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ABSTRACT

Soybean is a type of secondary crop that is widely cultivated and used as raw material for tofu, tempe, milk, and so on
by the people of Indonesia. Soybean consumption is always increasing but soybean production has decreased. This
study aims to obtain the optimum dose of Bokashi fertilizer on plant growth and yield in Ultisol. The study was carried
out in Medan Baru, Kandang Limun Village, Muara Bangkahulu District, Bengkulu City from December 2018 to April
2019. This study used a Completely Randomized Block Design (RCBD) with one factor, namely the dose of Bokashi
fertilizer with five levels, namely 0 tons ha™, 25 tons ha, 35 tons ha', 45 tons ha™, and 55 tons ha'. The results
showed that the optimum dose of Bokashi fertilizer was not found in the growth component or yield component. The
dose of Bokashi fertilizer had a significant effect (p<0.05) on the growth of Bokashi and the number of leaves.
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INTRODUCTION

Soybean (Glycine max (L.) Merill) is an ag-
ricultural commodity that is very much needed in
Indonesia because it can be consumed in various
processed food products such as tofu, tempeh, milk, and
many other processed products (Krisnawati & Adie,
2007). In addition to animal feed, soybeans are also
used as industrial raw materials and fresheners. The
nutritional content of soybeans is quite high, in-
cluding 35 g of protein, 53 g of carbohydrates, 18 g
of fat, and 8 g of water in 100 g of food, for certain
varieties, the protein content of soybeans reaches
40-43 g (Suprapto, 2004). However, Indonesia has
not been able to meet the needs of soybeans so that
the government still imports because soybean pro-
duction in Indonesia is only able to meet 30-40%
of national needs (Puslitbangtan, 2012).

According to data from the Badan Pusat Statis-
tik (2015) soybean production in 2013 was 779,992
tons of dry beans, a decrease of 63,161 tons (7.49%)
compared to 2012. According to BPS (2015), Bengkulu
Province's soybean production was 5,598 tons of
dry soybeans, compared to by 2014 soybean pro-
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duction in Bengkulu Province in 2015 decreased by
117 tons. The decline in soybean production in
2015 was mainly due to a decrease in the harvested
area of 673 ha. Meanwhile, the need for soybeans for
needs in Bengkulu Province is still imported from
other regions such as Java and Lampung Province.

Ultisols are soils that have soil acidity, or-
ganic matter, and macronutrients as well as low
availability of P (Fitriatin et al., 2014), cation ex-
change capacity (CEC), base saturation, and low
organic C, and high aluminum content (Mulyani et
al., 2010) Due to the high rainfall that occurs in the
territory of Indonesia, it can cause high levels of
nutrient leaching, especially nitrogen base (N) in
the soil. Ultisol is one type of soil that can be used
for soybean cultivation but has many limitations on
fertility. To overcome the resistance of Ultisol fer-
tility, it can be done by fertilizing organic and inor-
ganic fertilizers.

Bokashi is an organic fertilizer produced through
fermentation with the addition of an active ingredi-
ent in the form of Effective Microorganism-4 (EM-4).
Simarmata & Hamdani (2003) stated that the fer-
mented organic matter with the addition of EM-4
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can be used as organic fertilizer. The use of bokashi
fertilizer can improve the physical, chemical, and
biological properties of the soil, and increase crop
production and crop yield quality. Arimaya (2007)
also stated that phosphate plays an important role in
stimulating the formation of flowers, fruits, and
seeds. The P element contained in the manure can
accelerate plant growth to provide a better number of
productive branches and the number of pods. The
results of Wahyuni's research (2007) showed that the
application of Bokashi fertilizer had a significant
effect on Bokashi at 3, 4, 5, and 6 weeks after plant-
ing (wap). Bokashi fertilizer can stimulate plant
growth and provide a rapid effect on plant growth.
According to Musnamar (2003), the application of
bokashi fertilizer also has a significant effect on
plant dry weight. This fact is also thought to be influ-
enced by the content of microorganisms contained in
bokashi fertilizer, namely photosynthetic bacteria,
lactic acid bacteria, yeast, and Actinomycetes. Mean-
while, the results of Fathi et al. (2014) showed that
the best dose that could increase growth, yield com-
ponents, and quality of soybean seed yield was the
bokashi dose of 300 g plant™.

