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Abstract  This study was carried out to investigate the 
mode of fertilizer and pesticide use and their impact on soil 
fertility and surrounding environment.  It is revealed that 
paddy is the mostly produced crop in this area and fertilizers 
and pesticides were intensively used for boosting up the 
production of crops. Among all the fertilizers Urea is the 
mostly used fertilizer  followed by  Urea , MP, DAP/TSP 
and also organic fertilizer (although in less amount). Among 
the pesticides used in study area to kill pest, Furadan and 
Diazinon were most demanded. Farmers of this area used 
either greater amount or less amount of fertilizer than the 
standard amount provided by government. Most of the 
farmers and agrochemical dealers were not aware about the 
impact of fertilizer and pesticide on crop production and 
environment as well. This outcome draws base line situation 
which can be useful towards further relevant research as well 
as to develop policy in agrochemicals use in agriculture. 
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1. Introduction 
Bangladesh is agrarian country with huge population load 

[28]. As the largest private enterprise, agriculture contributes 
about 21% to the country’s GDP [24]. Fertilizer is 
considered one of the main inputs for increasing crop yields 
and farm profit. To understand the role of fertilizer for 
increasing production [31], cited the Nobel prize-winning 
wheat scientist Dr Norman E Borlaug's dialogue as "If the 
high yielding wheat and rice varieties were the catalyst that 
ignited the Green Revolution, then chemical fertilizer was 
the fuel that poured its forward thrust"[31]. This is also true 
for Bangladesh agriculture because the country has virtually 
no possibility of increasing its cultivable land area. So, the 
food production of this country can be increased through 
increasing irrigation facilities together with HYV and greater 
use of fertilizer [28]. Pesticide is another most important 

input for increasing crop production and protects everything 
from flower gardens to agricultural crops from specific pests 
[1]. The use of pesticides, including insecticides, fungicides, 
herbicides, rodenticides, etc., to protect crops from pests, 
allowed to significantly reduce the losses and to improve the 
yield of crops such as corn, maize, vegetables, potatoes, 
cotton, as well as to protect cattle from diseases and ticks and 
to protect humans from malaria vectors [10]. Using modern 
varieties of fertilizers and pesticides result in the increase of 
agricultural production. However, there have been concerns 
of environmental problems resulting from inorganic soil 
management practices [2]. Fertilizers burn, delayed 
emergence, injury to plant tissues, and even death of plants 
may also occur with fertilizer application [11]. Sometimes 
chlorosis may result, which is an indication of high soil pH 
due to accumulation of inorganic nutrients. References [33] 
reported an increase in soil microbial biomass with fertilizer 
application; however, their results did not emphasise the 
ratio of beneficial to non-beneficial organisms. On the other 
hand, [7] showed that the use of chemical fertilizers resulted 
in accumulation of carcinogenic nitrosamines in soil 
environments, which consequently reduced the occurrence 
of beneficial microorganisms. Alternative methods of soil 
fertility management are being developed to minimize 
problems associated with inorganic fertilizer usage. 
Therefore, it is important to study the inter-relationships 
between the crop and other soil factors that contribute to the 
productivity of a system. These include interactions between 
cropping systems and the microbial communities that 
facilitate or enhance nutrient uptake in soils. The 
mycorrhizal community is an important microbial 
component of the ecosystem. References [8] described 
mycorrhizae as symbiotic associations between fungi and 
roots of plants to form a single functional organ that is 
principally responsible for nutrient transfer. Beneficial 
associations with arbuscular mycorrhizal fungi (AMF) have 
been reported in many crops [30]. AMF are important in 
enhancing nutrient uptake [9], especially phosphorus (P) [17] 
in host plants. Other benefits of AMF include increased dry 
matter and crop yield [13] and resistance to drought [26, 32] 
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and soil-borne pathogens [16]. References [18] attributed the 
development of efficient biological nitrogen systems to P 
uptake enhanced by AMF. However, the efficiency of AMF 
symbiosis may be a function of the susceptibility of the host, 
the community structure [25 and other factors relating to soil 
fertility. Soil fertility management practices may influence 
the community structure and activities of AMF [15, 19, 23, 
and 27]. So a research Influence of fertilizer application on 
the occurrence and colonisation of arbuscular mycorrhizal 
fungi (AMF) under maize/Centrosema and sole maize 
systems was conducted to provide information on the effects 
nitrogen- phosphorus- potassium (NPK) fertiliser at different 
rates on the abundance of AMF spores, colonisation by AMF, 
nutrient uptake, and maize yield in maize/Centrosema and 
maize/maize systems [12]. Alternately pesticide use raises a 
number of environmental concerns, and human and animal 
health hazards. Over 98% of sprayed insecticides and 95% of 
herbicides reach a destination other than their target species, 
including non-target species, air, water and soil [21]. 
Pesticides are one of the causes of water pollution, and some 
pesticides are persistent organic pollutants and contribute to 
soil contamination. Unfortunately these chemicals are 
non-biodegradable, persistent and get accumulated in the 
environment and thus into the human food chain. Despite 
regulatory measures, these compounds continue to be 
detected in measurable amounts in the ecosystem including 
marine life [29]. This study was conducted to provide a 
detailed analysis of using pattern of fertilizers and pesticides 
in an agrarian area naming Shakrail and to examine how 
these have affected crop diversity, productivity, food 
availability and the environment, so this study can be helpful 
for agricultural growth to improve resource economy, 
productivity and efficiency in farming in Bangladesh. This 
research helps to know either the farmers are benefitted or 
affected by using chemical fertilizer and pesticide. We also 
able to investigate the knowledge among the farmers’ about 
the effects of such agrochemical use on the environment, in 
particular, soil fertility. 

