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Abstract. Guava is a fruit that trade internationally. One of the problems in Indonesia is
preparing the plant for a seedling. This research investigated the effect of local microorganisms
and growing media on Guava's growth at the nursery stage. The experiment was conducted from
June to August 2020, at the experimental site of agriculture faculty, University of Lampung. The
design used was a Complete Randomized Design (CRD) with two factors: growing media and
local microorganisms (LOM). Growing media consisting of 2 types, M1: combination soil and
rice husk, M2: combination soil and baglog waste. Local microorganisms consisting of 4 types,
P1: local microorganisms from EM4, P2: local microorganisms from rice fermentation, P3: local
microorganisms from oil palm empty bunches fermentation, P3: local microorganisms from fruit
and vegetable fermentation. The results showed that the treatment combination of local
microorganismss and growing media did not show the dominant pattern. Growing media
combination of soil and rice husk was better than a combination of soil and baglog waste to
support Guava's growth. Local microorganisms from fruit and vegetable fermentation promote
the high value on the growth of Guava.
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1. Introduction

Guava (Psidium gujava L.), the “Apple of the tropics” belongs to the family Myrtaceae. It is suitable for
tropical and subtropical climate. It is one of the important species that can tolerate a wide range of soil
and climatic conditions [1-3]. The guava tree is the most economically important crop in the genus
Psidium (Myrtaceae). The guava fruit has high vitamin C content, expressive percentages of sugar,
vitamin A and B, iron, phosphorus and calcium, and is both consumed in natural and used in the industry
for the production of juices, sweets and derivatives. The species is native to Mexico and Central
America, being cultivated in all tropical and subtropical regions of the world [4]. India is the main
producer of guava in the world along with other countries important in the production of guava such as
China, Thailand, Pakistan, Mexico, Indonesia, Brazil, and Bangladesh[5].

In 2016, Indonesian guava production recorded 206 985 tons, and a decline was recorded in 2018
with production of 200 495 tons of fruits [6]. There is need to improve production of guava fruit in
Indonesia so as to meet the increasing demand stemming from the increasing population growth and the
increasing awareness of healthy lifestyles which is recommending daily consumption of fruits at a rate
of 150 g per day [7, 8].
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Amongst the wide range of guava varieties, ‘kristal' guava is the prominent fruit in Indonesia. The
variety was introduced to Indonesia by the Taiwan Technical Mission, and it is mainly cultivated in
Bogor [9]. The cultivation of the variety has since spread over both, low and high altitude, orchard, and
back yard. 'Kristal' guava fruit is highly preferred to other Indonesian fruits due to its delicious crunchy
taste, seedless and nutritious content, i.e., rich in antioxidants, natural fiber, and vitamin C [10, 11].
These properties give ‘kristal’' guava high potential to substitute the imported subtropical fruits, such as,
pears and apples. The estimated cost of importing fruits was predicted to be IDR 6.9 trillion in 2018,
creating a big market opportunity for domestic guava farmers to improve guava production and penetrate
into the local market to replace fruit imports [7].

Previous studies have reported improvement of guava production through the pruning approach [12],
strangulation approach [13], and Studies on flowering and fruiting rhythms of guava. However, there
are limited studies in regard to the quality of seedling of guava tree. Nusrsery is important stage to
prepare the seedling plant in good quality. Growing media is key to support the plant growth optimum.
Futhermore, In Indonesia organic waste be big problem in society. Where the organic waste have
potential to be organic fertilizer to support plant growth. The aims of this study is to investigate the
effect of growing media and biofertilizer from local organismen that found from organic waste
fermentation.

2. Research Method

This research was conducted in experimental field Faculty of Agriculture, University of Lampung,
Indonesia. The research began from June to Augus 2020. The materials used in this study were Crystal
variety of Guava. There are several treatments that were applied in this research there are growing media
and local microorganisms (LOM). Growing media consisting of 2 types, M1: combination soil and rice
husk, M2: combination soil and baglog waste. Local microorganisms consisting of 4 types, P1: local
microorganisms from EM4, P2: local microorganisms from rice fermentation, P3: local microorganisms
from oil palm empty bunches fermentation, P3: local microorganisms from fruit and vegetable
fermentation. This research was conducted using a Complete Randomized Design (CRD) which was
arranged factorially 2 x 4 treatments and 3 replications resulted in 32 experimental units. In this study,
it was using non-test research instrument types, namely observation and documentation. In this study,
using one-way ANOVA analysis and the least significant difference test (LSD).

3. Results and Discussion

This study was designed using a Complete Randomized Design (CRD) with 32 plants were given
treatments. In research activities, the data collection process was carried out every 4 weeks after the
treatment. The variables observed in this study were increasing in plant height and stem diameter.

