The effects of compost and
biochar on the growth and yield
of red chili plants

by Yohanes Parlindungan Situmeang

Submission date: 14-Aug-2020 01:27PM (UTC+0700)

Submission ID: 1369452999

File name: 14._Amaral,_Situmeang 2019 _J. Phys. Conf._Ser._1402_033057.pdf (375.13K)
Word count: 3343

Character count: 16397



Journal of Physics: Conference Series

PAPER - OPEN ACCESS

The effects of compost and biochar on the growth and yield of red chili
plants

To cite this article: H D D R Amaral et al 2019 J. Phys.: Conf. Ser. 1402 033057

View the article online for updates and enhancements.

Bringing you innovative digital publishing with leading voices

to create your essential collection of books in STEM research.

This content was downloaded from IP address 110.139.187.192 on 15/12/2019 at 07:08




4th Annual Applied Science and Engineering Conference I0P Publishing
Journal of Physics: Conference Series 1402 (2019) 033057  doi:10.1088/1742-6596/1402/3/033057

The effects of compost and biochar on the growth and yield
of red chili plants

H D DR Amaral, Y P Situmeang” and M Suarta

Study Program of Agrotechnology, Faculty of Agriculture, Universitas
Warmadewa, J1. Terompong 24 Tanjung Bungkak, Denpasar-Bali, 80235,
Indonesia

*ypsitumeang63 @ gmail .com

Abstract. This research was conducted to examine the effect of compost and biochar on
the growth and yield of red chili plants. This research is a factorial experiment using
Randomized Block Design (RBD). which consists of two factors: compost (0, 10, 20,
and 30 tons ha') and the type of biochar (bamboo and coconut shell). The interaction
between compost and biochar did not have a significant effect on all variables observed
in this study. The dosage of compost has a significant effect on fruit length, fresh fruit
weight, and fresh weight of roots. The biochar treatment does not have a significant
effect on the observed variables except for the number of fruits that have a significant
effect. The treatment of various dosage levels did not show any significant difference,
but the application of 30 tons ha”' compost produced the highest fresh fruit weight of
185.35 g or increased by 20.94% when compared to the treatment without compost of
153.26 g. The treatment of this type of biochar only had a significant effect on the
number of chili fruit, namely coconut shell biochar which gave the highest value of
17.17 chilies and was significantly different from bamboo-based biochar which
produced 15.00 chilies.

1. Introduction

Chili plants are one of the fruit vegetables that have good business opportunities. The amount of
domestic and foreign demand makes chili a promising commodity. The high demand for chili for
cooking needs, the food industry, and medicine is the potential to reap profits. No wonder if chili is a
horticultural commodity that experiences the highest price fluctuations in Indonesia. In general, chili
has many nutrients and vitamins. Among them are calories, protein, fat, carbohydrates, calcium,
vitamin A, B1, vitamin C and contain essential oils of capsaicin, which causes a spicy taste [1]. Chili
can be planted easily so that it can be used for daily needs without having to buy it on the market [2].
Apart from being used for household needs. chilies can also be used for industrial purposes such as the
spice industry, food industry, and medicine or herbal industries.

Compost is the fertilizer that comes from the remnants of organic matter that can improve the
physical properties of the soil, among others, solid soil becomes loose, the ability of soil to hold water
and nutrients increases. Improving the physical properties of this soil will slowly improve the
chemical and biological properties of the soil. Sources of compost fertilizer include organic waste such
as plant debris (straw, stems, branches), household waste, livestock manure (cattle, goats, chickens,
ducks). husk charcoal, kitchen ash. and others. The use of compost or organic fertilizer on the soil
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provides benefits including increasing soil fertility, improving soil structure to be more crumbly and
loose, improving soil chemical properties, so that nutrients available in the soil are more easily
absorbed by plants, improving water and air in the soil, so that will be able to keep the temperature in
the soil more stable, enhance the binding capacity of the soil to nutrients, so that it is easily dissolved
by water and improves the life of microorganisms that live in the soil. To obtain good compost quality,
it should be considered in the composting process and compost maturity, with mature compost the
compost frequency will poison the plant, will be low and the nutrients in compost will be higher than
the immature compost [3].

