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Bananas (Musa spp.) are tropical plants that are very popular in Indonesia.
Banana plants in the nursery require a planting medium that contains the
nutrients the plants need. Tithonia is an annual weed that is suitable for use as a
source of plant nutrients. This research aims to determine the effect of giving
Tithonia liquid extract on the growth of Barangan banana seedlings resulting
from tissue culture at the seedling stage and the best dose for using Tithonia
liquid extract. This research was conducted at the Germplasm Nursery and
Breeding Laboratory of the Tropical Fruit Plant Research Institute, West
Sumatra, from September to December 2020. This research used the CRD
method (Completely Randomized Design) with four treatments and six
replications, in the form of 1) Without Tithonia extract, 2) Giving 1 ml of
Tithonia extract, 3) Giving 2 ml of Tithonia extract, and 4) Giving 3 ml of
Tithonia extract. The parameters observed were plant height, number of leaves,
leaf length, leaf width, and stem diameter. The results of the research showed
that giving Tithonia liquid extract had an effect on the growth of Barangan
banana seedlings resulting from tissue culture. Significantly different results
were obtained for the leaf width increase parameter. On the other hand, the
results were not significantly different for other parameters such as plant height,
number of leaves, leaf length and stem diameter. Giving 1 ml of Tithonia liquid
extract was the best dose in this study.
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1. Introduction

Bananas (Musa spp.) are tropical plants that are
popular in Indonesia because their fruit is delicious
and rich in nutrients. Therefore, it is beneficial for the
health of the human body. This plant can be used
from fruit, flowers, stems, leaves, skin to tubers.
Banana plant propagation can be done using
conventional techniques, namely using sucker shoots
and propagating bananas by seed by dividing the
tubers according to the buds. However, seed
propagation using conventional techniques cannot
meet the need for banana seeds on large-scale
plantations. This is due to the limited propagation
materials that can be used. One alternative to
overcome this obstacle is to use clonal propagation
techniques through tissue culture. Tissue culture
techniques can produce uniform and quality seeds in
large quantities quickly.

Banana seeds resulting from tissue culture that can
be planted in the field must have a minimum height of
30 cm. On average, reaching a height of 30 cm takes 3-
4 months after planting. Therefore, the addition of
nutrients is intended to stimulate seedling growth so
that the time needed to reach the required height is
shorter.

Nutrients can be added through fertilization to
increase the growth rate of plants during sowing.
Fertilizing plants is a maintenance activity that needs to
be carried out during the growth period of seeds in the
nursery so that the availability of nutrients needed by
the soil can be met and the seeds produced are of
good quality.

Otrganic fertilizer is fertilizer made from plant or
animal remains that contain organic material and have
undergone a decomposition process to become
additional nutrients for plants. Sufianto (2014) said
that adding organic material to the soil will affect the
physical, biological and chemical conditions of the soil.

2. Materials and Methods

The research was carried out in the nursery of the
Germplasm and Breeding Laboratory of the Tropical
Fruit Plant Research Institute, Solok, West Sumatra,
from September to December 2020, at an altitude of
340 meters above sea level. The materials and tools
used include banana seeds from tissue culture of the
Barangan Merah variety (1 month old after
acclimatization); polybag measuring 18 cm x25 cm;
planting medium consisting of soil, manure, and husk
charcoal (1:1:1); Tithonia diversifolia Extract; label;
stationery; ruler; and calipers.

This research used the CRD (Completely
Randomized Design) method with four treatments, six
replications and six samples. So, the number of plants
to be observed is 144 stems. The treatments given are:
K: Without Tithonia Extract; M: Giving 1 ml of
Tithonia extract; H: Giving Tithonia extract 2 ml; and
B: Giving 3 ml of Tithonia extract. If the results of the
F analysis are obtained, calculate the amount of
treatment from the F table of 5%, followed by
Duncan's New Multiple Range Test (DNMRT).

Organic fertilizer given in liquid form will be more
easily absorbed by plants.

The paitan plant (Tithonia diversifolia) can be used
to produce liquid organic fertilizer which is useful in
addition to being a plant nutrient. Paitan is an annual
weed that is suitable for use as a source of plant
nutrition (Opla et al. 2009; Crespo et al. 2011).
Purwani (2011) reported that paitan has a nutritional
content of 2.7-3.59% N; 0.14-0.47%P; 0.25-4.10% K.
Research by [5] also showed that paitan has a nutrient
content of 3.59% N, 0.34% P, and 2.29% K. The parts
of the paitan plant that can be used as green manure
are the stems and leaves. The use of paitan as a source
of nutrients can be in the form of fresh green manure,
liquid green manure, or compost [6,7,8,9].

