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Abstract- This study aims to determine the effect of defoliation
intervals on the growth and quality of Brachiaria brizantha,
Brachiaria decumbens, and Brachiaria decumbens cv.Mulato
planted into polybags containing soil originating from critical dry
land. This research was conducted by factorial completely
randomized design (3x3) with 3 replications for each treatment
combination. Factor A was defoliation interval i.e 30-, 45-, and
90-day age and Factor B was a grass species. The total unit of the
experiment is 27. The results showed that the defoliation interval
in grass species had significantly affected (P <0.01) plant height,
number of tillers, leaf area, specific leaf area, dry weight,
cumulative production, leaf chlorophyll content and crude
protein content and so do both factors. Based on this study,
defoliation interval of 90-day age has better response to plant
growth and defoliation interval of 45-day age has better response
to nutritional quality. Brachiaria brizantha grass has better
growth and nutritional quality compared to other species grass
Index Terms- defoliation interval, growth, quality, tropical grass,
critical dry land

I. INTRODUCTION

Development of the ruminant livestock industry is one
step in an effort to achieve national meat self-sufficiency in
2016-2026, this program must be supported by the availability of
quality, quantity and continuity forages throughout the year.
Basically, the availability of forage is sourced from pasture
because grazing is an ecological basis in providing feed for
ruminants. Pasture lands are almost classified from III to VIII
grade land, which have nutrient poor and acid soil types[1]
Growth is changing the size of bigger plant and determine the
yield of forage. Measurement of forage growth is a parameter
used as an indicator of better cropping. In general, the quality of
forages is reflected by nutrition content such as crude protein and
crude fiber content. Generally, crude protein levels are higher
and crude fiber is lower in young plants. Some important factors
that affect the forage growth and quality are cutting age and
defoliation intervals related to plant age and high defoliation.
Proper defoliation intervals provide yield, quality of plants,
botanical composition and resistance of plant species without
interference [2]
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Brachiaria brizantha grass has higher biomass production and
nutrient content in each harvest. The high amount of grass
production can fulfil feed needs for ruminants. The availability of
feed quantity, quality and continuity is an important factor in
ruminant living. This grass has a dry material production from 40
to 63 tons ha/year [3]
Brachiaria decumbens cv mulato grass is one of tropical prime
grass in cutting and Carrying grass having drought resistant,
quite high production, high nutrient content, responsive nitrogen
fertilization and it could be used as cover crop[4]
Brachiaria decumbens is tropical prime grass having
characlroteristic in long-lived grass, heavy growth through
stolons. It has stiff leaves short, downy and dark green and has a
rather rough structure, heavy grazing, stamping and drought
resistance, as well as responsive to nitrogen fertilization. [1]
Research reported that Brachiaria decumbens planted in postmining land produced nutrient content such as 85.49% NDF,
48.66% ADF, 9.71%ADL, 37.98 cellulose and 36, 83%
Hemicellulose. [5] Reported that signal grass grew in the range
of extensive soil fertility, including nutrient-poor soils. Root
system Brachiaria decumbens has finer and deeper roots, making
it easy to absorpt nutrient, especially P and N content from the
ground. Brachiaria decumbens grass can grow well in a humid
tropical climate with rainfall ranging from 1000 to 3000mm/year.

II. MATERIAL AND METHOD
A. Research Sites
This research was conducted from December 2017 to February
2018. This research is starting from planting in polybags and
then measurements of plant growth in Pasture Fields. Grass
quality was analyzed in Laboratory of Chemical and Livestock
Feed, Faculty of Animal Husbandry, Hasanuddin University,
Makassar.
B. Research Material
The research used some tools i.e. hoes, machetes, meters, sieves
(sieving), shovels, scales, polybags, buckets, milling, measuring
flasks, measuring cups, leaf area meters, Konica Minolta SPAD
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502. Materials of this research were Brachiaria decumbens
cv.mulato and Brachiaria decumbens grass, dry soil, water.

