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Abstract. This study aims to analyze the intraspecific competition between peanuts (Arachis hypogaea) and
corn (Zea mays) in a controlled environment in the Green House IPB University, Bogor, West Java. Intraspecific
competition occurs when individuals of the same species compete with each other for limited resources, such
as light, water, and soil nutrients. This study was conducted using a factorial experimental design, involving
various levels of planting density in each species. The observed parameters include plant growth, biomass,
competition index, and crop yield. The results showed that the interaction between peanuts and corn under
intraspecific conditions affected the efficiency of resource use as well as the yield of each plant. These findings
provide important insights for the management of mixed cropping patterns, especially in sustainable
agricultural systems that prioritize land and resource use efficiency.
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INTRODUCTION

Plants live in an ecosystem where in their habitat there is species interaction in the form of
mutually beneficial positive interactions and negative interactions in the form of competition, this
interaction is always related to the influence of environmental factors and the availability of
resources that can determine the survival of species in their habitat (Stephan et al., 2021; N. Zhang
et al., 2021). Competition is an interaction between individuals due to the same need for limited
resources in a place and at the same time negatively affecting growth, both between individuals of
the same type and between different individuals in a habitat such as: water, nutrients, light, CO2,
and growing space (Nguyen et al., 2021; Postma et al., 2021; Lind et al., 2022).

Interactions between plants can be positive-positive, positive-neutral, positive-negative,
neutral-neutral, and negative-negative. Meanwhile, competition is an interaction between two or
many individuals that occurs because the source of the needs of the substances needed by the plant
is limited and the quality of the source available in a habitat is not in accordance with the source of
the needs needed by the plant (Collinge et al., 2022; Gavrilescu, 2021).

Competition is shown in the interaction between two organisms that compete for something
in common. This competition can occur between individuals of the same sex or between individuals
of different types (Begon & Townsend, 2021). Competition that occurs between individuals of the
same type is called intraspecific competition while competition that occurs between individuals of
different types is referred to as interspecific competition (Mallard et al., 2020; Ode et al., 2022;
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Uchmanski et al., 2023). The amount of competition power of competitor plants depends on several
factors, including the number of individuals and the weight of competitor plants, the life cycle of
competitor plants, the plant period, and the type of plant (van Kleunen et al., 2020; Levine et al.,
2022).

Competition between these plants occurs due to limited growth factors. The factors that are
competing include nutrients, light, CO2, light and growing space. In this reseach research, we will
find out the determinants of different types of plants and their placement in different habitats,
namely habitats exposed to full light, transitional habitats and shaded habitats to the high growth
rate and the number of plant leaves in dead corn and mung bean plants and the interactions that
occur between the two. The plant response in this research can be in the form of an interplant
competition which is a competition between vegetative organs or generative organs in the body of
a plant, as a result of which is a difference in stem height, a difference in the number of leaves.
Through the above presentation, it is very necessary to compile a research with a report to be able
to report the results of this research so that it can be a reference in determining the level of
competition between the same and different species in habitats treated with exposure to light,
transitional habitats and shaded habitats against high competition for plants and an increase in the
number of plant leaves.

The purpose of this research research is to determine the influence of plant height and
growth, as well as the increase in the number of leaves in the competition of corn, beans and mixed
crops. The treatment is only by placing the research object in a habitat exposed to light, switched,
and shaded.

RESEARCH METHOD

Time and Place

This research was carried out on Thursday, April 2017 at the Bio-2 Laboratory of the
Department of Biology and Greenhouse, Faculty of Mathematics and Natural Sciences, Bogor
Agricultural University, Dramaga, Bogor Regency, West Java Province, Indonesia.

Tools and Materials
The tools used in this research are polybags, buckets, rulers, and stationery. The ingredients
used are good quality corn kernels and beans, soil, and water.

Working Procedure
Intraspecific Competition Test

The test began with the process of selecting long bean seeds using the soaking method,
where floating seeds were excluded from planting. The selected seeds were then planted in polybags
filled with soil under different habitat conditions. For the long beans, Polybag 1 contained 4 seeds
placed in a habitat exposed to light, Polybag 2 contained 4 seeds in a transitional habitat, and
Polybag 3 contained 4 seeds in a shaded habitat. Similarly, for the corn kernels, Polybag 1 contained
4 kernels in a habitat exposed to light, Polybag 2 contained 4 kernels in a transitional habitat, and
Polybag 3 contained 4 kernels in a shaded habitat.

