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Abstract 

Kale (Ipomoea reptans F.) is a cultivated plant that is easy to breed, has a low price, and has a has a delicious taste. 
However, currently, farmers and the public generally use chemical fertilizers to improve the growth and development 
of kale plants. This can certainly cause dependence on chemical fertilizers. So, the researchers conducted research on 
the effect of Trichoderma sp. The purpose is to determine the effect of Trichoderma sp. fungus on the growth and 
development of kale plants (Ipomoea reptans F). The method in this study is an experiment using Trichoderma sp. 
fungus mixed with compost with the composition of (P1) 45 gr Trichoderma sp. fungus, (P2) 50 gr Trichoderma sp. 
fungus, (P3) 55 gr Trichoderma sp. fungus, and (P0) without treatment as a control reference. The results showed that 
the P2 mixture of Trichoderma sp. fungus was the best composition. So, it can be concluded that the provision of 
Trichoderma sp. fungus affects the growth and development of kale plants (Ipomoea reptans F). 
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INTRODUCTION 

Kale (Ipomoea reptans) is one of the horticultural crops (cultivated plants) and is grouped into 
a type of vegetable that can be found almost anywhere because this plant can be cultivated 
easily, especially in watery (humid) areas. Kale is also one of the most popular leaf vegetables 
in Southeast Asia and is the most highly consumed vegetable in Indonesia. Apart from its low 
price and delicious taste, this vegetable also has a variety of benefits, including being a source 
of protein, vitamins, iron, and calcium (Mayani, Kurniawan, & Marlina, 2015; Seroja, A., 2019). 
 This vegetable plant is a plant that lives in the tropics and subtropics. Kale has a taproot 
that comes from a hollow and knobbly stem. The leaf shape is single with a pointed or blunt leaf 
tip, depending on the type of plant. The color of the leaves also varies; some are dark green or 
whitish green with purple in the middle of the leaves (Sofiari, 2009; Nugroho, F. P., Tippe, S., & 
Swaramarinda, D. R., 2020). 
 In general, kale plants have two types, namely land kale and water spinach. Both have 
differences when viewed from their physical form: land kale (Ipomoea reptans) has narrow 
leaves, grows in a humid soil environment, and can only be harvested once, while water spinach 
(Ipomoea aquatica) has wider leaves than land kale, adapts to a waterlogged environment, and 
can be harvested many times. 
 Kale adapts to a variety of soil conditions but requires relatively high soil moisture for 
maximum growth and development. Soils with high organic matter content are generally more 
optimal for cultivating kale plants. Kale can provide optimum results in tropical lowland 
conditions with high temperatures and relatively short irradiation. The ideal temperature 
usually ranges from 25 to 30 degrees Celsius, while below 10 degrees Celsius, the plants will be 
damaged (Fikri, Indradewa, & Putra, 2015; Rudi, D. A., Wijaya, T. S. I., & Murdani, T., 2021; 
Johan, D., 2024). 
 However, to increase the growth and development of kale plants, farmers and the 
community more often use chemical fertilizers, which aim to increase optimal kale yields, 
causing dependence on the use of fertilizers with inorganic chemicals. Excessive use of chemical 
fertilizers can harm plants because inorganic chemicals can reduce and even destroy soil 
fertility. This condition makes nutrient-forming organisms (soil fertilizers) reduce or even die. 
The use of chemical fertilizers that are not in accordance with the use of organic fertilizers can 
damage the balance of nutrients in the soil and can reduce soil pH (Rautaray, S., Ghosh, B., & 
Mittra, B., 2003; Zikrullah, M., 2023; Ibrahi, A., 2024). 
 If not controlled immediately and continuously using chemical fertilizers, we may 
become dependent on chemicals. This is, of course, dangerous and fatal. In general, plants 
cannot absorb 100% of chemical fertilizers, so the residue or residual use of chemical fertilizers 
left in the soil will become hard, dry, and sticky. One way to deal with this problem is to use 
biological fertilizer with a mixture of Trichoderma sp. fungus to increase optimal harvest and 
increase the growth and development of kale plants. Trichoderma sp. is a biological agent in the 
form of a good fungus that can be a biocontrol agent that is antagonistic to other fungi. The 
habitat of Trichoderma sp. is in the soil and belongs to the class of green-spored ascomycetes 
(Novianti, Propagation of Trichoderma sp. Fungi on several media, 2018; Fuazi, 2020). 
 Trichoderma sp. can be used as a biocontrol agent because it is antagonistic to other fungi. 
Besides being used as a biocontrol agent, Trichoderma sp. fungus can also be used as a biological 
fertilizer and biofungicide to increase the optimal amount of plant production with better 
growth and development rates. Trichoderma fungi grow rapidly in various places. In nature, 



