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Abstract

Availability of forage fodder both in quality and quantity is an important factor in determining the success
of the ruminant livestock business. The purpose of this study was to determine the effect of plant spacing
and fertilizer dosage on the production of Taiwan Elephant Grass (Pennisetum purpureum cv. Taiwan) at
different cuts. The field research was conducted using a Randomized Block Design (RAK) with a 3 x 4
factorial pattern, where three treatments were plant spacing (Factor A), and four treatments were dosed
with fertilizer (Factor B). Each treatment combination was repeated three times so that there were 36 plots
of treatment combinations. (Factor A) which consists of 3 types of spacing, namely (J1) 30 x 50 cm, (J2)
40 x 50 cm, (J3) 50 x 50 cm and 4 doses of fertilizer treatment (Factor B) which consists of 4 doses of
fertilizer namely without fertilizer (D0), 10 tons//ha (D1), 20 tons/ha (D2), 30 tons/ha (D3). The variables
measured were total plant production, botanical composition, and air dry weight (DW). Based on the study
results, the spacing treatment had a significant effect (P<0.05) on the total production of Taiwan Elephant
Grass stems at the first cutting. In contrast, the total plant weight, % stem, % leaf, air-dry weight (DW) had
no significant effect (P> 0.05) on all observed variables. All the variables observed at the second and third
cuts were not significantly different (P>0.05), but the total crop production at the third cut was higher than
the second cut. The type of fertilizer had no significant effect (P>0.05) on all observed variables such as
total plant weight, % stem, % leaf, total stem weight, total leaf weight.
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1. Introduction

Forage fodder usually given to livestock is derived from grasses (Gramineae) and nuts
(Leguminosae). Superior grass (introduction) is the grass imported from outside and has
advantages over local grass, especially in production and quality, one of which is Taiwan Elephant
Grass (Pennisetum purpureum). Forage is a vital feed ingredient in the livestock business,
especially ruminants. The availability of feed, mainly forage feed, both quality, quantity, and
continuity, is an important factor in determining the success of the ruminant livestock business.
Adequacy of feed must be supported by efforts to provide feed continuously and meet the needs
of livestock [1]. Increasing the production and quality of forage can be done by domesticating
new plants with high nutrient content and are easy to obtain. One type of fodder plant developed
is the Taiwan Varieties of Elephant Grass [2]. The composition feed to cattle consists mainly of
field grass, so it is necessary to provide feed ingredients from good quality grass that is one
Pennisetum purpureum [3]. One type of fodder plant developed is the Taiwan Varieties of
Elephant Grass [2]. Research by [3] stated that in raising cattle in a populist pattern in the simantri
group in Bali, the botanical composition of feed given to cattle consists mainly of field grass. The
use of superior grass is small, so it is necessary to provide feed ingredients from grass that is one
of which is the Taiwan Elephant Grass. One type of fodder plant developed is the Taiwan



Varieties of Elephant Grass [2]. Research by [3] stated that in raising cattle in a populist pattern
in the simantri group in Bali, the botanical composition of feed given to cattle consists mainly of
field grass. The use of superior grass is small, so it is necessary to provide feed ingredients from
grass that is one of which is the Taiwan Elephant Grass.

Taiwan Elephant Grass is an animal feed plant that is very responsive to fertilization [4].
Fertilizer is required to support Taiwan Elephant Grass production. Organic fertilizer is an
important component in increasing forage production. Planting management is needed in
developing fodder crops to obtain forage production that is always available. Maintenance
management can include spacing, fertilization, and timing of cutting. Spacing arrangement
determines the density of plants per unit area of planting. Plants planted at a more sparse distance
reduce competition in utilizing growth factors compared to plants planted at a close distance [5].
Soil fertility support for plant growth is important for increasing crop productivity. The provision
of chicken manure can add macro and micronutrients, increase water holding capacity, increase
cation exchangeability, and increase soil pH [6]. Chicken manure is one of the wastes produced
by laying hens and broilers with great potential as organic fertilizer [7]. Chicken manure has high
levels of nutrients and organic matter and low water content. Chicken manure contains 1.5%
Nitrogen, 0.7% Phosphorus, and 0.89% Potassium.

Spacing arrangements are very supportive of plant growth and production. Planting distance
determines the efficiency of growing space utilization, facilitates other cultivation actions, the
level and type of technology used, which can be determined by: Types of plants, soil fertility, soil
moisture [8]. The best plants selected from wide spacing do not necessarily show their good
qualities. However, if planted at a narrow spacing, the plants will be in a competitive situation so
that the selected plants can still show their good characteristics [9]. According to [10], spacing
arrangements in forage cultivation allow optimal forage productivity. The availability of feed-in
terms of quality and quantity can be fulfilled and available throughout the year.

2. Materials and Methods

The field research was carried out using a Randomized Block Design (RBD) with a 3 x 4
factorial pattern, where three treatments of plant spacing (Factor A) were J1 (30 x 50), J2 (40 x
50), J3 (50 x 50) and 4 Fertilizer dosage treatment (Factor B) was DO (without fertilizer), D1 (10
tons/ha), D2 (20 tons/ha), D3 (30 tons/ha). Each treatment combination was repeated three times,
so there were 36 plots of treatment combinations.

