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ABSTRACT

The aim of this research was to revegetate the disused limestone quarry by
introducing dwarf elephant grass (Pennisetum purpureum cv. Mott) and annual legumes
such as peanuts (Arachis hypogaea L.), soybeans (Glycine max), cowpeas (Vigna
unguiculata) and mung beans (Vigna radiata). The study was conducted experimentally
in a disused limestone quarry applying Completely Randomized Design. The research
method used was experimental in disused limestone mining in karst Gombong area
applying Completely Randomized Design (CRD). Treatment consisted of 6 planting
methods with 4 replicates. The 6 treatments research were the followings: RO: Single
planting of dwarf elephant grass, R1: Single planting of dwarf elephant grass + 1.5 kg/m?
goat compost, R2: Mixture Planting of dwarf elephant grass + legume peanuts + 1.5
kg/m? goat compost, R3: Mixture planting of dwarf elephant grass + legume soybeans +
1.5 kg/m? goat compost, R4: Mixture planting of dwarf elephant grass + legume cowpeas
+ 1.5 kg/m* goat compost and R5: Mixture planting of dwarf elephant grass + legume
mung beans + 1.5 kg/m? goat compost. The measured response variables were plant’s
height, fresh yield, dry matter yield and crude protein content of dwarf elephant grass
aged 8 weeks. The result showed that the addition of goat compost and the planting
method of annual legumes on the disused limestone quarry had highly significant
influence (P<0.01) on the increase productivity and quality of dwarf elephant grass. The
best method of planting dwarf elephant grass (Pennisetum purpureum cv. Mott) on
disused limestone mining in karst Gombong area is mixture planting with soybean
legumes (Glycine max) and adding the 1.5 kg/m* goat compost.

Keywords: Annual legumes, Disused limestone mining, Dwarf elephant grass, Karst
Gombong, Productivity

Introduction

The karst area plays an important role in the
ecosystem, such as providing fresh water, lime-
based natural materials, and controlling climate
change. Despite its important role in the
ecosystem, karst areas are vulnerable to
disturbance of non-directed socio-economic
dynamics of the communities such as limestone
mining activities. Limestone mining will alter the
landscape significantly and potentially damage the
environment in which the losses can even outweigh
the benefits derived from mining activities (Utama
et al., 2016; Purnaweni, 2014). Based on the
Decree of the Minister of Energy and Mineral
Resources Number: 3043.K/40/MEM/2014 that the
karst landscape are karst Gombong, Central Java
Indonesia has a unique geological component and
to serve as natural regulator of the water system
and store added value, thus it is necessary to be
preserved and protected its existence in order to
prevent damage to support sustainable
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development and the development of science
(Menteri Energi dan Sumber Daya Mineral
Republik Indonesia, 2014).

Since 1963 until recently limestone mining
in karst Gombong area still continues in line with
the increasing demand of limestone. The condition
is inseparable from the Indonesian government's
policy to focus on infrastructure development in
various regions. The negative impact of limestone
mining that has lasted for long in karst Gombong
area is the formation of open land that can cause
ecosystem damage. Sarwanto et al. (2015) based
on the study in karst Gombong area indicated that
the closed or unexplored quarry contains around
20 forage species with fresh feed forage production
of 29.75 tons/halyear. This condition is far different
from Sarwanto and Prayitno (2010) study that in
Gombong quarry only 9-13 forage species were
found with fresh forage production of only 8.4
tons/halyear. The study showed that limestone
mining in karst Gombong area has decreased
forage diversity up to 50% and decreased forage
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productivity by about 70%. Reduced diversity and
forage productivity in the quarry will eventually
affect the productivity of goats in the region.

Based on data from the Central Bureau of
Statistics of Kebumen District (Badan Pusat
Statistik Kabupaten Kebumen, 2016) goat
population in karst Gombong region was as
many as 57,091 heads. The decrease in goat
productivity will also affect its development in the
future and will affect the socio-economic
conditions of the community in karst Gombong
area. Revegetation through the introduction of
dwarf elephant grass (Pennisetum purpureum
cv. Mott), Dwarf elephant grass was a superior
grass that was preferred by goats because it had
soft texture of leaves and stems and was
resistant to high light intensity. Sollenberger and
Jones (1989) stated that the dwarf elephant
grass (Pennisetum purpureum cv. Mott) has high
quality and high production of dry matter and is
adaptable to tropical region and can be
harvested every 35 days. Kozloski et al. (2005)
productivity and quality of dwarf elephant grass
(Pennisetum purpureum cv. Mott) is affected
more by age of cutting and climatic conditions at
planting time until harvest time. The high
adaptation level of the dwarf elephant grass is
expected to grow and develop on the former
limestone mining in the karst Gombong area.