Trichoderma fungi are found in fertile soil containing organic matter in a humid environment 
that is not exposed to direct sunlight. The use of Trichoderma biological agents as biological 
fertilizers and biofungicides is expected to release our dependence on the use of excessive 
chemical fertilizers. Based on the background description above, researchers will conduct 
research on “The effect of Trichoderma sp. fungus on the growth and development of kale plants 
(Ipomoea reptans F.)”. 
   
METHOD 
The method used in this research is experimental. Experimental research is research conducted 
by researchers to determine the effect or impact caused by a treatment given intentionally by 
the researcher. The research design used in this study is RAL (completely randomized design), 
which consists of 4 treatments, and each treatment is carried out 4 times. Experiments were 
conducted using Trichoderma sp. fungus mixed with compost and applied to kale. With 3 
compositions consisting of P1 (45 g), P2 (50 g), and P3 (55 g) as concentrations and P0 (no 
treatment) as control reference, the time for conducting this research is 2 weeks, starting from 
October 26, 2022, to November 18, 2022, and the place for conducting this research is at the 
researcher's house. 
 
The tools used in this research are: 
1. Shovel 
2. Polybag 500 gr 
3. Plant sprayer 
4. Scales 
5. Stationery 
6. Ruler  
Data collection tools based on the techniques used in this study are observation sheets and 
observation guides.  
 
The materials used in this study are: 
1. Kale sprouts 
The population in this study was 80 kale sprouts. And the sample in this study was 16 polybags, 
each planted with 5 kale sprouts. 
2. Compost fertilizer 
3. Trichoderma sp. 
 
Researchers used 3 different compositions, where the composition is as follows: 
1) Using 45 g Trichoderma sp. and 400 g compost fertilizer 
2) Using 50 g Trichoderma sp. and 500 g compost fertilizer 
3) Using 55 g Trichoderma sp. and 450 g compost fertilizer 
 
Data processing and analysis 
The data that has been obtained after conducting the research is collected and then analyzed in 
tabular form with qualitative methods. The use of qualitative methods aims to analyze the data 
to find the focus for answering research problems precisely and accurately. 
 
FINDING AND DISCUSSION 



 

 

Finding 
After conducting research and collecting data by observing the height of the stem and the 
number of leaf blades on kale plants, a table containing data on stem height and the number of 
leaf blades on kale plants has been presented. The research results can be seen in Table 4.1 below. 
 

Table 1. Stem Height 

Treatment 
                                                     Week 

Week 1(cm) Week 2 (cm) Week 3 (cm) Week 4 (cm) 

P0 4,85 4,45 6,50 7,85 

P1 5,35 4,20 5,45 6,60 
P2 6,40 5,20 6,83 8,20 
P3 5,73 5,43 6,15 7,63 

 
Based on table 4.1 above, it can be seen that, in the first week, the average stem height 

was P0 4.85 cm, P1 5.35 cm, P2 6.40 cm, and P3 5.73 cm; the average stem height in the second 
week was P0 4.45 cm, P1 4.20 cm, P2 5.20 cm, and P3 5.43 cm; and the average stem height in the 
third week was P0 6.50 cm P1 5.45 cm P2 6.83 cm P3 6.15 cm, the average stem height in the 
fourth week P0 7.85 cm P1 6.60 cm P2 8.20 cm P3 7.63 cm. 

So, it can be concluded that the highest average stem height is found in P2, with a stem 
height of 8.20 cm. In addition to observing stem height, researchers also made observations by 
observing the number of leaf blades on kale plants. 

