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Abstract 

Legumes are cultivated plants that are widely used by the community. In 

central Kalimantan, especially in Palangka Raya city, the legume is 

planted by the community as a garden plant which is consumed daily. The 

condition of acidic peatlands in Central Kalimantan is a limiting factor for 

plant growth. This study aims to determine the effect of peat water from the 

Sabangau River in Central Kalimantan on the germination of legume 

plants. The study used 4 (four) types of plants such as Vigna radiata L, 

Vigna unguiculata L, Phaseolus vulgaris L, and Glycine max L using a 

Completely Randomized Design (CRD). The plant seeds were first soaked 

in peat water for 3 (three) hours, then transferred to a medium covered 

with cotton and watered using the same water. Observations were made 

from the first day to the seventh day. Statistical tests used One Way ANOVA 

analysis to compare the significance between treatments. The results 

showed that 3 (three) types of plants, namely green beans, long beans, and 

chickpeas, were able to grow using peat water media, while soybeans 

could not germinate. Of the three types of plants, mung beans have a better 

growth rate than long beans and chickpeas. The highest average length of 

green sprouts is on the seventh day, above 4.14 cm, while in long beans it 

is 2.32 cm and peas are around 2.04 cm. Statistical analysis using the One 

Way ANOVA test showed there was no significant difference between the 

growth of the three types of plants where the significance value was 0.069 

(>0.05), but there was a significant difference between the three types of 

plants that grew when compared to soybeans that were unable to grow with 

a significance value of 0.01. 
 

Copyright © 2023. The authors (CC BY-SA 4.0) 

Introduction 
Taxonomically, legumes belong to the Leguminosae tribe. The Leguminosae tribe generally 

has fruit called pods. The pods come from a pseudo septum leaf, in the abdominal cavity containing 

the seeds. This kind of nut contains high protein depending on the type of bean and its variety 

(Pratiwi et al, 2018). The high protein content makes legumes a potential alternative food for the 

community (Jacob, 2016). In addition, legumes, especially Vigna radiata L, contain nutrients in 

the form of vitamin C, phytosterols, flavonoids, phenols, selenium, manganese, copper, zinc, and 

iron and fiber (Lestari et al, 2019). 

Germination is the initial stage of the development of a plant, especially legumes. At this 

stage, the embryo inside the seed which was originally in a dormant condition undergoes several 

physiological changes so that it develops into a young plant called a sprout. Germinated seeds are 
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characterized by the appearance of the radicle and plumule. Germination is the process of 

developing embryos and seed components that can grow normally into new plants. Seed 

germination is an indicator of seed quality. Seed germination, which is a measure of seed viability, 

is highly dependent on environmental conditions. The viability of these seeds can be grouped based 

on their environmental suitability, namely seed viability in favorable environments and seed 

viability in unfavorable environments. One of the external environmental factors that greatly 

determine germination as an indicator of seed viability is the test substrate (Nurhafidah et al., 202; 

Felania, 2017). 

The germination process is strongly influenced by the growth medium (Adesoye et al., 2010). 

The main thing is the availability of water in the growth medium to stimulate the activity of 

enzymes needed in the metabolism of germination in the tissues in the seed. The germination phase 

begins with imbibition which makes the seed coat soft and increases enzymatic activity. During 

germination, water imbibition stimulates gibberellin activity which is required to activate the 

αamylase enzyme. This enzyme then enters the food reserves and catalyzes the process of changing 

food reserves, starch into sugar which is then used as an energy source for cell division and growth 

(Junaidi, 2021). Germinated seeds cannot yet synthesize their food reserves. The need for 

carbohydrates is obtained from food reserves (endosperm). Generally, food reserves in seeds are in 

the form of starch (starch). Starch cannot be transported to other cells, therefore it must first be 

converted into a form of water-soluble sugar (Dwidjosoeputro, 1978; Fatiqin et al. 2019). 

Based on research conducted by Rajab (2016), it is known that different types of water affect 

the process of growth and development of green bean plants. The response of plant growth varies 

depending on the type of water used. One type of water suitable for watering mung bean plants is 

rainwater. In line with this, the results of research by Nasrul (2014) that differences in water 

temperature have a significant effect on maximum growth potential, germination, and growth 

simultaneity but have no significant effect on growth speed and vigor index. 

The Central Kalimantan region is dominated by peat areas covering an area of 2,162,000 

hectares or around 11.7% of Indonesia's total peatlands. Peatlands contain 15.99% Aluminum and 

3.7% iron (Ramdhani et al, 2009). Peat water is surface water found in peatland areas. Peat water 

is a type of water that has a very high organic content (Frank, 2013). This causes the red-black 

water content. Peat water has a low pH level of around 3-4 with high levels of iron and manganese 

(Sutapa, 2014). 

