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Abstract : This study aims to determine the effect of the use of a combination of lemna minor
substrates and mud on the biomass of the population of Tubifex sp. This research is
experimental, with a completely randomized design (CRD), with five levels of treatment P1 =
100% (lemna minor ) + 2,000 gr (mud), P2 = 75% (lemna minor ) + 2,000 gr (mud), P3 = 50
% (lemna minor ) + 2,000 gr (mud), P4 = 25% (lemna minor) + 2,000 gr (mud), P5 = 0%
(lemna minor) + 2,000 gr (mud). Data obtained from research results in analysis of variance
(ANOVA) and in further testing with the Smallest Significant Difference test. The main
parameters observed were the number of population and biomass of Tubifex sp. The results of
the study showed that the combination of Lemna minor substrate and mud significantly (p
<0.05) on the growth of biomass and the population of Tubifex sp. The best results were found
in the treatment with the treatment formulation P1 = 100% (lemna minor ) + 2,000 gr (mud)
which produced a population of 6,250 ind / gr and biomass 8.60 gr / m2.
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. Introduction

Silk worms (Tubifex sp.) are one of the natural foods needed for aquaculture. Tubifex
sp. is a water animal clustered in a flow of water that is not so heavy. Tubifex sp. live by
immersing yourself in the soil layer. There are several factors that support silk worm habitat
including sludge deposits and piles of organic matter (Cartwright, 2004).

Tubifex worms are included as a group of water worms, people generally know the
name of silk worms, hair worms, blood worms or sewage worms. Silk worms or hair worms
belong to the worm group (Tubifex sp). It is called a silk worm because this worm has a soft
and very soft body like silk / hair.

Tubifex sp. has a size of 1-2 cm long with reddish color. This worm has a digestive tract
in the form of a small gap from the mouth to the anus, consisting of 30-60 segments or
segments. At first glance tubifex looks like a red colony waving because of its body color. This
species has a digestive tract in the form of a small gap starting from the mouth to the anus.
These silk worms (Tubifex sp) live in colonies. Most Tubifex make tubes in mud on the bottom
of the water, where the posterior end of the body protrudes from the tube and moves back and
forth while waving actively in the water, causing water circulation and worms to get oxygen
through the body surface. Vibration in the posterior part of the body from Tubifex can help
with respiratory function.

Silk worms (Tubifex sp) include hermaphrodite organisms. In one individual this
organism has 2 (two) genitals and multiplies by laying eggs from mature eggs. Silk worm eggs
(Tubifex sp) occur inside the cocoon, which is an ovoid building, 1 mm long and 0.7 mm in
diameter. Eggs in the body undergo division, then develop into segments. After a few days the
silk worm embryo (Tubifex sp) will come out of the cocoon. A baby that can produce cocoons
and remove eggs that hatch into tubifex has an age of about 40-45 days. The number of eggs
in each cocoon ranges from 4-5 grains. The time needed to breed eggs in the cocoon until it
hatches into a silk worm embryo takes around 10-12 days. The life cycle of silk worms from
eggs, hatching to adulthood and removing cocoons takes about 50-57 days.
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Tubifex worms mostly live in fresh waters where the water is clear and slightly flowing.
The preferred water base is muddy and contains organic matter. The main food is organic
ingredients that have decomposed and settled in the bottom of the water.

Silk worms (Tubifex sp) are generally found in border water areas such as areas where
heavy organic matter pollution occurs, sediment deposition areas and oligotropic waters. This
Tubifex sp worm species can tolerate waters with 10 ppt salinity. Two factors that support the
living habitat of silk worms (Tubifex sp) are mud deposits and a large pile of organic matter.

Tubifex sp. can live in various habitats. They usually bury themselves in mud or make
burrows in the mud. They make tubes that are settled or can be carried around. The tube is
made from mud, mineral grains or rubbish which are attached to one another by mucus. But its
presence in the waters is often said to be an indicator of water pollution. Tubifex develops well
in media which have dissolved oxygen content ranging from 2.75 - 5, ammonia content <1
ppm, water temperature ranging from 28 - 30 ° C and pH of water between 6-8.

As a feed for freshwater ornamental fish, this worm has an important role. Feed from
worms can stimulate fish growth much faster than other types of natural feed. This is due to
the high fat content and protein of the worm. This worm has a protein content of 51.9%,
carbobydrate 20.3%, fat 22.3%, and ash 5.3%. While the amino acids making up the protein
are also complete.

Silk worms are easily found in Indonesia, also known as Hair Worms, popular as animal
feed, namely fish. Therefore, the cultivation of Silkworms is increasingly demanded and has
even become one of the economic opportunities that can reap many benefits. In general, these
worms are obtained from the wild and are culturally cultivated on a small or large scale
depending on the media used, whether using media in the ground, cement tanks or tarpaulin
pools.

The success of silkworm cultivation is largely determined by the culture media used.
One additional ingredient in Tubfex sp. Culture media. the potential is Lemna minor. Lemna
minor is a natural source of protein which has a high protein content of 15-40% (Landesman
et al., 2006).

