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ABSTRACT 
 

The increased pressure to maintain high level of rice output for consumption has resulted in increased use 
of pesticides on rice fields in Malaysia. This study attempts to analyze the pesticide use on human health and on 
the environment. It focuses on the impact on the quality of paddy, water, farmers and biotic ecosystem. This 
study has been carried out in the paddy field areas of Sungai Burung and Sawah Sempadan in the state of 
Selangor. Some water and paddy samples are tested both in the laboratory and Green House using bioassay 
method in order to detect the residual content of pesticides and its effect on the growth of paddy. Besides 
laboratory observations, questionnaire interviews with 219 farmers were also conducted. The result shows that 
the use of pesticides harm the environment, plants, fishes, livestock and farmers. Consequently, more Integrated 
Pest Management (IPM) has to be made and to think of ways to overcome the hazardous problem of pesticides 
use before it is ecologically and socially getting worst in the future. 
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Introduction 

 
Pesticides are widely used in agricultural production to prevent or control pests, diseases, weeds and other 

plan pathogens in an effort to reduce or eliminate yield losses and maintain high produce quality. Malaysian 
Government has spent million dollars to develop agricultural sector mainly to increase farmer’s income, 
enhance the productivity and provide employments. A variety of modern agricultural inputs has been 
introduced, namely plough and harvester, pesticides, fertilizers and lime. Besides, there are several agricultural 
institutions developing and updating the management of agricultural sector. Modern agricultural inputs are 
cooperating as a catalyst in rising up the productivity. However, in the eagerness of gaining profits from the 
efficient and productive techniques, this modern agricultural input has affected the environment and living 
things especially those which have been blended from various chemical substance. Pesticide can be defined as 
any substance or chemical that being used by people to destroy the harmful living things (Higgins and Burns 
1975). It can be classified to herbicide (weed), fungicide, insecticide, nematicide, rodenticide and bactericide. It 
is used in liquid form, concentrated, powder, dust, particle and aerosol and fog. As much as 250 types of 
chemicals are used in agriculture, specifically 100 types of insecticide, 50 types of weed killer, 50 types of 
fungicide, 20 kinds nematicides and 30 kinds of other chemical substance (Edwards 1973). The pesticide that 
has been spurted will move and transfer to the environment through water, wind and absorption process. It can 
be transferred thousands miles away and can be infiltrated into meat, milk, human blood, animal and plants 
which can stay longer depends on the pesticides. Some can stay as residue within hours, week, month and year.  

A report by Food and Agriculture Organization (FAO) states that the number of perennial insect species 
which immune to pesticides have been increased from 182 in 1965 to 364 in 1977 (SAM 1983). The 
ineffectiveness of pesticides has been proved by the failure of killing all brown plant hoppers which attacked 
Tanjung Karang (Malaysia) paddy field in the year of 1977 and 1979. In a conference of ' World Pesticide 
Development’ in Philippines, estimated that around 375 thousand people had been poisoned each year and 10 
thousand from them had died in Third World. In Bangladesh, over 80% are used in rice fields and the rapid 
increase of pesticide use is causing detrimental effect on environment and health of farm workers and 
consumers (Parveen and Nakagoshi 2001; Mourato and Huxley 2000). The excessive use of pesticides in 
Indonesia during the 1970s and 1980s caused serious environmental problems, such as acute and chronic human 
pesticide poisoning, animal poisoning, the contamination of agricultural product, the destruction of both 
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beneficial natural parasites and pest predators, and pesticide resistance in pests (Resosudarmo 2010; Yasmin and 
D’Souza 2010). Acute pesticide poisoning in rural area of Sri Lanka is determined by a combination of socio-
demographic and psychological factors (Van der Hoek and Konradsen 2005). Available information raises 
concerns regarding the long-term effects of pesticides on microorganisms, primary producers, and invertebrates 
of importance to soil fertility, predators of rice pests and vectors, and microbial metabolism of pesticides 
(Roger, Simpson, Oficial, Ardales and Jimenez 1994). 2,4-D- mineralizing ability was positively correlated with 
soil moisture content and arable Mediterranean soils are therefore fragile and likely to accumulate pesticide 
residues (Bouseba et al, 2009; Singh and Singh 2011). The pesticide residues found in the paddy fish 
(Trichogaster pectoralis Regan) samples were aldrin/dieldrin, chlordane, HCH, and DDT. The residues can 
accumulate to alarming levels in human subjects, particularly when contaminated fish are consumed frequently 
and in great quantities by Malaysian farmer (Chen, Meier and Hilbert 1984). Pesticide related health symptoms 
that were associated with pesticides use included skin problems and neurological system disturbances – 
dizziness and headache (Ngowi, Mbise, Ijani, London and Ajayi. 2007; Ntow, Gijzen, Kelderman, Drechsel 
2006; Alavanja, Hoppin and Kamel 2004). 