2. Materials and Methods 

2.1. Study Area 

Sakrail is a village under the word number 5 and mouza 
196 [5] near Tangail Pouroshova of Tangail district and the 
total area of this village is 437.78 acre. The land use 
pattern is dominated by residential establishments 
and agricultural activities.  Danya bound it at north and 
west, Santosh at south, Dighulia at east and Enayetpur at 
north east (Figure 1). Shakrail has population of 2944. Male 
constitutes 1502 and female constitutes 1442 with 642 
households. It has an average literacy rate of 39.75%, where 
male constitutes 46.18% and female constitutes 33.12% [5]. 

2.2. Data Collection 

For the purpose of this study both primary and secondary 
data were collected and analyzed accordingly. In this 
research, methods as well as interview with local people, and 
questionnaire survey both open ended and close ended were 
applied for primary data collection. Questionnaire survey 
was conducted on three groups of respondents. They were: a) 
Farmers (80), who were most directly related to the study; b) 
Agrochemical dealer (5) and c) Agricultural officer as key 
informants. Before questionnaire survey a draft of 
questionnaire was prepared and was tested in the field. 
Secondary data were collected from different sources such as 
research paper, journal, internet and book. Map of study area 
was collected as secondary data from Tangail pourashava. 
Then both the primary and secondary collected data were 
analyzed by MS Excel and SPSS 14 version program 
software. The findings of the study were prepared to present 
as percentages, charts, tabular form along with relevant 
discussion. 

 
Figure 1.  Study Area of Shakrail in Tangail District [6] 
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3. Result and Discussion 

3.1. Profile of the Respondents (Farmer) 

Among the respondents (farmers)  the major portion were 
between the age group between the age group of 41 years to 
50 years (50%) and Second largest (27.5%) age group was 
between 31 years to 40  years.  Most of the farmers (43.8%) 
did not have any formal education, while 21.3% were of less 
5th class, 12.5% of S.S.C. level, 11.5% of primary level, 7.5% 
of 6th-9th level and only 3.8% of H.S.C. level (Table 1). 

Table 1.  Profile of the Respondents (Farmer). 

Variable Frequency Percent 

Age group 
(year) 

20-30 6 7.5 

31-40 22 27.5 

41-50 40 50.0 

51-60 12 15.0 

Total 80 100.0 

Education 
level 

Illiterate 35 43.8 

Less 5th 17 21.3 

Primary 9 11.3 

6th-9th 6 7.5 

S.S.C. 10 12.5 

H.S.C. 3 3.8 

Total 80 100.0 

3.2. Profile of the Respondents (Agrochemical Dealer) 

It is revealed from the respondents ( pesticide and 
fertilizer vendor)  that 60% of the agrochemical dealers 
were found between the age of 41 years to 50 years and 40% 
were between the ages of 30 years to 40 years. About 40% of 
the respondents completed S.S.C. level and 40% completed 
H.S.C. level. Only 20% of the respondents completed 
graduation. 

