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ABSTRACT

Indigenous fungi can be found around bamboo clumps. This study aimed to identify
indigenous fungi isolated from the bamboo clump as biological control agents against pathogenic
fungi of Fusarium sp. in garlic. The study was conducted from June to September 2021 at the
Laboratory of Pest and Disease Observation, Temanggung Regency, Central Java, Indonesia. The
current research design involved the following three steps, (1) Isolation and identification of the
pathogenic fungi of Fusarium sp. in garlic, (2) Isolation and identification of indigenous fungi
collected from the bamboo clump, and (3) Antagonism test of indigenous fungi isolated from the
bamboo clump against Fusarium sp. in-vitro. The results showed that ten species were
successfully identified, and five species had the potential as biological control agents against
Fusarium sp. in garlic; Penicillium sp., Mucor sp., Aspergillus spl, Aspergillus sp2, and Tricho-
derma sp. Trichoderma sp. revealed the highest antagonism (66.71%), while Penicillium sp.
revealed the lowest antagonism (32.925%) against Fusarium sp. Based on their antagonistic
potential, Trichoderma sp. showed the highest ability to suppress Fusarium sp. (66.71%), while
the lowest one was Penicillium sp. (32.92%).
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ABSTRAK

Jamur indigenus sudah ditemukan pada rumpun bambu. Penelitian ini bertujuan untuk
mengidentifikasi jamur indigenus dari rumpun bambu tersebut dan menguji kemampuannya
dalam mengendalikan Fusarium sp. pada tanaman bawang putih. Penelitian dilakukan bulan Juni
sampai September 2021 di Laboratorium Pengamatan Hama dan Penyakit Kecamatan Kedu,
Kabupaten Temanggung, Jawa Tengah, Indonesia. Penelitian dilaksanakan dalam tiga tahap (1)
Isolasi dan identifikasi jamur patogen Fusarium sp. bawang putih, (2) Isolasi dan identifikasi jamur
indigenus rumpun bambu, (3) Uji antagonis antara jamur indigenus rumpun bambu dengan jamur
Fusarium sp. Hasil penelitian menemukan 10 spesies jamur indigenus pada rumpun bambu, lima
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diantaranya berpotensi sebagai agens pengendali hayati Fusarium sp yaitu Penicillium sp., Mucor
sp., Trichoderma sp., Aspergillus sp1, dan Aspergillus sp2. Daya antagonis tertinggi ditunjukkan
oleh jamur Trichoderma sp. (66.71%), sedangkan yang terendah ditunjukkan oleh jamur

Penicillium sp. (32.92%).

Kata kunci: Allium sativum, daya antagonis, identifikasi, pengendalian hayati

INTRODUCTION

Garlic (Allium sativum) is one of
Indonesia’s horticultural crops with high
market potential because it offers several
benefits, such as spices, cosmetics, medicine
(Sholihin et al.,, 2016), and anti-bacterial
source due to containing allicin. According to
Titisari et al. (2019), the business opportuni-
ties for garlic cultivation in Indonesia are
pretty high because the need and demand for
this plant are more significant than national
production. However, one of the problems
found in increasing garlic production is the
attack of the pathogenic fungi, Fusarium spp.,
which causes wilt disease symptoms.

Fusarium spp. are soil-borne pathogenic
fungi with a variety of about 100 species that
causes rapid damage to garlic (Pujiastuti et al.,
2014), with attack intensity reaching 35%
(Putra et al., 2019) to 75% (Mishra et al.,
2014). The distribution of Fusarium spp.
occurs through seeds, air, water, and soil
(Titisari et al.,, 2019). Toxins produced by
Fusarium spp. can cause plants to wither due
to interference with cell wall permeability
(Pakki, 2016). Symptoms of disease caused by
Fusarium spp. among others, are leaves that
turn yellow then dry, rotten tubers, and all
parts of plant die (Satyagopal et al., 2014).
According to Haryani and Tombe (2011), this
disease is very detrimental that cause the
death of thousands of hectares of plants,
decreasing quality and quantity of yield.

To date, farmers are still highly
dependent on synthetic pesticides for plant
disease control despite knowing that long-
term application will harm humans and the
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environment (Pamungkas and Ardiyanta,
2020) and leave residues (Hanudin and
Marwoto, 2012). One of the recommended
controls is the use of antagonistic microbes
that are safe for the environment, can
optimize the role of natural enemies which
are part of the chain in the agroecosystem
(Pamungkas and Ardiyanta, 2020; Sopialena,
2018), prevent economic losses and increase
crop yields (Djafaruddin, 2010).