Interspecific Competition Test

The test began with the process of selecting long beans and corn seeds which was carried out
by the soaking method. Floating seeds are not used in planting. The selected seeds are then planted
in polybags that have been filled with soil with the condition

65 https://ejournal.tajuk.or.id/index.php/ejes/index



Arianto et al., Intraspecific Competition For Beans And Corn In The Green House Of IPB University...

1. Polybag 1 filled with 2 long beans and 2 corn seeds in a habitat exposed to light

2. Polybag 2 filled with 2 long beans and 2 corn seeds in a transitional habitat

3. Polybag 3 is filled with 2 long beans and 2 corn seeds in a shaded habitat

Each polybag is made in three replicates and placed in a light-exposed, transitional and shaded
habitat. After thinning, watering is carried out daily and height measurements are carried out every
week for 4 measurements for 4 weeks of observation. This measurement was carried out to see the
height, riap and leaf increase of the plant competition research objects, namely corn, beans and
mixtures without fertilization, besides that also looked at the number of leaf increases from each
observation object to be carried out statistical analysis tests.

RESULTS AND DISCUSSION

Competition is an interaction between individuals that arises due to the same need for limited
resources, thus affecting the survival ability, growth and reproduction of individuals (G&rdmark &
Huss, 2020), while Mollen (2002) defines competition as an interaction between individuals that
results in a reduction in life ability. Competition can occur between different individuals
(intraspecific) and between individuals of the same species (interspecific) (Mallard et al., 2020; Prati
et al., 2021). Theoretically, if in a population consisting of two species, there will be an interaction
between the two. The form of interaction can vary, one of which is competition between similar
plants that can affect growth and development because it is generally detrimental. Competition in
a broad sense is aimed at the interaction between two organisms fighting for something in common.
Interspecies competition is an interaction between two or more populations of species that adversely
affects their growth and life. The forms of competition can be varied and the tendency in competition
causes ecological separation. In adjacent or similar species and this is known as competitive
exclusion principles.

Plant population regulation is essentially a planting distance regulation which will later affect
competition in the absorption of nutrients, water, and sunlight (Huber et al., 2021; Pierik & Ballaré,
2021). If this is not regulated properly, crop yields will also be affected. Close planting spacing will
result in an interspecies and intraspecies competition. Environmental factors that are contested by
plants in competition or competition include light, water, soil, nutrients, and carbon dioxide (Badiani
et al., 2023). In addition to the contested factors, there are also external factors that affect the
survival of the plant, including the presence of pollinators, seed dispersal agents, soil conditions,
soil moisture, air and wind. The disturbance of certain species in a habitat also affects the survival
of plants.

Intraspecies Competition

The results of observation of intraspecies and interspecies competition plant growth in corn,
beans and corn and peanut mixtures with treatment in light-exposed, transitional and shaded
habitats showed that there was a level of competition in the observation of plant height increase
and leaf number increase during the observation time period.

Table 1. The height and ripple of corn at various levels of same-sex competition.

Average increase in height (T) and riap (R) of corn (cm)

No. Competition Week 1 Week 2 Week 3 Week 4

T1 R1 T2 R2 T3 R3 T4 R4

1 Light Corn 9 9 30 21 50 20 70 20

2 Corn Transition 16 16 34 18 49 15 67 18
3 Shaded Corn 13 13 12 -1 12 0 14 2
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The increase in plant height at each observation has an effect on plant yield, but the calculation
of crop yield uses the average value of the crop because there are repeats of corn, beans and mixed
crops (corn-beans) (Table 1). From the results of observation of corn height in different habitats,
it was found that there was the highest and second growth of corn height in the transitional habitat,
but in the shaded habitat the plant yield value became minus because in the 2nd replicate there
was dead corn so that the average became minus in the second week (Figure 1).
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Figure 1. The growth of corn in habitat treatment is different.

