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ABSTRACT
Good quality organic fertilizer is useful for improving and maintaining soil fertility. In its
application, this organic fertilizer is generally given through the soil but can also be given
through the leaves. This research aims to determine the effect of tea dregs and the effect of
the amount of EM4 on the growth of cayenne pepper, the results of stem height growth in
cayenne pepper plants (Capsicum frutetences. L) by administration of EM4 and Tea Dregs
with doses of 5;10;15;20;25 ml and Tea Dregs 50;100;150;200;250 and 250 grams have
different characteristics, based on the statistical data it states the differences in dosages of the
variables. 2, namely 10 ml/ 250 grams of tea dregs, dominates the growth of stem height in

cayenne pepper plants.

Keywords: Brown Sugar, Husk Charcoal,Cow Dung,The Dregs, EM4, Yellow Soil.

1.1 INTRODUCTION

According to Rinsema (1993), good
quality organic fertilizer is useful for improving
and maintaining soil fertility. In its application,
this organic fertilizer is generally given through
the soil but can also be given through the leaves
(Musnamar 2014). Another advantage of
organic fertilizer is its ability to restore
ecosystem balance, increase nutrient
availability, stimulate plant root growth, act as a
biological control agent and increase profits in
farming. In Marpaung's research (2014), it was
stated that the provision of solid and liquid
organic fertilizer plays a very important role in
plant growth. The dosage of organic fertilizer
needs to be paid attention to. Machrodania
Research (2015).

Organic fertilizer is fertilizer that
comes from various natural fertilizer-making
materials such as animal waste, animal body
parts, plants, which are rich in minerals and are
good for use as soil fertilizer. Based on its form,
organic fertilizer is divided into solid and
liquid. Liquid fertilizer is a solution that
contains one or more soluble carriers of
elements needed by plants. The advantage of
liquid fertilizer is its ability to provide nutrients

according to plant needs. Liquid fertilizer can
also be applied more evenly and the
concentration can be easily adjusted according
to the plant's needs. Liquid organic fertilizer can
come from either plant remains or animal
waste, while solid organic fertilizer is fertilizer
that is mostly or entirely filled with organic
material originating from plant remains or
animal waste in solid form. Liquid fertilizer will
be able to overcome nutrient deficiencies more
quickly, when compared to solid fertilizer. This
is supported by its liquid form so that it is easily
absorbed by soil and plants (Calvin, 2015).

Tea dregs which are usually thrown
away and only become waste can be used as a
mixture of planting media, because tea dregs
contain various minerals such as organic
carbon, copper (Cu) 20%, magnesium (Mg)
10% and calcium 13%. These contents can help
plant growth. . Tea dregs also contain crude
fiber, cellulose and lignin which can also be
used by plants for growth (Nigrum, 2010).

Tea dregs as a planting medium
mixture are useful for improving soil fertility.
Apart from that, tea dregs can also be used as
plant fertilizer and can stimulate the growth of
roots, stems and leaves. This tea dregs is more
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practical and more economical than other
compost. Tea dregs have a high protein content
reaching 27.42%. Other substances contained in
tea dregs include caffeine 2.5-5.5%;
theobromine 0.07-0.17%; and theophylline
0.002-0.013%, tannin 1.35% and crude fiber
content of 23.01% (Wibowo, 2008).

Tea dregs contain antioxidant elements
which are very effective in helping fight free
radical damage to plant cells. Not only that, tea
contains magnesium, zinc, fluoride, nitrogen,
potassium, minerals, vitamins A, B1, B2, B6,
B12, C, E and K to help maintain plant health.
Before being sprinkled on the plants, the tea
dregs are ground first to break down the leaves
so that the nutrients contained come out more
quickly (Adikasari, 2012).

EM4 treatment had a significant effect
on observing plant height and number of leaves,
but had no effect on observing stem diameter,
leaf area, number of fruit, fruit weight and plant
weight. EM4 can also increase soil fertility and
improve the physical, biological and chemical
properties of the soil. This does not have an
effect on several observed variables because the
microorganism content in EM4 is not yet
sufficiently available so that the content
provided is not completely absorbed by the
plants.

The use of EM-4 is a technology that
can be used in agricultural management efforts
which can reduce negative impacts on the
environment. EM-4 consists of a mixed culture
of  naturally living and beneficial
microorganisms and can be applied as an
inoculum to increase the diversity of soil and
plant microorganisms. The role of soil
microorganisms is to increase chemical
transformations during the decomposition
process, breaking down polysaccharides into
carbon and water and stimulating the
weathering of plant remains into smaller
particles (Syafruddin and Safrizal, 2013).