In Great Britain the hazard caused by pesticide has decreased during the study period 1992-2008 due to 
efforts by policy makers both nationally and at a European level (Cross and Jones 2011). Denmark, Germany, 
the Netherland, France and United Kingdom have also launched national initiatives to reduce pesticide use or 
risk (Barzman and Dachbrodt 2011).  Integrated pest management (IPM) program has reduced pest populations 
and damage, resulting in a better than the standard chemical or control treatment (Reddy 2011; Kromann, 
Pradel, Cole, Taipe and Forbes 2011). Adoption of IPM as national policy has resulted in large saving from 
reduced importation of pesticides with no reduction in total rice output or productive (Teng 1994; Reus, 
Leendertse 2000; Ahmed, Kanan, Inanaga, Ma and Sugimoto 2001). In Vietnam, integrated rice-fish farming 
with IPM practices provides a sustainable alternative to intensive rice-mono-cropping, both from economic as 
well as an ecological point of view (Berg 2001). In relation to the above situation, this study aims to identify on 
impact of pesticide on environment and paddy farmers.  

 
Methods: 
 
Description of study area: 
 

These two areas of paddy fields; Sungai Burung and Sawah Sempandan are located in the district of 
Tanjung Karang in the State of Selangor. Is has a population of  39857 people and comprises of 90%  Malays, 
8% Chinese and the rest are Indians. The Chinese live in the urban area and involved in business or retailing. 
The Malays and Indians live in the rural areas performed agricultural activities, particularly rice cultivation. The 
areas have been selected on account of it being the third largest area of paddy field in Peninsular Malaysia. It is 
also known as `the rice bowl of Selangor’. It covers 14,848 acres of  rice field with 2194 families of farmers and 
producing an average of 3.8 ton of rice per hectare per year.   
 
Data collection and analysis:  

 
This study utilized two source of data; qualitative and quantitative. The pesticide test has been done in weed 

botanical laboratory and Green House by using bioassay method together with the questionnaire and 
observation. The survey was undertaken in the district of Tanjung Karang, in the state of Selangor, with a target 
respondent of 219 farmers and it has been carried out according to purposive sampling. Questionnaires used 
aims to gauge the amount pesticides used by the farmers and it impact on them.  
 
Data Source on the effect of pesticide on paddy:  
 

The study has been undertaken in Green House to observe the effect of weed killer on the growth of paddy 
seedlings of Kadaria (MR27) and to measure the total concentrated residue in soil sample in the study area. Two 
soil samples were taken from two different places, specifically from the paddy field, and two from soil from 
pesticide-free-spray. Soils are filled into the sowing box of 30 cm x 60 cm. Two sowing boxes were filled by the 
paddy field soil and another 10 sowing boxes were packed with the pesticide-free-spray soil. Two types of weed 
killer explicitly Paraquat and 2, 4-D are being used with a series of concentration of 5 ppm, 10 ppm, 15 ppm, 20 
ppm and 25 ppm. Five boxes of pesticide-free-spray soil have been sprayed with paraquat, while another five 
boxes with 2, 4-D depending on the concentration. The soils which are taken out from the paddy field are not 
being sprayed by the pesticide due to analyze their residual concentration. The cultivation of the seedlings has 
been carried out three days after spraying. Every box comprises two rows with 5 holes in each row and every 
hole was filled with 10 seeds. The height (cm) of the paddy was measured from ground level to the paddy shoot 



