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Abstract: The existence of invasive alien species (IAS) in an 

ecosystem has become a global issue that continues to be 

discussed. Invasive plants led to the dominance of the crop in the 

fulfillment of competition for nutrients, water, light, and 

pollinated by pollinators. In Indonesia there are 27 IAS that is 

very dangerous and threatens the stability of the ecosystem. The 

introduction of IAS in Indonesia generally lowers production 

reached 20%, 1 individual IAS in the area of 0.1 m
2
 can reduce 

57% of agricultural production. This aims to determine the 

introduction of IAS and its impact on agricultural. The method 

used is the analysis of vegetation, a literature review of national 

and international journals and complemented by interviews was 

conducted in June-October 2018 in Pacitan, East Java. Based on 

the research known biodiversity in the study site was (2.99) and 

Evenness medium (e '= 0.41) with the third-highest family 

Compositae (IVIs = 53.1), Poaceae (IVIs = 41.16), and 

Amaranthaceae (IVIs = 23.97). Cyperaceae and Compositae is 

the most dominant and is found throughout the agricultural 

types in the sites. Compositae is dominating (IVIs = 53.1). 

Alternanthera sessilis (IVIs = 23.97), Cyanthillium cinereum  

(IVIs = 1.45), and Ecinochloa colona (IVIs = 12.33). Based on 

the concept of IAS disturbance caused interference in terms of 

the type, intensity, spatial reach, frequency, and other factors are 

interspecific. According to the concept of disturbance the 

solution is control the growth and spread of IAS to save the 

ecosystem and agriculture sustainability. 

 

Keywords: crop production; ecosystem; invasive alien species; 

organism interaction. 

I. INTRODUCTION 

Indonesia is known as a very fertile agricultural country 

with the support of potential bio-geographic conditions. This 

condition is a factor driving the majority of Indonesian 

people rely on agriculture [1]. The agricultural sector also 

contributes significantly to the economy of Indonesia with 

11.02% of GDP. During the period 2010-2014, the average 

contribution of the agricultural sector to GDP reached 

10.26% with a growth of about 3.90% [2]. As far as 

agriculture is still the sector is important and one of the 

foundations in realizing national economic development. 

This happens because agriculture has a strategic role in 

providing food, industrial raw materials, a contributor to 

GDP, foreign exchange earnings, the main employer, the 

main income source for rural households, providers of 
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animal feed, and bioenergy [3]. However, the sustainability 

of agriculture, especially food crops in Indonesia are in 

serious threat. 

The threat can be seen on the terms of the agricultural 

statistical data in 2016 that showed that the productivity of 

several agricultural commodities namely rice decreased 

-1.48%, -3.95% soybean, peanut -0.90%, -4.85% cassava, 

and sweet potatoes -8.92% [4]. The decline in agricultural 

production is due to the presence of invasive plants [5]. 

Invasive plants into the cultivation of plant pests and if not 

controlled will continue to threaten agricultural production. 

Invasive plants are fundamentally alien plant species are 

intentionally or accidentally enter and/or entered an area 

outside its natural habitat, which can be called by a new 

habitat. The new habitat is actually not a native habitat for 

invasive plants, but because of the excellent adaptability, the 

types of invasive can grow and develop optimally [6]. 

Moreover, invasive species capable of dominating a region 

and hinder the growth and development of other local species 

[7]. But not many people who understand comprehensively 

and holistically about the mechanism of the disruption 

caused by invasive plants. 

Invasive plants are one of the biotic factors inhibiting 

recovery of high yields in food crop cultivation system [8]. 

The existence of serious invasive plants and harmful impact 

on agricultural ecosystems due to dominating the ecosystems 

in which species grow. Dominance posed competition for 

resources such as nutrients, light, space, and water) [9, 10]. 

Because of these mechanisms, then invasive alien has 

physiological and ecological advantages. The advantages of 

invasive alien species encourage domination in all parts of 

the ecosystem outside their natural habitat, causing the 

original type of pressure and lead to death or even extinction 

[11]. 

Extinction of local species is also caused by the 

competition mechanism of insect pollination pollinator [12]. 

This is caused because of some invasive plant species have 

shapes and floral display more exotic and able to attract 

insect pollinators. This resulted in the frequency of 

attendance at local plant-insect pollinator decline and direct 

impact on the amount of the resulting production [13]. Also, 

invasive plants can cause structural changes in the soil, the 

decomposition process, and soil moisture [14]. Given the 

dominance of invasive plants result in crops can not grow 

and develop optimally [15]. The impact is very dangerous if 

left unchecked, therefore, it needs to be controlled so that its 

presence can be controlled and minimized its spread. Control 

of invasive plants needs to begin by researching to determine 

the most dominant invasive plants in agricultural ecosystems 

and analyze their interaction 

with the cultivated plants as 

the basis for the determination 
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of control measures to achieve sustainable agricultural 

production to create food security. 