According to Isniah and Widodo (2015),
non-pathogenic fungi do not show disease
symptoms in plants, so the non-pathogenic
fungi have opportunities as biological control
agents. Studies on biological control by
utilizing the potential of indigenous microbes
are being carried out because many of them
are found naturally in a particular area (Kumar
and Gopal, 2015), easy to manufacture, safe
for the environment, inexpensive, and
effective (Reddy, 2011). Indigenous fungi can
be found around bamboo clumps (Sujarwo,
2017).

Susanti et al. (2015) stated, high fungal
populations were found collected from
bamboo forests. The functional diversity of
microbes from the bamboo rhizosphere plays
a role in increasing plant growth. Soil from
bamboo rhizosphere has been proven to
suppress plant diseases from the soil (disease
suppressive soil). According to Nurliana and
Anggraini (2018), the soil around bamboo is
often used as a medium for seeding plant
seeds, and there are many antagonistic fungi.
Tozlu et al. (2018) stated that Trichoderma sp.
can suppress the growth of Alternaria
alternata, a fungal pathogen that causes leaf
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spot disease on cucumber plant. Asniah et al.
(2013) reported, antagonistic fungi from the
rhizosphere of bamboo clumps, such as Paeci-
lomyces sp. can suppress clubroot disease in
broccoli plants up to 18.75%.

Similarly, Susanti et al. (2015) found
that indigenous fungi in bamboo rhizosphere
soil can suppress P. palmivora attack on
papaya seedlings, indicated by the lowest
papaya seedling mortality (12%). The object-
tives of the study were to identify and collect
the indigenous fungi from the bamboo clump
and determine their potential in inhibiting the
growth of Fusarium sp. causing the garlic wilt
disease in-vitro.

METHODOLOGY

The research was carried out from June
2021 to September 2021 at the Laboratory of
Temanggung Disease Pest (LPHP), Temang-
gung Regency, Central Java, Indonesia.

Methods

This study was conducted in 3 steps. The
first step was aimed to identify the species of
fungi attacking garlic that show symptoms of
fusarium wilt disease. Ten garlic plants with
fusarium wilt symptoms were collected from
Kledung, Temanggung, Central Java, Indone-
sia. The second step was aimed to explore
indigenous fungi from three bamboo clumps,
which grow on bamboo fields in Bandongan,
Magelang, Central Java, Indonesia. The fungi
assumed to have potential biological control
agents for pathogens will be tested further.
The third step was aimed to determine the
antagonistic ability of fungi species (2" step),
using completely randomized design which
was carried out in five replications.

Isolation and identification of Fusarium sp. in
garlic

Fusarium sp. were isolated from infec-
ted garlic, showing specific symptoms of fusa-
rium wilt disease. The garlic samples were
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washed, roots cut for about one cm, and
sterilized using 70% alcohol for one minute.
Then, roots rinsed using distilled water twice,
drained on dry tissue, and planted in PDA
(Potato Dextrose Agar) media as described by
Dwiastuti et al. (2015). The fungi isolates were
purified and identified macroscopically and
microscopically based on Barnett and Hunter
(1998), Wanatabe (2002), and Campbell et al.
(2013). Based on Agrios (2005), the fungi
found will be grouped into potential as
biological agents and pathogenic, and only
the potential fungi were further studied.

Isolation and identification

Indigenous fungi were isolated from
half-cooked rice, soaked in water, steamed
until half-cooked rice, then incubated for 5 to
6 days in bamboo clumps (Reddy, 2011). The
fungi isolates were isolated on PDA media
(Potato Dextrose Agar) by direct planting
method and incubated, then purified and
identified. Identification of fungi were based
on Barnett and Hunter (1998), Wanatabe
(2002), and Campbell et al. (2013).

Observation of growth diameter
Observation of colony growth was done
through a single culture of the antagonistic
fungi and measuring the diameter of the
fungi. Calculation of colony diameter of fungi
isolates was performed by measuring the
diameter of the radial direction (Figure 1)
according to the method described by
Achmad et al. (2013) and Risdianto et al.