Biochar is a black solid material formed from the combustion process of agricultural biomass. This
combustion is generally carried out anaerobically (pyrolysis) to get charcoal. The making of biochar
has been known since 2000 years ago on Amazon (Terra Preta). This activity converts agricultural
waste into soil enhancers that can bind carbon, improve food security and reduce forest clearance. This
pyrolysis process produces porous charcoal which can increase the ability of the soil to retain nutrients
and water [4]. Research and publication of the application of biochar in horticultural plants, especially
red chili plants are still very limited. Research on the application of biochar and compost on
agricultural land, especially on dry land which is nutrient-poor, can increase soil fertility and increase
yields of agricultural crops. especially the characteristics that can retain nutrients and water so that the
availability of nutrients and water. can be maintained in the soil. Growth response, crop yield, and the
best soil quality were obtained by application of 10 tons ha™! bamboo biochar and 20 tons ha' compost
[5-8]. However, the application of the biochar dose of 6-9 tons ha! has provided the best fresh weight
of economic yields on vegetable crops [9,10]. The combination of 15 tons ha™! biochar with 5 tons ha™!
manure gave a significant effect on the number and weight of red chili [11]. Based on the above, a
study was conducted to determine the effect of the application of biochar and compost in increasing
the growth and yield of chili plants.

2. Materials and methods
This research was conducted at the Experimental Station of the Faculty of Agriculture, Warmadewa
University. The research took place from February to May 2018. Research material includes soil, chili
seeds of Darmais F1 variety, NPK fertilizer, compost, bamboo biochar, and coconut shell. The tools
used in this study are writing instruments, sprayers, polybags of 10 kg size, scales, ropes, scissors,
Paranet, wire, bamboo, machetes, axes, meters, hoes, buckets, sieves, and other documentation tools.
This experiment was a factorial experiment using a randomized block design (RBD). The details of
the treatment: The first factor (compost dose) consists of 4 levels, namely: CO = 0 tons ha!, C1 = 10
tons ha™', C2 = 20 tons ha' and C3 = 30 tons ha™'. The second factor is biochar (B) which consists of
two levels, namely: B1 = Biochar bamboo (10 tons ha!) and B2 = Biochar coconut shell (10 tons ha™).
Thus there are 8 combination treatment plants, each of which is repeated 3 times so that 24
experimental pots are needed.

3. Results
The results of statistical tests were the treatment of compost (C) and biochar (B) doses and their
interactions (CxB) and their effect on the variable chili plants as shown in Table 1.

(5]
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Table 1. The significance of the effects of treatment of compost and
biochar doses and their interactions (CxB).

. Treatment
No Variable Compost (C) Biochar (B) Cx B
1. Plant height (cm) ns ns ns
2. Fruit length (cm) * ns ns
3. Number of chili fruit (chili) ns * ns
4. Fresh weight of fruit (g) ns ns ns
5. Fresh root weight (g) * ns ns

ns = not significant, * = significant

Based on Table 1, the results showed that the interaction between compost and biochar did not have a
significant effect on all observed variables. The treatment of compost doses has a significant effect on
fruit length and fresh root weight. However, the biochar treatment did not have a significant effect on
all observed variables except for the number of fruits which had a significant effect.

Table 2. Effect of compost and type of biochar on growth and yield of red chili plants.

