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Abstract. Curly red chili (Capsicum annum L.) is widely cultivated us-
ing inorganic fertilizers which causes high production costs. Chili is
valued because of the level of spiciness. The level of spiciness of chili
is determined by the level of capsaicin which is affected by nutrients in
the growing media. The nutrient of the planting media can be fulfilled
by degrading the growing media by microbes in organic fertilizer. One
type of organic fertilizer containing degrading microbes is biofertiliz-
er. Biofertilizer and biogas sludge is one of the organic fertilizers con-
taining microbes and organic materials that are able to support nutri-
ent levels of the planting medium. This study aimed to analyze growth
parameters include chlorophyll content and measure capsaicin levels
in curly red chili. Which given biofertilizer and biogas sludge in vari-
ous dosage and determine the optimum dose of the fertilizer. The study
was conducted at an agricultural demonstration plot in Wukirsari Vil-
lage, Cangkringan, Sleman. The study design used RCBD (Randomized
Complete Block Design), the data were analyzed by ANOVA (Analysis
of Variance followed by Duncan’s Multiple Distance Test (DMRT) at
the 95% confidence level. The highest growth parameters and capsa-
icin content were obtained on curly red chili plants which were given
biogas sludge 36 mL + biofertilizer 10 L / ha. The application of bi-
ofertilizer and biogas sludge in various concentrations given has not
been able to increase the average total chlorophyll content of curly
red chili plants. Thus, it can be concluded that the most appropriate
dose of curly red chili is 36 mL biogas sludge + 10 L bio fertilizer/ha.
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INTRODUCTION

Chili plants can grow well on soil with
sufficient moisture content. Some regions in
Indonesia, especially marginal areas have
limitations, such us low or dry water levels.

Dry or too runny land will cause root function
and growth to be disrupted. As a result, plant
growth is also disturbed so that the flower and
the fruit production will decline (Mubarokah,
2013). The requirements for growing chili
plants in cultivating chili plants are influenced
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by climate factors which include sunlight in-
tensity, rainfall, temperature and humidity,
wind, altitude factors as well as soil condi-
tions. The ideal temperature for chili cultiva-
tion is 24-28°C. At certain temperatures such
as 15°C or more than 32°C, it will produce
chili in the bad quality. Growth will be ob-
structed if the daily temperature in the culti-
vation area is too cold. According to Tjahjadi
(1991), chili plants can grow in the dry season
if sufficient irrigation is carried out regularly.
Light intensity (irradiation) needed is a full
irradiation. The desired rainfall is 800-2000
mm / year with 80% plant humidity.

The height of the place for planting chili
plants shoul be below 1,400 masl, such in the
lowlands to the highlands. In highland areas,
chili plants can grow but will not be optimal.
Chili plants are very suitable to be planted
on flat ground. Chili plants can also grow
and adapt well to various types of soil, rang-
ing from sandy soil to clay (Harpenas et al.,
2010). The growth of chili plants will be op-
timum if planted in soil with a pH of 6-7 with
loose, fertile, with sufficient humus contain
(Sunaryono & Rismunandar, 1984). Whereas,
according to Tjahjadi (1991), chili plants can
grow in soil conditions that contain essential
nutrients such as elements N and K, and aren’t
in a waterlogged condition. The optimum
growth of chili plants besides being supported
by appropriate environmental factors also re-
quires support from nutrients. Organic liquid
fertilizer (biofertilizer) is very beneficial for
plants that have limitations in absorbing sol-
id fertilizers that are applied through the soil.
Giving liquid organic fertilizer through the
leaves will help overcome these limitations.
The advantages of liquid organic fertilizer are
the nutrients contained in it can be easily ab-
sorbed by plants. Maruapey (2015) said that
the application of fertilizer through leaves, the
nutrients from the fertilizer given will be ab-
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sorbed by the leaves through leaf stomata.