Based on the data in the graph, there is an acceleration of growth in transitional corn because
all corn seeds grow, while in corn exposed to light in the first week there are corn seeds that have
not yet grown so that the average height of corn in the first week is relatively low when compared
to the height of corn in transitional and shaded habitats. In corn, the shaded habitat decreased in
the 3rd and 4th weeks due to the presence of corn that died, so that the average of the height
increase decreased and the graph gradient decreased. In the results of the observation of peanuts
for 4 observations (Table 2).

Table 2. Bean height and riap at various levels of same-sex competition.

Average increase in height (T) and riap (R) beans (cm)

No Competition Week 1 Week 2 Week 3 Week 4
T1 R1 T2 R2 T3 R3 T4 R4
1 Light Beans 17 17 33 15 40 7 44 4
2 Transition Beans 20 20 33 13 39 6 42 3
3 Shade Beans 19 19 26 7 30 4 34 4

For more details, the gradient of elevation and bean riaps in 3 (three) habitats can be seen in
Graph 2. In this research, beans are used to determine the effect of light intensity on bean growth.
In the growth of bean plants after germination, the conditions that allow normal growth are in plants
that are treated without shade or full lighting. The high level of competition between habitats
differed in these three treatments because all seeds in all replicates grew (Pik et al., 2020; Rehling
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et al., 2021; Vukeya et al., 2021). Beans are comparatively easier to grow than fast-growing corn.
In general, peanut plants placed in a bright place grow shorter because light can decompose auxins
(growth hormone) (Huong et al., 2022; Mascarenhas et al., 2023). This event occurs due to the
influence of phytohormones, especially the hormone auxin (Mazzoni-Putman et al., 2021; Zhao et
al., 2021). This auxin hormone will decompose and be damaged so that the rate of increase in plant
height is not too fast (Leopold, 2022; Sheldrake, 2021). Plants placed in a bright place grow in the
direction of the sun (perpendicular) while plants placed in a dark place have their stems bent
because they are towards the sun (Li et al., 2020).
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Figure 2. The growth of beans in habitat treatment is different.

In a bright place, the beans get more intense light, as a result of which the growth of the
beans will be slow, because most of the auxin hormone is broken down by sunlight (Mackenzie et
al., 2024). As a result, the growth of beans in dark places tends to be bent, the stems of the plant
will be shorter, but with the physical condition of the plant is healthy, fertile, the stems look fat and
strong, the leaves look fresh and green because they get enough light for photosynthesis and have
enough chlorophyll (Chamovitz, 2020). In a half-lit place, the growth of beans looks optimal,
because beans placed in a dark place will grow longer or taller than bean plants placed in a bright
place, but plant conditions will appear healthy on plants that get full sunlight or with half shade or
no shade.

In dark places, peanuts do not get enough sunlight which causes the auxin hormone contained
in peanut seeds to become very active and work optimally. This causes the growth of beans to be
very fast but uneven. So that the stem is weak and the color is yellowish (Vidak et al., 2022;
Yulianah et al., 2020). As a result, the stem of the plant will be longer if it is planted in a dark place,
but with the physical condition of the plant is not healthy, the roots are many and dense, the stem
looks thin and unhealthy (weak), the color of the stem and leaves is pale and there is a lack of
chlorophyll so that the leaves are yellowish called etiolasis.

Interspecies Competition
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In the corn and soybean competition is called an interspecific competition with a composition
of 2 corn and 2 beans in each polybag with 3 repetitions in each habitat exposed to light, the habitat
of the corn and the shaded habitat can be seen in Figure 3 and Figure 4.
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Figure 3. Height Increase in Mixed Corn in mixed habitats
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Figure 4. Height Increase in Mixed Beans in mixed habitats

Based on the results of the observation of the weekly calculation of this interspecies
competition, it can be seen that in corn the habitat exposed to light is lower than in the transitional
habitat because the number of corn seeds growing in polybags is only found in the 1st replicate,

69

https://ejournal.tajuk.or.id/index.php/ejes/index



Arianto et al., Intraspecific Competition For Beans And Corn In The Green House Of IPB University...

while the 2nd and 3rd replicates do not grow so that the average high growth is relatively lower. In
the seeds, bean plants have a relatively fast growth ability in light-exposed and transitional habitats
compared to the habitat of the treatment habitat (Janeeshma et al., 2022; Asaeda et al., 2023).
Based on the observation results, beans have a larger average growth height. Meanwhile, in corn
plants, the average growth height is smaller. According to Setiadi (1989) reported that the growth
of plants planted in homospecies is slower than the growth of plants planted in heterospecies. This
is because the competition to obtain nutrients and other substances needed is stronger.