Tithonia liquid extract is a form of organic paitan
fertilizer that is environmentally friendly and can be
used as an alternative to increase nutrient levels for
plants because the nutrients in the liquid extract have
been decomposed so plants can more easily absorb
them through the roots. The results of nutrient testing
in the Tropical Fruit Plant Research Institute
laboratory show that Tithonia liquid extract contains
0.65% C, 0.16% N, 0.085% P, and 0.62% K, so its use
is expected to stimulate the growth of banana seedlings
after plant. acclimatization phase. Several previous
studies have shown that liquid paitan fertilizer can
stimulate plant growth in seeds and land. The research
results of Pangestu and Tyasmoro, (2017) showed that
the application of Liquid Organic Fertilizer and Paitan
Compost had an effect on increasing the number of
tendrils, number of branches, number of leaves, leaf
area, wet weight and dry weight of mint plants.

The aim of this research is to look at the effect of
giving Paitan (Tithonia diversifolia) liquid extract on
the growth of Barangan banana seeds (Mwsa acuminata
L) from tissue culture results.

Tithonia liquid extract is made by cutting the tip of
Tithonia 40 cm -50 cm long. The chopped product is
put into a sack and then hung for £ 3 weeks until no
liquid extract drips out. This process aims to obtain
pure Tithonia liquid extract without a mixture of water
so that the shelf life is longer (+ 6 months) and does
not become moldy. Banana seeds are planted upright,
and each polybag is filled with one banana seed. In the
polybag, the seeds that have been planted are then
labeled according to their treatment.

Maintenance is carried out by watering every three
days if the planting medium is dry. Watering is done to
maintain the humidity of the media so as not to
interfere with the growth of banana seedlings.
Watering is done only to wet the media or not flood
the media because watering that is too wet will cause
the banana seedlings to die.

Treatment is carried out once a week, with a
predetermined dose, namely 1 ml of Tithonia extract
per plant, 2 ml of Tithonia extract per plant, and 3 ml
of Tithonia extract per plant. Treatment is carried out
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by pouring Tithonia liquid extract into each planting
medium according to the specified dose. So that it can
be completely absorbed by plants and makes
application easier, each Tithonia extract treatment is
dissolved first using water according to the watering

3. Results and Discussion
A. Plant height

The results of analysis of variance in plant height
increase in the 12th week with Tithonia liquid extract
treatment on Barangan variety banana seedlings

volume (+60 ml). The treatment was cartied out 12
times, starting a week after the seeds were planted.

The observation parameters carried out were plant
height (cm). Number of leaves (strands), leaf length
(cm), leaf width (cm), and stem diameter (cm).
showed results that were not significantly different.
The average results for increasing the height of banana
seedlings are presented in Table 1.Average Height
Increase of Barangan Banana Seedlings with Tithonia
Liquid Extract in the 12th Week.

Table 1.Average Height Increase of Barangan Banana Seedlings with Tithonia Liquid Extract in the 12th Week

Treatments Plant heigt (cm)
without ekstrak Tithonia 30.92

1 ml ekstrak Tithoni 34.05

2 ml ekstrak Tithonia 33.05

3 ml ekstrak Tithonia 32.37

KK =10.27

In Table 1, it can be seen that the treatment of
giving Tithonia liquid extract to the Barangan variety
banana seedlings did not significantly increase the
height of the banana plants. The average results at the
end of the observation (week 12) of Tithonia liquid
extract (dose 1 ml, 2 ml and 3 ml) showed better
results (34.05 cm, 33.05 cm and 32.37 cm). compared
to without Tithonia extract (30.92cm). The best results
were obtained when treating Tithonia liquid extract
with a dose of 1 ml (34.05 cm).

The height of banana seedlings is in line with the
increase in the number and length of leaves. Newly
grown leaves are larger in size. This will affect plant
height because observation of plant height is done by
measuring the root collar (base of the plant) which is
located on the surface of the planting medium to the
tip of the longest leaf.

The results of the observations showed that
administering Tithonia liquid extract, which is an
organic material, could increase the height of the
Barangan variety banana seedlings. However, it may
take longer in research to get maximum results.
According [11], organic fertilizer has bulky properties

and is needed in large quantities. The content of macro
and micro nutrients in organic fertilizer is also small so
it will take a long time to determine its effect.

The results of this study are different from those
obtained [12] research shows that giving fermented
Tithonia liquid extract can provide better plant height
growth compared to controls. What is different from
this research is the Tithonia extract used by [12] added
young coconut water and liquid organic plant
concoction to the fermentation. Similar results were
also obtained by [13] who found that Tithonia extract
could stimulate the growth of processed banana seeds
of the Big-Ebanga variety.

B. Leaf Width

Analysis of variance in leaf width at the 12th week
with Tithonia liquid extract treatment on Barangan
banana seedlings showed significantly different results.
However, at each treatment dose (1 ml, 2 ml, and 3
ml), there were no significant differences according to
statistical tests. The average results of observations of
increasing leaf width are presented in Table 2.