67 
Adv. in Nat. Appl. Sci., 6(1): 65-70, 2012 
 

 

after two weeks. Then, this young paddy being stripped and dried in oven in 40oC for 168 hours. The dry-weight 
of young paddy and its root are being weighed (gm) and recorded. 
 
Water quality sampling:  
 

The water samples are taken from 3 types of drain; small drain, end of paddy field, and amid of the field; 
and also from small drain which is 100 meters away from the main road. The density of residue in water sample 
is unidentified and being marked as 'unknown'. About 6 ml water is taken out from each sample to be used for 
germination of 10 seedlings in every Petri dish. These seedlings were left for germination within 14 days. Every 
2 days the root (mm) will be measured. Table 4 and 5 shows the growing process of root in accordance to the 
certain water samples until day 14. Density ratios being used for Paraquat and 2, 4-D were 5 ppm, 15 ppm, 20 
ppm, 25 ppm and 50 ppm. The amount of 6 ml was used for 10 seedling’s germination in every duplication. The 
length of the root was measured in every two days to see different growth of root in each density. Table 6 shows 
the growth of the root in different density. 
 
Farmers’ survey on pesticide usage:  
 

The study undertook a survey of 219 farmers to gauge their pattern of pesticide usage and questions on it 
impact on their   health.  

  
Results And Discussion 
 
Consumption of pesticide: 

 
The pesticides being used in Sungai Burung and Sawah Sempadan was Paraquat, Rumputoq, Malathion, 

Thiodan, Amine, Furadan, 2, 4-D,  Selvin 85, Prevathon, Solito, Amure and Actara 250GM. Paraquat is one of 
the popular pesticides because it is used by 93 percent of the farmers which has been subsidized by District 
Agriculture Department. Every season about 10,000 liter Paraquat  and 96,600 bags of fertilizer was given to the 
farmers in the study area. However, this pesticide which has been subsidized still not enough and they have to 
buy other additional pesticides such as Dumix-S, Dol-G, Sagatox and Zealand-D. Spurring pesticides need to be 
done thrice in a season and it also depends on the number and types of the pests. 

 
Impact on Paddy: 

 
The effect of Paraquat on the growth of young paddy is shown in Tables 1 & 2. It was discoved that as the 

concentration increases, the dry-weight, the root and the height are reducing. Indeed, Paraquat in the 
concentration of 25 ppm, the dry-weight is decreasing for 10 percent, the height is eight percent and the root 
dry-weight is 37 percent. Meanwhile, for the 2, 4-D, the concentration of 25 ppm, the dry-weight reduces as 
much as 13 percent, the height is 10 percent and the root dry-weight is 43 percent (Table 3). It shows that both 
pesticides have retarded the growth of young paddy. 

 
Table 1: Paraquat’s Effect on Paddy’s Growth 

Concentration 
(ppm) 

Dry-weight 
(gm) 

Height 
(cm) 

Root dry-weight (gm) Sample ‘Unknown’ Average 

    I II  
5 3.1 26.05 0.8    
10 3.0 25.45 0.7 3.3 2.4  
15 2.9 25.01 0.6   2.85 
20 2.9 24.55 0.3    
25 2.8 23.99 0.5    

 
Table 2: 2, 4-D’s Effect on Paddy’s Growth 

Concentration 
(ppm) 

Dry-weight 
(gm) 

Height 
(cm) 

Root dry-weight (gm) Sample ‘Unknown’ Average 

    I II  
5 3.0 25.50 0.7 3.3 2.4  
10 2.9 24.78 0.6    
15 2.8 23.23 0.6   2.85 
20 2.7 23.10 0.5    
25 2.6 22.94 0.4    
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Table 3: The Decreasing Percentage of Paddy’s Growth Affects by Paraquat and 2, 4-D 

