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The Effect of Liquid Extract Organic Fertilizer of Centrosema
(Centrosema pubescens) Leaf Sheats on The Growth and Biomass
Pruduction of Elephantgrass (Pennisetum purpureun).
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Animal Science Department of Agriculture Faculty
JIn. Jend. Sudinman No. 6 Gorontalo City
Email : mmukhtarm@yahoo com

ABSTRACT

This research was aimed to determine the effect of liquid extract organic
fertilizer of centrosema (Centrosema pubescens) leaf sheats on the growth and
biomass pruduction of elephantgrass (Pennisetum purpureum). This research used
complete random sampling method with five treatments and three replications by
using polybag as a planting media. The treatments conducted were PO (0 ml liquid
feltilizer/plant), P1 (10 ml liquid feltilizer/plant), P2 (20 ml liquid feltilizer/plant),
P3 (30 ml liquid feltilizer/plant), P4 (40 ml liquid feltilizer/plant). The parameters
observed were the growth of plant height, tiller number, fresh biomass production
and leaf blade percentage of elephantgrass. The results showed that the treatments
were significantly affected on plant height, tiller number, fresh biomass
production and leaf blade percentage of elephantgrass. Each treatment obtained
best results such as in plant height was reached at P3 (135 cm), tiller number and
fresh biomass productions were reached at P4 (8,33 plants and 291,67 gr) and leaf
blade percentage was reached at P1 (55,31%).

Key words: Centrosema leaf sheath, growth, biomass pruduction, elephantgrass

INTRODUCTION

Availability of forage fodder in cattle breeding business in particular 1s very
important, because the feed forage 1s one of the basic necessities of life to
improve livestock productivity. To meet the needs of the forage in the industrial-
scale farms and households can be done in various ways, one of which is the
development of forage fodder land. Efforts are made to the cultivation of certain
types of grass pasture systems and non pasture on grazing or cut and carry in

order to obtain optimum production.
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There are many vaneties of cut and carry grasses that are already utilized as
beef cattle feeding All that varieties generally have the character grow vertically,
high productivity and has a lot of tillers and responsive to fertilization. Elephant
grass 1s one that has been widely recognized by the public as a type of grass that
has high productivity. This grass has been cultivated by farmers and livestock on
an industrial scale. In order to increase the production of elephant grass, perform
the various efforts that support the creation of conditions favorable environment
for these plants. Steps are done through tillage and fertilization. Tillage i1s
intended to prepare an optimal growing medium for plants. While fertilization
aims to provide nutrients for plant growth as well as to replace nutrients lost or
absorbed by plants (Mukhtar, 2005).

Fertilization elephant grass which has been frequently done 1s to use
chemical fertilizer or organic or a combination of both. Fertilization with chemical
fertilizers do have a significant effect for the growth of elephant grass. Chemical
fertilizers have exzcellent ability in promoting plant growth and able to provide
high yields. But over time, this method proved to have many shortcomings that
are very detrimental to the life of living beings. Negative impacts brodiversity 1s
declining so1l causes the soil structure becomes dense and hard In addition, the
impact 1s even further 1s the use of chemical fertilizers 1s one of the largest
contributors of greenhouse gas emissions. Seeing this, the use of chemicals in the
field of livestock industry should gradually should begin to be abandoned and
began to tum to organic fertilizers. Organic fertilizers are commonly used can be
composted plant waste, composted manure and can also be combined with
leguminous plants as green manure

Utilization of legume crops as organic fertilizer has been developed
mainly in the field of cultivation of green fodder. Plants of this type can improve
soil fertility because it has the ability to fix nitrogen from the air and pass it into
the ground Various methods are used in fertilizer use legume crops, namely: 1)
immersing a legume plant parts around the plant as compost; 2) extracting the

leaves of legumes primanly to be used as a liquid fertilizer, and 3) Conduct a
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combination of grasses and legumes that nitrogen 1s absorbed by the roots of
legume can be utilized by the grass plants.

One type of legume used as organic fertilizer 1s Centrosema plants
(Centrosema pubescens). The plant has the ability to absorb nitrogen very well so
that the production of biomass is very high when combined with other plant
species. In addition it also has the advantage centrosema can live in conditions of
poor soil so that it can be used as ground cover plants known to have a good and
rapid development The nutrient content of leaves centrosema shown 1n Table 1.