(2017) with the following formula:
oY

oW

,
e

e
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Figure 1. Measuring the growth diameter of
indigenous fungi in petridish



Lestiyani et al. Indigenous Fungi from the bamboo clump against Fusarium sp

Radial direction diameter = w; w

is axis diameter w, x is axis diameter x, y is axis
diametery, z is axis diameter z

Antagonist test of indigenous fungi from the
bamboo clump against Fusarium sp. in garlic

Testing the potential antagonistic of
indigenous fungi from the bamboo clumps
against the pathogenic Fusarium sp. in-vitro
was carried out using the dual culture method
(Figure 2) (Ningsih et al., 2016).

n_g

Figure 2. Schematic of the dual culture of
pathogenic fungi and antagonist
fungi; A = antagonist fungi, and P =
pathogenic fungi

The antagonism ability is measured
based on the inhibition percentage and
antibiotics by evaluating the existence or
absence of inhibition zone. Antagonistic
potency of fungus growth inhibition based on

the following formula:
rl—

"2 % 100 %
r2

r1 = the radius of pathogenic fungi away from
the antagonist fungi colony (mm)

r2 = the radius of the pathogenic fungi
approaching the antagonist fungi colony (mm)

Antagonistic potency =

Criteria for the growth inhibition percentage
(%) (Amaria et al., 2013) as following:
70-100% = High inhibition

40-69% = Moderate inhibition

0-39% = Low inhibition

Data analysis

Data of indigenous fungi were
presented in images (photos), tables, and
descriptions. Data on the growth diameter of
indigenous fungi from the bamboo clump and
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antagonist test against Fusarium sp. in-vitro
were analyzed using Analysis of Variance
(ANOVA). If the data were significantly
different, further testing with Duncan's 5%
test was performed.

RESULTS

Identification of Fusarium sp. in garlic

Fungi isolate was obtained from
samples showing symptoms of wilt disease
was Fusarium sp., with the characteristics of a
grayish-white colony color, the reverse color
was pale cream, the colony texture was like
cotton, there were conidiophores and conidia
(Table 1, Figure 3).
Table 1. Morphological character of Fusarium

sp. garlic in PDA media

Identification Result

Surface color Grayish white

Reverse Pale cream
Texture like cotton
Conidiophore presence
Conidia presence

Figure A3. Morph

ological of Fusarium sp in
garlic; (a) Macroscopic, (b) Micros-
copic

Identification of indigenous fungi from the
bamboo clump

A total of ten fungi isolates were
collected from the bamboo clump, two
species of Aspergillus, two species of
Fusarium, and the six others. Fungi that
assumed as biological control agent were
Penicillium sp., Mucor sp., Aspergillus sp., dan
Trichoderma sp, and the others were
pathogens (Tabel 2, Figure 4, and Figure 5).
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Table 2. Morphological characteristics of indigenous fungi collected from a bamboo clump

Surface color in PDA Reverse in Texture  Conidiophore Conidia Fungi Species
PDA septate

black pale cream granular presence Presence septate Aspergillus spl

yellowish-green Cream granular presence Presence septate Aspergillus sp2

black grey black grey like cotton presence Presence septate Curvularia sp.

pink Pink like cotton presence Presence septate Fusarium spl

white yellowish-white  like cotton presence Presence septate Fusarium sp2

greyish-white greyish-white fibrous presence Presence  non-septate Mucor sp.

green (white on the pale yellowish- smooth presence Presence septate Penicillium sp.

side) brown

dark grey black like cotton absence Absence septate Rhizoctonia sp.

brown grey pale grey- fibrous presence Presence Non- Rhizopus sp.
brown septate

white tinge green yellowish-white velvety presence Presence septate Trichoderma sp.

Figure 4. Morphological appearance of ten fungi collected macroscopically; (A) Aspergillus sp1 ,
(B) Aspergillus sp2, (C) Curvularia sp., (D) Fusarium sp1 (E) Fusarium sp2, (F) Mucor sp.,
(G) Penicillium sp., (H) Rhizoctonia sp., (1) Rhizopus sp., and (J) Trichoderma sp.