Table 1. Plant Growth of Grass Species in different Defoliation Interval

Treatment

C. Research Design
This research was designed by Factorial Randomized Completely
Design The treatments of this research were defoliation intervals
i.e 30 days; 45 days; and 90 days and three grass species i.e.
Brachairia brizantha, Brachiaria decumbens cv mulato and
Brachiaria decumbens. Each treatment was repeated 3 times so
that the total experimental was 27 experimental units [6] [7].
Planting was carried out in polybags with 30 cm x 40 cm size, 15
cm diameter, and 40 cm spacing. In one polybag consisted of 2
grass tillers. After growing for 2 weeks, the plant is cut to
uniform growth with 10 cm cutting height above the soil surface.
Variable measurements are plant height, tillering number, leaf
area, specific leaf area, leaf chlorophyll content, crude protein,
cumulative production, and dry weight.
D. Method of Collecting Data
Sampling of plant height was taken by meter measurement from
the ground to the tip of the plant leaves every 10 days. The
number of tillers was calculated by all the tillers growing in one
polybag. Leaf area was observed at the end of this research by
measuring the length and width of the leaves using the Leaf Area
Meter Tool. Specific Leaf Area was obtained from leaf area
divided by leaf dry weight. Chlorophyll content was calculated
every defoliation by Konica Minolta SPAD 502. Crude Protein
and Crude Fiber content were calculated by Kjeldahl method
E. Data Analysis
Data were analyzed using SPSS 16 Software Program based on
Factorial Randomized Completely Design and Repeated by 3
times [6][7].

III. RESULT AND DISCUSSION
A. Plant Growth
The results of the diversity analysis in Table 1 show that the
defoliation interval was significantly different (P <0.01).
Likewise, interactions provide real differences. The growth of
Brachiaria brizantha grass, Brachiaria decumbens, Brachiaria
decumbens Cv mulato is presented in Table 1.
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Plant
Height
(cm)

Tiller
Number
(unit)

Defoliation interval (Age)
30
140,67a
36,22a
45
171,85b
42,33b

Parameter
Leaf
Area
(mm2)

9410,84a
18153,41b

Specific
Leaf
Area
(mm2)
569,65a
1132,87

Dry
Matter
(g)

Comulativ
e
Production
(g)

14,45a
16,46b

14,99a
16,74ab

17,34c

17,35b

17,81c

18,68c

15,50b
14,94a

13,82a
16,57b

b

90

197,77c

66,55c

20752,55c

1502,51
c

Grass Species
B
171,43b

42,11a

20302,49c

1287,23
c

D
M

163,46a
175,41c

43,00a
60,00b

9838,42a
18175,88b

633,87a
1283,93
b

Description: Differentabc superscripts in the same column show
very significant differences (P <0.01)
B = Brachiaria brizantha grass
D = Brachiaria decumbens grass
M = Brachiaria decumbens cv.mulato grass