Problem Formulation
Based on the background that has been
described, the problem that is the focus of this
research is as follows:
1. How does tea dregs affect the growth of
cayenne pepper?
2. How does the amount of EM 4 affect the
growth of cayenne pepper?
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Research Objectives
Based on the problems that have been
described, the objectives of this research are as
follows:
1. To determine the effect of tea dregs on
the growth of cayenne pepper
2. To determine the effect of the amount of
EM 4 on the growth of cayenne pepper

Benefits of research

The benefit of this research is that solid manure
is livestock manure in the form of solids, either
uncomposted or composted, as a source of
nutrients, especially nitrogen for plants and can
improve the chemical, biological and physical
properties of the soil. Composted manure from
cow manure is highly recommended for all
types of plants. . Not only is it useful for
optimizing plant growth, using cow dung as
fertilizer is also very environmentally friendly.

1.2IMPLEMENTATION METHODOLOGY

Research Place

This research was carried out by the JI. Elak
Workshop.
Lhokseumawe (near Brimop Company)

Jeuleukat Blang Mangat.

Tools and materials

Tools used

- Scales

- Hoe

- Scope

- Bag

- Bucket

- Wheelbarrow
- Polybag

- Cement spoon

Materials used

- Cow dung
- TeaDregs
- Effective Microorganisms (EM4)
- Water
- Brown sugar
Fixed Variable

1. Yellow soil = 10 kg

2. Cowdung=5kg

3. Husk charcoal = 200 grams

4. Water = 2 liters



Dependent variable
1. Measurement of stem and leaf growth
of cayenne pepper
1.2.5 Independent Variable
1. EM4 (10 ml, 20 ml, 30 ml, 40 ml and
50 ml)
2. Tea dregs (50 grams, 100 grams, 150
grams, 200 grams, 250 grams)

Work Procedure for Making Fertilizer

1. Prepare yellow soil and weigh 5 kg

2. Then prepare 3 kg of cow dung then
mix it with yellow soil

3. Then prepare 200 grams of husk
charcoal and mix it

4. Add 10 ml of EM 4 into a bucket
containing 2 liters of water and 100
grams of brown sugar then stir until
dissolved (homogeneous)

5. Then add 50 grams of tea dregs and
mix

6. Then pour the mixture into the
ingredients, then stir until evenly mixed

7. If it is evenly distributed, put the
material in a sack and store it in a place
that is not exposed to the sun

8. Water every 7 days using water mixed
with  brown sugar to provide
microorganisms in the fertilizer

9. Do it for up to 28 days

1.3 RESULTS AND DISCUSSION
Research Results
Table 1 of stem growth results for cayenne

pepper plants weeks 1 to 5
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Table 2 of stem growth results for cayenne

pepper plants weeks 6 to 10

HST HST HST HST HST
Ampas
Minggu  Minggu  Minggu  Minggu Ming
No Teh
6 7 8 9 gu 10
50g
(cm) (cm) (cm) (cm) (cm)
EM4
1. 12,5 13,8 14,4 14,9 154
10ml
EM4
2. 12,8 134 14,6 15 15,8
20ml
EM4
3 12,5 13,2 13,9 14,6 153
30ml
EM4
4 11,9 12,6 13,6 14,2 148
40ml
EM4
5. 116 124 13,2 138 144
50ml

Describtion : Soil 5kg + Tea Dregs 50gram +
EM4 10ml, Soil 5kg + Tea Dregs 50gram +
EM4 20ml, Soil 5kg + Tea Dregs 50gram +
EM4 30ml, Soil 5kg + Tea Dregs 50gram+
EM4 40ml, Soil 5kg + Tea Dregs 50gram +
EM4 50ml.

Table 3 of stem growth results for cayenne

pepper plants weeks 1 to 5

HST HST HST

Ampas HST HST
weeke weeke  weeke
No Teh weeke weeke5
100 1 2 3 4 (em)
cm
Mm@ e
EM4
1. 4,6 6,2 9,2 10,6 11,7
10ml
EM4
2. 3,9 58 9,8 11,4 11,9
20ml
EM4
3. 4.7 5,9 7,6 9,4 115
30ml
EM4
4. 55 6,9 7,8 10,4 11,6
40ml
EM4
5. 4.8 6,6 7.9 9,9 11,6
50ml

Ampas HST HST HST HST HST
No Teh weeke weeke weeke weeke weeke
50 2 3 4 5
9 (cm) (cm) (cm) (cm) (cm)
. BV s 59 8.8 104 115
10ml
, EM4 36 55 9,5 109 116
20ml
EM4
3. 30ml 4 57 7,7 10,2 11,2
EM4
4, 20ml 4.8 6,6 7,5 9,9 10,9
5 EM4 45 6 76 9.8 114

50ml

Describtion : Soil 5kg + Tea Dregs 50gram +
EM4 10ml, Soil 5kg + Tea Dregs 50gram +
EM4 20ml, Soil 5kg + Tea Dregs 50gram +
EM4 30ml, Soil 5kg + Tea Dregs 50gram+
EM4 40ml, Soil 5kg + Tea Dregs 50gram +
EM4 50ml.