Type of Pesticides 
Reduction (%) 
Dry-weight Height Root Dry-weight 

 
Paraquat 
 
2, 4-D 
 

 
10 
 
13 

 
8 
 
10 

 
37 
 
43 

 

Table 1 & 2 showed by taking the average of ‘unknown’ sample’s dry-weight of 2.9 gm (2.85 gm) we can 
find out total amount of residual density in the soils. As a result, the concentration of  15 ppm for Paraquat and 
10 ppm for poison 2, 4-D have been detected. 

 
Impact on water: 

 
Table 4: The average of paddy seedling root-length: using paddy-field water (13 days) 

Day of 
pesticide 
usage 

Main Drain 
Root-length 
average 
(mm)x10 

Small Drain 
Root-length 
average 
(mm)x10 

Amid Field 
Root-length average 
(mm)x10 

End Field 
Root-length 
average 
(mm)x10 

Small Drain 
(100m from 
main road) 
Root-length 
average 
(mm)x10 

Control water 
 (distilled water) 
Root-length 
average 
(mm)x10 

3 3.1 1.3 1.2 - 3.6 - 
5 5.4 4.7 1.6 0.8 8.4 0.2 
7 7.2 5.5 1.6 2.2 8.5 0.3 
9 8.0 2.6 3.1 1.5 9.7 0.75 
11 9.4 6.1 4.9 10.2 0.61 - 
13 9.5 5.6 4.6 3.8 9.8 0.8 

 
Table  5: The Average of Root-length in Different Density for Paraquat (1-13 days) 

Day 5ppm 
Root-length 
average (cm) 

 

10ppm 
Root-length 
average (cm) 

15ppm 
Root-length average 
 (cm) 

20ppm 
Root-length 
average (cm) 

25ppm 
Root-length 
average  

(cm) 

50ppm 
Root-length 
average (cm) 

3 1.5 0.3 0.2 - - - 
5 1.6 0.6 0.5 - - - 
7 1.7 1.1 0.6 - - - 
9 1.1 0.9 0.6 - - - 
11 0.5 0.6 0.4 - - - 
13 0.3 0.4 0.2 - - - 

 
Table 6: The Average of Root-length in Different Density for 2, 4-D (1-13 days) 

Day 5ppm 
Root-length 
average (cm) 

 

10ppm 
Root-length 
average (cm) 

15ppm 
Root-length average 
 (cm) 

20ppm 
Root-length 
average (cm) 

25ppm 
Root-length 
average  

(cm) 

50ppm 
Root-length 
average (cm) 

3 1.2 0.2 - - - - 
5 1.1 0.1 - - - - 
7 0.7 0.2 - - - - 
9 0.6 0.01 - - - - 
11 - - - - - - 
13 - - - - - - 

 
Based on Table 5 and 6, there is 5 ppm of residual Paraquat and 2, 4-D in small drain in rice field and amid 

field in the third day and about 8 ppm residual Paraquat and 5.6 ppm of 2, 4-D in end field water in the fifth day. 
Total amount for both pesticides are concluded in Table 7. The presence of the residues had delayed the growth 
of the young paddy and become abnormal if the residue being absorbed by the root. It can also kill the water 
microorganisms and disturb the photosynthesis process. 
 
Table 7: Total Residue for Paraquat and 2, 4-D in Paddy Field Water in Sungai Burung and Sawah Sempadan 

Paddy field water according 
to location 

Total Amount of Residue (ppm) 
Paraquat 2, 4-D 
Day Day 
3 5 3 5 

Small drain 
 

5 5 - - 

End of the field - 8 - 5.6 
Amid of the field 5 5 5 - 
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Impact on Farmers: 
 
From the survey, the farmers affirm that the pesticides used are poisonous and dangerous. A few hazardous 

effects have been detected. A total of 51.5 percent of the farmers mentioned that they had the difficulty in 
breathing after or while spraying the pesticide, 26 percent had itchiness and sore, and 13.7 percent had rashes 
and hand skin peel off. Another serious case reported was the incidence of the farmers who collapse, stomach-
ache and vomiting. They were admitted to hospital.   