Plant Fruit Number Fresh Fresh
Treatment height length of chili weight root
fruits of fruit weight
(cm) (cm) (chili) (® (®)
Compost
0 tons ha 60.12 a 1093 b 15.00 a 15326 a 1093 a
10 tons ha’! 66.70 a 1158 b 1450 a 16123 a 14.19 a
20 tons ha' 66.20 a 13.10 a 1733 a 171.77 a 8.08b
30 tons ha'! 66.48 a 12.50 ab 17.50 a 18535 a 8.63b
LSD 5% - 1.50 - - 4.29
Biochar type
Bamboo 64.08 a 1246 a 1500 b 162.83 a 1032 a
Coconut shell 65.67 a 11.60 a 17.17 a 17298 a 10.60 a
LSD 5% - - 2.11 - -

Description: The average value followed by the same letter in the same treatment and
column, is not significantly different from the LSD test level 5%.

3.1. Plant height

Based on Table 2, the effect of the treatment of 10 tons ha™! compost fertilizer (C1) tended to give the
highest plant value of 66.70 cm which was not significantly different from the compost dose of 20 tons
ha' (C2) which was 66.20 cm and compost 30 tons ha™' (C3) 66.48 cm and with the lowest plant
height in the treatment without compost (CO) which is 60.12 cm. In the biochar type treatment, the
maximum plant height in coconut shell biochar (B2) 65.67 cm was found, which was not significantly
different from the type of biochar from coconut shell 10 tons ha (B2) which was 64.08%.

3.2. Fruit length

The treatment of compost doses of 20 tons ha (C2) gives the highest fruit length of 13.10 ¢cm which is
not significantly different from the compost dose of 30 tons ha' (C3) which is 12.50 cm and is
significantly different from the dose compost 10 tons ha! (Cl1) with a fruit length of 11.58 cm and
significantly different from the treatment without the dose of compost 0 tons ha™! (C0) which is 10.93
cm. However, on the type of bamboo 10 ton ha'! (B1) biochar the highest value was obtained with
12.46 cm fruit length which was not significantly different from the coconut shell biochar type 10 ton
ha'' (B1) which was 11.60 cm (Table 2).
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3.3. Number of chili fruit

The effect of the treatment of 30 tons ha! compost fertilizer (C3) gave the highest number of chili fruit
as many as 17.50 chili, which was not significantly different from the compost dose of 20 tons ha™
(C2) which was 17.33 chili, and significantly different from the compost dose of 10 tons ha! (C1) with
the number of chili fruits as much as 10.50 chili and significantly different from the treatment without
the dose of compost 0 tons ha™' (C0) as much as 15.00 chili (Table 2). In the biochar type of coconut
shell 10 tons ha'! (B2) the highest value was obtained with the number of chili fruits as much as 17.17
chili, which was significantly different from the biochar type of bamboo 10 tons ha™ (B1) which was
15.00 chili.

3.4. Fresh weight of fruit (g)

The effect of the treatment of 30 tons ha' compost fertilizer (C3) gave the highest fresh fruit weight
which was 185.35 g which was not significantly different from the compost dose of 20 tons ha' (C2)
which was 171.77 g and significantly different with compost 10 tons ha (C1) with fresh fruit weight
that is 161.23 g and significantly different from the treatment without O tons ha™ (C0) compost dosage
which is 153.26 g. However, the biochar type of coconut shell 10 tons ha' (B2) obtained the highest
value with fresh fruit weight 172.98 g which was not significantly different from bamboo biochar 10
tons ha™! (B1) which was 162.83 g (Table 2).

3.5. Fresh root weight

The application of 10 tons ha™ compost (C1) gave the highest fresh weight value of 14.19 g which was
not significantly different from the dose without compost (C0) which was 10.93 g. In coconut shell
biochar (B2) the highest value obtained with fresh root weight 10.60 g was not significantly different
from bamboo biochar (B1) which was 10.32 g (Table 2).

4. Discussion

The results of this study showed that the highest fresh fruit weight tended to be obtained in the
treatment of 30 tons ha! compost ie 185.35 g which increased by 20.94% when compared with the
lowest fresh fruit weight obtained from treatments without compost namely 153.26 g.