Describtion : Soil 5kg + Tea Dregs 100gram +
EM4 10ml, Soil 5kg + Tea Dregs 50gram +
EM4 20ml, Soil 5kg + Tea Dregs 50gram +
EM4 30ml, Soil 5kg + Tea Dregs 50gram+
EM4 40ml, Soil 5kg + Tea Dregs 50gram +
EM4 50ml.



Table 4 of stem growth results for cayenne

pepper plants weeks 6 to 10

HST HST HST HST HST
Ampas
weeke weeke weeke weeke weeke
No Teh
100 7 8 9 10

9 (cm) (cm) (cm) (cm) (cm)

1. EMA 2 139 148 154 158
10ml
EM4

2 20ml 134 13,6 148 15,2 158

3 EM4 12,8 134 145 14,8 15,3
30ml

4. EM4 12,3 125 13,7 14,4 14,9
40ml

5. EM4 11,8 12,8 13,6 13,9 14,9
50ml

Describtion : Soil 5kg + Tea Dregs 100gram +
EM4 10ml, Soil 5kg + Tea Dregs 100gram +
EM4 20ml, Soil 5kg + Tea Dregs 100gram +
EM4 30ml, Soil 5kg + Tea Dregs 100gram+
EM4 40ml, Soil 5kg + Tea Dregs 100gram +
EM4 50ml.

Table 5 of stem growth results for cayenne

pepper plants weeks 1 to 5

Jirnal Reafsi (Journal of Science and Teclmolozy)

Jurusam Iefmik Kimia Politefoik Negeri Linizeimawe

Vol. 2 No.02, Decanber 2023 135N 1693-248%

Table 6 of stem growth results for cayenne

pepper plants weeks 6 to 10

HST HST HST HST HST
Ampas

weeke weeke weeke weeke weeke

No Teh
6 7 8 9 10

1509

(cm) (cm) (cm) (cm) (cm)
EM4

1. 12,8 134 14,4 15,6 15,8
10ml
EM4

2. 13,2 13,6 14,2 155 159
20ml
EM4

3. 12,8 13,6 14,7 14,6 15,6
30ml
EM4

4. 125 12,8 139 14,6 14,8
40ml
EM4

5. 11,7 12,4 13,7 135 15,2
50ml

HST HST HST HST HST
Ampas
weeke weeke weeke weeke weeke
No Teh
2 3 4 5
1509
(cm) (cm) (cm) (cm) (cm)
EM4
1. 49 6,4 9,3 10,5 11,8
10ml
EM4
2. 3,7 5,9 9,9 11,8 11,9
20ml
EM4
3. 4.8 5,6 7,7 9,6 11,8
30ml
EM4
4. 5,6 6,8 7,6 10,8 115
40ml
EM4
5. 4,5 6,8 75 9,5 11,6
50ml

Describtion : Soil 5kg + Tea Dregs 150gram +
EM4 10ml, Soil 5kg + Tea Dregs 150gram +
EM4 20ml, Soil 5kg + Tea Dregs 150gram +
EM4 30ml, Soil 5kg + Tea Dregs 150gram+
EM4 40ml, Soil 5kg + Tea Dregs 150gram +
EM4 50ml.

Describtion : Soil 5kg + Tea Dregs 150gram +
EM4 10ml, Soil 5kg + Tea Dregs 150gram +
EM4 20ml, Soil 5kg + Tea Dregs 150gram +
EM4 30ml, Soil 5kg + Tea Dregs 150gram+
EM4 40ml, Soil 5kg + Tea Dregs 150gram +
EM4 50ml.