The effect of hazardous usage of modern agriculture has been proven according to the recorded data by 
District Hospital of Tanjung Karang. There are farmers getting poisoned each year, for instance the highest case 
was in 2009 with a number of 24 cases and involving 2 deaths (Table 8). It was followed by 19 cases and one 
death in 2006. We find out that the case had increased between February to April and final week of June until 
middle November due to the cultivation and treatment of the paddy plant.  

 
Table 8: Total Case and Death of Pesticide  in the study areas: 2005-2010 

Year Total case 
 

Total death 

2005 17 2 
2006 19 1 
2007 09 3 
2008 17 3 
2009 24 2 
2010 08 3 
Total 94 14 

Source: District Hospital Tanjong Karang, Selangor, 2011 

 
Impact on Biotic Ecosystem in Paddy Field: 

 
Living things in paddy field consists of various types of plants, freshwater fish, snail, bird, rat, snake and 

livestock. Fish, bird and livestock provide protein and also become one of the farmer’s side incomes. There is a 
declination number of freshwater fish in the study areas due to the usage of various pesticides. About 80 percent 
of the farmers state that the decreasing number of freshwater fish on account of the pesticides use and the nature 
of twice-a-year cultivation. They relate the reducing number of the fishes with the use of Thiodan and Paraquat. 
Thiodan is used to control rice weevil beetle, which is very poisonous to freshwater fish. A research has been 
done by MARDI and found out the residue of Thiodan in the water (Lee & Ong 1983). This residue can also 
wound the fish or become sore when they get affected by the pesticides from the water. Residues found in fish’s 
tissues will risk the consumer’s health. Bird, duck and chicken are found dead in the rows or in drain and in the 
house area because the pesticides accidentally absorbed in the food substance. 

The addition of new or secondary pest also has been detected in this area. Most of the farmers state that the 
use of pesticides somehow does not bring any effect to the pests. In fact, it grows in number. For example along 
the month of June until November, the most popular pest was bug (Rhynchocoris ssp), stink bug (Scontinophora 
Coarctata F) and leaf hopper (Nephotettix sp). The increasing number of pests might due to the declination 
number of natural enemies’ pests, and yet the farmers have to use as much as high quantity of variety of 
pesticides.  As a whole, all the effects on the use of chemicals input (pesticides) can best be summarized in 
Table 9. 

 
Table 9: The Hazardous Effect of Pesticides towards Environment in Sungai Burung and Sawah Sempadan, Selangor, Malaysia 

Media Effects of Pesticide 
 

Soil 
detected residue: 
10 ppm and 15 ppm 
  

1. Delay of paddy growth 
2. Affect dry-weight, height and root dry-weight 

Water 
detected residue: 
5-8 ppm 

1. Delay of root growth 
2. Decay of microorganisms and water livings 

Human 1. Hard to breathe 
2. Vomiting 
3. Stomach-ache 
4. Sores and rashes 
5. Faint and die 
1.  

Other living things 1. Fishes die 
2. Fishes get wound and sore 
3. Ducks, hens and birds die in paddy field 
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Conclusion: 
 
The effects of modern agriculture input (chemical) is not really threatening us due to the small amount of 

detected residue (waste) and relatively not dangerous. Yet, it does give us awareness in emphasizing 
'development' rather than 'progress' especially in agriculture. It slowly disturbs the ecosystem of living things 
and effects the interaction of human, animal and plants in continuing well-being life. Therefore, this research 
becomes an eye opener for the Malaysian government to adopt Integrated Pest Management (IPM) as national 
policy in order to reduce importation of pesticides with no reduction in total rice output or productivity. It is also 
ways to overcome the hazardous problem of pesticides use before it is ecologically and socially getting worst in 
the future. 
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