Water is one of the factors that influence the success of germination (Nugraheni et al, 2018). 

In the process of growth, aquatic plants play an active role (Trimayora et al, 2021). Lack of water 

will cause physiological stress on plants (Ntombela, 2012). Peat water with low pH levels is one 

of the limiting factors for plant germination. This is related to the role of enzymes in the 

germination process. Low acidity levels can inhibit the performance of enzymes. Therefore it is 

necessary to research the effect of water on plant germination rates. The purpose of this study was 

to find out how the germination rate of legume plants was related to the application of peat water 

in the planting medium. 

 

Materials and Methods 

This research was conducted on November 15-30 2022. At the Biology Laboratory, Faculty 

of Mathematics and Natural Sciences. Palangka Raya University, Central Kalimantan. The tools 

used in this study included: 20 plastic glass cups, cotton wool, label paper, tweezers, a ruler, an 

observation sheet, and stationery. Meanwhile, the materials used were: Vigna unguiculata L, Vigna 

radiata L, Glycine max L, and Phaseolus vulgaris L seeds each of 5 (five) grains, and the peat 

water used came from the Sabangau river which is located in Kereng Bangkirai, Palangka Raya 

City. 

The parameters observed in this study were: 1. The number of germinated seeds, counted the 

number of seeds that had started to germinate. 2. Sprout Length (cm), measured from the base to 

the growing point of the plant. 3. Number of leaves (strands), counting the number of leaves that 

are perfectly formed. This research was carried out using a Completely Randomized Design (CRD) 
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Factorial with 4 treatments and 5 replications. The data obtained were analyzed using the One Way 

ANOVA statistical test to compare the significance between treatments. 

 

Results and Discussion 

Germination 

In the process of germination, water plays an important role in supporting and activating 

embryonic cells in the seed, softening the seed coat and causing the embryo and endosperm to 

expand, facilitating the entry of oxygen into the seed, diluting protoplasm and transporting food 

from endosperm or cotyledons to the growing points (Song ai et al, 2010). Water is indispensable 

for plants. If plants lack water, growth cannot take place properly (Trimayora et al, 2021). 

According to Karuwal et al. (2017), peat water is quite influential on legume germination. The 

physiological responses of plants to environmental stress are specific to each type of plant 

(Raharjeng et al. 2018). 

From the results of the research conducted, it was found that all types of plants were able to 

germinate using peat water except soybeans (Figure 1). Germination rates varied. The highest 

percentage of germination was the type of Vigna radiata L, namely all seeds in germination 

successfully germinated (100%), while Vigna unguiculata L and Phaseolus vulgaris L had the 

same germination percentage of 80%. In the type of Vigna radiata L, the seeds began to germinate 

on the second day, while Vigna unguiculata L and Phaseolus vulgaris L began to germinate on the 

third day. 

 
 

Figure 1. Germination percentage during 7 (seven) days of data collection 

 

In line with the research conducted, according to Simanjuntak (2012), green plants generally 

begin to germinate on the second day, while beans and long beans begin to germinate on the third 

day. Soybeans generally start to germinate on the sixth or seventh day. 

Not being able to grow Glycine max L on media filled with peat water may indicate that 

Glycine max L growth is stunted. However, further research is needed considering that germination 

is not only influenced by external factors, in this case, water, but also internal factors, one of which 

is seed quality. The results of research conducted by Ernawati (2012). Shows that seed storage time 

affects the germination rate of Glycine max L. Storage will affect the quality and physiological 

conditions of Glycine max L seeds (Rahmi, 2016). Seed is an important plant production facility in 

the plant production process and the quality of the seed used in a crop production business will 

determine the productivity and quality of crop yields. In line with this, the process of seed 

production and handling needs to be taken seriously to obtain seeds that meet predetermined quality 

criteria (Dinarto, 2010). 

 

Sprout Length 
Sprout length is an indicator used to measure plant growth (Mfeka et al, 2019). Based on the 

average length of sprouts, it was found that the growth of mung bean sprouts was better than other 
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types. The highest average length of green sprouts was on the seventh day, which was above 4.14 

cm, while for long beans it was 2.32 cm, and, around 2.04 cm for peas (Figure 2). 
 

 
 

Figure 2. Sigmoid Curve of Sprout Growth for 7 (seven) days of data collection 

 

Growth is a quantitative factor that is quite easy to observe, namely changes in number and 

size. One way to measure growth in legumes is to measure plant length (Ayudewi et al, 2020). 

Plant height is an easy-to-measure vegetative growth (Hastuti et al, 2018). Sprouts can grow well 

if growth factors, such as light, temperature, water, nutrients, and hormones are available optimally 

(Sudjadi 2006). In addition, growth is also influenced by genetic factors (Nur et al, 2018). 