Study of Sarwanto and Prayitno (2010) in
Gombong quarry showed that soil fertility levels
in open fields of former limestone mining in karst
Gombong are low with total N content of 0.049 -
0.141%, total P20s of 0.067 - 0.133% and total
K20 of 0.086 - 0.100%. Therefore, the soil
fertility on the former limestone mining land
needs to be increased by additing organic
fertilizers such as goat compost which is widely
available in karst Gombong area. According to
Nurshanti (2009) goat compost has better effect
than cow and chicken compost on soil because
it can soften the surface layer of soil, increase
the population of microorganisms, increase the
soil ability to absorb and retain water so that it
can increase  the plants productivity.
Furthermore Nurshanti (2009) stated that the
optimal use of goat compost is as much as 1.5
kg / m?, whereas according to Zahroh et al.
(2016) optimal use of livestock compost to
increase the productivity of the dwarf elephant
grass is about 1 - 2 kg/ m?.

The addition seasonal legumes such as
groundnuts (Arachis hypogaea L.), soybeans
(Glycine max), mung beans (Vigna radiata) and
cowpeas (Vigna unguiculata) in the disused
limestone mining area is one of the efforts to
improve the productivity, quality and continuity of
dwarf elephant grass (Pennisetum purpureum cv.
Mott) in karst Gombong area. Rusdy (2012)
cultivation of seasonal legumes such as peanuts,
soybeans, mung beans and cowpeas can add soil
fertility levels due to increased availability of soil
nitrogen. In addition, seasonal legumes can also be
used as a source of food to the community in karst
Gombong area.

Materials and Methods

The material used in this research was
dwarf elephant grass stem cuttings (Pennisetum
purpureum cv. Mott) and legume seeds of peanuts
(Arachis hypogaea L.), soybeans (Glycine max),
mung beans (Vigna radiata) and cowpeas (Vigna
unguiculata). The research was located in disused
limestone mining land that has been abandoned for
more than 10 years located in karst Gombong area,
Kebumen Regency, Central Java.

The research method used was
experimental in disused limestone mining area
applying completely randomized design (CRD).
Treatment consisted of 6 planting methods with 4
replicates. The 6 treatments research are the
followings: RO: Single planting of dwarf elephant
grass, R1: Single planting of dwarf elephant grass
+ 1.5 kg/m? goat compost, R2: mixture planting of
dwarf elephant grass + legume peanuts + 1.5 kg/m?
goat compost, R3: mixture planting of dwarf
elephant grass + legume soybeans + 1.5 kg/m?
goat compost, R4: mixture planting of dwarf
elephant grass + legume cowpeas + 1.5 kg/m? goat
compost and R5: mixture planting of dwarf elephant
grass + legume mung beans + 1.5 kg/m? goat
compost. The measured response variables
included plant height, fresh production, dry matter
production and crude protein content of the dwarf
elephant grass at 8 weeks of age of first defoliation.
The data obtained was then analyzed by analysis
of variance and if the treatment is found to be
different the least significant difference (LSD) test
was performed according to Steel and Torrie
(1993).

Results and Discussion

Plant height

The results showed that the plant height of
the dwarf elephant grass on the disused limestone
mining area without goat compost (R0) was 84.7
cm, while with the addition of 1.5 kg/m? (R1) goat
compost was 83.7 cm and with seasonal legumes
(R2, R3, R4, R5) the plant height ranged from 87.5
to 95.5 cm. The results of a study by Sirait et al.
(2015) in the wet and moderate climates of non
limestone area of North Sumatra showed that the
height of dwarf elephant grass was only about 70
to 96 cm. This result was different from Lasmadi et
al. (2013) indicating that the height of dwarf
elephant grass (Pennisetum purpureum cv. Mott) in
Faculty of Animal Husbandry Manado of North
Sulawesi without organic fertilizer can reach height
of up to 108 cm, while the provision of organic
fertilizer as much as 1 - 3 kg/m? can produce plant
height ranging from 114 to 125 cm.

The result of variance analysis showed that
the planting methods with the addition of 1.5 kg/m?
goat compost and seasonal legume cultivation had
highly significant effect (P<0.01) on the plant height
of dwarf elephant grass. The results of LSD post
hoc test showed that the method of planting without
fertilizer (RO) resulted in the same plant height as
R1 and R2, but different from R3, R4 and R5
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treatments. The method of cultivating the dwarf
elephant grass with the addition of 1.5 kg/m? goat
compost and soybean legume planting (R3),
cowpeas (R4) and mung beans (R5) had strong
positive effect on the height of dwarf elephant
grass. Height average of the dwarf elephant grass
on various methods of planting can be seen in
Figure 1.
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Figure 1. The average plant height of the dwarf elephant grass
(Pennisetum purpureum cv. Mott) on a disused limestone mining
in karst Gombong area with various planting methods.
abe The different letters on diagram shows highly significant
different (P<0.01).