Table 7 of stem growth results for cayenne

pepper plants weeks 1 to 5

Am
HST HST HST HST HST
as
P weeke weeke week weeke weeke
No Teh
1 2 3 4 5
200
(cm) (cm) (cm) (cm) (cm)
g
EM4
1. 47 6,3 9,3 10,7 11,8
10ml
EM4
2 3,6 59 9,5 115 11,7
20ml
EM4
3 4.8 55 74 9,2 10,8
30ml
EM4
4 5,6 6,8 7,7 10,5 10,6
40ml
EM4
5. 4,5 6,7 7,9 9,8 11,6
50ml

Describtion : Soil 5kg + Tea Dregs 200gram +
EM4 10ml, Soil 5kg + Tea Dregs 200gram +
EM4 20ml, Soil 5kg + Tea Dregs 200gram +
EM4 30ml, Soil 5kg + Tea Dregs 200gram+
EM4 40ml, Soil 5kg + Tea Dregs 200gram +
EM4 50ml.



Table 8 of stem growth results for cayenne

pepper plants weeks 6 to 10

HST HST HST HST HST

Ampas
weeke weeke weeke weeke weeke
No Teh
6 7 8 9 10

200g

(cm) (cm) (cm) (cm) (cm)
EM4

1 12,9 13,6 14,6 15,7 15,9
10ml
EM4

2 13,3 135 14,5 15,8 16,2
20ml
EM4

3 12,4 13,7 14,2 14,7 15,7
30ml
EM4

4 12,6 12,7 13,6 145 14,9
40ml
EM4

5. 11,4 12,5 13,8 14,8 154
50ml

Describtion : Soil 5kg + Tea Dregs 200gram +
EM4 10ml, Soil 5kg + Tea Dregs 200gram +
EM4 20ml, Soil 5kg + Tea Dregs 200gram +
EM4 30ml, Soil 5kg + Tea Dregs 200gram+
EM4 40ml, Soil 5kg + Tea Dregs 200gram +
EM4 50ml

Table 9 of stem growth results for cayenne

pepper plants weeks 1 to 5

HS

HST HST HST HST T

No Ampas  Weeke weeke Weeke weeke Wee

Teh 250¢ 1 2 3 4 ke5

(cm) (cm) (cm) (cm) (cm

)
EM4

1. 4,9 6,6 9,5 10,3 10,8
10ml
EM4

2. 35 57 9,6 10,2 11,2
20ml
EM4

3. 4,6 5,6 75 9,3 10,5
30ml
EM4

4. 57 6,9 7,6 10,5 10,8
40ml
EM4

5. 4,7 6,4 8,2 9,9 11,2
50ml

Describtion : Soil 5kg + Tea Dregs 250gram +
EM4 10ml, Soil 5kg + Tea Dregs 250gram +
EM4 20ml, Soil 5kg + Tea Dregs 250gram +
EM4 30ml, Soil 5kg + Tea Dregs 250gram+
EM4 40ml, Soil 5kg + Tea Dregs 250gram +
EM4 50ml.
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Table 10 of stem growth results for cayenne

pepper plants weeks 6 to 10

HST HST HST HST HST

Ampas
weeke weeke weeke weeke weeke
No Teh
6 7 8 9 10

2509

(cm) (cm) (cm) (cm) (cm)
EM4

1. 13,1 134 143 154 15,8
10ml
EM4

2 134 13,6 14,7 153 16,1
20ml
EM4

3. 12,5 13,6 14,3 14,6 15,8
30ml
EM4

4. 125 12,9 13,7 14,4 14,8
40ml
EM4

5. 12,8 12,4 134 13,7 15,6
50ml

Describtion : Soil 5kg + Tea Dregs 250gram +
EM4 10ml, Soil 5kg + Tea Dregs 250gram +
EM4 20ml, Soil 5kg + Tea Dregs 250gram +
EM4 30ml, Soil 5kg + Tea Dregs 250gram+
EM4 40ml, Soil 5kg + Tea Dregs 250gram +
EM4 50ml.

1.4 Discussion
In research on making solid organic fertilizer
using basic ingredients from cow dung, husk
charcoal, yellow soil and brown sugar, which
are varied with different fermented ingredients
including:
1. Using fermented ingredients with tea dregs
2. Using fermented ingredients with EM 4
Composting is carried out using fermented
material EM4, Tea Dregs and mixing all the
raw materials with a material composition
based on research variables. The material is
then doused with EM4 which has been mixed
with water so that the material becomes moist

and stored closed

Composting is carried out for 4 weeks and
also watering EM4 by mixing with water once a

week, when watering it should not be done too
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much, just moisten the soil with fertilizer. After 20
_ ) S 15 m Variabel 1

completing the composting stage for 4 § 10 = Variabel 2

weeks, the researcher will try/examine the 33 g ] | Variabel 3
(=] .