This research was conducted at the Experimental Garden of the Faculty of Agriculture,
Warmadewa University, located at Jalan Terompong No. 24 Tanjung Bungkak Denpasar Bali.
This research was conducted from December 13, 2020, to April 13, 2021.

1. The variables observed in this study were, Total fresh weight production was obtained by
weighing all Taiwan Elephant Grass plants at the first, second, and third cuts with an
interval of one month.

2. Botanical composition, by taking grass samples and weighing them, then separating the
leaves and stems

3. Air dry weight production (Dry Weight/DW was carried out by drying plant samples in an
oven at 70°C.

3. Results and Discussion

First Cut (1)

From the results of the research on the first cutting, it can be seen that only at the spacing there
is a significant difference (P<0.05), especially on total stem weight, and there was no interaction
between plant spacing and fertilizer dose on the percentage of stems and leaves.
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Table 1. Effect of Planting Distance and Fertilizer Dosage on Wet Weight Production and Botanical
Composition of Taiwan Elephant Grass on Cutting (1).

Total weight of ~ Total weight

Treatment  Total plant weight (kg) % Stem % leaves rod (kg) of leaves (kg)
J1 8.28 a* 71.65a 28.35a 5.97b 2.30a
J2 7.00a 72.38 a 27.62 a 5.08 b 191a
J3 7.00a 70.34a 29.66 a 420a 2.04a
DO 8.36a 73.04a 26.96 a 514 a 221a
D1 6.86 a 70.72 a 29.28 a 488a 198a
D2 6.87 a 70.89 a 29.114a 492a 1.95a
D3 7.62a 71.16 a 28.84 a 542a 221a

JiDg 8.93a 73.26 a 26.74 a 6.55a 2.39a
JiDy 777a 68.39 a 31.60 a 535a 241a
JiD, 8.27a 74.01a 25994 6.22a 205a
JiD3 8.13a 70.94 a 29.06 a 576 a 2.37a
J:Dyg 7.13a 7481l a 25.19a 5.36a 177a
Jo,Dq 7.27a 75.44 & 24.56 a 555a 171a
J.Dy 573a 70.82 a 29.18 a 4.04a 1.70a
J,Ds 7.87a 68.43a 31.56a 540a 247a
J3Dy 9.00a 71.06a 2894a 350a 248a
J3Dy 553a 68.34 a 31.66a 3.73a 180a
J3D, 6.60 a 67.85a 32.15a 450a 210a
J3D3 6.87a 7411a 25.89a 5.09a 178 a

*The same letter behind the numbers in the same column shows a non-significant difference (P>0.05)

The research above in the first cutting (1) only at the spacing there was a significant difference
(P<0.05), especially on the total weight of stems (Table 1), due to the number of plants in the
study plot in treatment J1 (30 x 50 cm) more (12 plants) compared to treatment J2 and J3 the
number of plants only (9 plants) with a distance (40 x 50 cm and 50 x 50 cm). The total production
was higher with more plots, but there was no significant difference (P>0.05). Due to the higher
total production, the botanical composition (stem percentage and leaf percentage) was the highest
but not significantly different (P>0.05). Similarly, judging from the total weight of the stems, it
was significantly higher in treatment (J1). This is due to the higher total number of plant
production and absorption of nutrients for photosynthesis to produce more carbohydrates for the
formation of stem cells. In contrast, the number of leaves in treatment (J1) remained the highest
but not significantly different. The decomposition of organic matter is overhauling organic matter
by microbes under controlled conditions [11]. According to [12] that the spacing used for elephant
grass is 50 cm x 50 cm.

First Cut (1)

The effect of different planting distances and fertilizer doses on the production of Taiwan
Elephant Grass in the second cutting shows no significant difference between treatments
(P>0.05), and there is no interaction between planting distance and fertilizer dose established in
Table 2.
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Table 2. Effect of Planting Distance and Fertilizer Dosage on Taiwan Elephant Grass Production on
Cutting (I1)

Treatment v-l\-/git; tp zig; % Stem % Leaves T(;thf;\(l)(\;v?g;t OIT::LZ\;H?S)
J1 2.18 a* 46.46 a 53.54 a 1.00 a 1.18a
J2 212a 48.41a 51.59 a 10la 1.10a
J3 1.90a 45.03 a 54.97 a 0.87a 1.03a
DO 220a 48.04 a 51.96 a 1.05a 1.18a
D1 2.08 a 45.66 a 54.34 a 0.94a 1.10a
D2 1.87a 46.18 a 53.82a 0.84a 1.03a
D3 211a 46.65 a 53.35a 1.00 a 111a

JiDg 240a 46.26 a 53.74 a 1.08 a 1.32a
J:D; 2.23a 45.46 a 54.54 a 0.99a 1.24a
J:D, 1.67a 46.34a 53.66 a 0.75a 091a
JiDs 240a 47.76 a 52.24 a 1.16a 124 a
J,Dg 2.07 a 53.74a 46.26 a 112 a 094a
J,D, 2.27a 46.76 a 53.24a 1.05a 121a
J.D, 1.80a 46.02 a 53.98 a 0.77a 1.03a
J,Ds 2.33a 47.10a 52.90 a 1.10a 1.24a
J:Dg 2.13a 4412 a 55.88 a 0.95a 1.19a
J:D, 1.73a 44,76 a 55.24 a 0.78 a 0.96 a
J:D, 2.13a 46.16 a 53.84a 1.01a 1.13a
J3Ds 1.60 a 45.09 a 54.91a 0.74 a 0.86 a

*The same letter behind the numbers in the same column shows a non-significant difference (P>0.05).