3.3. Profile of the Key Informants (Agricultural Officer) 

Agricultural officer were also interviewed (Field survey 
2012) as key informants. Among these respondents, only one 
person was Agricultural Extension Officer and remaining 
four were Plant Protection Officer. Among the respondents, 
80% of them completed diploma engineering in agriculture 
and 20% completed graduation. It was also found that 60% 
were in age group of 40 years to 45 years, 40% belong to the 
age group of 46 years to 50 years. 

3.4. Use of Fertilizer and Pesticide in the Study Area 
According to the Farmers 

The study tried to investigate the farmer’s perception 
about the use of fertilizer and pesticide in crop production 
and their impact. Farmers’ perceptions have been presented 
here. From the study it was found that the main crops in our 
study area are paddy, jute, mustard and vegetables. About 

58.8% of the respondent produced only paddy, where   
13.8% produced jute and 10% produced mustard 
respectively in combination with paddy and 11.3% 
produced all of the three crops: paddy, jute, mustard, and 
only 6.3% produced multi-crops including all of the crops 
mentioned above. It was revealed from the study that in that 
area farmers usually used different fertilizer for different 
crops such as, for paddy production the largest group (33.8%) 
of farmers applied Urea, T.S.P. and M.P. The second largest 
group (26.3%) applied Urea, M.P. and D.A.P. / T.S.P. Here 
this group of respondents uses D.A.P. in some cases and use 
T.S.P. in other cases. In case of Jute and Mustard farmers 
used Urea, T.S.P., M.P., and D.A.P. etc (Table 2). 

Table 2.  Use of Fertilizer for Paddy, Jute and Mustard cultivation. 

Crop 
Category Name of fertilizer User 

(%) 

Paddy 

Urea 2.5 

Urea,D.A.P. and M.P 21.3 

Urea,T.S.P. and M.P. 33.8 

Urea ,M.P. and D.A.P./ T.S.P. 26.3 

Urea, M.P.,D.A.P. and Organic fertilizer 12.5 

Urea, M.P. ,T.S.P, Zinc-sulphate 3.8 

Jute 

Urea, T.S.P. and M.P. 31.3 

Urea, D.A.P .and M.P. 12.5 

No comment 56.3 

Mustard 

Urea, M.P. and T.S.P. 8.8 

Urea and M.P. 12.5 

No comments 78.8 

The study result showed that the farmers of the study area 
did not follow in using the Bangladesh Government 
recommended standard amount for particular fertilizer. From 
the survey it was also found that in case of T. Aus of using 
Urea the largest group (45%) of farmer applied 201 to 250 
Kg per hectare of crop land, where the second largest group 
(23.8%) of farmers applied 251 kg to 300 Kg Urea per 
hectare of crop land, 18.8% of them used 151 Kg to 200 Kg 
Urea per hectare where farmers used greater amount of urea 
then the standard amount (Table 3). In case of T. Aman, 
Larger group of farmers (76.3%) used greater amount of 
Urea and many of them used very high amount in compared 
with standard amount of Urea provided by MOA [22]. In 
comparison between the standard amount and actual amount 
of MP used by farmers in study area (Table 4), it was found 
that 32.5% farmers followed the standard or near standard 
amount of using MP for both T. Aus and T. Aman, where the 
larger group (60%) of farmers used greater amount of MP 
than standard and among these 10% farmers used very high 
amount. In case of Boro, half of the respondents (50% ) 
farmers used MP in accordance with standard or near 
standard amount and only 10% used greater amount than 
standard amount. The study (Table 5) found that most 
(52.5%) of the respondents used 120-170 Kg/ha of T.S.P;  
30% farmers used 51-100 Kg/ha, 11.5% farmers used 
200-250 kg/ha and only 6.25% farmers used 0-50 Kg/ha.
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Table 3.  Use of Urea (Kg/ha) in Study Area and its Comparison With Standard. 

