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| 3 g Shallots are herbaceous plants with
1\ | shallow root systems, do not grow
deep into the soill

One of the limiting conditions for shallot
plants to grow optimally iIs dry land
5 - conditions.

Various microorganisms are found in the rhizosphere of plants, one of
which is the Trichoderma fungus. Endophytic Trichoderma fungus
application is one way to overcome this condition.




METHOD

1. Research purposes

This study purpose to explore, collect, and identify endophyticTrichoderma
species on shallots based on morphological characters and molecular technic.

2. Time and Place

The study was carried out for 8 months at Laboratory of Payakumbuh
Agricultural Polytechnic for morphological observation and Laboratory
of Plant Protection and Laboratory of Molecular, Indonesian Tropical
Fruit Research Institute (ITFRI) for molecular identification

3. Method

1. Ekplorasi
2. Isolasi
3. Identifiction as morphological and moleculer




Trichoderma spp. was ekplored from the rhizosphere of shallots at three

locations in West Sumatra.

« Alahan Panjang
hight elevation - 1700 asl
Solok :
medium elevation - 400 asl
« Kambang:

low elevation - <200 asl

Isolation : Samples were isolated on Potato Dextrose Agar (PDA)

and purified on the same medium

%

morphological character

é

By Watanabe, 2010

macroscopic :colony color, colony shape and growth diameter
microscopic : conidiophore, phyalid, and conidia shape




Molecular identification

DNA extraction of three Trichoderma spp. isolates (AP, SLK and KMB) was performed
by using Zymo Quick DNATM Fungal/Bacterial Miniprep Kit (Cat. No. D6005)

Electrophoresis process used SB buffer on 1.2% agarose gel at voltage 50V for 60
minutes. Gel Doc 2000 Video Gel Documentation System was used for visualization of

these bands.

Four specific primer pairs were used for molecular identification.

Species Gene Primer Sequen (5°-3°) Product (bp)
T. asperellum tefl T2AF 5- CTCTGCCGTTGACTGTGAACG -3’ 507
T2AR  5-CGATAGTGGGGTTGCCGTCAA -3'
T. harzianum pb2 ThiF 5 TTGCATGGGTTCGCTAAAGG-3’ 330
ThiR 5 TCTTGTCAGCATCATGGCCGT-3"
T. longibrachiatum tefl TLF 5'- CCGTGAGTACACACCGAGCTT -3’ 824
TLR 5'- CGGCTTCCTGTTGAGGGGA -3’
T. virens tefl T2F 5'- CCGTTTGATGCGGGGAGTCTA-3" 452
T2R 5'- GGCAAAGAGCAGCGAGGTA-3'




Macroscopic characterization

RESULT

Table 1. Development of Trichoderma sp. propagule color and diameter at 1-7 days after isolation
cultured on 9 cm petri dish containing PDA medium and incubated at room temperature

Observation period (days after isolation)

Isolat Fropagule
1 ] 3 i 5 7 7 shape
AP White  Whitish Whitish green Whitishgreen + Whitish dark = Datk Datk green + Round
graen graen graen Formmg
2 circle
329em | Tem(d)  9em(d) Ocm (d) Ocm (d) Ocm (d) | Yem (d)
Sk Whit= Whitish Whitsh vellow  Whitish vellow = Whinsh Green  Datkpreen  Grow evenly
vellow green green vellow green on the surface
2Jdm 0 35m §.5em Gem Gem Grm Gem
Kmb Whita  Whitish Whitshgreen Whitishgreen  Datkpreen Dak Datk green  Round
green green Formmg
a circle

3.35m  6.03m 1.%m Gem Grm Grm Gem




Macroscopic and microscopic

Figurel. Macroscopic and
microscopic appearances of
Trichoderma sp isolated from the root
of shallots. These isolates collected
from Alahan Panjang at elevation
1.700m above sea level (a), Solok at
elevation 400m asl (b) and Kambang
at elevation <200m asl (c).

Table 2. Microscopic observation of three Trichoderma sp. isolates

Isolates Microscopic ohservation

Conidiophore Phialides  Conidium shape  Conidium wall Conidium color Hypha
AP Upright branching = Short, thick Orval Thick Green Hyalin, septate
Slk Upright branching Short, thick Owal Thick Green Hyalin, septate

Kmb Upright branching Short, thick Orval Thick Green Hyalin, septate




Molecular identification

M albl cl a2 b2 c2 a3 b3 ¢3 a4 b4 c4 a12 b12 c12 334 b34 ¢34 These specific primer pairs were used on this
study : T. asperellum, T. harzianum,
T. longibrachiatum and T. virens (Prabakaran,
2014)

Size 507 bp
The result revealed that the species of three
endophytic Trichoderma isolates on shallots as
one species i.e T. asperellum

Fig 2. PCR products derived from amplification of Trichodermasp genes by using 4 specific primer pairs for T.
asperellum, T. harzianum, T. longibrachiatum and T. virens. M = marker, a = Isolate AP, b = Isolate SLK, ¢ =
Isolate KMB, 1 = specific primer pairs for T. asperellum, 2 = specific primer pairs for T. harzianum, 3 =
specific primer pairs for T. longibrachiatum, 4. specific primer pairs for T. virens

Degani et al. (2021) ; T. asperellum for the control of various plant diseases include : the
following recent examples : Fusarium wilt in Stevia rebaudiana, Pratylenchus brachyurus in
soybeans, and pearl millet downy mildew caused by Sclerosporagraminicola. Taribuka et al. (2016)
reported T. asperellum as one of endophytic fungi on banana.



CONCLUSION

This study concludes that three Iisolates of endophytic
Trichoderma on shallots was isolated. Those isolates identified,

were of the same types, as Trichoderma asperellum based on
molecular identification.

These endophytic Trichoderma had different growth rates even
though they were Iincluding in one species. The fastest growth
rate Isolate was AP isolated from shallots root at Alahan
Panjang.
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