Cow urine can be used as biofertilizer.
Fertilizing using fermented cow urine can in-
crease vegetable production. Cow urine con-
tains elements of N, P, K and Ca which are
quite high and can increase the resistance of
plants to disease attacks. Based on laborato-
ry analysis of the urine properties before and
after fermentation there were differences, the
urine before fermentation has pH (7.2), N
(1.1%), P (0.5%), K (1.5%), Ca (1. 1%) yel-
low and pungent odor, while urine after fer-
mentation has pH (8.7), N (2.7%), P (2.4%)
K (3.8%), Ca (5.8%) black and smelly are re-
duced (Rizqiani et al., 2007). Lingga (2001)
said that the urine of the cow contains a
growth stimulant and in terms of its nutrient
content, liquid manure from the urine of the
cow has a higher nutrient content compared to
its solid waste. Furthermore, Susetyo (2013)
explained that cow urine also had a positive
influence on vegetative growth of plants. Be-
cause the smell is unique, the urine of the cow
can also prevent the arrival of various plant
pests, so that the urine of the cow can also
function as pest control for plants.

In addition to the use of cow urine, the
use of biogas waste can also increase plant
growth and development. Biogas is an alter-
native energy that is environmentally friend-
ly. Biogas is produced in an anaerobic reac-
tor with its energy components in the form of
methane (CH,), carbon dioxide (CO,), nitro-
gen (N,) and hydrogen sulfide (H,S). Although
biogas comes from waste treated in the reac-
tor, biogas produces high energy, Biogas con-
taining 75% CH, can produce energy as much
as 26.9 MJ m-3 or 7.5 kWh m-3. The main
advantages of biogas energy production are to
generate electricity and heat, reduce methane
emissions and extra profits from commercial-
ization with energy companies (Rosa et al.,
2017). During the biogas production process
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as an energy source, biogas liquid waste will
be produced in the form of biogas sludge. Ac-
cording to Wahyuni (2011), biogas sludge is
a by-product of biogas in the form of mud,
which contains a lot of nutrients which can
be used as plant fertilizer. Nutrients that are
high enough in biogas sludge can increase soil
fertility by improving soil physical, chemical
and biological properties. Biogas sludge has
been anaerobically fermented so that it can be
directly used to fertilize plants.

Based on the analysis of wet weight, the
content in biogas waste liquid fertilizer or bi-
ogas sludge is organic C-48%, N-total 2.9%,
C/N 15.8%, P,O, 0.2%, K,O 0.3% (House
Biogas Team, 2013). To obtain the maximum
yield of organic fertilizer with raw materials
for livestock manure, biofertilizer need to be
added. Biofertilizer is an organic fertilizer
containing nonsymbiotic microorganisms that
are able to fix N (Nitrogen), mine P (Phospho-
rus) or function as a decomposer (Deshmukh
et al., 2007). Biofertilizer has been applied in
various researches in waste management and
improving the quality of food production as
a solution to increase land productivity and
quality of crop production. Biofertilizer ap-
plications are needed by plant commodities
which in their growth require essential nutri-
ents such as N and K. One of the horticultural
commodities is curly red chili which has high
economic value in Indonesia.

Siswanti et al. (2011) stated that the pro-
ductivity of rice on Ngawen rainfed land in
Gunung Kidul showed an increase after being
given biofertilizer treatment. The study also
used a biofertilizer dose of 10-15 L/ha as the
optimum dose for rainfed land. According
to Siswanti & Rahmawati (2013), three rice
varieties namely Situbagendit, Ciherang and
Inpari 20 had optimal growth and an increase
in soil nutrient content after the application of
biofertilizer in paddy fields affected by Mer-
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api eruption in 2010. Siswanti & Agustina
(2014) stated that a combination of bioferti-
lizer and vegetative decomposers have an ef-
fect on increasing leaf chlorophyll levels in
two rice varieties, Menthik Wangi and Seg-
reng. This combination also provides a good
response to the increase in Nitrate Reductase
Activity (NRA) on the leaves of the Segreng
rice plant flag.