Table 1. Nutrients Plant of Centrosema

Parameters Matenials content (%)
Dry matter 88,99
Crude protein 23,24
Crude fiber 8.80
Nitrogen 55,50
Calcium 1.22
Potassium 1,85
Phosphorus 0,54
Magnesium 0,30

Source : Nv?orgu. 2013
Centrosema plant's ability to absorb nitrogen from the air causing these
plants contain alot of nitrogenous espectally on the leaves of plants, so it 1s good
to be used as organic fertilizer. Liquid fertilizer production centrosema leaf extract
has not been developed so that it would need to research how far centrosema leaf
extract liquid material can be used as liquid fertilizer, especially in improving the

productivity of forage fodder

MATERIALS AND METHODS

Sample and Extract Preparation
The research was carried out at the experimental field of Animal Science
Department of Agriculture Faculty, Gorontalo State University from November

2014 to February 2015 Liquid fertilizer used was extracted from the leaves of
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centrosema. The examined variety used was elephantgrass (Pennisetum
purpurenim)

The method of making liquid fertilizer was as follows: Centrosema leaves
as much as 100 grams of fresh chopped solvent was then extracted with water at a
ratio of 1: 3. Extraction 1s done by using a homogenizer / blender for 15 minutes.
The extraction 1s left for 24 hours then filtered using a soft cloth and then the
solution 1s ready for use as a treatment.

Results of the analysis of nitrogen fertilizer Centrosema leaf extract can be
seen 1n Table 2 as follows:

Table 2. Levels of Nitrogen (N) in Centrosema leaf extract

Sampel Titration (ml) N Each Titration
Filtrate 21,80 36,52%
Dregs 19,95 63,44%

Source: Chemical Laboratory, Mathematic and Science Faculty,
Gorontalo State University

Experimental Design and Treatments

The research was conducted using a completely randomized design with 5
treatments and three replications that overall there are 15 experimental units. The
study was conducted in polybag as a planting medium where every unit planted
the grass cuttings. The liquid fertilizer treatments are as follows:

PO : 0 ml per polybag

P1 : 10 ml per polybag

P2 : 20 ml per polybag

P3 : 30 ml per polybag

P4 - 40 ml per polybag

Treatment of liquid fertilizer performed two weeks after planting and
repeated every two weeks until the 60-day-old plants. Each treatment 1s required
fertilizer liquid fertilizer as much as 300 ml, whereas during the study conducted
fertilization three (3) times, so the total fertilizers required for the study was about
900 ml.
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Parameters and Measurements
Parameters and measurements performed at the age of 60 days after
establishment. The parameters observed in this study are:
1. The growths of plant were plant height and tiller number. Plant height 1s
measured from ground surface to the highest end of the plant Tiller
number 1s measured from any number of tillers that grow in complete

(stems and leaves).

]

The production of biomass were fresh biomass and leaf blade percentage.
Fresh biomass measured after defoliated from the soil surface. While the
percentage of leaf blade measured based on the leaf blade weight divided
fresh biomass.
Data Analysis

The data were analyzed statistically by the analisis of varian and the
difference in the mean value was calculated by least ssgnificant different (LSD).
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RESULT AND DISCUSSION

4.1 Elephant Grass Plant Growth
a. Plant height

Plant height 1s an indicator that the plant 1s able to absorb nutrients well
and the availability of sufficient nutrients in the soil for plant growth The growth
of plant height between treatments are shown 1n Table 3 as follows:

Table 3. Mean of Plant Height of Elephantgrass 60 days after Establishment

Treatments Mean of Plant Height (cm)
PO 107,70°
P1 119,30°
P2 124,0%
P3 135,00°
P4 128,70°

PO, P1, P2, P3 and P4 were extract liquid fertilyzer of 0 ml, 10 ml,
20 ml, 30 ml and 40 ml per polybag, respectively.
Different letter denote significant difference among treatments
at 5% level
Table 3 shown that the highest result obtained in P3 which was 135 cm,
while the lowest growth at PO was 107.67 cm. Analysis of vaniance in treatment
centrosema leaf extract fertilizer on plant height elephantgrass showed the
treatment was significantly different (P>0.05). The data above shown that
fertilizer centrosema leaf extract at the level of the provision of 10, 20, 30 and 40
ml/plant showed higher growth than without fertilizer centrosema leaf extract. It
shown that the fertilizer 15 given can provide nutrients that can be utilized for the
growth of the plants.
Yani (2008), reported that complement organic liquid fertilizer showed
significantly different effect on the growth of tall grass. Concluded the highest
growth was obtained in the treatment of 4 ml/liter of water that 15 65.24 cm, while

liqud fertilizer wathout showing plant height 48.65 cm. This 1s because the grass
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needs nitrogen that 1s readily absorbed 1n the soil have not been fulfilled optimally
as a result of the use of chemical fertilizers in the long term so that the use of the
PLC has not shown the maximum results.