 
Table 2. Number of leaflets 

Treatment 
                                                     Week 

Week 1 Week 2 Week 1 Week 4 

P0 6,50 8,00 9,25 15,25 
P1 5,75 10,50 11,50 17,25 
P2 6,25 10,00 13,75 22,25 
P3 6,00 9,25 10,25 21,00 

Based on table 4.2 above, it can be seen that, in the first week, the number of leaflets was 
P0 6.50 cm, P1 5.75 cm, P2 6.25 cm, and P3 6.00 cm. The average number of leaf blades in the 
second week of P0 8.00 cm, P1 10.50 cm, P2 10.00 cm, and P3 2 kale plants (Ipomoea reptans F.) 
was determined by observing stem growth and the number of leaf blades. Giving Trichoderma 
sp. fungus affects the growth and development of kale plants (Ipomoea reptans F). The results 
of this study are in line with the results of research conducted by Syamsul Rizal and Titik Desi 
Susanti with the title “The Role of Trichoderma sp. Fungi Given to the Growth of Soybean Plants 
(Glycine max L.),” which shows that the provision of Trichoderma sp. fungi affects the height 
of the stem in plants. 

Discussion 
This study was conducted to determine the effect of Trichoderma sp. fungus on the growth and 
development of kale plants (Ipomoea reptans F.). This research technique is a quantitative 
experiment using certain samples and considerations. The purpose of this study is related to the 



growth and development of kale plants grown with compost fertilizer and three different 
mushroom compositions. According to Hasan, Andriani, Dhahiyat, Sahidin, & Rubiansyah 
(2017) land kale (Ipomoea reptans) is one of the plants that can be an alternative biofilter because 
it can absorb nitrogen in the form of ammonium (NH4+) and nitrate (NO3-). Kale (Ipomoea 
reptans) is included in the kingdom Plantae, division Spermatophyte, class Dicotyledonae, and 
family Convolvulaceae. 

This is found in research conducted by Ware and McCollum (1980). Land kale (Ipomoea 
reptans) has the characteristics of greenish-white to purplish flowers and can only be harvested 
once (Narka, 2017). The classification of kale plants based on their taxonomy is as follows: 
(Widiyanto, 1991) Genus: Ipomoea; species: Ipomoea reptans Poir. 

According to Hartarti et al. (2021) Ipomoea reptans (land kale) is one of the horticultural 
plants that has economic value, so it is developed in almost all regions of the archipelago. Efforts 
to increase kale production still continue to rely on improving soil fertility and using effective 
planting media to increase kale growth. The absorption of nutrients in the soil affects plant 
growth. Good soil conditions will provide good kale plant yields. This is in line with research 
(Fayza, Azizah, Syahri, Fadlurrahman, & Arifin, 2022). 

The results showed that Trichoderma sp. fungus has an effect on increasing the growth 
and development of kale because Trichoderma fungi can reduce infections in plants and can 
increase plant production up to approximately 25%. The use of Trichoderma sp. can stimulate 
plant growth as a biological agent. Trichoderma sp. can also absorb and decompose nutrients in 
the soil, produce glycotoxin and viridian antibiotics to protect seedlings from disease attacks, 
and secrete glucanase and chitinase enzymes that can dissolve pathogen cell walls (Melysa, 
Fajrin, Suharjono, & Dwiastuti, 2013). It is explained that the definition of growth is a process of 
changing the size of plants due to the addition of cell size that reflects the growth process 
(Hartarti, Azmin, Andang, & Hidayatullah, 2019). 

The success of plant growth can be seen in several aspects, one of which is the growth of 
stem height. This is in line with research conducted by Rizal and Susanti (2018) on the role of 
the Trichoderma sp. fungus in the growth of soybean plants. The difference in plant stem height 
is due to differences in the concentration of Trichoderma sp. given. Trichoderma sp. has a very 
large role in maintaining soil fertility and has the potential as an 'active compost' that can be 
used to increase and stimulate the growth of plant roots, stems, and leaves. The application of 
Trichoderma sp. has a very significant effect on increasing plant growth. 

 
CONCLUSION 
From this study, it can be concluded that the application of the Trichoderma sp. fungus affects 
the growth and development of kale plants (Ipomoea reptans). Kale that is given fertilizer with 
a mixture of Trichoderma sp. fungus is proven to increase the growth of kale plants. The most 
effective dose to increase the optimal production of kale is P2, which is a mixture of 50 g 
Trichoderma sp. fungus and 500 g compost fertilizer. The introduction of Trichoderma sp. has 
a positive effect on the growth and development of kale plants. 
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