The use of organic fertilizer from bio-
gas waste from cow manure (biogas sludge)
has several benefits including increasing the
formation of leaf chlorophyll, increasing plant
vigor so that the plant becomes sturdy and in-
creases plant resistance to drought (Rizqgiani
et al., 2007). Biogas sludge has characteristics
that are free of pathogens and capable ofkilling
disease-causing organisms in plants, can re-
duce the growth of weeds, as a good soil mois-
turizer because it can add topsoil and increase
the water content in the soil (Handaka, 2012).

Although many previous research found
out advantages provided by biofertilizer and
biogas sludge, no one has combined the ben-
efits of both. biofertilizer contains N, P and
K fasting microbes and phytohormones, while
biogas sludge contains nutrients ready for up-
take for plants. This encourages researchers
to examine whether the combination of both
biofertilizer and biogas sludge can increase
growth, chlorophyll levels and capsaicin
levels of curly red chili plants. The purpose
of this study was to analyze the growth and
chlorophyll content of plants, measure the
capsaicin content and find the optimum dose
of biofertilizer biogas sludge combination
for curly red chili plant that has the highest
growth and capsaicin levels.

MATERIALS AND METHODS

Planting of curly red chili plants (Capsi-
cum annum L.) was carried out in land area of

128



Jurnal Biodjati 4(1):126-137, May 2019

JURNAL BI§®DJATL

http://journal.uinsgd.ac.id/index.php/biodjati

1000 m? in Wukirsari village, Cangkringan,
Sleman, Yogyakarta. The average environ-
mental parameters were pH 7, light intensity
461 lux at 10 am, temperature 29°C at 10 am
and dry soil humidity (data were taken every
week from 1% until 8" week after planting).
Plant seeds are obtained from the Seed Hall of
the Special Region of Yogyakarta (Balai Be-
nih DIY).

The measurement of leaf chlorophyll
levels (data was taken when the plant was
8 weeks after planting or before flowers ap-
pear) and testing of capsaicin levels (the data
was taken when perfect red fruit) was carried
out at the FALITMA (Joint Research Facili-
ty) of Faculty of Biology UGM and The Or-
ganic Chemistry Laboratory of the Faculty
of Mathematics and Natural Sciences UGM.
The study was conducted in April-September
2018. The growth parameters measured were
plant height, leaf number and chlorophyll
content using the Arnon Method (1949), and
capsaicin levels that were measured using al-
kaloid extraction methods (Nugroho Method).
The vegetative parameters were taken from 1
week until 8" week after planting (before the
flower appear). The vegetative parameter ob-
served including the height of plant, the num-
ber of leaves and the content of chlorophyll.

This study had a treatment factor in-
cluding the use of different fertilizer doses
consisting of 8 levels of treatment. The treat-
ment design uses RCBD (Randomized Com-
plete Block Design) with 5 replications. The
following is the experimental design of the
study. Treatment based on the purpose of re-
search (Siswanti, 2010) :

1. Control (treat with NPK Fertilizer)

2. Biogas sludge 12 mL

3. Biogas sludge 24 mL

4. Biogas sludge 36 mL

5. Biofertilizer 10 L / ha

6. Biogas sludge 12 mL + biofertilizer 10 L/ha

Siswanti & Lestari

7. Biogas sludge 24 mL + biofertilizer 10 L/ha
8. Biogas sludge 36 mL + biofertilizer 10 L/ha

Each treatment has 5 replications so that
the total units were 45 experimental samples.
Data were analyzed using ANOVA (Analysis
of Variance), followed by DMRT test with a
confidence level of 95% (o= 0.05). Data anal-
ysis was performed using SPSS software. 16
edition.

RESULTS AND DISCUSSION

Measurement of growth parameters was
carried out when curly red chili plants were at
the vegetative phase. The vegetative phase of
curly red chili plants in this study lasted for 8
weeks. The first aspect of vegetative growth
measured was plant height. The measurement
of plant height was carried out 7 days after the
seedling of chili plants is planted and treat-
ed until the maximum vegetative phase of 8
weeks.

The average yield of curly red chili
plants using biofertilizer and biogas sludge
in various concentrations with NPK ap-
plications were not significantly different.