Table 2. Average Leaf Width of Banana Seedlings of Barangan Variety with Tithonia Liquid Extract 12th Week

Treatments Leaf Width (cm)
without ekstrak Tithonia 6.10a
1 ml ekstrak Tithoni 797 b
2 ml ekstrak Tithonia 7.60 b
3 ml ekstrak Tithonia 8.27b
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KK =15.28

Figures with the same lowercase letters in the same column are not significantly different according to DNMRT level of 5%

The final results of the observations showed that
administration of Tithonia liquid extract, either 1 ml, 2
ml or 3 ml, gave better results than treatment without
Tithonia liquid extract. Providing Tithonia liquid
extract is thought to ensure the availability of sufficient
nitrogen for plant growth compared to not providing
Tithonia liquid extract. Experiments by [14] showed
that giving Tithonia resulted in the widest leaf width in
Brassica napus plants compared to the control
treatment.

In general, the length and width of leaves also
influence the growth of leaf area, thus determining the
amount of photosynthesis produced by a plant.
Therefore, increasing leaf width will indirectly increase
plant growth and development. According to [15],
nutrients can influence the size of the leaf area. If the
nutrient content is sufficient, the leaves of a plant will
become wider because most of the assimilate is
allocated to leaf formation so that the leaf area
increases. [160] added that leaf area and a high amount
of chlorophyll will cause the photosynthesis process to
run well.

The nutrient content Nitrogen (N) in Tithonia
liquid extract is believed to be necessary for the
formation of vegetative parts of a plant (such as leaves,
roots and stems). This resulted in the growth of
banana seedlings given Tithonia liquid extract having a
better growth tendency than without Tithonia liquid
extract. [17] stated that Nitrogen plays an important
role in the formation of green leaves, helps the
photosynthesis process, forms proteins, fats and
various organic compounds, improves the quality of
leaf-producing plants, and increases reproduction.
microorganisms in the soil. [18] added that Nitrogen is
a primary macro nutrient which is the main
component in the plant body, where growing plants
must contain Nitrogen to form new cells.

C. Stem diameter

Analysis of variance in stem diameter at week 12
with Tithonia liquid extract treatment on Barangan
banana seedlings showed that the results were not
significantly ~ different. The average results of
observations of increases in stem diameter are
presented in Table 3.

Table 3. Average Stem Diameter of Barangan Banana Seedlings with Tithonia Liquid Extract 12th Week

Treatments Stem diameter (cm)
without ekstrak Tithonia 0.59

1 ml ekstrak Tithoni 0.65

2 ml ekstrak Tithonia 0.67

3 ml ekstrak Tithonia 0.74

KK =16.11

The best results were obtained in the treatment of
giving 3 ml Tithonia liquid extract per plant (0.74 cm),
followed by the treatment giving 2 ml Tithonia liquid
extract (0.67 cm) and the treatment giving 1 ml (0.67
cm). . Meanwhile, the lowest results were obtained in
the treatment without Tithonia liquid extract, namely
0.57 cm. This shows that the administration of
Tithonia liquid extract has an influence on the growth
of stem diameter of the Barangan banana variety.

In this study, it was seen that the administration of
Tithonia liquid extract showed better results on the
growth of Barangan wvariety banana seedlings
compared to treatment without Tithonia. This can be
seen in the parameter of increasing leaf width which
shows significantly different results when giving
Tithonia liquid extract compared to the treatment
without giving Tithonia liquid extract at the end of the
observation. Other observation parameters included
plant height, number of leaves, leaf length and stem
diameter, although statistically they were not

significantly different but had a tendency for better
results at the end of the observation.

Giving Tithonia liquid extract at a dose of 1 ml per
plant was the best dose in this study, because a dose of
1 ml gave better results in increasing leaf width
compared to without giving Tithonia liquid extract and
the increase in leaf width was the same as when given.
Tithonia liquid extract with higher dosage. Apart from
that, Tithonia liquid extract contains macro and micro
nutrients which can support the growth and
development of Barangan variety banana seedlings.

Several research results show that giving Tithonia
gives positive results on plant growth. The research
results of [19] show that giving Tithonia extract
supports better growth and yield in cowpea plants. The
application of Tithonia to other plants, namely
tomatoes [20], bananas [21], and beans [22] shows
positive results on the growth and yield of these plants
.. This cannot be separated from the function of the
Tithonia plant which is able to stimulate plant growth,
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provide macro and micro nutrients and increase soil
microbial biomass [23]. However, in this study not all
observation parameters showed significantly different

4. Conclusions

The Research shows that giving Tithonia liquid extract
has an effect on the growth of the Barangan variety
banana seedlings resulting from tissue culture, where
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