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Abstract—Eggplant (Solanum Melongena L.) is one of the
agricultural commodities needed and a kind of vegetables
favored because it is not only good in the taste, it also
contains potassium and vitamin A which can be beneficial
for the body. Eggplant production in Indonesia is low, but
the need is high. So it is necessary to increase production,
one of them is conducting agricultural extensification.
Agricultural extensification can be carried out on land that
has not been used properly, such as raised-bog peatland. On
the other hand, raised-bog peatland is marginal land that is
poor in nutrients and acidic in nature, so that the condition
of the peatland is not supportive for plant growth.
Therefore, it is necessary to add organic materials such as
chicken dung and swallow guano to support the growth and
yield of eggplant on raised-bog peatland. The purpose of
this study was to determine the effect of chicken dung and
swallow guano and their interaction on the yield of eggplant
(Solanum Melongena L.) in the raised-bog peatland. This
research used a group-randomized design (GRD) with 2
factors: chicken dung and swallow guano as fertilizer with
3 equal levels (al/wl = 5 tons/ha; a2/w2 = 10 tons/ha; a3/w3
= 15 tons/ha). The parameter observed and measured were
the yield of eggplant. The results showed that the single use
of swallow guano as fertilizer had a significant effect on
fruit diameter and length, the quantity of fruit for each
plant, the average weight of fresh fruit, fruit weight for each
plant, and fruit weight for each hectare. On the other hand,
the use of chicken dung as fertilizer had a significant effect
on the number of fruit per plant, fruit weight per plant, and
fruit weight per hectare. The results showed that the best
eggplant yield component was obtained from the addition
of swallow guano fertilizer at a dose of 15 t ha-1, namely
resulted in a fruit weight per plant of 541,14 g tan-1 and a
total fruit weight per ha of 12,88 t ha-1. Whereas in chicken
dung fertilizer treatment, the most optimum dose is 10 t ha-
1 which can produce eggplant fruit weight per plant of
531,56 g tan-1 and 12,66 t ha-1 in total eggplant fruit weight
per ha.

Keywords— chicken manure, swallow guano, outback peatland,
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I. INTRODUCTION

Eggplant (Solanum Melongena L.) is one of the most
popular vegetable commodities in Indonesia, because besides it
tastes good it also contains potassium and vitamin A which are
beneficial to the body. However, the productivity produced by
this eggplant crop is still low. Eggplant productivity in
Indonesia is still at a number of low. This could happen because
the price of eggplant is relatively low, so that many
entrepreneurs in agriculture, including farmers, are reluctant to
plant these crops. They prefer to cultivate their agricultural land
to plant crops that have a higher economic value such as chilies,
tomatoes, onions and mustard greens. Therefore, it is necessary
to make efforts to increase eggplant production, one of them is
conducting agricultural extensification.

Agricultural extensification is an effort to expand land to

land that has not been used as agricultural land, so that land
productivity increases [1],[2]. One of the agricultural
extensification activities is to utilize marginal land such as the
raised-bog peatland. Peat swamp marginal land is one of the
lands that is acidic and lacks nutrients, so the plants cultivated
on this land cannot grow properly and produce less optimum
productivity. [3] states that the condition of peatlands does not
support the rate and ease of providing sufficient nutrients for
plants, especially for the availability of Potassium (K),
Magnesium (Mg), and Calcium (Ca). Therefore, to be able to
overcome these problems, it is necessary to add organic
material in order to meet the nutritional needs of plants. Soil
organic matter is the material used to improve the physical,
chemical and biological structure of the soil, so that it can
support plant growth and development properly. Organic
fertilizers in the form of solid or liquid fertilizers which are used
to improve the physical, chemical and biological properties of
the soil. Organic fertilizers contain more organic matter than the
nutritional level [4]-[7]. The use of organic fertilizers has a
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great influence on the physical, chemical, and biological
properties of the soil. Therefore, the provision of organic
fertilizers is considered very supportive on the efforts to
increase the productivity of agricultural crops [8]-[10].

