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Abstract:- This study aims to determine the effect of
Trichoderma harzianum fermented biourine dosage on
the growth of two shallot (Allium ascolonicum L.)
varieties. The research employed an experimental method
with a Factorial Completely Randomized Design (CRD)
consisting of two factors: biourine dosage and shallot
variety. The biourine dosage levels were: g0 = Without
biourine application, g1 = 5 ml/plant, g2 = 15 ml/plant, g3
= 25 ml/plant, and g4 = 35 ml/plant. The shallot varieties
tested were v1 = Keta Monca and v2 = Bali Karet. In total,
10 treatment combinations of biourine dosage and variety
were evaluated. The results showed that the most effective
biourine dosage for promoting shallot growth was 35 ml
(g4). This dosage significantly increased plant height,
number of leaves, number of tillers, fresh stover, dry
stover, fresh tuber weight, and dry tuber weight. The
Keta Monca variety outperformed in terms of number of
tillers, fresh tuber weight, and dry tuber weight, while the
Bali Karet variety exhibited greater plant height, number
of leaves, fresh stover, and dry stover. Significant
interactions between biourine dosage and variety were
observed in parameters such as plant height at 3 and 4
weeks after planting (WAP), number of leaves at 1, 4, and
5 WAP, number of tillers at 6 and 7 WAP, fresh tuber
weight, and dry tuber weight.

Keywords:- Trichoderma Harzianum, Fermented Biourine,
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I INTRODUCTION

Shallots are an essential horticultural commodity,
widely used as a food seasoning and in traditional medicine.
The increasing demand for shallots in cooking has led to a
continual rise in consumption each year [1]. While the
government imports shallots to meet demand, local varieties
are preferred for their superior aroma and taste compared to
imported ones [2].

According to the Central Statistics Agency (2022),
national shallot production reached 2,004,590 tons. West
Nusa Tenggara (NTB) is the third largest shallot-producing
region in Indonesia, with its production increasing by 17.9%
from 188,740 tons in 2020 to 222,536 tons in 2021. The total
harvested area of shallots in NTB also grew by 15.56%, from
17,570 hectares in 2020 to 20,305 hectares in 2021 [3].
However, shallot productivity in NTB remains relatively low,
at around 10.9 tons per hectare, even though the potential
yield of local varieties can reach up to 15 tons per hectare [4].
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Improving shallot productivity through sustainable
agricultural practices is crucial to meet the increasing demand
and reduce reliance on imports [5]. One promising approach
is the use of organic fertilizers, such as biourine, which is
produced through the anaerobic fermentation of livestock
urine with the addition of beneficial microorganisms [6].
Trichoderma harzianum, a fungus known for its growth-
promoting properties, has been shown to improve crop
growth when used in conjunction with biourine [7].

Studies have demonstrated that the application of
Trichoderma-fermented biourine can enhance plant growth
and vyield. Research by [8] showed that the interaction
between biourine and inorganic fertilizer doses significantly
improved the growth and yield of shallot plants. Similarly,
Yusrinawati et al. (2017) found that using T. harzianum as a
bioactivator at a dose of 20 g/plant increased wet bulb yield
by 34.43% and dry bulb yield by 40.21% [9]. These findings
suggest that T. harzianum can serve as a sustainable and
environmentally friendly alternative to chemical inputs,
promoting better growth and higher yields [10].

In this study, we investigate the effects of various
dosages of T. harzianum-fermented biourine on the growth of
two shallot varieties, Keta Monca and Bali Karet. By
examining growth parameters such as plant height, number of
leaves, number of tillers, and tuber yield, we aim to determine
the optimal biourine dosage for maximizing the growth and
productivity of these shallot varieties.

1. MATERIALS AND METHODS

> Time and Place of Research

Experiments were carried out from March to June 2024
at the Microbiology Laboratory and Green House Faculty of
Agriculture, University of Mataram.

> Research Methods

The method used in this research was an experimental
approach with a Completely Randomized Factorial Design
(CRD), consisting of two factors: biourine dosage and shallot
variety. The biourine dosage factor included the following
levels: g0 = No biourine application, g1 =5 ml/plant, g2 = 15
ml/plant, g3 = 25 ml/plant, and g4 = 35 ml/plant. The variety
factor consisted of two shallot varieties: v1 = Keta Monca and
v2 = Bali Karet.