Food security needs to ensure the quality of life and welfare 

of the community. However, it should be understood that 

food security includes three main aspects, namely adequacy, 

independence, and sovereignty [16]. Weeds become one of 

the factors affecting agricultural production in addition to 

soil fertility, crop rotation and agricultural patterns, 

treatments, quality of seeds, fertilizer, and land area [17, 18]. 

The difference is that weeds have a negative impact, while 

other factors have a positive impact on production. 

Agricultural production will be optimal if these factors can be 

managed properly. The management question is to optimize 

the positive factors and negative factors that suppress them. 

It needs to be optimized, for controlling pests, especially 

weeds produce emission of 4.4 kg CO2 eq/ha [19]. Therefore, 

Therefore, the existence of invasive plant species raises very 

complex problems for the ecosystem. 

II. METHOD 

This study uses a quantitative approach to combined 

methods (mixed method). Quantitative methods conducted 

through observations using plots measuring 1 x 1 meter 120 

plots spread Ngadirojo and District Sudimoro, Pacitan, East 

Java. Observations were made during eight months (July 

2018-March 2019) and represented the dry season and the 

rainy season. The mechanism was chosen to obtain 

comprehensive research data because it is a possible invasive 

plant community structure on the two different seasons. 

Therefore, observations in two different seasons will give you 

a complete picture of the condition of the ecosystem related to 

the presence of invasive plants. Then the qualitative method 

is done through a literature review of national and 

international journals, books, and institutional reports 

related fields. The whole literature studied by researchers 

combined to obtain comprehensive information. Reader 

studied by a special investigator to determine and identify 

climate patterns in the study site during the last 10 years 

(2008-2018). The results of the literature review analyzed 

using descriptive exploratory analysis and analysis of the 

concept of ecological theory sixth in the disturbance or 

interference. 

III. RESULT AND DISCUSSION 

A. Invasive Plant Diversity in Agriculture Agricultural 

Land 

Based on the observations found their 33 invasive plant 

species consisting of 15 families. If viewed in detail, then the 

family Poaceae has the highest number 7 Compositae species 

and 6 species. While the Compositae family has the largest 

INPj value ie 52.48%. Invasive plants in detail the data found 

in the study site shown in Table 1. 

Table 1. Importance value index 5 highest invasive plants  

No Family Species INPj H ' 

1 Amaranthaceae Alternanthera sessilis 

(L.) R.Br. Ex DC. 

23.97 0,293 

2 Compositae Emilia sonchifolia 

(L.) DC. ex DC. 

12.39 0.187 

3 Compositae Cyanthillium 13.45 0.196 

cinereum(L.) H.Rob  

4 Phyllanthaceae Phyllanthus niruri L.  18.3 0.205 

5 Poaceae Echinochloa colona 

(L.) Link  

12,33 0.168 

 

Based on Table 1. Important Value Index is known that 

invasive plant species as a whole amounted to 199.95 and a 

diversity index of 2.99, which means that the diversity of 

invasive plants in the region were appropriate criteria for the 

1-3. The high diversity of invasive plants in this region is 

strongly influenced by the opening of access. As the results of 

Hulme [20] which states that the current transport becomes a 

major factor that facilitates the spread of invasive plants. 

This is reinforced by the conditions at the site of research 

where the farmland in a valley surrounded by residential 

communities and roads located in the middle of farmland. 

Therefore, 

Plant diversity in the medium category and/or high in 

dryland farming shows that there are not ideal conditions for 

the cultivation of agricultural land should have low diversity. 

This happens because farmers only grow better crops and 

horticultural crops so that other plant's existence is not 

expected. Plants are not expected existence will continue to 

be controlled. This shows that when plants diversity on 

dryland agricultural ecosystems were, then the land is not in 

a good state. The condition is caused by plant pests which 

resulted in competition with different crops so that growth 

and development will be disrupted. This finding is consistent 

with the statement Mardiyanti et al. [21] which states that 

agricultural ecosystems tend to have a low diversity with a 

particular plant species. The condition is caused by the 

intervention of farmers as managers of agricultural land. 

Fundamentally only want crop farmers who live on farms, 

while another plant has no real benefit and interfere with 

land management. Therefore, its existence is trying to 

control. while other plants have no real benefit and interfere 

with land management. Therefore, its existence is trying to 

control. while other plants have no real benefit and interfere 

with land management. Therefore, its existence is trying to 

control. 

Based on the findings of research showing the location of 

its diversity being, it does not mean that the farmer does not 

seek to control it. However, due to natural factors beyond the 

ability of farmers to control the presence of plant pests, so 

that diversity is still being even 0:01 point of the high 

category though controlled. 