On the other hand, it is known that chicken dung is one of
the organic fertilizers that has a higher P content than other
livestock manure. The level of this nutrient depends on the food
provided. In addition, chicken dung is a mixture of leftover
chicken food and husks used as the base for the chicken coop.
In several studies, chicken dung gives better results at the first
time of planting because chicken dung is easy to rot and has
sufficient nutrition when compared to other manure [11].
Meanwhile, swallow guano fertilizer (packaging fertilizer
brand) is a product made from a mixture of guano, rock
phosphate, zeolite, dolomite, and natural nutrients which are
very useful for flowering, fertilizing plants and soil structure
improvement [12]. Swallow Guano fertilizer is a type of
fertilizer that dissolves slowly (slowly releasing), so it is more
effective and efficient in use. Based on research, guano is an
effective fertilizer because it has a high phosphorus and
nitrogen content and has less odor. The composition of swallow
guano organic fertilizer is: phosphate (P205) 14%, phosphate
(P205) dissolved in citric acid 10%, nitrogen (N2) 1-2%,
potassium (K) 1%, organic substances up to 24%, max 5%
water content, microelements of Mg, Al, Fe, and others.

The purpose of this study was to determine the effect of

chicken dung and swallow guano fertilizer and their interaction
on the yield of eggplant (Solanum Melongena L.) in raised-bog
peatland.

II MATERIAL AND METHOD

The research was conducted on the raised-bog peatland owned
by farmers located on Parawei Street, Menteng Village, Jekan
Raya Subdistrict, Palangka Raya City, Central Kalimantan
Province. The research was started in June - November 2018
using a randomized block design consisting of 2 factors,
namely chicken manure/dung (al =5 tha™'; a2 = 10 t ha''; a3
=15 t ha'!) and swallow guano fertilizer (wl =5 t ha''; w2 =
10 t ha'; w3 = 15 t ha'). The parameters observed and
measured were the growth and yield of eggplant
(Solanummelongena L). There were 9 treatment combinations
where each treatment consisted of 3 replications, so that 27
experimental units were obtained. Each experimental unit
contains 20 plants with 6 sample plants. These results were
analyzed using the F test, if the effect was significant or very
significant, then continued with the comparison test of the
mean treatment using Duncan's Multiple Range Test (DMRT)
at a significant level of 0,05.

III RESULTS AND DISCUSSION
Result
Flowering Time : The flowering time of eggplant was
observed when the sample plants flowered for the first time.
The research results showed that there was no significant
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interaction or effect of each single factor of swallow guano
fertilizer and chicken dung on the appearance time of eggplant
flower for the first time. However, in this study, it was found
that the time for the first eggplant flowers to appear namely
on 34 - 36 days after planting.

Fruit Diameter and Length of Fruit: Observation of the
diameter and length of eggplant fruit is carried out at the time
of harvesting, namely at the age of 70 - 80 days after planting
with the characteristics of the fruit elongated (oval), the flesh
is not hard, the color of the fruit skin is bright and shiny, the
fruit is not brownish and looks fresh. From the result of the
analysis of variance shows that there is no interaction between
the treatment of chicken dung and swallow guano fertilizer.
But separately, only eggplant plants that were fertilized using
swallow guano fertilizer which had a significant effect on the
fruit diameter and fruit length of the eggplant. The average
fruit diameter and fruit length of eggplant due to the effect of
fertilization treatment using swallow guano fertilizer are
presented in Table 1.

Based on Table 1, it is known that the diameter of
eggplant fruit treated with swallow guano fertilizer at a dose
of 15 t ha-1 produces a fruit diameter that is larger than the
dose of 5 t ha-1. Whereas on the length parameter of eggplant
fruit also shows that swallow guano fertilizer with a dose of
15 t ha-1 produces a longer fruit length compared to the doses
of 5 tha-1 and 10 t ha-1.