Figure 5. Morphological appearance of ten fungi collected microscopically; (A) Aspergillus sp1,
(B) Aspergillus sp2, (C) Curvularia sp., (D) Fusarium sp1 (E) Fusarium sp2, (F) Mucor sp.,
(G) Penicillium sp., (H) Rhizoctonia sp., (1) Rhizopus sp., and (J) Trichoderma sp.
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Growth diameter of indigenous fungi from
the bamboo clump

The growth diameter characters were
significantly different amongst the indige-
nous fungi isolates collected from the bam-
boo clump observed in the present study.
The longest growth diameter was seen on
Mucor sp., Trichoderma sp. and Rhizopus sp.,
while the shortest was seen on Penicillium
sp. (Table 3).
Table 3. Growth diameter of indigenous

fungi from the bamboo clump

Species Diameter (mm)
Penicillium sp. 32.58 a
Fusarium sp2 36.67 ab
Aspergillus spl 72.75¢
Aspergillus sp2 76.00 ¢
Fusarium sp1 83.33 cd
Curvularia sp. 85.17 cd
Mucor sp. 90.00d
Trichoderma sp. 90.00d
Rhizopus sp. 90.00d
Rhizoctonia sp. 90.00d

Note: Numbers followed by the same notation show
results that are not significantly different (Duncan
5%)
Antagonism of indigenous fungi from the
bamboo clump against Fusarium sp. in garlic
Observation of the antagonistic
potential of fungal isolates was used to
determine the ability of indigenous fungi
derived from the bamboo clump to inhibit
Fusarium sp. in-vitro. Five out of 10
indigenous fungi isolates were collected
from the bamboo clump, coded by
Penicillium sp., Mucor sp., Aspergillus sp. 1,
Aspergillus sp. 2 and Trichoderma sp., were
potential to be used potentially used as
antagonist fungi based on Agrios (2005). The
other fungi were assumed as pathogens. The
highest Inhibition percentage of indigenous
fungi against Fusarium sp. was Trichoderma
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sp. (66.71%), and the lowest was Penicillium

sp (Table 4).

Table 4. Potential antagonist of indigenous
fungi from the bamboo clumps
against Fusarium sp.

Species Growth
inhibition (%)
Penicillium sp. 32923
Mucor sp. 38.12 ab
Aspergillus sp. 2 51.65¢
Aspergillus sp. 1 63.09d
Trichoderma sp. 66.71d

Note: Numbers followed by the same notation show
results that are not significantly different (Duncan 5%)

In seven days of observation, the
increase of growth diameter was seen
rapidly in Rhizopus sp., Rhizoctonia sp.,
Trichoderma sp., and Mucor sp., but growth
slowed on the 3@ and 4% day of observation,
while the growth of the other six fungi was
seen to continue to increase, although slowly
until seven days (Figure 6).

DISCUSSION

The fungus found to attack garlic
was Fusarium sp. (Table 1). It has a morpho-
logical grayish-white colony color, and the
reverse color is pale cream; the texture
colony is like cotton, with conidiophore and
conidia (Leslie dan Summerell, 2006; Camp-
bell, 2013; Sari et al.,, 2018). Arifin et al.
(2021) reported that symptoms of fusarium
wilt disease featured wilting, chlorosis, and
tubers.

A total of ten species of fungi isolates
were collected from the bamboo clump, two
species from Aspergillus, two species from
Fusarium, and the six others (Table 2).
Aspergillus sp. has the appearance of differ-
rent colony colors. Aspergillus spl had a
black colony with yellowish-white color on
the other side (Figure 4A). Aspergillus sp2
had a yellowish-green colony, sometimes
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Figure 6. Growth diameter of indigenous fungi from the bamboo clump
brownish-yellow or cream (Figure 4B). Accor- texture of Fusarium sp. is like cotton.

ding to Campbell (2013), Aspergillus sp. grows
with a radial appearance. Aspergillus sp. has a
granular texture, single conidiophore,
perpendicular, and growing tip. Phialids at the
tip are very clearly spread over the entire
surface (Barnet and Hunter, 1998). Conidia
are round to oval in shape (Campbell, 2013).
According to Suryani et al. (2020), Aspergillus
sp. had septate and it has the potential to
control Fusarium oxysporum f.sp. capsici with
inhibition up to 82% (Maulana et al., 2016).

Curvularia sp. had a blackish grey
colony, including reversed colony. The texture
of the colony was like cotton (Figure 4C).
Curvularia sp. has septate hyphae, single or
branched conidiophores, erect, straight, or
bent. Conidia are upright or curved, bearing
apical and lateral conidia, and have four cells,
a dark brown color, mainly on the two central
cells (Watanabe, 1937). Curvularia sp.
Includes one of the pathogens that cause leaf
spot disease on mustard plants (Suganda and
Wulandari, 2018).