Whereas, the application of biofertilizer
and biogas sludge at various concentrations
was able to increase the average height of
curly red chili plants eventhough it was not
significantly different from the control (NPK
treatment only). Curly red chili plants with
the application of 36 mL biogas sludge + 10 L
biofertilizer/ha had the highest average plant
height compared to other doses of biogas
sludge and biofertilizer as well as NPK ap-
plication (control). The lowest average plant
height was found in the application of 12 mL
biogas sludge and 10 L/ha biofertilizer. There
was a significant difference between the mean
plant height from plant that was given 36 mL
biogas sludge + biofertilizer 10 L/ha with the
average yield of plants both fertilizer appli-
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cation with 36 mL biogas sludge and biogas
sludge 12 mL + biofertilizer 10 L/ha (Table 1).

When compared with the control, the
application of 12 mL biogas sludge + biofer-
tilizer 10 L/ha; and biogas sludge 36 mL +
biofertilizer 10 L/ha increased the average
plant height. The highest concentration of bi-
ofertilizer and biogas sludge, namely 36 mL
biogas sludge + biofertilizer 10 L/ha, had the
highest plant height compared to other dos-
es and NPK application (control). In the 24
mL biogas sludge application; 36 mL sludge;
sludge biogas 12 mL + biofertilizer 10 L/ha;
and sludge biogas 24 mL + biofertilizer 10 L/
ha tend to reduce the average height of curly
red chili plant. Based on statistical analysis
using DMRT with a confidence level of 95%
(a = 0.05), it was not significantly different
for all fertilizer application doses compared to
NPK applications (controls). The absence of
significant differences in the application of bi-
ofertilizer and biogas sludge can be attributed
to the fact that the dosage has not been able
to play an optimal role in increasing the plant
height so that it produces the same height as

the control or different from the control but
the difference is not significant. Biofertiliz-
er has no effect on plant height because it
contains N-fixing microbes, decomposers P
and K, and hormones, but does not provide
nutrients. While the tethering and reshaping
process of fertilizer takes time, in contrast to
inorganic fertilizers that provide available nu-
trients (Siswanti, 2010)

The second aspect of vegetative growth
measured is the number of leaves. The num-
ber of leaves calculated is the one which have
opened perfectly. This measurement is carried
out 7 days after the seedling of chili plants.
The plants were then planted and treated until
the maximum vegetative phase is 8.

The rate of addition of curly red chili
plants leaves has a positive correlation, ie the
growth rate increases in proportion to the age
of the plant. It is known that the highest num-
ber of leaves is in plants with the application
of 36 mL biogas sludge + 10 L biofertilizer/
ha while the number of leaves is the least in
plants with 36 mL biogas sludge application
only.

Table 1. Effect of biofertilizer and biogas sludge application on plant height.

No Treatment Plant Height (cm)
1 Biogas sludgel2 mL 65.8 £ 10.7®
2 Biogas sludge 24 mL 60.6 + 5.5®
3 Biogas sludge 36 mL 56.2+9.6°
4 Biofertilizer 10 L/ha 63.2 +10.5%®
5 Biogas sludge 12 mL + biofertilizer 10 L/ha 532 +6.5°
6 Biogas sludge 24 mL + biofertilizer 10 L/ha 60.8 + 12.6%
7 Biogas sludge 36 mL + biofertilizer 10 L/ha 72.2+£3.7°
8 Control (NPK fertilizer) 62.0 + 6.8

Jurnal Biodjati 4(1):126-137, May 2019

130



Jurnal Biodjati 4(1):126-137, May 2019

JURNAL BI§®DJATL

http://journal.uinsgd.ac.id/index.php/biodjati

There were differences in the results of
the average number of leaves of plants using
biofertilizer and biogas sludge in various con-
centrations with controls, although that were
not significantly different (Table 2).

