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Abstract. Reclamation of land used for mining is very important because it is related to microbial activity in the soil which
has an impact on soil fertility. The purpose of this study is to identify and analyze the diversity of bacterial colonies in the
reclaimed land of the former Limestone Mining. The method used in this research was a laboratory experimental method.
The results of the study showed that 6 bacterial isolates were found and the highest total plate count in GPS land (GPS
system) is 1.97 X 10° cfu, the dominant colony characteristics were irregular shapes, flat edges and milky white color.
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I. INTRODUCTION

Reclamation of a former limestone quarry is an
obligation that must be carried out by companies or
holders as stipulated in the Minister of Energy and
Mineral Resources decree No. 7 of 2014[1]. The success
of a reclamation is largely determined by many things,
including aspects of land use, fertility of the planting
media, technical planting and maintenance of plants.

Reclamation has been carried out by PT Semen
Indonesia (Persero) Thk since 2010 until now. Along
with the increase in years, modifications in planting are
always done, not only by doing conventional systems, but
also Groove Planting Systems (GPS). Since the initial
reclamation in 2010, 2014 and 2016, the method used is
the conventional method. This conventional method is
carried out by distributing topsoil evenly. The
implementation of this reclamation activity is closely
related to the biodiversity in the reclamation land,
including the biodiversity of soil microorganisms.

Biodiversity of soil microorganisms can be used as an
indicator of land quality. This is because, the presence of
soil microorganisms can provide a number of benefits for
plant growth, including helping provide nutrient
availability, helping to mobilize nutrients, helping to
produce Plant Growt Regulator (PGR), and as a pathogen
biocontrol agent[2]. In addition to bacteria there are also
mycorrhizae that can help soil fertility [3]. Therefore this
study aims to identify and analyze the diversity of soil

microbial colonies in groups of bacteria in the reclaimed
land of limestone mining.

Il. METHODS

This research is an exploratory study, the method used
is a laboratory experimental method carried out in the
biology laboratory of the University of PGRI
Ronggolawe, Tuban. Research samples from the former
reclaimed land of limestone mining PT Semen Indonesia
Thbk.

Data Collection and Analysis of Soil Microorganisms

Analysis of soil microorganism diversity in this study
was limited to soil bacterial groups. This analysis process
is carried out through several stages, which include
isolation, purification, and characterization of bacterial
isolates obtained.

Bacterial isolation was carried out by taking soil
samples from the post-limestone quarry land that was
reclaimed with conventional systems and grooves. Soil
samples were taken at 5 points from each location. Then a
serial dilution was carried out on the soil sample that has
been taken. Dilutions were done at levels 10, 10, and
10®. The diluted samples were then inoculated on NA
(Nutrient Agar) media and incubated at room temperature
for 2 x 24 hours.The isolates obtained from the isolation
process were then purified. Purification was carried out
by the quadrant method [4] [5]. After obtaining a single
colony, the isolates were characterized. Then identified
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based on characteristics that refer to Bergey's Manual of

Determinative of Microorganism [6].

[1l. RESULTS AND DISCUSSION

Results

The results of the observation of the morphology of
the bacterial colonies that were isolated from soil samples
in the land of the former PT Semen Indonesia limestone
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are presented in Figure 1 and Table 1. In addition to
colony morphology identification, up to this stage colony
counts have also been made using the Total Plate Count
(TPC) method. Table 2 shows the results of the
calculation of bacterial colony TPC from the former
limestone quarry of PT. Semen Indonesia (Persero) Thk.

Figure 1. A: Culture Bacteria; B: Isolates and colonies of soil bacteria from the reclaimed land
of the former limestone quarry

TABLE |

THE MORPHOLOGY OF THE BACTERIAL COLONIES ISOLATED FROM SOIL
ON CRETACEOUS MINE

No

Isolate

Origin of
Isolates

Morphology

Shape

Color Edge Surface

Isolate 1

Conventional
Systems

Irregular

Thin white Flat Convex

Isolate 2

Conventional
Systems and
Groove
Planting
Systems (GPS)

Round

Milk white Flat Convex

Isolate 3

Conventional
Systems and
Groove
Planting
Systems (GPS)