Fusarium sp1 had pink and white colors
colony (Figure 4D), and Fusarium sp2 had a
white colony with yellowish-white (Figure 4E).
According to Barnet and Hunter (1998), the
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Fusarium sp. shows conidiophores that vary,
singly or in groups, and irregularly branching.
There are two types of hyaline conidia,
macroconidia and microconidia. Macroconi-
dia are slightly curved or bent at the pointed
end, canoe-shaped and multicellular, while
microconidia have one cell, oval or round.
Some conidia have 2 or 3 cells, slightly curved
or oval. Ningsih et al. (2012) reported that
Fusarium sp. has insulated hyphae. In
addition, Soenartiningsih et al. (2016)
reported that Fusarium sp. is a soil-borne
pathogenic fungus that can infect various
plants, affecting agricultural production.
Mucor sp. had a greyish-white colony,
reverse greyish-white, and fibrous colony
texture (Figure 4F). Mucor sp. showed the
presence of hyaline conidiophores and round
spores and non-septate hyphae. That can be
used as an antagonist fungus, such as
Fusarium sp. in potato (lzzatinnisa et al.,
2020). Penicillium sp. had a macroscopic
appearance of green and white colonies
(Figure 4G). According to Campbell (2013),
Penicillium sp. has a smooth colony surface
texture, the conidiophores arise from a single
mycelium and branches at the ends,
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penicillate, and phyalids at the ends. Conidia
are 1 celled, hyaline, and mostly ovoid or
spherical (Barnet and Hunter, 1998).
Penicillium sp. has septate (Suryani et al.,
2020). Generally found in the residual of
organic matter and soil, which can be used as
a biological control agent in several plant
diseases (Abadi, 2003). According to Ortriana
(2011), Penicillium sp. is a biological control of
Pythium sp. with an antimicrobial antagonist
mechanism. Rhizoctonia sp. had dark grey
colony and then will be black, colony texture
like cotton (Figure 4H). According to Barnet
and Hunter (1998), the microscopic charac-
teristics of Rhizoctonia sp. showed the
presence of hyaline mycelium, long, insulated
mycelium cells, branch septa derived from the
main hyphae, asexual fungi fruiting bodies,
and has no conidia. This fungus is parasitic on
plants, especially on roots, because it is a soil-
borne fungus that can cause a decrease in
plant production (Soertaningsih et al., 2015).
Rhizoctonia sp. includes pathogens that cause
stem rot and root rot in plants (Abadi, 2003).

Rhizopus sp. had a brownish-grey colo-
ny and pale brownish-grey reverse (Figure 4l).
Rhizopus sp. has a fibrous colony texture
(Novariza et al., 2015), septate hyphae
(Suryani et al., 2020), conidiophores erect,
single or branched; it has a yellowish to dark
brown color and rhizoids directly connected
to the conidiophores bearing sporangia in the
shoots. Sporangia are round in shape and
brown to black (Watanabe, 1937). Rhizopus
sp. can cause soft rot disease in fruits and
vegetables during storage (Abadi, 2003).
According to Nursadin et al. (2012), Rhizopus
sp. is a warehouse fungus that causes damage
to agriculture, it will be carried away until
storage.

Trichoderma sp. had a white tinge green
surface color and texture like velvety, conidia,
conidiophore, and septate hyphae (Figure 4J).
According to Watanabe (1937), Trichoderma
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sp. has a dark green, yellow color with a
spreading bearing shape. Trichoderma sp. has
hyaline conidiophores, many branches, single
phialid, or in groups. One celled conidium,
hyaline, has an ovoid shape and is arranged in
the terminal (Barnet and Hunter, 1998).
Trichoderma sp. has septate hyphae (Wata-
nabe, 1937), lives in the soil, cellulolytic, and
speedy growth (Abadi, 2003). Trichoderma sp.
is parasitic on other fungi (Barnet and Hunter,
1998). According to Alfizar et al. (2013),
Trichoderma sp. can inhibit the growth of the
Fusarium sp. Colletotrichum capsici, and
Sclerotium rolfsii in-vitro.