Number of Fruits per Plant: Results of analysis of variance
showed that there was no interaction between chicken dung and
swallow guano fertilizer. However, separately, each treatment
had a significant effect on the number of fruits per plant. The
average number of fruits per plant due to the effect of the
addition of chicken dung and swallow guano fertilizer is
presented in Table 2 and Table 3.
Based on Table 2, it is known that the average number of

fruits per plant is mostly produced by the addition of swallow
guano fertilizer with the highest dosage namely amounted to
15 t ha-1. While the dose of 5 t ha-1 did not have a significant
effect on the number of eggplant fruit per plant when
compared to the addition of a dose of wallet guano fertilizer
of 10 t ha-1 and the two doses of fertilizer also produced a
smaller number of fruit compared to the addition of a dose of
swallow guano fertilizer amounted to 15 t ha-1.

Based on Table 3, it is known that the addition of fertilizer
doses of 10 t ha-1 and 15 t ha-1 can increase the number of
fruits per plant more than the addition of fertilizer doses of 5 t
ha-1. From the table it is also known that an increase in doses
of chicken dung of 10 t ha-1 provides the results of the number
of eggplant per plant were not significantly different with the
addition of chicken dung dose of 15 t ha-1

Fresh Fruit Weight: The results of the analysis of variance on
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the observation of the average fresh fruit weight showed that
there was no interaction between the treatment factors of
chicken manure/dung and swallow guano fertilizer. However,
separately, the single factor of swallow guano had a significant
effect on the average fruit weight of eggplant per plant.
Meanwhile, the addition of various doses of chicken
manure/dung did not significantly influence the average fresh
fruit weight per plant. The average effect of the single-factor
of swallow guano fertilizer on the average fruit weight of
eggplant plants is presented in Table 4.

Based on Table 4, it is known that the addition of fertilizer
doses of 10 t ha-1 and 15 t ha-1 can increase fruit fresh weight
per plant more than the addition of fertilizer doses of 5 t ha-1.
From the table it is also known that the addition of the dose of
chicken dung of 10 t ha-1 gives an average yield of eggplant
fruit weight per plant which is not significantly different from
the addition of the dose of chicken dung of 15 t ha-1.

Fruit Weight per Plant and Fruit Weight per Hectare : The
results of the analysis of variance showed that there was no
interaction between the treatment of types of fertilizer and
manure dose. However, separately, the single factor of
swallow guano fertilizer and chicken dung had a significant
effect on fruit weight per plant and per ha, respectively. The
effect of the average fruit weight per plant and per ha due to
the addition of chicken dung and swallow guano fertilizer at
various doses is presented in Table 5 and Table 6.

Based on Table 5, it is known that swallow guano
fertilizer at a dose of 15 t ha-1 gives the highest yield of fruit
weight per plant and per ha compared to other treatments.
While the lowest fruit weight per plant and per ha was
obtained from the addition of fertilizer at a dose of 5 t ha-1.

Based on Table 6, it is known that chicken dung at a dose
of 10 t ha-1 gave the yield of fruit weight per plant and per ha
which was not significantly different from the dose of 15 t ha-
1, but the two treatments produced the highest fruit weight per
plant and per ha compared with the treatment of the dose of
chicken dung 5 t ha-1

Discussion

Yield components are parameters that directly affect eggplant
yields. The yield parameters in this study were the time of
appearance of the first flower, fruit diameter, fruit length,
number of fruits per plant, fresh fruit weight per plant, fresh
fruit weight per ha. In the results of this study, there was no
interaction between the type of fertilizer and the dose of
fertilizer in all observation parameters. However, in the
observation parameters when the first flower appeared,
besides there was no interaction between the two treatment
factors, there was also no significant effect on each treatment.
This could happen because the treatment factor does not have
a strong influence on eggplant plants, so that genetic factors
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have more influence on the appearance of flowers on eggplant.
As explained by [13]-[21] that the determinants of plant
growth can be external factors (nutrition and environment),
and can also be internal factors (genetics and hormones).