It is known that inorganic fertilizers N, P, K
function as an addition to nutrients in the soil and
plant nutrients. The benefits of inorganic fertilizers
in general are that they provide nutrients in a rela-
tively faster time, produce available nutrients that
can be directly absorbed by plants, are practical, and
are available in large quantities. The most abundant
or dominant elements in inorganic fertilizers are ele-
ments of N, P and K. NPK fertilizers are also called
compound fertilizers because they contain more than
2 main nutrients, with nutrient content of N (16%) in
the form of (N,O), P (16%) in the form (P20s), and
K (16%) in the form (K20). However, the presence
of excess N elements can cause delays in plant ma-
turity due to excessive vegetative growth, weak
stems and easy to collapse and plants become sus-
ceptible to disease (Hardjowigeno, 2010).

This study aims to determine the appropriate
dose of Bokashi fertilizer on the growth and yield of
soybeans on Ultisol.

MATERIALS AND METHODS

The research was carried out in December 2018—
April 2019 in Medan Baru, Kandang Limun Village,
Muara Bangkahulu District, Bengkulu City at an alti-
tude of = 10 m above sea level.

This study used a randomized completely block
design (RCBD) with a single factor. The spacing used
was 30 cm x 30 cm with a plot size of 2 m x 2 m in
15 plots and each plot was given a dose of 150 g of
NPK fertilizer. Two weeks before planting, the plots
were fed with Bokashi manure for the predetermined
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doses, namely: 0 kg plot”, 10 kg plot”, 14 kg plot”,
18 kg plot”, and 22 kg plot”. The map made measuring 2
mx2m.

Bokashi cow dung is made by adding fine
manure with bio activator EM-4 which has been di-
luted with a concentration of 10 mL L-1. Next, the
manure is poured with a solution that has been dilut-
ed slowly and evenly to form a dough. After that, it
is put into a drum or large plastic for further fermen-
tation at a temperature of 40-500 by closing it tight-
ly. The fermentation process lasts 10-14 days and is
characterized by black, friable, not hot, and odorless
bokashi (Deptan, 2006; Maslikha, 2001).

Soybean planting is planted by inserting soy-
bean seeds in planting holes made 3 cm—4 cm deep
with a spacing of 30 cm x 30 cm. Each planting hole
is inserted 2-3 seeds that have been mixed with Rhi-
zobium then covered with thin soil. NPK fertiliza-
tion was carried out at the time of planting and was
given a distance of 5-10 cm from the plant at a dose
of 120 g plot”'. Observations of growth variables
were carried out on 7 sample plants in each plot.

Data collected from soybean growth and yield
variables were analyzed using analysis of variance
(ANOVA) at 5% level. Regression analysis was
used to determine the best dose of Bokashi fertilizer
on soybean growth and yield.

RESULT AND DISCUSSION

The research land used has a low fertility lev-
el, the results of soil analysis in the experimental
land analyzed showed a pH (H,0) of 4.30, a total N-
nutrient content of 0.17%, a P-Bray content of 4.83
ppm, K -dd 0.4 me/100, C-Organic 1.67% and soil
bulk density 1.16 g/cm3. The average air tempera-
ture in December, January, February, March, and
April, respectively, is 26.52 °C, 26.82 °C, 27.22 °C,
26.41 °C, and 27.36 °C. In general, the best growth
of soybean plants requires an air temperature of 250
- 270 °C and with full light (at least 10 hours/day).
Rainfall in December, January, February, March, and
April, respectively, is 612.32 mm, 324 mm, 186.48
mm, 256.5 mm, and 484.5 mm. To be able to grow
and provide high yields soybeans require rainfall
between 100-200 mm. Soybean plants can grow at
an altitude of 0-900 m above sea level (Adisarwanto,
2010).