Plant Height
Plant height at the 90-day age defoliation interval is higher when
compared to 45 and 30 days. The existence of these differences is
caused by increasing plant age and defoliation interval. The older
the plant age, the higher the plant size. In addition, plants cut by
different time will decrease the growth of plant. [8] Stated that
the influence of intervals is very important because it deals with
physiological aspects and products produced to grow back.
Heavy Defoliation will inhibit plant growth, especially high
growth and plant buds.
The height of the three grass is influenced by the ability to grow,
the defoliation interval, the response ability of the liquid fertilizer
used, the root length of each grass. The longer the cutting
interval, the higher the plant yield. It depends on the growing
ability and fertilizer response. The morphological conditions of
the plants are appeared by leaves and stems in Brachiaria
decumbens cv. mulato grass compared to the two tropical grass
and it will appear around leaf armpit. [9] stated that faster
cropping intervals in one period will stimulate plant growth,
division and formation of new cells in plants. Thus the
defoliation of plants with a short time or shorter plant life spurred
the increase in plant height and number of leaves.
Number of Tiller
The number of tillers at the 90-day age defoliation interval
produced was higher than the number of tillers at the 45-day and
30-day age defoliation intervals. This is because the cutting
interval of 90 days is still in the category of light cuts. Whereas
45 and 30 days of defoliation are too heavy so the ability to
regrowth (plant regrowth) is slow, inhibiting the development of
new shoots and possibly at the age of 30 days the plant has not
been able to accumulate carbohydrates. [10] Argued that cutting
intervals that are too heavy without adequate rest periods will
inhibit the development of new shoots so that production and
plant populations will decrease.
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Leaf Area
The leaf area at the age of 90 days is larger than the age of 45day and 30-day age defoliation interval. Because the higher
plant, the larger leaf area. The difference in leaf area in this study
was obtained by the ability of light intensity received by plants.
Where in old age the ability to absorb light is greater so that the
leaf area formed is also getting bigger. The leaf area in Table 1
showed that the largest leaf area on Brachiaria brizantha,
followed by Brachiaria decumbens cv. mulato and Brachiaria
decumbens grass is obtained by availability of food reserves in
the stems of Brachiaria brizantha grass that can be used for
regrowth. In addition, this plant absorbs more water and light to
be used in photosynthesis. Plants that often carry out
photosynthesis, will produce more energy. This is supported by
Research [11] that one of the factors that influence leaf area is
the environment. These environmental factors are nutrients,
temperature, humidity, soil acidity, biotic factors, radiation
energy and the ability to absorb food reserves of each species.
Leaf area is affected by light captured capacity. The light below
the optimum will cause the number of branches to decrease and
result in leaf characteristics, especially in leaf area.
Specific Leaf Area
Specific Leaf Area at the 90-day age defoliation interval is higher
than at 45-day and 30-day age defoliation interval. This is caused
by increasing the age of the plant. The Extent of Specific Leaves
is significantly influenced by plant growth phase. The lower
tendency of Specific Leaf Area the more increasing age of plants.
With increasing age of plants closely related to water content.
Old plants have decreased water content. The low level of water
causes the dry weight of the leaves to be large. Converted into
Specific Leaf Area will produce low values [12].
Another factor that causes a decrease in Specific Leaf Area at the
end of the defoliation interval is decreasing dry weight of plants
at the end of the planting period due to radiation from the sun.
[13] stated that Specific Leaf Area determines the amount of
light reached the leaves, but the amount of light received by each
leaf is different. The upper leaf will receive more light than the
below leaf.
Specific Leaf Area of Brachiaria brizantha
grass was
significantly higher compared to Brachiaria decumbens cv
mulato grass although it is not much different. The lowest
Specific Leaf Area is Brachiaria decumbens grass. It showed that
Brachiaria brizantha and Brachiaria decumbens cv mulato have
morphological adaptations through increasing leaf area to
overcome stress. To secure optimal Brachiaria decumbens grass
with high nutrient content, good production, then the defoliation
or harvest must be carried out in the right period. The first
harvesting should be done after planting in 2 months. The next
harvest is at 40-day age whereas in the dry season it is carried out
and extended to 8 weeks (60 days) [14].
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production is influenced by the age of the plant. There is relation
between changing weight and defoliation interval because the
proposition of dry matter is contained by grass. The older the
plant, the less water content and the proportion of cell walls [15]
reported that the production of dry ingredients Brachiaria
decumbens grass cut by different interval i.e. 30, 40, 50 and 60
days will increase continuously.
The highest dry matter was found in Brachiaria brizantha grass,
followed by Brachiaria decumbens grass and Brachiaria
decumbens cv. mulato. The difference is caused by the
proportion of leaves and stems of each grass. Morphologically,
Brachiaria brizantha grass has more leaves and stems compared
to Brachiaria decumbens and Brachiaria decumbens cv. mulato.
The difference in the proportion of leaves and stems of each
plant will affect the nutrient content of each plant. This is
supported by Research [16] that ratio of leaves and stems will
change the chemical composition of forages. The stem is a
structural support part of the plant. So that it has more lignin
content.
Cumulative Production
Cumulative production at 90-day age of defoliation interval was
significantly different (P <0.01) with 30-day age, but was not
significantly different (P> 0.05) with 45-day age. Likewise, 45day age defoliation interval was not significantly different (P>
0.05) with 30-day treatment.
The defoliation interval of 90-day age gave higher cumulative
production yield compared to 45-day and 30-day age of
defoliation interval. This is because at 30-day age of defoliation
interval will form regrowth longer. Cutting will impact on plant
growth. Plants which are often cut by different time have the
opportunity to be formed longer[3].
The highest cumulative production is found in Brachiaria
brizantha grass, followed Brachiaria decumbens cv mulato grass
and the lowest is found in Brachiaria decumbens grass. This is
due to the ability of species to adapt and the intensity of light that
is always changing. The decline in forage production along with
the decreasing light intensity investigated previously [17]. In
lower light intensity, the grass tends to grow elongated, the
specific leaf width is reduced and decreased. This is due to a
decrease in the quality and quantity of photosynthesis.
B. Plant Quality
Analysis of variance in Table 2 showed that the defoliation
interval was very significantly different (P <0.01). Likewise
interactions were significantly different. The quality of
Brachiaria brizantha , Brachiaria decumbens, Brachiaria
decumbens cv mulato is presented in Table 2.