Irregular,
small

White Flat Flat

Isolate 4

Conventional
Systems and
Groove
Planting
Systems (GPS)

Small
round

White Flat Convex

Isolate 5

Conventional
Systems and
Groove
Planting
Systems (GPS)

Irregular,
big

White Flat Flat

Isolate 6

Groove
Planting
System (GPS)

Irregular

Transparent

white Convex

Flat
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TABLE 11
AVERAGE OF TOTAL PLATE COUNT OF BACTERIA FROM SOIL ON CRETACEOUS MINE

Rate of Dilution

No Sample Origin TPC value (cfu)
104 10 10
1 Conventional 116 263 525 4.9x10°
Groove Planting 567 231 140 1.97 x 10°

System (GPS)

Discussion

In Table 1 it can be seen that from the isolation there
were 6 isolates obtained. The six isolates consisted of
Isolate 1 which was only found in soil samples taken
from conventional systems. Isolate 2, Isolate 3, Isolate 4,
and lsolate 5 were found from both Groove Planting
System (GPS) and conventional soil samples. Whereas
Isolate 6 was only found from soil samples taken on GPS
systems.

In Table 2 it can be seen that the total bacterial plate
count from land with a GPS system (1.97 X 108 cfu) is
higher than conventional land (4.9 X 10° cfu). These
results indicate that the number of bacterial colonies
found on GPS land is higher than conventional land. With
more and more bacteria this Soil fertility depends on the
physical, chemical, and biological soil conditions. Soil
physical conditions include effective depth, texture,
structure, humidity, and soil air condition. Soil chemical
conditions include: soil reaction (soil pH), base
saturation, and organic matter, abundance of nutrients,
nutrient reserves, and availability of nutrients for plants.
Biological conditions of the soil include: microbial
activity of organic material remodeling in the process of
humification, and binding of nitrogen free from the air.
Evaluation of soil fertility can be done in several ways,
namely through visual observation of plant deficiency
symptoms [7] [8] [9].

The number of bacterial colonies in the GPS
environment is higher because of the GPS environment
because the carrying capacity of the environment in the
form of nutrients both macro and micro is better than
conventional ones. This is in line with Erfandi's research,
2017[10] which states that bacteria have an important role
in the process of decomposition of organic matter,
especially at high humidity levels. Characteristics of
bacterial colonies found are the convex surface dominant
with milky white color. This diverse bacterial colony
shows the diversity of soil microbes. The edges of the
colonies that were found all had flat edges, while the
dominant colony was irregularly rounded, the

characteristics of the bacterial colonies found in the
former limestone quarry had different diversity.

Bacterial colonies have special properties in solid
media, where the shape of the colony can be described as
dot, round or circular, filamentous and irregular. The
surface of the colony can be flat, arise flat, curved,
bulging, hilly and similar to the crater, while the edges of
the colony can be intact or whole, split or lobate, swim or
filamentus and curled. In color, bacterial colonies are
mostly whitish or yellowish in color [11].

Naturally in polluted soils there are biosurfactant-
producing bacteria. Biosurfactants are compounds
produced by microorganisms that function to reduce the
surface tension of the liquid so that the bioremediation
process can take place properly. With the presence of
biosurfactant-producing  bacteria, the process of
degradation of the polluted soil environment will proceed
well [12] [13].

The reduced microbial activity in the soil will also
affect soil density, because it can dissolve nutrients in the
soil. Microorganisms in the soil can also use the results of
pollutants for metabolism so that the number increases
and can help soil fertility [14] [15] [16]. The results of
this study indicate there are 6 isolates of which 5 isolates
were obtained from the GPS environment and
conventional, while the other 1 from the conventional
environment. From these data, the combination of
conventional environment and GPS environment provides
more environmental support for bacterial growth because
the remnants of the mining area still contain nutrients and
pollutants that can be used for bacterial metabolism.

IV.CONCLUSION

There are 6 bacterial isolates found in conventional
land and GPS land in the former limestone quarry. The
total bacterial plate count from land with GPS systems
(1.97 X 10° cfu) is higher than conventional land (4.9 X
10° cfu). Bacterial colonies on limestone quarry have the
characteristics of irregular shape, flat edges and the color
of milky white colonies.
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