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ABSTRACT

This study aimed to identify the response of local and imported garlic varieties' growth to biological
fertilizer. The research was conducted in the Majene Regency, West Sulawesi, which began from April
to July 2020. The research was arranged in a two-factor factorial Completely Randomized Design with
3 replications. The first factor is the variety of garlic which consists of two varieties, namely Sangga
Sembalun and Kating. The second factor is the fertilizer that consists of three types, namely
Trichoderma sp., Streptomyces sp., and Trichoderma sp. plus Streptomyces sp. The observations were
made at the age of 7, 15, 30, and 45 DAS (Days After Sowing) where the parameters measured were
the height of the plant (cm), the number of leaves (blade), the diameter of the bulb (cm) for each
treatment. The observation data will be analyzed using the analysis of variance. The analysis of
variance for the observation data used the F-test at a 5% significance level. Statistically, the findings of
the research show that the treatments given are not significantly affected all parameters observed. The
highest mean score on the treatment of biological fertilizers was the Trichoderma sp. plus Streptomyces
sp. bacteria on both varieties tested. The results showed that in general, the biological fertilizer
Trichoderma sp. plus Streptomycetes sp., gave better results, but it cannot be concluded that the
imported Kating variety gave a better response than the local Sangga variety to all parameters, because
the morphological or genetic characteristics of Kating and Sangga Sembalun may be also different.
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1. Introduction

Garlic (Allium sativum L.) is one of the horticulture commodities that massively
consumed by Indonesian people. Due its benefits, the garlic produced cannot meet
the increasing demand of it each year. According to BPS [1], Central Java, the center
for the garlic production in Indonesia, only produce garlic at about 40% of the total
national production, that the government should import garlic to meet the national
needs. In addition, there are many approaches to increase the production of garlic,
one of them is using the best varieties and the effectiveness of the fertilization at the
time of planting [2].

Indonesia has many varieties of garlic that could increase garlic production to meet
the needs of the community. One of the varieties of local garlic is Sangga Sembalun.
Besides the local variety, Indonesia is also developing imported garlic from China.
The famous varieties are Kating and Sin Chung [3].

The use of chemical fertilizers can initially increase crop production, but it has
negative effects that cause the occurrence of the accumulated residues of hazardous
chemicals in the soil and potentially pollute the environment [4]. One of the
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solutions to overcome the continuous use of chemical fertilizers is the use of
biological fertilizers. Biological fertilizer is a fertilizer derived from organic
materials that are inoculated with microbes that can process organic materials into
inorganic materials that benefit the plants [5]. The functional microorganisms used
as active ingredients of biological fertilizers are the Trichoderma sp. and Streptomyces
sp. Both microorganisms have a positive effect on plant, i.e., as a biocontrol against
pathogenic microbes and produce phytohormones that can improve plant growth

[6].

2. Materials and Methods

The research was conducted in the Majene Regency, West Sulawesi, which began
from April to July 2020. The research was arranged in a two-factor factorial
Completely Randomized Design with 3 replications. The first factor is the variety of
garlic (V) that consists of two varieties, namely Sangga Sembalun (V1) and Kating
(V2). The second factor is the type of biological fertilizer (P) that consists of three
types, namely Trichoderma sp. (P1), Streptomyces sp. (P2), and Trichoderma sp. with
Streptomyces sp. (P3.) The observations were made at the age of 7, 15, 30, and 45 DAS
(Days After Sowing) where the parameters measured were the height of plant (cm),
the number of leaves (blade), the diameter of the bulb (cm) for each treatment.

The observation data were analyzed using the analysis of variance. Analysis of
variance for the observation data used the F test at a 5% significance level and if the
treatment did not show a significant effect, then it would be displayed in the form of
a chart in Microsoft Excel.

3. Results and Discussion

The results of the observation data analysis showed that the response of both
varieties growth tested was not significantly affected using biological fertilizer. The
treatment using Trichoderma sp. plus Streptomycetes sp. bacteria showed the best
growth of the plant height in both varieties during the 50 DAS observation. This
happened due to the interaction of Trichoderma sp. plus Streptomycetes sp., on the
garlic plant. As they act as the PGPR (Plant Growth Promoting Rhizobacteria)
microbes in the soil, they can produce the plant hormone auxin, gibberellin and
cytokinin, which helps to stimulate an increase in plant height [7]. In addition, both
microbes are able to inhibit the growth of the causative agent of the white rot
disease [8]. The discussion should be more directed at the effect of Trichoderma sp.
and Streptomyces sp., biofertilizers on the growth parameters of the two varieties of
garlic because we cannot compare a treatment for varieties that have different
genetics and characteristics (Figure 1).

On the age of 15 DAS, the plants had emerged some of the leaves, except on Kating
which only have one new leaf. However, over the observation time, the number of
leaves on the Kating was more than the Sangga Sembalun (Figure. 2). The treatment
using Trichoderma sp. plus Streptomycetes sp. bacteria showed the highest growth of
the leaves in both varieties during the 50 DAS observation. The effect of the
increased growth of the plants by PGPR bacteria can produce one or more
mechanisms, for example as a biological controlling through competition,
production of antibiotics or siderophore, induction of plant resistance, production of
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phytohormones, and increased nutrient availability through the fixation of N and an
increase in the solubility of organic and inorganic phosphate [9].
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Figure 1. The graph of garlic plant height over 50 DAS (A) the Sangga Sembalun;
(B) the Kating
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Figure 2. The graph of garlic the number of leaves over 50 DAS (A) the Sangga
Sembalun; (B) the Kating
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Figure 3. The graph of garlic bulbs diameter (cm)

Figure 3 shows that the treatment of all biological fertilizer did not affect the
parameters of the garlic bulb diameter. For both varieties, this is due to the diameter
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of bulb formed was similar in every treatment to indicate no significant effect. In
addition, the less optimal condition of the environment such as the air temperature
and air humidity also affect the growth of garlic. According to Syamsi et al. [10], the
response of plants is determined by various factors, such as the genetic trait of the
plant, the climate, the land, where such factors are not stand-alone but related to
other factors.

4. Conclusion

The results showed that in general, the biological fertilizer Trichoderma sp. plus
Streptomycetes sp., gave better results, but it cannot be concluded that the imported
Kating variety gave a better response than the local Sangga variety to all parameters
because it is possible that the morphological or genetic characteristics of Kating and
Sangga is also different.
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