Corn plants are plants that actively take nitrogen in the soil. In addition, corn plants are also
plants that are greedy for nutrients. Usually in agriculture, to cultivate corn plants fertilely, palawija
is planted which can produce more nitrogen, so that it can supply for corn growth. The growth of
peanuts that are superimposed with corn plants will indeed decrease drastically, due to the shade
of corn plants so that (Zhang et al., 2020; Bi & Zhou, 2021). But in this research, observation was
only carried out for 4 weeks so that the growth and development of the beans were not disturbed.
Competition for COz in this interspecies competition between corn and beans can occur although in
general in nature this competition is rare. CO: fixation in C3 plants will quickly become saturated at
a relatively lower light intensity compared to the C4 type. C4 plants will use water more efficiently
than C3 plants and this makes them more competitive than C3 plants (Kukal & Irmak, 2020; Sibret
et al., 2021).

Corn Leaf Increase

The increase in corn leaves in different habitats was found to have additional leaves in habitats
exposed to light and peraparia every week with an average increase of 1-2 leaves (Figure 5 and
Figure 6), while in corn in shaded habitats there was a decrease in the number of leaves because
there were corn leaves that were eaten by grasshopper pests, besides that there were also leaves
that shrunk, withered and blackened followed by stems that slowly blackened and died so that the
leaf gradient in the shaded habitat decreased.
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Figure 5. The number of corn leaf additions
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Leaf growth in beans is greatly influenced by light factors as seen in the graph that leaf growth
in the treatment of habitats exposed to the highest light when compared to leaf growth in
transitional habitats and shaded habitats is thought to be related to the ability to maximize
metabolism in light-exposed habitats that utilize sunlight in the process of photosynthesis
(Janeeshma et al., 2022; Viji, 2020).
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Figure 6. The number of peanut leaf additions

Statistical Analysis
Data analysis of various fingerprint results of the influence of plant composition in polybags
and light in the face of plant growth.
Tests of Between-Subjects Effects
Dependent Variable: Growth Power

Source Type III Sum Df Mean F Sig.
of Squares Square

Corrected Model 1135.000A 13 87.308 3.604 0.004
2150.074 1 2150.074 88.76 0.000

Intercept 5

Plant Composition 297.736 3 99.245 4.097 0.019

Light Factor 409.843 2 204.921 8.460 0.002

Plant Composition*Light Factor 391.967 6 65.328 2.697 0.041

Deuteronomy 35.453 2 17.727 0.732 0.492

Error 532.884 22 24.222

Total 3817.958 36

Corrected Total 1667.884 35

The results of the ANOVA test on the growth data of peanut and corn plants at various levels
of competition showed that the influence of light on the growth of each plant was affected by the
cahay in all treatments, namely in the location exposed to light, switching and in the shade, this
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can also be seen from the height growth of plants every week. Meanwhile, in the increase in plant
leaves in different habitats, the treatment of exposure to light, switching and shade did not have a
significant effect.

Plant Composition Against Dayat Grow

Duncana,b
Plant Composition| N Subset
1 2
KC 9 5.268
JC 9 6.037
KG 9 7.014
JA 9 12.592
Sig. 0.485 1.000
Light factor on growth power
Duncana,b
Plant Composition N Subset
1 2
KC 9 5.268
]C 9 6.037
KG 9 7.014
JA 9 12.592
Sig. 0.485 1.000
CONCLUSION

Plants respond differently at different levels of competition. Descriptively, the response given
by corn plants to competition is relatively faster compared to peanut plants. The higher the level of
competition for corn plants, the lower the growth rate. The closer the planting distance, the faster
the growth will be because the competition will be greater and the lower part is shaded by the upper
leaves, causing the plant to have to look for more light sources in the upper way. Meanwhile, based
on the results of statistical tests, there is a real influence on the difference in habitat exposure to
light, switching and shade on the increase in plant yield in all treatments, so it can be concluded
that intraspecies and interspecies corn and beans are very determined by sunlight because it is an
essential factor in the photosynthesis process to produce energy.
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