The research results also showed that the application of
Swallow Guano fertilizer and chicken dung separately had a
significant effect on the observation parameters, namely the
higher the dose given from the swallow guano fertilizer and
chicken dung, the higher the yield components produced.
Thus it can be said that the single effect of swallow guano
fertilizer and chicken dung shows consistency in the
development of crop yields. Swallow guano fertilizer and
chicken dung are examples of organic ingredients. The
provision of organic matter can increase plant growth, this is
because the mineralization of organic matter releases macro
and micro nutrients so that the availability of nutrients in the
soil increases. The increase in nutrient availability will affect
the increase in nutrient uptake so that the growth process
increases [22]. A better growth process in the vegetative phase
can determine the generative development of plants. So that
with the development of plant vegetative organs will result in
greater crop production.

In the observation parameters of fruit weight per plant and
per ha, it was known that each type of fertilizer, namely
swallow guano and chicken dung, gave results that had a
significant effect on each fertilizer dose. Overall, the increase
in the dosage on each type of fertilizer that was given resulted
in an increase in fruit weight per plant and per ha. However,
if further analyzed, it was found that the optimum dose that
should be given to increase fruit weight per plant and per ha
in swallow guano fertilizer is 15 t ha-1, while in chicken dung
is 10 t ha-1. This is because, with a dose of chicken manure
of 10 t ha-1 alone can give results that are not significantly
different from the dose of 15 t ha-1. Meanwhile, to produce
maximum fruit weight per plant and per ha in swallow guano
fertilizer, a dose of 15 t ha-1 should be used, because a dose
of 10 t ha-1 has not been able to provide the same results as a
dose of 15 t ha-1 as in the type of the use of chicken dung.

According to [23]-[30], fertilizer is a major environmental
factor that affects the yield potential of eggplant because the
plant will grow and produce well depending on the fertilizer
given to the plant. Plants cannot produce well without
fertilization treatment that in accordance with plant needs.
This is in line with [31] who explain that the yield formation
phase requires high production rates and assimilation
allocation on the seeds. The photosynthetic rate for
assimilation production is influenced by the availability of
nutrients. [32] added that the increase in yield and crop yield
components was more influenced by the availability of P and
K nutrients.

Phosphorus as ortho-phosphate has an important role in
enzyme reactions that depend on phosphorylase. This is
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because all plant cell nucleus contains phosphorus which is
essential in cell division and also for the development of
meristem tissue [32]. [33] added that the P element functions
more for root growth, especially to accelerate flowering and
fruit ripening and increase fruit production. According to [34]
guano has a higher phosphate content, so it is a source of
organic [35] added that the provision of 20-25t ha-1 guano
fertilizer was able to increase P20 by 6,60 - 23,58 ppm which
is classified as high criteria. In addition to guano, chicken
dung can also increase the availability of P elements for plants
as stated in [36], which states that chicken dung can increase
soil fertility and productivity because the cation exchange
capacity increases so that phosphorus and nitrogen elements
also increase.

K Element functions to form protein and fat, the formation
of carbohydrates, also strengthens fruit so that it does not
break easily [33]. K element also functions as an enzyme
activator in photosynthesis and respiration [37]. In addition,
[38] also states that potassium plays a role in protein synthesis,
carbohydrate metabolism which plays a role in starch
formation, breakdown and translocation of starch and
improves seed quality. [39] added that K elements play an
important role in plant metabolism, including being directly
involved in several physiological processes. The involvement
of K elements in physiological processes is grouped into two,
namely the biophysical aspect and the biochemical aspect.
Viewed from the biophysical aspect of potassium, enzyme
activity in the synthesis of carbohydrates and proteins
increases the translocation of leaf photosynthesis. [40] stated
that guano has K nutrient content ranging from 1,5 to 2% [8]
explains that chicken dung contains K nutrients ranging from
0,4 t0 2,9%. Although it has a higher maximum reach, chicken
dung also has a lower minimum reach compared to guano. So
that the availability of the K element in guano is relatively
more stable than in chicken dung. This is thought to result in
a significant guano effect having a higher number of
component parameters and yields than chicken dung. If
detailed more specifically, it is known that swallow guano
fertilizer has a significant effect with DMRT advanced test 5%
on parameters of fruit diameter, fruit length, number of fruits
per plant, fruit weight per fruit, fruit weight per plant and fruit
weight per ha, while chicken dung only had a significant effect
on the differences in fertilizer doses on the observation
parameters of the number of fruits per plant, fruit weight per
plant and fruit weight per ha.