Treatment effect on plant height allegedly closely related to the dose/level
of fertilizer applied, where the higher levels of fertilizer applied the more nutrients
that plants can absorb. The average plant height data indicate that growth 1s only
slightly lower PO to P1, P2, P3 and P4 This 1s presumably due to the low nutrient
that can be absorbed by plants that have not been sufficient to promote the growth
of plant height maximum. As it is known that the leaf extract liquid fertilizer
Sentro nitrogen content 1s high enough where these elements are very useful 1n the
process of plant growth This is in accordance with the opinion of Muhakka et al
(2012) which states that the nitrogen needed by the plants in the process of the
formation of proteins that boost the growth of crop plants such as stems, leaves
and roots.

Lasamadi (2013) reported that states that the amount of the percentage of
growth is highly dependent on the availability of nutrients in the soil, espectally
nitrogen and organic matter also directly affects plant physiology such as
increased respiration to sttmulate the uptake of nutrients that promote the growth

and production of these

6. Tiller Number

One indicator 1s the productivity of elephant grass seedling
production/shoots, where a growing number of tillers, the more prospective parent
in the future. Seedling production can be used to predict high and low weight of
forage produced. The tiller number production of elephantgrass are shown in

Table 4.
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Tabel 4. Tiller number Production 60 days after establishment

Treatments Tiller Number
PO 53
P1 6,3
P2 6,7
P3 7,0
P4 8.3

PO, P1, P2, P3 and P4 were extract liquid fertilyzer of 0 ml, 10 ml,
20 ml, 30 ml and 40 ml per polybag, respectively.

Different letter denote significant difference among treatments
at 5% level

The above data shown the production of elephant grass seedlings treated
tends to be higher than the untreated. The highest production contained in P4 stem
that1s equal to 8.33, while the lowest production at P0 1s 5.33 rods.

Results of analysis of variance showed that centrosema leaf extract
fertilizer treatment effect was significantly different (P>0.05) on the production of
elephant grass seedlings. Based on the data the average production of seedlings
showed that production at PO lower than treatment P1, P2 P3 and P4 This
indicates that the leaf extract fertilizer Centrosema quite an effect on seedling
growth of elephant grass, but due to the still low level of provision that 1s thought
to cause the least nutrients that can be absorbed by plants so that there are no
significant differences between treatments.

Lasamadi (2013) reported where the provision of effective microorganism
fermented manure 4 (EM-4) Significantly affected the number of tillers grass
where the composting of 30% indicates the average number of tillers as much as
29.8 stem, while without Compost fertilizer can only peak at 21.4 stems. This is
According to Lasamadi (2013) Showed that the nutrient nitrogen contained in
organic fertilizers huge benefit for plant growth and development, Among others:
making plant leaves more fresh greens and many Contain grains of green leaves
(chlorophyll) the which has a very important role in the process of photosynthests,

plant growth Accelerate (height, number of tillers and branches) and increase of
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the protein content of the plant. The organic fertilizer to the soil conditions were
critical or nutrient poor very good because of the addition of organic fertilizers in
the so1l, improving the structure of the soil 1s more crusts and increase of the
number of pores of the soil so as to facilitate new shoots grow through the soil
surface.

Nuniyasa et al (2012) reported that organic fertilizer biourin as much as
75,000 liters/ha (150 ml/pot) perpengaruh significantly to the production of
elephant grass tillering fertilizer application biounn than without it. Fertilizer
treatment of 150 ml/pot showed an average of seedling production growth of as
much as 6.50 tiller while without fertilizer as much as 4.50 tillers. This shows that
the amount of fertilizer given a great effect on the production of elephant grass
tillers so it concluded that the level/doses given in this study was quite low which
cause no significant differences after receiving treatment.

The second related study above shows that the higher the doses of
fertilizer applied, elephant grass seedling production will be higher. It can be
concluded that organic fertilizer can increase production elephant grass seedlings.
4.2. Biomass Production
a. Fresh Biomass

Fresh biomass production is the most important indicator in assessing the
productivity of elephantgrass. A fresh production plant fresh weight after cutting,
in this case the cuts are made at the plant with a distance of 10 cm from the
ground. Cutting is done at the age of 60 days after planting. The mean of fresh
biomass production was shown in Table 5.

Table 5 showed that fresh biomass production plant fertilizers centrosema
leaf extract (P1, P2, P3 and P4) have a slightly higher fresh production of the
plant without fertilizer (P0). Fresh average production 1s highest at P4 was
291.67 gr and the lowest production at PO was 135 gr.
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Tabel 5. Fresh biomass production 60 days after establishment

Treatments Fresh Matter Weight (gr)
PO 135,0
P1 2503
P2 258,0
P3 268,0
P4 2917

PO, P1, P2, P3 and P4 were extract liquid fertilyzer of 0 ml, 10 ml,
20 ml, 30 ml and 40 ml per polybag, respectively.

