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Abstract: Research has been carried out on the effect of air pollution due to household sewage on the growth of 

cayenne pepper (Capsicum frustescens L.). A total of 12 samples were divided into 4 groups: 3 samples in the 

group placing planting locations near the sewers, 3 samples in the group placing planting locations near the 

sewers and giving liquid NPK fertilizer once a day, 3 samples in the group placing planting locations in places 

with high-quality clean air, and 3 samples in the planting location group in places with clean air quality and 

application of liquid NPK fertilizer once a day. The sample growth was observed for 90 days to see the 

difference in growth in each sample group. It was found that the samples in the group placing the planting 

location near the sewer, both those who were given and those who were not given liquid NPK fertilizer once a 

day, showed severe shrinkage symptoms in 13-14 days after planting. The samples placed in a place with clean 

air quality without liquid NPK fertilizer showed growth disorders in the 60 days after planting. Meanwhile, 

samples placed in a place with clean air quality and given liquid NPK fertilizer once a day showed fertile 

growth. 

 

Keywords: Air Quality, Sewer Waste, Plant Growth 

 

INTRODUCTION 

 Agriculture is the activity of managing 

living natural resources with the help of 

technology, capital, labor, and management to 

produce agricultural commodities in an 

agroecosystem [1-3]. Several aspects must be 

considered in growing crops so that agricultural 

yields can be optimal, not only in selecting 

agricultural land and fertilization, but air quality 

also has an essential role in the success of a 

farming business.  

 Plant maintenance is carried out mainly by 

land maintenance. Land maintenance can be done 

either by maintaining soil quality by fertilizing or 

by structuring the vegetation that grows on it [4-5]. 

Plant maintenance that is no less important is plant 

protection. Plant protection can be done by giving 

pesticides to prevent pest attacks, giving fungicides 

to prevent fungal attacks, and so on. However, no 

less important is protection against unhealthy air.  

Plants contaminated with motor vehicle 

pollutants tend to be unhealthy and show 

disturbances in the photosynthetic and metabolic 

systems [6-7]. Pollutant gases from transportation 

activities were able to cause macroscopic 

(chlorosis/necrosis) and microscopic (tissue 

damage/abnormalities) damage to leaves, which 

was mainly due to the Pb content in the air 

pollutant [8-9]. 

 The same applies to household sewage. 

Not only is wastewater itself toxic because it 

contains various types of toxic pollutants from 

human waste, but the smell of wastewater is also 

toxic. This sewer smell at least contains ammonia 

gas which is corrosive and toxic even at low levels. 

 This research was conducted to see 

whether there was a significant difference in 

growth between plants grown in areas exposed to 

and not exposed to household sewerage air. 

Cayenne pepper plants are almost planted in all 

parts of Indonesia, do not have a specific planting 

time, and do not have certain growing 

requirements. It is what underlies the selection of 

cayenne pepper as a sample in this research.  

 

RESEARCH METHODS 

This research was conducted by planting 

cayenne pepper seeds in four different conditions. 

Each group consisted of three samples (each 

sample was in a separate pot where five seeds were 

planted in each pool, and the first one that grew 

was considered the sample, while if there was one 

that grew later, it was eliminated). The first group 

of samples is labeled A1, A2, and A3. These 

samples were placed in a location with poor air 

quality that was directly exposed to the smell of 

household sewage. The second group of samples 

labeled as B1, B2, and B3 was also placed in a 

location with the same conditions as the first group 

but accompanied by control of Patek disease by 

giving Extra Green liquid NPK fertilizer once a 

day, in the morning. The third group of samples 

labeled as C1, C2, and C3 was placed in a location 

with pristine air quality (not exposed to sewer 

smell or other unpleasant odors). The fourth group 

of samples labeled as D1, D2, and D3 was placed 

in the same conditions as the third group but 

accompanied by control of Patek disease by 

administering liquid NPK fertilizer with Extra 

Green brand once a day morning. Patek disease 

control is carried out to control the effect of 
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variations caused by Patek disease that often 

appears in cayenne pepper plants. Each group was 

given the same treatment about soil conditions 

where soil that was explicitly for agriculture was 

purchased at the Hulondani Farm Shop in 

Gorontalo City. After that, the growth of each 

sample of cayenne pepper was observed for three 

months. 