The longest growth diameter was seen
on Mucor sp., Trichoderma sp., Rhizopus sp.,
and Rhizoctonia sp. (90 mm), while the short-
est was seen on Penicillium sp. (Table 3). The
increase in growth diameter was seen rapidly
in Rhizopus sp., Rhizoctonia sp., Trichoderma
sp., and Mucor sp. (Figure 6). Fungi have the
longest diameter because hyphae are long
and spread a lot so it is easier to absorb
nutrients (Rahmawati et al.,, 2020). This is
different from Penicillium sp. which has a
different hyphae structure. According to Nail
et al. (2020), the fungi colonies are getting
bigger every day due to increased cell volume.
In addition, the fungi with high growth
diameter are the potential to be used as
antagonist fungi. According to Amaria et al.
(2015), the higher the growth rate of
antagonistic fungi, the more effective in
suppressing the growth of pathogenic fungi.
Therefore, the speed of fungi growth can
indicate the mechanism of space and nutrient
competition against pathogens.

Indigenous fungi that have the potential
were Trichoderma sp and Aspergillus spl
despite having criteria of moderate inhibition
(Table 4). Each type of antagonist fungi has
mechanism for suppressing the growth of
pathogens. The ability of antagonistic fungi
against pathogens carried out in-vitro can be
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used to indicate their ability to inhibit the
growth of pathogens in the field (Amaria et
al., 2015). Trichoderma sp. becomes domi-
nant because of the speed growth in media
culture, reflecting a possibility of space com-
petetion has occurred between Trichoderma
sp. and Fusarium sp.

According to Dewi et al. (2015), the
growth of Trichoderma sp. tended to be
faster, suppressing pathogenic fungi growth.
The growth of Trichoderma sp. causes a
hyperparasitic antagonist mechanism known
as antagonistic, which can grow covering the
entire PDA medium, covering pathogenic
colonies (Purwantisari et al., 2008). The
antagonist mechanism in Trichoderma sp. has
begun with coiled hyphae, then intervention,
penetrating the pathogenic hyphae, reducing
the hyphae size and the particles (Dwiastuti et
al.,, 2015). Another antagonistic potency of
the Trichoderma sp through the secretion of
antibiotic compounds leading to the inhibi-
tion of the growth of pathogen was also
reported by Ningsih et al. (2016). In this
regard, the antibiotic compounds produced in
the form of alamethicin, paracelsian, and
trichotomy can cause damage to cell permea-
bility of membrane. Trichoderma sp. also pro-
duces the chitinase enzyme, which causes cell
wall lysis (Harman et al., 2008). The resulting
enzyme compounds can inhibit the growth of
pathogenic fungi (Fety et al., 2015).

Fungi from the genus Aspergillus and
Mucor have a mechanism of antagonistic
ability against pathogenic fungi by a compete-
tive means that enables them to control the
available growth space directly and
competition for nutrients on PDA media
(Sarah et al., 2018). The higher growth ability
of the antagonistic fungi led to the inhibition
of the mycelium growth of pathogenic fungi
(Ziedan etal., 2013). In previous studies, these
fungi that belong to the Aspergillus could
inhibit the growth of Fusarium sp. in-vitro.
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The growth of hyphae can suppress the
growth of the pathogenic fungi (Andriastini et
al., 2018). On the other hand, the fungal
antagonist derived from Mucor could produce
the hydroxy cyanide (HCN) compound, which
can suppress the growth of pathogens (Cadha
et al., 2015).

The antagonist of Penicillium sp.
against Fusarium sp. showed a low antagonis-
tic ability, mainly because the fungi growth
was much slower than the others.
However, Penicillium sp. is reported to have
an antagonistic ability. According to Abadi
(2003), competition and antibiosis (penicillin)
were the antagonistic mechanism observed
from Penicillium sp. for controlling fungi
pathogenic fungi. Based on Putra and Purwan-
tisari  (2018), Penicillium sp. produced an
antibiotic compound in the form of Penicillin
which can inhibit cell wall synthesis, thereby
can suppress the growth of pathogenic fungi.

CONCLUSION

A total of 10 species of fungi were
successfully obtained from bamboo clumps,
and five of them had the potential as
biological control agents against Fusarium sp.
in garlic; Penicillium sp., Mucor sp., Aspergillus
spl, Aspergillus sp2, and Trichoderma sp.
Based on their antagonistic potential,
Trichoderma sp. revealed the highest ability
to suppress Fusarium sp. (66.71%), while the
lowest one was Penicillium sp. (32.92%).
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