The application of biofertilizer and bi-
ogas sludge at various concentrations was
able to increase the average number of leaves
in curly red chili plants with a considerable
amount compared to the control. The curly red
chili plants have the highest average number
of leaves with the application of 36 mL biogas
sludge + biofertilizer 10 L/ha as well as the
application of 10 L/ha biofertilizer only, while
the average number of leaves is the least in
the 36 mL biogas sludge application. Based
on statistical analysis using a confidence level
0f 95% (a = 0.05), there was a significant dif-
ference between the average number of leaves
in curly red chili plant application after treat-
ment with 36 mL biogas sludge + biofertilizer
10 L/ha compared with the average number of
leaves of both applications of fertilizer with a
dose 36 mL biogas sludge and 12 mL biogas
sludge + 10 L/ha biofertilizer. Then, there was
a significant difference between the average
number of leaves from the application of bi-
ofertilizer 10 L/ha with the average number
of leaves of both application fertilizer with 36
mL biogas sludge, 12 mL sludge + bio fertiliz-
er 10 L/ha. This showed that the combination
application of biofertilizer and biogas sludge
with a dose of 36 mL sludge biogas + bioferti-
lizer 10 L/ha and a biofertilizer dose of 10 L/
ha only were more effective in increasing the
number of leaves in curly red chili plants com-
pared to 36 mL sludge biogas application only.

When compared with controls, the ap-
plication of biofertilizer and biogas sludge
with 12 mL sludge dose; 24 mL biogas sludge;
biofertilizer 10 L/ha; biogas sludge 24 mL +
biofertilizer 10 L/ha; as well as biogas sludge
36 mL + biofertilizer 10 L/ha tend to increase

Siswanti & Lestari

the average number of leaves of curly red chili
plants. The application of 36 mL sludge + 10
L/ha biofertilizer on curly red chili plants had
the highest number of leaf plants compared
to other doses and controls. Based on the re-
search, there was no significant difference in
all doses of fertilizer application compared to
the control on the number of curly red chili
plant leaves.

Based on the description, it can be seen
that the application of 36 mL biogas sludge
and 10 L biofertilizer/ha increased the av-
erage number of curly red chili plant leaves
even though statistical analysis did not pro-
vide a real difference. The higher concentra-
tions of biofertilizer and biogas sludge given
tend to be able to increase the average number
of leaves of curly red chili plants. This can be
seen in the application of the highest dosage
in the form of 36 mL biogas sludge + 10 L
biofertilizer/ha, indicating the highest number
of leaves formed compared to the application
of fertilizers with other doses and or NPK ap-
plication (control).

The application of 36 mL biogas sludge
+ biofertilizer 10 L/ha was the optimum dose
to increase the number of leaves of curly red
chili plants. This can happen because there
is a balance between biogas sludge and bi-
ofertilizer so that the absorption by plant
roots becomes more optimum. If the dosage
of fertilizer given is too high, it might cause
absorption of nutrients by the roots can not
optimal because of the absorption of nutri-
ents by microbes contained in fertilizers. In
addition, the high nutrient content in biogas
sludge and biofertilizer can improve the qual-
ity of curly red chili plants to produce more
leaves. The nitrogen element contained in
biogas sludge fertilizer plays a role in leaf,
growth the leaves of the plant become wid-
er with greener leaf colors (Sperling, 2007).

The application of biofertilizer 10 L/ha
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on curly red chili plants also showed a higher
number of leaves than the control, but did not
exceed the number of leaves in the treatment
with 36 mL biogas sludge + 10 L/ha biofer-
tilizer. The treatment of a biofertilizer dose
of 10 L/ha, also provides the optimum dose
to increase the number of leaves of curly red
chili plants. This can happen due to the fact
that biofertilizer from cow urine is applied
through fertilization spray on the leaves of
plants, so nutrients in biofertilizer from cow
urine can be easily absorbed by plants through
leaf stomata and directly used in plant metab-
olism. The process of absorption of nutrients
by plants is faster through leaves than through
roots, so that the application of biofertilizer
10 L/ha can increase plant growth such as the

number of leaves. Stomata acts as an evap-
oration tool and an absorption device. Plants
absorb CO, and other elements from the en-
vironment through the stomata. The mecha-
nism of opening and closing of the stomata
depends on turgor pressure, carbohydrate
concentration, light and ABA hormone (Fahn,
1982) and amylum hydrolysis of the stoma-
ta guard cells (Wilkins, 1978). Giving ferti-
lizer through the surface the leaves will give
optimal results (Patima, et al., 2014), Lingga
(2001) stated that application of fertilizer by
spraying on the leaf surface provides several
advantages compared passing land, because
of the nutrients given can be absorbed by the
leaves faster than roots.