Lemna minor has been used for several years as a nutrient substitute for wastewater and
simultaneously producing food for livestock, fish and poultry. In addition, Lemna minor is
easily harvested from the surface of the water and can be produced as high protein flour
(Yilmaz et al., 2004). Compared to other plants, Lemna minor leaves contain as much as 5%
fine fiber in the weight of the cultivated plants. Lemna minor has a crude protein content of
37.6% and 9.3% fiber, so this plant has the potential to be used as fish feed (Culley et al., 1981).

Solution to meet the needs of Tubifex sp. this is by developing Tubifex sp. with the aim
that the needs of Tubifex sp as natural fish food can be fulfilled. So it is necessary to cultivate
Tubifex sp. good and sustainable way to meet the fish's natural feed needs.

I1. Methodology
2.1 Experimental Design
The method used in this study is the experimental method and the design used is a
Completely Randomized Design (CRD) consisting of 5 treatments with 3 replications each.
The treatment of each material used in this study includes:
P1 =100% (lemna minor ) + 2,000 gr (mud)
P2 = 75% (lemna minor ) + 2,000 gr (mud)
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P3 = 50% (lemna minor ) + 2,000 gr (mud)
P4 = 25% (lemna minor ) + 2,000 gr (mud)
P5 = 0% (lemna minor ) + 2,000 gr (mud)

2.2. Research Procedure

Containers used for the cultivation of Tubifex sp. measuring 27 x 18 cm2 which is
modified with inlet and outlet channels with recirculation systems that reuse water that has
been used by continuously rotating water through an intermediate filter or into a container.

The substrate used is of two kinds, namely lemna minor and sandy mud. Lemna minor
is used fermented, while the sludge used comes from the rice field area first separated from the
garbage and benthic organisms, then dried and sifted until smooth. Furthermore, the production
of live media of silk worms according to the treatment. The dosage for each treatment is 500
grams of lemna minor and 2000 grams of sandy mud. The dosage is used to obtain a height of
4 cm cultivation media (Safrina et al., 2015). Furthermore, filling the container water is left for
10 days. The stocking density used is 10 grams.

Harvest is done after the maintenance period of Tubifex sp. for 50 days. How to harvest
is done by filtering the media with a filter in the flow of flowing water. The results are left in
the container and covered with black plastic for 30 minutes to make it easier for the separation
process. Tubifex sp. which has been obtained and then rinsed with water to clean it from mud.
Tubifex sp. which has been harvested and then taken and calculated.

Population amount of Tubifex sp. determined by counting directly from sampling, the
sample taken in this study is to calculate the population of Tubifex sp. 1 gram and then
converted to the amount of Tubifex sp. biomass. obtained from each treatment (Cahyono et al.,
2015).

I11. Discussion

3.1. Population of Tubifex sp
The results of the population obtained after the maintenance period of Tubifex sp for
50 days of maintenance can be presented in Figure 1.

B Seriesl, 1, 6250
B Seriesf, 2, 5323
. B Seriesil, 3, 4629
W Seriesl, 4, 409§ seriest, 5, 3914
Tr nt

Based on the smallest real difference test (BNT) showed that enrichment of Tubifex sp.
Culture media. with the combination of Lemna minor and sandy mud substrate has a very
significant effect (P <0.05) on the population. It is presumed that the nutritional content of the

Population (ind)
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lemna minor fermented can meet the life needs of Tubifex sp. The population is closely related
to the reproductive process, in addition to the quantity of food available, the quality of food
must also be considered, so that it can meet the needs of both growth and reproduction.

Differences in population numbers are also suspected because food availability in each
treatment is not the same. This is in accordance with Findy's statement (2011), Tubifex sp. need
food for growth and reproduction. Hadiroseyani (2007) added that population level differences
were influenced by the content of protein and fat in the fertilizer feed of Tubifex sp. this shows
that the use of a combination of Lemna minor fermentation substrate and mud effectively
increases the population of Tubifex sp.

3.2. Biomass Tubifex sp

The result of absolute biomass growth of Tubifex sp. for 50 days maintenance is
presented in Figure 2.
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The high biomass in treatment 1 is thought to be because fertilizer in treatment 1 has a
protein content in the cultivation medium, so that it can cause weight on Tubifex sp. relatively
high. According to Syam et al. (2011), adding that the high organic matter in the media will
increase the number of bacteria and organic particles resulting from decomposition by bacteria,
so that it can increase the amount of food ingredients in the media that can affect the population
and biomass of Tubifex sp. This is also in accordance with the statement of Febrianti (2004),
organic matter contained in the media increases the number of bacteria and organic particles
resulting from decomposition by bacteria can increase the availability of nutrients in the media
which will affect the population and production of Tubifex sp.

Biomass (gram))

IVV. Conclusion

The use of a combination of lemna minor and mud substrate media has an effect on the
growth of Tubifex sp., Especially in the P1 = 100% (lemna minor) + 2,000 gr (sand) media
producing the highest population of 6,250 ind / gr and Tubifex sp. amounting to 8.60 gr.
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