B. Dryland Agriculture Production 

Based on the results of the inventory of secondary data, it is 

known that the production of agricultural commodities 

fluctuated dry land. Below in Figure 1 is shown data on the 

average data 5 leading commodity agricultural production in 

the research area. 

Based on Figure 1 note that from 5 commodity dryland 

farming of cassava has the highest average production in 

2016 amounted to 19.43 tonnes/ha. Meanwhile, peanuts and 

soy is a commodity with the lowest production of 1.2 tons/ha 

and 1.25 t / ha. The phenomenon is quite interesting that the 

corn crop in 2015 and 2016 production is 0, meaning that the 

corn in this region is no longer 

grown by the community. 

When viewed in general 5 
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seed dryland agriculture commodities are entirely decreased. 

Dryland agriculture production decline caused by many 

things such as the presence of invasive plants or plant pests, 

soil fertility, crop rotation, cropping, maintenance, quality 

seeds, fertilizer, and land area [22-24].  

Based on the results of Fuel (2004) existence of invasive 

plants or invasive plants became one of the factors causing 

the decline in agricultural production. The study reinforced 

by research from Kilkoda et al. [25] that plant pests pose very 

serious competition in getting water, nutrients, sunlight, and 

a place to grow. Specifically, it is not known how much 

impact the presence of invasive plants to the decline in 

agricultural production in the research area, due to factors 

other than the presence of invasive plants is not controlled. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Average production 5 superior agricultural 

commodities dryland  

C. Interaction of invasive plants in agricultural 

ecosystems 

Environmental conditions become one of the important 

things in the process of growth and development of 

organisms. In particular, the environmental conditions were 

most responsible for the growth and development of 

organisms (plants) are nutrients. This is consistent with the 

concept presented by Zulharman [26] that the availability of 

enough nutrients around the plant cultivation influences the 

pattern of spread of invasive plants. Thus it can be said that 

fertile agricultural land has a greater potential for overgrown 

with invasive species. Therefore, Raghubanshi et al. [27] 

assert that invasive species can cause structural changes in 

the soil profile, decomposition, soil nutrient availability and 

soil moisture through the mechanism of growth and 

development. 

The existence of plants at the same time and place gives 

rise to competition factors supporting the fulfillment of life 

getting bigger so that all plants will be competing to meet the 

needs for nutrients, water, and light for photosynthesis. On 

the other hand by following the concept that the wider 

ecology of plant canopy cover will lower the local 

temperature and then directly proportional to the moisture. 

This is by following the basic concept that serves to block the 

plant canopy of sun exposure on the surface of the soil and 

the changing patterns of evapotranspiration due to the 

number of plants that more and more so that the temperature 

of the soil surface will tend to be stable or even decreased and 

the humidity will be proportional. Another impact that arises 

is the change of decomposition and soil structure. If reviewed 

in-depth ultimately invasive plants provide more 

decomposition stock at the time of her death. Thus the 

greater the input of carbon for biogeochemical cycles in 

ecosystems that are synthesized by the micro, meso and 

macrofauna soil of invasive plant litter decomposition 

process. Then in terms of soil structure will also change due 

basically holding capacity between soil particles is 

influenced by the type and abundance of invasive plant roots. 

Interaction of invasive plants with agricultural ecosystems 

show that each component of the ecosystem interacts 

negatively or positively. Therefore the existence of crops and 

plants around it is inseparable in the agricultural ecosystem. 

However, they still will interact with each other in life only in 

terms of the fulfillment of the factors supporting the growth 

but also the competition in terms of reproduction. According 

to Nel et al. [28] the presence of invasive plants become 

competitors of other plants that can reduce pollination by 

insects. The statement was supported by Gross et al. [29] 

which states that an estimated more than 85% of plants in the 

world take the role of insect pollinators. Pattison et al. [30] 

stated that the presence of invasive alien plants can affect 

vegetation dynamics. Broadly speaking invasive plant 

interactions with ecosystems tend to be negative. This is 

corroborated by the concepts put forward [31] that the impact 

caused by invasive species tend to be negative because it 

triggers the loss of biodiversity, loss of economic production, 

food security, water supply, regional stability, poverty, and 

migration. 

IV. CONCLUSION 

Invasive plant diversity in dry agricultural land classified 

as moderate by the value H '= 2.99 consisting of 33 species 

from 15 families. Found family Poaceae has the highest 

number 7 Compositae species and 6 species. While the 

highest importance value index family Compositae obtained 

by 52.48% andAlternanthera sessilis (L.) R.Br. Ex DC. is the 

type with the highest importance value index 23.97. At the 

study site, there are 5 types of dryland agriculture 

commodities featured the upland rice, soybeans, peanuts, 

corn, and cassava. In general, when compared to the years 

2013 and 2016 across the main commodity is experiencing a 

decline in production. The existence of invasive plants into 

one factor contributing to the decline in production, but not 

yet measured how much impact invasive plants to lower 

production. 
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