Fresh production

The fresh production of the dwarf elephant
grass in the disused limestone mining area with
various methods of planting ranged from 4.43 to
8.38 tons/ha. Purwawangsa and Putera (2014)
showed that the production of fresh dwarf
elephant grass (Pennisetum purpureum cv. Mott)
in non-productive land area can reach up to 10
tons/ha. The difference of about 2 - 5 tons/ha is
due to the low level of soil fertility of the disused
limestone mining area. The result of Sarwanto
and Prayitno (2010) research showed that the
fertility of open land of disused limestone mining
in karst Gombong area is low because it contains
nitrogen (N) total of 0.049 — 0.141%, P20s total of
0.067 — 0.133%, and total K20 content of 0.086 -
0.100%. The results also showed that the
production of fresh dwarf elelphant grass
(Pennisetum purpureum cv. Mott) is much lower
with the production of fresh elephant grass
(Pennisetum purpureum Schum) which is 15
tons/ha (Jamaran, 2006) and even the production
of elephant grass can reach up to 38 tons/ha when
fertilized with 1 kg/m? of bokashi (Kusuma, 2013).
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Figure 2. The average of fresh production of dwarf elephant
grass (Pennisetum purpureum cv. Mott) on disused limestone
mining in karst Gombong area with various planting methods.
ab different letters in diagram show highly significant different

(P<0.01).
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The result of variance analysis showed that
the planting methods has highly significant effect
(P<0.01) on the fresh production of dwarf elephant
grass in the open field of limestone mining. Results
of the post hoc test showed that the highest fresh
production of dwarf elephant grass was obtained
on R1 and R3. The average productions of the
dwarf elephant grass on various methods of
planting are presented in Figure 2.

Dry matter production

The dry matter content of dwarf elelphant
grass in the open field of disused limestone mining
area with various methods of planting was relatively
the same i.e. about 7 - 10%. The low dry matter
content is due to the ideal proportion between
stems and leaves of the dwarf elephant grass and
its soft texture. In addtion, the study was conducted
during rainy season. The further results of the study
indicated that the dry matter production of dwarf
elephant grass in the open field of disused
limestone mining area with various planting
methods only ranged from 0.36 to 0.57 tons/ha or
0.036 — 0.057 kg/m? (Rengsirikul et al., 2013). Dry
matter production of dwarf elephant grass in the
Central Thailand rich up 6,6 ton/ha or 0,66 kg/m?2.
This dry matter production of dwarf elephant grass
representing short type is different from the dry
matter production of elephant grass tall type
(Pennisetum purpureum Schum) which can reach
up to 0.19 kg/m? (Jamaran, 2006), 1,72 kg/m2 in
Central Thailand (Rengsirikul et al., 2013).

The result of variance analysis showed that
the planting methods has highly significant effect
(P<0.01) on the production of dry matter of dwarf
elephant grass on the disused limestone mining
area. The result of post hoc test showed that R1
and R3 have more dry matter production compared
to RO, R2, R4 and R5. The average dried matter
production of dwarf elephant grass on various
methods of planting can be seen in Figure 3.
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Figure 3. The average dry matter production of dwarf elephant

grass (Pennisetum purpureum cv. Mott) on disused limestone

mining in karst Gombong area with various planting methods.

abe different letters in diagram show highly significant different
(P<0.01).

Crude protein content

The results showed that the dwarf elephant
grass cultivated in the open field of disused
limestone mining area with various methods had
crude protein content of 14.4 - 15.9%. Anonymous
(2016) explains that the content of crude protein
content of dwarf elephant grass is about 14-17%,
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meanwhile Purwawangsa and Putera (2014)
reported that crude protein content of dwarf
elephant grass in West Java area is around 17-
19%. The results of the Urribarri et al. (2005)
study in venezuela showed that the crude protein
of the dwarf elephant grass is 10-15%.
Nevertheless, the crude protein content of the
dwarf elephant grass in the open field of disused
limestone mining area is still higher than the
crude protein content of elephant grass
(Pennisetum purpureum Schum) which is only
12.75% (Jamaran, 2006).

Result of variance analysis showed that
the planting methods had highly significant
effect (P<0.01) on crude protein content of the
dwarf elephant grass in the open field of
disused limestone mining area. The results of
post hoc test showed that the highest crude
protein content of the dwarf elephant grass
protein was obtained on R3 and R5. The
average crude protein content of dwarf elephant
grass in various planting methods are
presented in Figure 4.
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Figure 4. The average crude proteint content of dwarf elephant
grass (Pennisetum purpureum cv. Mott) on disused limestone
mining in karst Gombong area with various planting methods
ab different letters in diagram show highly significant different

(P<0.01).

Conclusion

The results indicated dwarf elephant grass
(Pennisetum purpureum cv. Mott) was still able to
grow in the open field of disused limestone mining
area abandoned for more than 10 years. The best
planting methods of dwarf elephant grass
(Pennisetum purpureum cv. Mott) in the open field
of disused limestone mining area was mixed with
legume soybean (Glycine max) + 1.5 kg/m? goat
compost.
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