In general, soybean plants grew very well,
namely 95% of the population, soybean growth until
the age of 2 weeks after planting grew evenly even
though replanting was carried out on seeds that did
not grow. The next phase of soybean growth appears
to have differences due to the effect of the dose of
Bokashi fertilizer given in each treatment. In this
study, the Anjasmoro variety was used where the
Bokashi based on the variety ranged from 64-68 cm,
but in this study, the Bokashi reached 90-95 cm.
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At the time of the study, soybeans were attacked by
grasshoppers (Cailifera), armyworm (Spodoptera litu-
ra), and brown ladybugs (R./inearis Fabr) during
vegetative growth so that pests were sprayed with the
active ingredient Deltamethrin 25 g L. Spraying is
done once every 2 weeks.

The results of the analysis of diversity showed
that the dose of Bokashi fertilizer had a significant
effect on the observed variables of plant height and
number of leaves, but had no significant effect on the
number of productive branches and the number of
flowers (Table 1). Bokashi can affect plant height,
because Bokashi fertilizer is a fermented organic ma-
terial that is useful for plants in providing N, S, and P
elements as well as increasing soil CEC, and plant
height (Wibisono & Basri, 1993).

Table 1. Analysis of variance of the effect of Bokashi
fertilizer dose on the observed variables

No Variable F value CV (%)
1  Plant height 9.18 * 85.128
2 Number of leaves 10 * 82.706
3 Number of flowers 2.7ns 159.408
4 Numberofproduc- g 0 152.706

tive branches
5 Number of seeds 1.03ns 241.415
Seed weight per
6 plant 2.08ns 239.647
7  Seed weight per 1.38 ns 152.706
8  Weight 100 seeds 0.86 ns 139.855

(*) Significantly different ; (ns) Non Significantly
Different

The dose of Bokashi fertilizer significantly af-
fected plant height at 3, 4, 5, and 6 wap. This shows
that Bokashi fertilizer can stimulate plant growth and
provide a rapid effect on plants. Wahyuni's statement
(2007), which states that bokashi has a rapid effect
on plants because bokashi directly supplies plant food
and soil nutrients. Plant height is an important char-
acter and is usually used as an indicator of plant
growth. Shorter plants are not necessarily less good,
even shorter plants are resistant to laying down. Plant
height will usually affect the number of leaves on the
plant. The dose of Bokashi fertilizer and plant height
form a linear curve which means that the plant height
will increase with increasing fertilizer dose (Figure 1).

The dose of Bokashi fertilizer had a significant
effect on the growth of the number of leaves. In the
observation variable, the number of leaves from all
treatments showed that the average number of leaves
was 21.7 leaves, which was different from the control
treatment, which had an average of 20.4 leaves. Line-
ar curve, which means that the higher the dose of
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Bokashi fertilizer applied, the higher the growth of
the number of leaves (Figure 2).

Fertilizer analysis that has been carried out
shows that Bokashi fertilizer has an elemental N con-
tent of 1.23%. The element N is the most influential
nutrient on the growth and development of leaves.
The nutrient content of N in the soil will be utilized
by plants in cell division and cell enlargement to
form young leaves. The results of research by Lingga
& Marsono (2001) showed that the N absorbed by
plants serves to stimulate the growth of all parts of
the plant, especially stems and leaves. The element N
is needed by plants in large quantities, especially dur-
ing vegetative growth.
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Figure 1. Relationship curve between Bokashi ferti-
lizer dose and plant height
Figure 2. Relationship curve between Bokashi ferti-
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Samuli et al. (2012) also stated that giving
Bokashi was able to increase the number of trifoliate
leaves. The P element contained in Bokashi can ac-
celerate plant maturation so that it can provide a
large number of trifoliate leaves. Furthermore, the
analysis of variance that has been carried out shows
that the dose of Bokashi given has no significant ef-
fect on the number of flowers and the number of pro-
ductive branches. This shows that the positive effect
of Bokashi fertilizer is not applied to the number of
branches and the number of flowers, but rather to the
plant height and root length. The description of the
Anjasmoro variety shows that the branching of soy-
bean plants is 2.9 — 5.6. The number of branches pro-
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duced in this study corresponds to the description.
However, the results of data analysis showed that the dose
of Bokashi given had no significant effect on the
number of branches. The essential nutrients from the
decomposition are used mainly for plant height growth and
root growth, not for the growth of the number of plant
branches (Wididana & Wigenasantara, 1997).