The results of the statistical analysis using the One Way ANOVA test showed that there was 

no significant difference between the growth of the three types of plants where the significance 

value was 0.069 (> 0.05), but there were significant differences between the three types of plants 

that grew when compared to soybeans that were not able to grow with a significance value of 0.01. 

 

The number of Leaves Formed 

The number of leaves is an indicator of growth (Ayalew et al, 2022). Based on the number 

of perfectly formed leaves, the number of leaves in Vigna radiata L and Vigna unguiculata L leaves 

were completely formed on the fourth day, while in Phaseolus vulgaris L it began to form from the 

fifth day (Figure 3). The number of leaves formed at the end of the study for green beans was 6 

(six) leaves while for long beans there were 4 (four) leaves and for beans the number of leaves 

formed until the seventh day was 2 (two) leaves. 

 

 
 

Figure 3. Number of leaves formed during 7 (seven) days of data collection 

 

Plant growth is used as an indicator to determine plant characteristics and their relationship 

with environmental factors. The results showed that the environmental conditions in the form of 
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the concentration of flooding significantly affected the growth parameters, including leaves and 

roots. Plants can experience stress and stunted growth. Leaf area, fresh weight, dry weight, and 

root length decreased significantly with increasing stress levels. The most significant decrease 

occurred in the inundation stress treatment with an inundation concentration of 200% (Rohmah et 

al, 2016). 

 Water is a crucial factor for plant growth (Sousa et al, 2022). Absorption of water is the 

initial stage of the germination of seed. Water plays an important role in activating embryonic cells 

in seeds (Song Ai, 2010). Based on research by Hartiwi et al (2017), water has a significant effect 

on the growth of legumes, especially greens. Water is a factor that affects the productivity and 

quality of green beans. Mung bean plants have a critical period, namely at the time of germination. 

According to Haryati (2008), a lack of water can affect the vegetative growth of plants so these 

plants experience continuous water deficiency until they die. The response of plants experiencing 

drought stress affects their metabolic activity, cell volume becomes smaller, decreases leaf area, 

decreases the photosynthetic rate, and changes in carbon and nitrogen metabolism (Sinaga, 2008). 

Water is one of the most important physical components and is required in large quantities for plant 

growth and development. Approximately 85-90% of the fresh weight of cells and tissues of higher 

plants is. Water functions as a nutrient solvent, a constituent of protoplasm, a raw material for 

photosynthesis, and so on. Lack of water in plant tissues can reduce cell turgor, increase the 

concentration of macromolecules and affect cell membranes and the potential for the chemical 

activity of water in plants (Mubiyanto, 1997). Given the importance of the role of water, for plants 

that experience water shortages, it can result in the disruption of plant metabolic processes which 

ultimately affects the rate of plant growth and development (Anggrahini, 2007). 

Based on the research results, it was found that peat water with an acidic pH did not 

significantly affect the performance of amylase in legumes except for soybeans. The types of 

legumes used such as Vigna radiata L, Vigna unguiculata L, and Phaseolus vulgaris L, can use 

peat water as a growth medium. Besides having an acidic pH, peat water has a high organic content. 

Peat water is surface water that is often found in peatland areas or lowlands, especially on the 

islands of Kalimantan and Sumatra. Peat water is dark brown to black in color, has a high organic 

content (138 - 1560 mg/lt), and is acidic (pH 3.7 - 5.3). The brownish-red color in peat water is the 

result of the high content of dissolved organic matter (humus material), especially in the form of 

humus acid and its derivatives. The characteristics of peat water besides having a low pH also has 

high levels of iron and manganese, and low hardness (Herlambang and Said, 2005: Wibowo and 

Suyatno 1998). According to Setiadi (2012) soil pH < 4 is a problem soil because there is an 

increase in Al and Fe elements, as well as a decrease in P elements. This condition causes the 

solubility of Al, Fe, and Mn elements to reach toxic limits in plants. 

 

Conclusions 

 From the results of the study, it was found that 3 (three) types of Leguminous plants, namely 

green beans, long beans, and chickpeas were able to grow using peat water media, while soybeans 

could not germinate. Of the three types of plants, mung beans have a better growth rate than long 

beans and chickpeas. The highest average length of green sprouts is on the seventh day, above 4.14 

cm, while in long beans it is 2.32 cm and peas are around 2.04 cm. Statistical analysis using the 

One Way ANOVA test showed there was no significant difference between the growth of the three 

types of plants where the significance value was 0.069 (>0.05), but there was a significant 

difference between the three types of plants that grew when compared to soybeans that were unable 

to grow with a significance value of 0.01. 
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