained 63 to 63.2 percent of organic matter. Level of

nutrients in available forms to the plants, especially K,O,
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was greater than Thai organic fertilizer standards of
Department of Agriculture. Decomposed banana peels
tended to increase both pH and the soluble salts with high
electrical conductivity (pH 7.78-7.8, EC 12.10 dS/M)

T. harzianum was cultivated under solid-state
fermentation (SSF) by using banana peels as substrate.
Spore yields were obtained at 4.7 x 107spores/ml. (1.8 x
lOsspores/gram of banana peels). Dry spores were
harvested and dried at 50-60 degree of Cenceus. They
would be stored dry about 1 month at room temperature
in sterilisable plastic box.

Key words: Trichoderma harzianum, Banana peels,

Dual culture, Biofertilizer
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