The highest yield of fresh fruit weight in the treatment of 30 tons ha' compost dosage was
suspected because compost can improve soil structure and increase soil organic matter, increase the
activity of microorganisms in the soil, and improve the ability of soil to bind nutrients and water in the
soil. The results of the regression analysis between compost doses and the fresh weight of fruit
showed a linear relationship with the equation: Y = 151.9 + 1.068X with a coefficient of determination
(R?) of 98.60% (Figure 1). From the regression equation, it can be explained that the given of various
levels of compost fertilizer has not yielded the maximum total fresh fruit weight of the plant, therefore
to obtain the optimum compost dosage and yield the fresh weight of the total fruit plant the compost
dosage level needs to be increased.
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Figure 1. Effect of compost doses on fresh weight of fruit.

The use of compost fertilizer as soil enhancer can increase the content of soil organic matter so as to
maintain and increase soil fertility. The general characteristics of compost include nutrients in the type
and amount varying depending on the original material, providing long-term nutrients and in limited
quantities and having the main function of improving soil fertility.

This is in line with Indriani, that compost has several properties that can improve the physical and
chemical properties of soil, among others improve the structure of clay soils do not become dense,
increase the binding capacity of sand so that the soil does not break, increase the binding capacity of
groundwater, improve porosity so that drainage and air conditioning become good in the soil, enhance
soil binding capacity to nutrients, contain complete nutrients, help with weathering process minerals,
provide the availability of food ingredients for microbes, and reduce the activity of harmful
microorganisms [12].

Organic fertilizers in composted or fresh forms play an important role in improving the chemical,
physical and biological properties of soils and sources of plant nutrients [3]. The use of organic
fertilizers, especially compost on the soil provides benefits including increasing soil fertility,
improving soil structure to be more crumbly and loose, improving soil chemical properties, so that
nutrients available in the soil are more easily absorbed by plants, improving water and air in the soil,
so that it will be able to keep the temperature in the soil more stable, enhance the binding capacity of
the soil to nutrients, so that it is easily dissolved by water and improves the life of microorganisms that
live in the soil.

The results showed that the type of biochar from coconut shell obtained the highest value with a
fresh fruit weight of 172.98 g which was not significantly different from the type of bamboo biochar
which was 162.83 g. However. the treatment of the type of biochar from coconut shells of 10 tons ha™!
obtained the highest value in the number of chili fruits as much as 17.17 chili, which significantly
increased by 14.47% when compared to bamboo types of biochar 10 tons ha™! ie 15.00 chili fruit. The
high number of chili fruit in the treatment of coconut shell biochar on the results of chili plants is due
to the nature of biochar which can retain nutrients and water, increase nutrient and water availability,
improve soil structure, and improve soil fertility, overall improving soil physical, chemical, and
biological properties. The results of the study by Sukartono and Utomo, corn plants showed a positive
response to the application of 15 tons ha' of coconut shell biochar, obtained by corn seed yield in
three cycles of the growing season reaching 5.54 tons ha' [13]. In addition, the application of biochar
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can increase the availability of phosphorus, total N and CEC land which ultimately increases crop
yield because it can prevent the risk of potassium and N-NH,4 washing [ 14]. Biochar can also improve
quality and quantity water with increasing soil storage for nutrients and agrochemicals used by plants
[4].

5. Conclusion

The interaction between compost and biochar on all observed variables did not have a significant
effect. The dosage of compost has a significant effect on fruit length and fresh weight of roots. The
biochar treatment does not have a significant effect on all plant variables except for the number of
fruits that have a significant effect. The treatments at different dosage levels were not significant, but
the compost dose of 30 tons ha-1 had the highest fresh fruit weight of 185.35 g, which increased by
20.94% compared to without compost of 153.26 g. The treatment of this type of biochar only had a
significant effect on the number of chili fruit, namely coconut shell biochar which gave the highest
value of 17.17 chilies and was significantly different from bamboo-based biochar which produced
15.00 chilies.
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