IV CONCLUSION
The best eggplant yield component was obtained from the
addition of swallow guano fertilizer at a dose of 15 t ha-1, which
resulted in a fruit weight per plant of 541,14 g tan-1 and a total
fruit weight per ha of 12,88 t ha-1. Whereas in chicken dung
treatment, the most optimum dose is 10 t ha-1 which can
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produce eggplant fruit weight per plant of 531,56 g tan-1 and
12,66 t ha-1 in total eggplant fruit weight per ha.

RECOMMENDATIONS

For further research, it is advisable to conduct other studies on
other soil types with more fertilization intervals or more
diverse. Chicken dung and swallow guano can be used as an
alternative fertilizer or repairer for the growth and yield of
eggplant (Solanum Melongena L.), so that it is no longer a
threat to environmental pollution.
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Table 1. The average effect of swallow guano on the diameter and length of eggplant fruit (cm)

Swallow Guano | Diameter of Fruit (cm) Length of Fruit (cm)

wi (5 tha) 4,15 a 27,94 A
w2 (10 t ha'!) 422 ab 29,37 A
w3 (15 t ha!) 437 b 32,14 B

Note: The numbers followed by the same letter show no significant difference according to the DMRT test at a
significant level of 5%

Table 2. The average effect of swallow guano on the quantity of fruit for each plant

Swallow Guano Fruit Quantity for Each Plant

wi (Sthal) 2,76 a
w2 (10 tha'!) 2,80 a
w3 (15 tha') 3,00 b

Note: The numbers followed by the same letter show no significant difference according to the DMRT test at a

Table 3. The average effect of chicken dung on the quantity of fruit for each plant

significant level of 5%

Chicken Dung Fruit Quantity for Each Plant

ai (5 tha) 2,67 a
a, (10 tha) 2,98 b
a3 (15 tha) 2,95 b

Note: The numbers followed by the same letter show no significant difference according to the DMRT test at a

Table 4. The average effect of swallow guano on the average weight of fresh fruit (gr)

significant level of 5%

Swallow Guano | The Average Weight of Fresh Fruit (gr)
wi (5 tha'l) 167,03 A
w2 (10 thal) 176,32 B
w3 (15 tha') 180,32 B

Note: The numbers followed by the same letter show no significant difference according to the DMRT test at a
significant level of 5%

Table 5. Average effect of swallow guano on fruit weight for each plant and fruit weight for each hectare

Swallow Guano | Fruit Weight for each Plant(g) gglﬁ; Weight for each Hectare
wi (5 tha') 461,10 a 10,98 a
w> (10 t ha'!) 500,10 b 11,91 b
w3 (15 thal) 541,14 c 12,88 c

Note: The numbers followed by the same letter show no significant difference according to the DMRT test at a
significant level of 5%

Table 6. Average effect of chicken dung on fruit weight for each plant and fruit weight for each hectare

Chicken Dung Fruit Weight for each Plant(g) ftlg;l; Weight for cach Hectare
a; (5 tha™) 459,48 a 10,94 A
a, (10 tha™) 531,56 b 12,66 B
a3 (15 tha™) 511,29 b 12,17 B

Note: The numbers followed by the same letter show no significant difference according to the DMRT test at a
significant level of 5%
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