effect of Em4 and tea dregs on the growth g S S S W Variabel 4
N @*‘& “‘%@1&"% = Variabel 5

of cayenne pepper plants, therefore the

research will carry out sowing in 6x7 cm Graph 2 Growth process of chili

polybags using core seeds SKPB plants for each variable from Weeke

No0.040/Pd/DY A/4.2015 6 to Week 10
At the seeding stage, researchers varied ig = Variabel 1
the cayenne pepper seeds with different 5 mﬂl:lﬂ[ = Variabel 2
. - . 0 - :
variable fertilizers, therefore each seeding S PP Variabel 3
. . . & & & i
was carried out in 5 polybags with the same ST = Variabel 4
variables in order to prevent death or failure Graph 3 Growth process of chili
to grow. This means that researchers tested plants for each variable from Week 1
the growth of cayenne pepper on 5 different to Weeke 5
variables. After the chili seeds have been 20 )
= Variabel 1
sown in polybags, they must be placed in a 10 ﬁﬂﬂ“ﬂl = Variabel 2
closed place to avoid rain and midday sun, 0 IO o 0 Variabel 3
& ¥ ,\go \&o & .
and watering will also be carried out twice a T T = Variabel 4
day every morning. Graph 4 Growth process of chili
The growth rate of cayenne pepper plants for each variable from Weeke
plants is measured every 1 week at intervals 6 to Week 10
of 1, 2, 3, to 15 weeks after planting the 20
cayenne peppers = Variabel 1
YEnne peppers. 10 m = Variabel 2
< 12 T mvariabel 1 0 - N Var?abel?,
§ _ : m variabel 2 @\Q%% @\0%% @\Q%% @\Qﬁﬁgo @\0%% ® Variabel 4
R ﬂﬂﬂl variabel 3 Graph 5 Growth process of chili
X > m variabel 4
(= .
£ ®§Q¢o¢o®¢i‘;\@§%"o wvariabel 5 plants for each variable from Week 1

to Weeke 5

Graph 1 Growth process of chili
plants for each variable from Weeke
1to Week 5
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20 . 20 ® Variabel 1
m Variabel 1

10 . 10 m Variabel 2
0 u Variabel 2

o N % 9 N 0 Variabel 3

Variabel 3 6 A % 9 O

.@23 .&%@ .&%"3 .&%"3. & _ 8 & @ o W mVariabel 4
DR R RS = Variabel 4 ®0°0 @Q% s&% @Q% é&%% wVariabel
Graph 6 Growth process of chili Graph 9 Growth process of chili
plants for each variable from Week 6 plants for each variable from Weeke
to Weeke 10 6 to Week 10
15 = Variabel 1 The growth rate of cayenne pepper

1(5): = Variabel 2 plants (Capsicum Frutencens L) was
0 - Variabel 3

measured every 1 week at intervals of 1, 2,

@s\ @Q’ @f’ @b‘ @;’ ® Variabel 4 .
&“% Y ®°% @‘& @o% o Variabel 5 3, 4 to 10 weeks after planting the cayenne

peppers. Plant growth is measured by

Graph 7 Growth process of chili measuring the height of the plant from the

plants for each variable from Weeke top of the ground to the top of the highest
1 to Week leaf
20 . 1.5 Conclusion
= Variabel 1 ]
10 muﬂm w Variabel 2 Conclusion
0 6 A & 9 © Variabel 3 1. The results of the influence of tea dregs
S & & & & . .
7 Y Y Y ® Variabel 4 on this measurement show that a dose
S S

of 10 ml/ 250 grams is superior in the

Graph 7 Growth process of chili growth of cayenne pepper stems.

plants for each variable from Weeke 2. The results of the effect of EM4 on this
6 to Week 10 measurement show that a dose of 25
ml/ 250 grams is superior in the growth
~ = Variabel 1 of cayenne pepper leaves
1(5) ] H Variabel 2 4 PEPp
0 —IIEI-4I:I-I:IH[6 Variabel 3 Suggestions
\y\ Q,q, Qﬁ) Q,b‘ > m Variabel 4 . .
G, 2 2 20 ) 1. The research | did is very good for stem
FF & m Variabel 5 v 9

] growth. In the future, other starters besides tea
Graph 8 Growth process of chili

) dregs and EM4 can be used to increase the fruit
plants for each variable from Weeke

1 to Week 5

of cayenne pepper plants.

2. In the future, if you use the EM4
fermentation method and tea dregs, make
changes to the application of fertilizer for

ornamental plants to other plants such as



cayenne pepper, cassava, rice and corn to

increase their content.
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