Table 2. Effect of biofertilizer and biogas sludge application on the number of leaves.

No Treatment Number of Leaves-
1  Biogas sludge 12 mL 52.6 £ 22.4%¢
2 Biogas sludge 24 mL 51.2 4+ 14.3%¢
3 Biogas sludge 36 mL 36.2+15.8°
4 Biofertilizer 10 L/ha 67.4 £25.7%
5  Biogas sludge 12 mL + biofertilizer 10 L/ha 41.6 £ 11.1®
6  Biogas sludge 24 mL + biofertilizer 10 L/ha 52.2 £33.4ab¢
7  Biogas sludge 36 mL + biofertilizer 10 L/ha 74.6 £20.0°
8  Control (NPK fertilizerr) 47.6+ 6.8

Chlorophyll content of the leaves of
curly red chili plants showed varying results at
each given dose of fertilizer (Figure 1). Plants
with treatment tended to have lower levels
of chlorophyll than chlorophyll levels in the
control. It was known that the highest chloro-
phyll content of leaves is in plants with NPK
application (control) while the least chloro-
phyll content found in leaves is of plants with
the application of 36 mL biogas sludge both
levels of chlorophyll a, chlorophyll b and to-
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tal chlorophyll. Chlorophyll a level from all
applications of biofertilizer and biogas sludge
and control was higher than chlorophyll b
levels. This is likely to occur because some
chlorophyll is still at the stage of chlorophyll
a (seen in the chlorophyll a content greater
than chlorophyll b) and has not yet become
chlorophyll b, because chlorophyll a is a pre-
cursor of chlorophyll b (Robinson, 1980).
Chlorophyll b is chlorophyll which acts as
an antenna that collects light to then be trans-
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ferred to the center reaction. The center reac-
tion is composed of chlorophyll a. Light ener-
gy will be converted into chemical energy in
the center reaction which can then be used for
the reduction process in photosynthesis (Taiz
& Zieger, 1991).

The average total chlorophyll levels at all
doses of biofertilizer and biogas sludge treat-
ment have significantly different results with
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the average total chlorophyll levels in control.
Curly red chili plants control treatment with
NPK application had the highest total chloro-
phyll content of the leaves while the applica-
tion of 36 mL sludge biogas had the lowest av-
erage total leaf chlorophyll content (Figure 1)

Based on the description, it can be seen
that the application of biofertilizer and biogas
sludge in various concentrations given has not
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Figure 1. Levels of chlorophyll a, chlorophyll b, and total chlorophyll in the of leaves
of curly red chili plants (Capsicum annum L.) as a result of biofertilizer and
biogas sludge biogas at 8 th week after planting. BS : Biogas Sludge, B :

Biofertilizer.

been able to increase the average total of chlo-
rophyll content in curly red chili plants. These
results might be happened due to abundant
nutrients and are sufficient in plants with the
application of biofertilizer and biogas sludge
which is capable of accelerating the vegeta-
tive growth of curly red chili plants so that
the plants have entered the generative phase.
When curly red chili plants with the applica-
tion of biofertilizer and biogas sludge have
entered the generative phase, the state of the

Siswanti & Lestari

control plants with low nutrient availability
causes the plants to be in the vegetative phase
at the same planting age. According to Mengel
and Ernest (2012), the low nutrient available
for plants can cause growth inhibition in these
plants. In its generative phase, curly red chili
plants optimize nutrients from biofertilizers
and biogas sludge which are absorbed to form
chili fruit and grain seeds on chili fruit, so that
these nutrients are not fully used for growth
and increase chlorophyll levels in the leaves.
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In control plants, optimum nutrients absorbed
by plants for growth and increase chlorophyll
levels in the leaves. So, it can be seen from the
results of the total chlorophyll levels of curly
red chili plants in the control having a higher
total chlorophyll level compared to all curly

red chili plants with the application of biofer-
tilizer and biogas sludge. In control plants,
NPK fertilizer is loaded with N content. Nito-
gen fertilization will increase the chlorophyll
content, because N is the basic component of
chlorophyll (Lawlor, 1987).