In total, there were 10 treatment combinations from the
interaction between biourine doses and shallot varieties, and
each treatment was repeated 4 times, resulting in 40
experimental units.
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» Research Tools and Materials

The tools used include stationery, autoclave, hoe, oven,
ruler, tape measure, analytical balance, analog scale, and jerry
can container. Meanwhile, the materials used include
polybags, manure, NPK 16-16-16 fertilizer, garden soil,
shallot seed bulbs of Keta Monca, Bali Karet varieties, and
aerated cow urine.

» Research Implementation

Making fermented biourine T. harzianum carried out
following the method described by Sudantha (2019) [11]. The
steps begin by mixing 200 g of coffee leaf powder into 2 | of
urine which has undergone an aeration process in a
fermentation bucket. To make the material homogeneous,
coffee leaf powder and urine are mixed by stirring. The next
process T. harzianum (with a spore density of 10° per liter) is
inoculated into the material, then stirred until homogeneous
again. To improve nutrition for T. harzianum, added 20 g of
glucose as a carbohydrate source. The material is then
fermented anaerobically (covered) for 7 days. After the
fermentation period ends, the biourine is filtered using a filter
to separate the dregs and extract. The resulting biourine liquid
is then put into a jerry can.

After this stage, the next step is preparing the planting
medium using garden soil that has been filtered, solarized and
mixed with manure in a ratio of 3:1. When making planting
media, fertilize using manure at a ratio of 3:1 between soil
and fertilizer. Additional basic fertilization using inorganic
fertilizer is carried out by providing NPK 16:16:16 fertilizer
from the INFARM brand and SP-26 from the PETRO brand.
This fertilization process is carried out 4 days before planting,
with a basic fertilizer dose of NPK 16-16-16 of 0.8 g per plant
and SP-26 of 1.2 g per plant. Additional fertilizer is given at
the tuber formation phase (36 DAT) and the tuber ripening
phase (51-56 DAT) using MKP fertilizer from the PAK TANI
brand at a dose of 4 g/l of water. Red onion seeds (Bali Karet
and Keta Monca varieties) are prepared by cutting the bulbs
before planting. Next, each polybag is coded according to the
specified treatment. The process of planting shallots is done
by planting the bulbs 3 cm deep into the soil, with a spacing
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of 20 cm x 20 cm. The application of biourin after planting is
done by injecting it using a syringe around the base of the
plant stem or into the soil around the plant at a dose according
to the treatment.

Plant height is measured from the base of the stem to the
highest tip using a ruler and meter. The number of leaves was
calculated based on the clumps of each sample plant.
Observation of the number of tillers was carried out by
counting the number of each tiller that grew from the base of
the roots of the shallot plants. The weight of fresh bushes and
tubers per bushel is weighed on a scale at harvest. The weight
of the bushes and dry tubers per bush was weighed using an
analytical balance after being harvested and dried at a
temperature of 70°C for 72 hours to reach a constant weight
using an oven and weighed using analytical scales at the
Physiology and Biotechnology Laboratory, Faculty of
Agriculture, Mataram University.

1. RESULTS AND DISCUSSION

Based on the results depicted in Figure 1, dose of 35 ml
(g4) showed a significant difference in the average fresh
stover weight of shallot plants, reaching 641.5 g. This is
thought to be because the nutritional content in biourine can
increase fresh fruit in plants. This finding is supported by
research by Neno (2020) on white mustard plants, which
states that the application of biourine can increase overall
plant production, including increasing crop diameter, fresh
weight per plant, and total fresh weight of the plant [12]. This
increase in yield is thought to be due to the efficient
absorption of the nutrients contained in biourine fertilizer by
plants. By providing more nutrients through the soil, plants
can absorb more nutrients, promoting optimal growth. The
absorption of macro nutrients such as nitrogen (N),
phosphorus (P), and potassium (K) by chicory plants, which
are provided by biourine fertilizer, can produce wider leaves
and a larger leaf surface for the photosynthesis process.
Increased photosynthesis can also produce more
carbohydrates, cause an increase in plant fresh weight, and
speed up the process of cell division and enlargement [13].
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Fig 1 Results of Further Tests of Biourin Dosage Treatment on the Average Weight of Fresh and Dry Fruit