 

RESULTS AND DISCUSSION 

Air pollution is the addition of certain 

physical or chemical materials or substrates into the 

normal air environment that reaches a certain 

amount so that it can be detected by humans and 

can affect humans, vegetation, and materials [10]. 

This research was carried out by placing 

the samples in two different conditions, and one 

was placed in a place that was not exposed to sewer 

waste air, while the other was placed in a location 

exposed to sewer waste air. Each condition was 

further divided into two treatments, and one was 

given control of Patek disease by administering 

liquid NPK fertilizer with Extra Green brand. It 

distinguishes illnesses caused by exposure to waste 

air from illnesses caused by pests and viruses such 

as Patek [11]. Each treatment group was given the 

same soil conditions, namely particular soil 

purchased at the Hulondani Gorontalo Agricultural 

Store, so variables did not appear due to soil 

fertility conditions. 

One of the primary pollutants from 

household waste sewer air is ammonia gas which 

can come from human urine or washing water. In 

the form of a gas, ammonia is very light, lighter 

than oxygen in the lower atmosphere so that it can 

rise, but heavier than carbon dioxide so that it stays 

at the bottom [12]. Ammonia is hazardous because 

of its irritating and corrosive properties [13]. 

Although ammonia contributes to plant 

nutrition, it is an acidic compound and can damage 

plant leaves [14]. Plants can only absorb ammonia 

as a nutrient if it is bound to groundwater [15]. 

However, it must be remembered that if there is too 

much N in the water, the pH of the water will be 

low, which can kill plants [16]. 

Air pollution, especially ammonia, causes 

damage to plant leaves. Air pollutants' injury in the 

leaf mesophyll will significantly impact 

photosynthetic activities  [17-18]. It will disrupt 

plant metabolic processes that require energy from 

photosynthesis. It will further reduce the plant's 

immunity to various diseases [19]. 

The twelve research samples of cayenne 

pepper germinated between 7-8 days after planting 

(DAP). Samples in the first and second groups 

began to show symptoms of growth disorders 

between the ranges of 13-14 DAP. Symptoms 

include severe shrinking, yellowing, wilting of the 

leaves and slow plant height growth. It happened to 

all samples placed in places exposed to sewer air, 

including samples that had been given liquid NPK 

fertilizer. It indicates that the leading cause of 

growth disturbances is most likely due to the 

influence of sewer air that contaminates the two 

sample groups, which mainly comes from ammonia 

gas which can corrode plant leaves with the 

characteristics of severely faded, wilted, yellowing 

plant leaves, which are in accordance with the 

symptoms indicated by the two sample groups. 

 
 

 

 

 

 

 

Figure 1. Average Plant Height of Cayenne Pepper 

at a Certain Time 

 

On the 60th day, all samples in the third 

group began to show symptoms of growth 

disorders with the characteristics of yellowing and 

wilting of leaves accompanied by white powder on 

the underside of the leaves. The symptoms shown 

are different from those indicated by Samples A 

and B, who were exposed to sewer air which 

showed symptoms of severe leaf shriveling. 

Researchers suspect that Pests or viruses might 

attack sample C. The application of NPK liquid 

fertilizer effectively increases plant resistance to 

pests and viruses where only sample D was given 

this NPK liquid fertilizer while Sample C was not 

[20-24]. The difference in growth between Sample 

C and Sample D was already visible on the 30th 

day. Researchers suspect this is due to malnutrition 
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because Sample C was not given additional 

nutrients like Sample D after planting.  
The samples in the fourth group, until the 

day when this research ended, on the 90th day, all 

samples grew well and fertile which had plant 

heights in the range of 31.0 – 40.0 cm. The samples 

in the first group had plant heights of 4.7 – 5.1 cm. 

Samples in the second group had plant heights of 

4.8 – 5.3 cm, and samples in the third group had 

13.7 – 16.1 cm. Finally, the samples in the first, 

second, and third groups were still alive in this 

research but poor condition. 

 

CONCLUSION 

Based on this research, it was concluded 

that air quality affects plant growth where sewer air 

containing ammonia gas can inhibit plant growth. It 

can be helpful for student learning in the 

implementation in the environment around the 

residence. The research results can also be used as 

guidelines for activities in the biology laboratory in 

student practicum activities. 
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