One of the reasons why the number of flowers
has no effect is thought to be because the flowering
phase of soybean plants is strongly influenced by the
availability of water. In the Bokashi fertilizer analy-
sis, the nutrient content of N and P was found to be
1.23% and 0.45% so that the flowering process and
the formation of productive branches were not opti-
mal due to the lack of availability of N and P nutrients
and the availability of water itself. The effect of Bo-
kashi on soil physical properties is through the for-
mation of soil aggregates to improve soil structure
(Sarief, 1994). Good soil structure will increase the
ability of the soil to hold water, improve soil aeration
and drainage

Productivity is determined by several compo-
nents including the number of seeds per plant, seed
weight per plant, the weight of 100 seeds, and weight
of seeds per plot, but the results of the analysis of var-
iance showed that the dose of Bokashi given had no
significant effect on the component variables.

Sudarkoco (1992) stated that the application of
organic matter combined with inorganic fertilizers
gave higher yields than when using only organic ma-
terials or inorganic fertilizers alone. However, the
Bokashi dose treatment in this study did not have a
significant effect on each outcome component. The
presence of EM-4 as a Bokashi element should be
very useful, considering how EM-4 synergistically
works in the soil to increase soil fertility, both physi-
cally, chemically, and biologically so that it can in-
crease plant growth and development as well as in-
crease soil and plant productivity (Wididana & Higa ,
1993). Triyono (2007) also stated that the number of
pods was largely determined by the number of empty
pods. The number of pods is the same as the for-
mation of fruit in horticultural plants which is largely
determined by three main things, namely pollination,
plant nutrition, and flower loss. Plants need a certain
level of moisture over time and sufficient nutrients,
but if the plant contains too much water in the soil it
will also affect the process of seed formation in the
pod.

In this study, the dose of Bokashi fertilizer also
had no significant effect on the number of seeds per
plot and the number of 100 seeds because it was assumed
that the variety affected the yield. In the description of
the variety, the yield of 100 seeds was 14.8 — 15.3 g, in
this study the weight of 100 seeds was the same as the
weight of 100 seeds in the description, which was
9.81 — 15.24, however, the ANOVA analysis showed
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no effect. on the dose of Bokashi fertilizer. It is sus-
pected that there is a genetic influence from the dom-
inant variety, which is also assisted by a suitable
growing environment so that superior varieties with
higher yields are obtained. This is by Gabesius et al.
(2006), which states that varieties play an important
role in the development of soybean cultivation be-
cause achieving high productivity is largely deter-
mined by the yield potential of the superior varieties
planted. Simarmata & Hamdani (2003), explained
that Bokashi can be used as organic fertilizer to ferti-
lize the soil and increase plant growth and produc-
tion. However, it is also suspected that due to weath-
er factors, rainfall that exceeds the maximum limit of
the various causes the seeds in the pods at the time of
generative to rot and consequently few good and
good seeds can be taken. Likewise with the weight of
seeds per plot. The variety description also shows the
yield per hectare, which is 2.03 — 2.25 tons ha™.
However, in this study the dose of Bokashi fertilizer
could not exceed the yield in the description, the
yield obtained was only 1.58 tons ha™".

CONCLUSION

The results of this study indicate that the opti-
mum dose of Bokashi was not found in the growth
component and yield component variables.
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