NISRT240CT117

WWW.ijisrt.com 286


https://doi.org/10.38124/ijisrt/IJISRT24OCT117
http://www.ijisrt.com/

Volume 9, Issue 10, October— 2024
ISSN No:-2456-2165

Meanwhile, in terms of dry stover weight parameters,
the treatment dose of 0 ml biourin (q0) as a control showed

the lowest dry fruit weight, namely 20.44 g. Even though the

35 ml biourin dose treatment showed the highest average,
namely 33.99 g, the difference was not significantly different.
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caused by the use of high doses of nitrogen (N) fertilizer in
fertilization before planting, which can increase plant
biomass. However, it should be remembered that using
excessive doses of N fertilizer can make plants become
succulent, which can result in a drastic reduction in oven-

Therefore, in these parameters, all doses of biourin have the dried fruit weight [14].
potential to increase dry fruit weight. It is possible that this is
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Fig 2 Results of Further Tests for Average Varietal Treatments on Average Weight of Fresh and Dry Fruits

Based on the results shown in Figure 2, it can be seen
that the Bali Karet variety shows the highest average weight
of fresh and dry stover, namely 481.9 g and 32.16 g
respectively. There is a significant difference between the
Bali Karet variety and other varieties in terms of fresh and dry
fruit parameters in shallot plants. This finding is consistent
with previous research conducted by Sudantha and his

colleagues in 2018, where the average weight of dry
harvested onion bulbs for the Bali Karet variety reached 14-
16 tons/ha, higher than the Ampenan variety (12 tons/ha ha)
and the Keta Monca variety (11 tons/ha) [15]. This difference
in results is believed to be caused by genetic factors for each
variety and the influence of environmental conditions where
it is planted [16].
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Fig 3 Results of Further Tests of Biourin Dose Treatment on the average Weight of Fresh and Dry Tubers

IJISRT240CT117

WWW.ijisrt.com 287


https://doi.org/10.38124/ijisrt/IJISRT24OCT117
http://www.ijisrt.com/

Volume 9, Issue 10, October— 2024
ISSN No:-2456-2165

Based on the results depicted in Figure 3, it can be seen
that the lowest fresh and dry tuber weights were found in the
0 ml biourin dose treatment as a control. These findings
indicate that the application of biourine fermentation T.
harzianum. It is thought to have the potential to increase the
weight of shallot bulbs. The biourin treatment dose of 35 ml
(g4) showed the highest fresh and dry tuber weight when
compared with all other treatment doses. This finding is
consistent with the results of research conducted by Santoso
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et al (2015), which showed an increase in shallot bulb
production due to the use of biourine [17]. According to
Sanuwaliya and Murniati (2020), increasing the biourine
concentration and NPK dose can result in a reduction in the
weight of the tubers produced, and vice versa if the biourine
concentration is low even though the NPK dose is increased.
This has an impact on the availability of nutrients for plants,
especially microelements contributed by biourine [18].
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Fig 4 Results of Further Tests of Variety Treatment on the average Weight of Fresh and Dry Tubers

From the results of further analysis in Figure 4, the Keta
Monca variety shows a higher fresh tuber weight and dry tuber
weight when compared to the Bali Karet variety. Providing
plant nutrients can influence the number of saplings that grow
on plants [19]. Based on the variety description, Keta Monca
has the potential to produce 3-6 tubers per hill [20].

V. CONCLUSION

The application of Trichoderma harzianum fermented
biourine at a dosage of 35 ml was the most effective in
enhancing the growth of shallots. This dosage significantly
improved growth parameters, including fresh stover weight,
dry stover weight, fresh tuber weight, and dry tuber weight.
The Keta Monca variety exhibited superior performance in
terms of fresh tuber weight and dry tuber weight, while the
Bali Karet variety also demonstrated strong results in fresh and
dry tuber weights, with notable improvements in overall plant
growth.
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