Based on the observations' results, it was shown that the treatment of planting media and local
microorganisms did not affect increasing plant height. The highest increase in plant height was found in
the M1P1 (combination soil with rice husk and EM 4) and M2P4 (combination soil with baglog waste
and fruit and vegetable fermentation) treatments, namely 23.6 cm and 23.25 cm. Furthermore, the
combination treatment of growing media and local microorganisms did not affect the increase in stem
diameter.

The treatment of growing media (Figure 2 and 5) showed different results in increasing plant height
and increasing stem diameter. At 4 weeks after the treatment, the increase in plant height in the combined
growing media of soil and rice husk (M1) was 1.23 higher than that of the growing media from a
combination of soil and baglog (M2). At 8 weeks after the treatment, the increasing plant height in the
combined growing media of soil and rice husk (M1) was 1.24 higher than that of the plant media
resulting from a combination of soil and baglog (M2). This results is in line with the previous research
that the combination of soil and husk growing media is higher than the growing media from the soil on
the variables of plant height and stem diameter in Aquilaria malaccensis Lamk. in the nursery [14]. A
good composite growing media for the growth of Trembesi (Samanea saman) seedlings is soil + rice
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husk (50% + 50%) which has a significant effect on root dry weight, shoot dry weight, root length and
seed quality index [15].

This is because rice husks can improve soil properties compared to mushroom baglog waste it's
completely decomposed. Where rice husks can improve the ability to hold water and sufficient aeration
so that plant roots can grow well and can absorb nutrients maximally. In addition, the nutrient content
of rice husks such as pH 6.91 (neutral), Nitrogen 1.17% (high), 0.08% phosphorus, 0.19% potassium,
19.95% C-organic (high) [15]. If it breaks down, it can increase the nutrient content that can be absorbed
so that the plant grows well. The particles of organic matter constitute the pore space which functions
as a source of water and air, as well as space for roots to penetrate. The more pore space will be able to
expand the root system and the roots can more easily absorb nutrients and water in the soil, but the less
pore space will hamper root development [16,17]. This characteristic is very important for seed roots
because it is closely related to physical properties, chemistry and biology in plant roots (rhizosphere)
[18].

Local microorganisms treatment affects increasing plant height and stem diameter. Based on Figure
3, the local microorganisms from fruit and vegetable fermentation (P4) treatment resulted in the highest
increase in plant height, namely 11.97 cm at 4 weeks after treatment and 20.83 cm at 8 weeks after
planting. While the effect of local microorganisms on stem diameter did not show a consistent pattern,
however, the local microorganisms treatment from fruit and vegetable fermentation (P4) resulted in a
high value in increasing stem diameter.

The results of the research show that the application of local microorganisms (MOL) of bananas and
papayas with a dose of 75 cc Lt of water has a significant effect on vegetative growth in sweet potato
plants[19, 20]. Furthermore, Giving MOL of tomato waste and coconut water waste has an effect on
increasing the growth and productivity of chili plants [21].

From the results of this study it was known that the local microorganisms from fruit and vegetable
fermentation (P4) resulted in a good increase in height and stem diameter due to the good content of
local microorganisms from fruit and vegetable fermentation (P4) such as beneficial bacteria content and
also nutrient content. which can be absorbed by plants. The microorganisms contained in the LOM
fermentation process from vegetable waste are three bacterial genera, namely the genus
Obesumbacterium, Megasphaera and Synthropococcus and one type of fungus identified, namely
Aspergillus sp. Cellulolytic bacteria produce enzymes that can hydrolyze cellulose glucoside bonds and
cellobiose dimers, several types of bacteria included in cellulolytic bacteria, including Syntrophococcus,
sucromutans, and Ruminicoccus species [22]. The LOM quality of vegetable waste in terms of physical
parameters, namely odor and color, showed good results. While the chemical parameters are testing pH
(3.75), organic matter (2.29%), C (1.33%), total N (0.08%), total P205 (0.04%) and total K20 (0.10%),
and C/ N ratio. (16.63%) [14].
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Figure 4. Effect of treatment combination on increasing of stem diameter.
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Figure 6. Effect of local microorganisms on increasing of stem.

4. Conclusions

Based on the research results, it can be concluded that that the treatment combination of local
microorganisms and growing media does not show the dominant pattern. Growing media combination
of soil and rice husk is better than a combination of soil and baglog waste to support Guava’s growth
because can increase the water holding capacity and aeration. Local microorganismss from fruit and
vegetable fermentation promote the high value on the growth of Guava.
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