Table 3. Effect of biofertilizer and biogas sludge treatment on total chlorophyll levels.

No Treatment Chlorophyll Content
(mg/g)
1 Biogas sludge 12 mL 1.6+0.3°
2 Biogas sludge 24 mL 1.7+0.2*
3 Biogas sludge 36 mL 1.2+0.1°
4 Biofertilizer 10 L/ha 1.6 £0.32
S Biogas sludge 12 mL + Biofertilizer 10 L/ha 1.7£0.3°
6  Biogas sludge 24 mL + Biofertilizer 10 L/ha 1.5+£0.5°
7  Biogas sludge 36 mL + biofertilizer 10 L/ha 1.4+0.2°
8  Control (NPK fertilizer) 24+0.6°

The measurement of capsaicin levels
was carried out at the maximum vegetative
phase of the curly red chili plant which was at
the 8" week (Figure 2).

Capsaicin levels of curly red chili fruit
showed mixed results at each given dose of
fertilizer (Figure 2). It can be seen that the
highest capsaicin levels were in plants with
the application of 36 mL biogas sludge + 10 L
biofertilizer/ha while the least capsaicin lev-
els were found in plants with 36 mL biogas
sludge application, 12 mL biogas sludge +
10 L/ha biofertilizer, as well as 24 mL biogas
sludge + 10 L biofertilizer. When compared
with controls, plants with application of bi-
ofertilizer 10 L/ha and application of 36 mL
biogas sludge + 10 L/ha biofertilizer were
able to increase capsaicin levels in curly red
chili plants while the application of bioferti-
lizer and biogas sludge with other doses tend-
ed to reduce capsaicin levels.

It is known that the most optimal lev-
el of capsaicin was found in the treatment of

Jurnal Biodjati 4(1):126-137, May 2019

36 mL biogas sludge + 10 L/ha bio fertiliz-
er which was the highest dose. This indicates
that an increase in the dosage of application of
biofertilizer and biogas sludge in susceptible
plant tolerance can increase capsaicin levels
in curly red chili fruit. Based on the analysis
of wet weight, the content in biogas waste lig-
uid fertilizer is organic C-48%, N-total 2.9%,
C/N 15.8%, P,O, 0.2%, K,O 0.3% (House
Biogas Team, 2013). The content of biogas
sludge which is rich in carbon and nitrogen
makes the vegetative and generative growth
of curly red chili plants balanced and faster,
so that they can form more secondary metab-
olites compared to chili in the control group.
According to Lingga (2001), increasing the
dose of nitrogen fertilizer will increase the to-
tal content of alkaloids.

Based on the results of the research on
the physiological response of the curly chili
plant by biofertilizer and biogas sludge ap-
plication, some conclusions can be drawn as
follows the growth of curly red chili plants

134



Jurnal Biodjati 4(1):126-137, May 2019

JURNAL BI€DD]ATI

http://journal.uinsgd.ac.id/index.php/biodjati

is best in the application of 36 mL biogas
sludge + 10 L/ha biofertilizer. Curly red chili
plants with various concentrations of biofer-
tilizer and biogas sludge have lower chlo-
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rophyll content compared to controls. The
application of 36 mL biogas sludge + 10 L/
ha biofertilizer on curly red chili plants has
resulted in the highest capsaicin levels.
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Figure 2. Capsaicin levels of curly red chili fruit (Capsicum annum L.) as a result of
biofertilizer and biogas sludge application at 8 th week after planting. BS :
Biogas Sludge, B : Biofertilizer.
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