Different letter denote significant difference among treatments
at 5% level

Fresh biomass production shown that fertilizer centrosema leaf extract was
significantly different (P>0.05). Results of previous studies on the use of liquid
fertilizer on elephantgrass plants show different things as reported Muhakka et al
(2014), that the administration of liquid fertilizer with a dose of 2 1/ha showed the
highest production among other treatments in which up to 64893 gr/clump, this
production is reported to be significantly different from the control treatment
whose production only reached 306.95 gr/clump.

The absence of real effect Centrosema leaf extract fertilizer treatment 1n
this study thought to be caused due to the still low level of fertilizer given to the
treatment plant so that the nutrients are absorbed by plants 1s still low, thus the
plants have not shown optimal growth Nevertheless administration of liquid
fertilizer Centrosema leaf extract proven to provide higher yields than without
fertilizer. This shows Centrosema leaf extract fertilizer contains nutrients useful
Bagg: plants, especially nitrogen (N), which i1s needed in the growth and its
produktivity.

Muhakka et al (2014) reported that nitrogen needed in the process of
formation of plant proteins thus improving vegetative growth of plants such as
stems, leaves and roots. Nitrogen is the main nutrient that can accelerate plant
vegetative growth of plants (Nasaruddin, 2010). Nitrogen 1s needed to stimulate

vegetative growth, increase the size of the leaves and increase the chlorophyll
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content. Kusuma (2013) reported that the fertilizer 1s an important source of
nutrients for plants in the growth process both in increasing the vertical height,

number of leaves, as well as the number of seedlings and crop production.

b. Leaf blade Persentage

A high percentage of leaves showed the quality of elephant grass plants,
the higher the percentage of leaves showed that the higher the plant nutrients. This
was due to more plant nutrients found in the leaves than the stems. The leaf blade
percentage of this researched are shown 1n Table 6.

Tabel 6. Leaf blade percentage of elephantgrass 60 days after establishment

Treatments Leaf Blade Percentage
PO 54,5
P1 553
P2 54,2
P3 55,3
P4 55,1

PO, P1, P2, P3 and P4 were extract iquid fertilyzer of O ml, 10 ml,
20 ml, 30 ml and 40 ml per polybag, respectively.

Different letter denote significant difference among treatments
at 5% level

Analysis of variance of the mean percentage of leaf blade showed
Centrosema leaf extract fertilizer treatment was significantly different (P> 0.05)
but almost similar from PO to P4 However it was high percentage reached at P1
and P3 than at P4 and lowest at PO and P2.

Previous research as reported Nurniyasa (2012), that the administration of
liquid fertilizer on the plants bulrush biourin able to increase the number of leaves
that fertilizer treatment as much as 75,000 ml/ha significantly different than
without fertilizer biourin. Leaf extract liquid fertilizer treatment had no significant
effect Centrosema allegedly caused by the low doses of fertilizers applied to the
treatment that few nutrients that can be absorbed by plants Nutrients contained in

organic fertilizers 1s very beneficial to plants, especially in the formation of roots,
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leaves and stems of plants. According Nunyasa (2012), the higher the dose of
fertilizer biounin given to plant grass and Setaria the growth and forage production
will increase. This 1s because the higher the nutrients available to plants cause
growth and increased productivity.

Mulatsith (2003) reported that which conducts research on elephant grass
discovered that the elephant grass didefoliasi at 30 days tended to show a higher
percentage of leaves than didefoliast between 45 and 60 days Further stated that
the longer the life of defoliation, the more chance the plants to grow and
photosynthesize, so that the greater accumulation of carbohydrates and some
carbohydrates that form 1s used for the formation of cell walls and further increase
the proportion of stem and fresh forage grass. Opinion was supported by
Kumiawati, in Mulatsih (2003), that at the age of short defoliation of plants are
forming and growing new shoots so the plants need a lot of nutrients used plant

organs such as leaves, so the ratio of leaf stems tend to be higher

CONCLUSION

1. The proviston of liqud organic fertilizer Centrosema leaf extract
significantly affected (P <0.05) on the growth of plant height and tiller
number of elephantgrass at the age of 60 days after establishment, the best
results of plant height growth was obtaned in treatment 4 (P3) was 135
cm, while tiller number in treatment 5 (P4) was 8.33

2. The provision of liqud organic fertilizer Centrosema leaf extract
significantly affected (P<0.05) and the percentage of leaf biomass
production elephant grass, where the best treatment for fresh production 1s
in treatment 5 (P4) which 1s 291.67 grams, while the percentage of leaf

blade contained in treatment 2 (P1) 1s 55.31%.
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