In the second cutting, all the variables observed were total plant weight, % stem, % leaf, total
stem weight, and total leaf weight. There was no significant difference (P>0.05) both on the effect
of plant spacing, fertilizer dose, and interactions. However, the total weight of the plants tended
to be at a larger spacing (J1), showing the highest yield but not significantly different (P>0.05).
At the same time, the interaction between plant spacing and the dose was also seen in the treatment
(J1D0), the highest total plant weight.

The time interval of cutting also influences the size of the total crop production, so the total
production of plants will be less. The shortcutting interval causes slow plant growth. The
opportunity to grow is also short, while the longer cutting the chance to grow longer so that the
plant can grow optimally. According to [13], vaster growth opportunities allow plants to absorb
more nutrients for plant growth. The older the cutting age, the higher the production but inversely
proportional to the nutritional quality (increased crude fiber content, decreased crude protein).
These arrangements need to be made to ensure optimal, healthy regrowth and not interfere with
quantity and quality productivity. The older the cutting age, the higher the production but
inversely proportional to the nutritional quality (increased crude fiber content, decreased crude
protein). These arrangements need to be made to ensure optimal, healthy regrowth and not
interfere with quantity and quality productivity. The older the cutting age, the higher the
production but inversely proportional to the nutritional quality (increased crude fiber content,
decreased crude protein). These arrangements need to be made to ensure optimal, healthy
regrowth and not interfere with quantity and quality productivity.
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A Cutting (111)

In the three cutting measurements, plant spacing and fertilizer dose did not show a significant
difference (P>0.05) in total plant weight, % stem, % leaf, total stem weight, and total leaf weight,
as presented in Table 3. In the third cutting, the same thing is seen in the second cutting, where
the spacing tends to be the highest total plant weight and % stem. Likewise, the combination of
plant spacing treatment and fertilizer dose tends to be influenced by plant spacing. Still, if it is
seen that the average total crop production in the third cutting is higher than the second cutting,
this shows that the time of cutting affects the total production of Taiwan Elephant Grass. The
higher total crop production at the third cutting compared to the second cutting may be due to the
growth of new tillers on the plant after the second cutting. At longer cutting intervals, forage
production was higher due to more optimal plant root formation so that the absorption of nutrients
and water was optimal. This is also stated by [14], with the increasing age of plants, the formation
of roots and stems continues to increase to carry out the function of absorption of nutrients more
optimally. Then [15] also reported that cutting affects root production that occurs in plants.

Table 3. Effect of Planting Distance and Fertilizer Dosage on Taiwan Elephant Grass Production on
Cutting (I11)

Total plant weight Total weight of rod  Total weight of leaves

Treatment (ko) % Stem % Leaves (ko) (ko)
n 3.53a* 60.35a 39.65a 2.14a 1.39a
2 3.20a 56.22 a 43.78 2 1.80a 140a
J3 3.07a 58.39a 4161a 180a 127a
DO 358a 61.48a 38.52a 221a 137a
D1 3.03a 59.06 a 40.94 a 180a 123a
D2 316a 58.04 a 4196 a 186a 130a
D3 329a 54.70 a 4530a 177a 152a

JiDg 3.80a 64.16 a 35.84a 2443 1.36a
JiD, 317a 57.79a 4221a 183a 1.33a
D, 3.33a 57.65a 42.35a 193a 140 a
JiD3 3.80a 61.81a 38.19a 2.35a 145a
J.Dg 3474 62.49a 37.51a 2.17a 130a
J,Dq 3.37a 60.18 a 39.82a 2.05a 132a
3D, 2.43a 56.81 a 43192 145a 0.9a
D3 3.53a 4540 a 54.60 a 152a 2.01a
JDg 347a 57.719a 42.21a 2.02a 1444
JiDy 2.57a 59.22 a 40.78 a 152a 1.05a
J3D, 370a 59.68 a 40.32a 2.20a 150a
3Dy 2.53a 56.89 a 4311a 1453 1.09a

*The same letter behind the numbers in the same column shows a non-significant difference (P>0.05)

4. Conclusion

It was concluded that the plant spacing treatment had a significant effect on the total
production of Taiwan Elephant Grass stems at the first cutting. In contrast, the total plant weight,
% stems, % leaves, had no significant effect and air-dry weight had no significant impact on all
observed variables. All the variables observed at the second and third cuts were not significantly
different, but the total crop production at the third cut was higher than the second cut.
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