Dry Weight
Dry weight at the 90-day age defoliation interval is higher
compared to 45-day and 30-day. The high and low dry weight
http://dx.doi.org/10.29322/IJSRP.9.01.2019.p8526
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Table 2. Plant Quality of Grass Species in different Defoliation Interval
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Crude Protein

Parameter
Treatment
Defoliation Interval (Age)
30
45
90
Grass Species
B
D
M

Leaf Chlorophyll
(Unit)

Crude Protein (%)

42,89a
43,39a
45,59b

20,56c
18,23b
13,64a

49,96c
39,89a
42,96b

18,24c
16,27a
17,92b

Description: Different abc superscripts in the same column show
very significant differences (P <0.01)
B = Brachiaria brizantha grass
D = Brachiaria decumbens grass
M = Brachiaria decumbens cv.mulato grass
Leaf Chlorophyll Content
90-day age defoliation interval of chlorophyll content was higher
than the 45-day the lowest is 30-day age. The wider the leaf of
the plant, the greater the ability of photosynthesis to produce
chlorophyll content. The difference in leaf shape of each plant
will affect the absorption of light which in turn affects the
penetration of light. Penetration of sunlight absorbed by plants
will be utilized in photosynthesis [18].
The highest chlorophyll content was found in Brachiaria
brizantha grass followed by Brachiaria decumbens cv mulato
grass and the lowest Brachiaria decumbens. The high content of
leaf klrofil in Brachiaria brizantha grass compared to other
tropical grass is due to this grass having a higher leaf area than
Brachiaria decumbens cv mulato grass and the lowest Brachiaria
decumbens. The different leaf area of each grass will cause
competition to absorb sunlight. Receiving light on the leaves can
affect the rate of photosynthesis so that the energy needed for
each plant is different. The higher leaf mass the leaf more
chlorophyll content. Chlorophyll content of leaves is closely
related to the leaf area of the plant [19]. The higher leaf mass, the
chlorophyll content of leaves will increase so that the light
captured by the leaves will convert CO2 and H2O into
carbohydrates and O2. The leaf area is greatly influenced by the
availability of water for plants because lack of water for plants
will affect the leaf area. Decreasing leaf area results in at least
leaf chlorophyll content.
Chlorophyll content of Brachiaria decumbens grass cv.mulato is
higher than Brachiaria decumbens grass, but lower than
Brachiaria brizantha. It is because of grass adaptation after
cutting depends on the morphological and physiological response
of the plant. The ability of this plant uses very little carbon and
nitrogen availability. The adaptation of Brachiaria decumbens
grass is very low morphologically and physiologically, especially
in using the availability of carbon and nitrogen used for
photosynthesis in meeting organ needs to survive after
cutting[20].
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Crude protein Levels at the 30-day defoliation interval protein
content was higher than 45-day and the lowest crude protein was
90-day defoliation interval. 30-day defoliation interval is has
crude protein content higher than other defoliation interval
because plants are still young. The older the cutting age, the
more quality of the plant which influences protein content and
crude fiber increases. [18] Stated that cutting interval of plant
greatly influences its nutrient content. Generally, the older the
plant's age in cutting time the lower protein content and the
higher crude fiber. Similarly, [21] Argued young-age plant has
better quality because it has lower crude fiber and higher protein
content.
Crude protein content of Brachiaria brizantha grass is higher
than crude protein content of Brachiaria decumbens cv. mulato
and the lowest crude protein content is Brachiaria decumbens
grass. Different content of crude protein levels of each grass is
influenced by genetic factors, plant age, number of leaves and
stem proportions and the ability to photosynthesize. So that it
influences and is closely related to the chlorophyll content of the
leaves of each plant produced. This leaf chlorophyll is used to
produce carbohydrates and provide energy. Carbohydrates
produced in photosynthesis are converted into dry matter
containing proteins, fats, nucleic acids and other organic
molecules. In Brachiaria brizantha grass the dry matter content
is higher so that the crude protein content is also higher. This is
in accordance with the opinion [22] that chlorophyll is used for
photosynthesis which produces carbohydrates and provides
energy. Carbohydrates produced in photosynthesis are converted
into dry matter containing protein, fat, nucleic acids and other
molecules. The energy produced is used by plants to carry out
growth processes, and the carbohydrates is produced to make dry
matter content as other substances in plants.

IV. CONCLUSION
Based on this research, It was concluded that Defoliation
intervals of 90-day and 45-day age give better response for
planting and nutrient quality. Brachiaria brizantha has better
growth and nutrient quality compared to other species grass.
Therefore Brachiaria brizantha grass could be utilized for
grazing.
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