Name of 
crop Amount used by farmers(%of farmers) Govt. Standard 

amount (Kg/ha) 
Differences(Actual 
amount-Standard amount) 

T. Aus 

100-150(5%) 

141 

(-41) – 9 

151-200(18.8%) 10 – 59 

201-250(45%) 60 – 109 

251-300(23.8%) 110 – 159 

301-350(2.5%) 160 – 209 

351-400(5%) 210 – 259 

T. Aman 

100-150(5%) 

166 

(-66) - (-16) 

151-200(18.8%) (-15) – 34 

201-250(45%) 35 – 84 

251-300(23.8%) 85 – 134 

301-350(2.5%) 135 – 184 

351-400(5%) 185 – 234 

Boro 

100-150(5%) 

269 

(-169)-(119) 

151-200(18.8%) (-118)- (-69) 

201-250(45%) (-68) - (-19) 

251-300(23.8%) (-18) – 31 

301-350(2.5%) 32 – 81 

351-400(5%) 82 – 231 

Source: Standard amount of Urea provided by MOA [22] 

Table 4.  Use of M.P. (Kg/ha) in Study Area and differences between Actual Using Amount and Standard Amount. 

Name of crop Actual using amount (% of farmers) Govt. Standard amount Differences (Actual 
amount-Standard amount) 

T. Aus 

0-50 (7.5%) 

69 

(-69)–(-19) 

51–100 (32.5%) 18-31 

101-150 (50%) 32-81 

151-200 (5%) 82-131 

201-250 (5%) 132-181 

T.Aman 

0-50 (7.5%) 

69 

(-69)–(-19) 

51–100 (32.5%) 18-31 

101-150 (50%) 32-81 

151-200 (5%) 82-131 

201-250 (5%) 132-181 

Boro 

0-50 (7.5%) 

121 

(-121)-(71) 

51–100 (32.5%) (-70)- (-21) 

101-150 (50%) (-20) - (29) 

151-200 (5%) 30 – 79 

201-250 (5%) 80 – 99 

Source:Standard amount of MP provided by MOA [22] 

Again comparing the fertilizer and pesticide use by the farmers of the  study area with standard amount for TSP (Table 7) 
it was clearly understood that for T. Aus and T. Aman, 63.7% farmers used greater amount of TSP than standard amount, 
although 36.25% farmers used less amount than standard or near standard. For Boro largest group (52.5%) of farmers 
followed the standard amount or near the standard amount of TSP; where 11.25% used excessive amount of TSP. 
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Table 5.  Use of M.P. (Kg/Ha) in Study Area and Differences between Actual Using Amount and Standard Amount. 

Name of crop Actual using amount 
(% of farmers) 

Govt. Standard 
amount 

Differences(Actual amount-Standard 
amount) 

T. Aus 

0-50(30%) 

 
101 

(-101) - (51) 

51-100(6.25%) (-50) - (-1) 

120-170(52.5%) 19 – 69 

200-250(11.25%) 99 – 149 

T. 
Aman 

0-50(30%) 

 
101 

(-101) - (51) 

51-100(6.25%) (-50) - (-1) 

120-170(52.5%) 19 -69 

200-250(11.25%) 99 -149 

Boro 

0-50(30%) 

 
131 

(-101) - (51) 

51-100(6.25%) (-50) - (-1) 

120-170(52.5%) 19 – 69 

200-250(11.25%) 99 – 149 

Source: Standard amount of TSP provided by MOA [22] 

Table 6.  Comparison between the Standard Amount and the Farmers’ Using Amount of Pesticides (Kg/Acre) In Study Area. 

Name of pesticides Actual using amount (% of 
farmers) 

Govt. Standard 
amount 

Differences(Actual amount-Standard 
amount) 

Furadan (Carbofuran) 

No amount (18.8%) 

6.80 

-6.80 

1-5 (56.3%) (-5.80) - (-1.80) 

6-10 (18.8%) (-0.80) - 3.20 

11-15 (6.3%) 4.20 - 8.20 

Diazinon 

No amount (37.5%) 

6.80 

-6.80 

1-5 (50%) (-5.80)-(-1.80) 

6-10 (12.5%) (-0.80)-3.20 

Carbaryl 

No amount (93.8%) 

0.68 

-0.68 

0.50(1.3%) -0.18 

0.55(5%) -0.13 

Source: Standard amount of pesticides are provided by BRRI [4] 
 
3.5. Pesticides Used by Farmers in Study Area 

From the field survey it is revealed that 50% farmers used 
both of Furadan and Diazinon, 25% farmers used only 
Furadan, 12.5% farmers used only Diazinon, 6.3% farmers 
used Ripcord with Furadan and remaining 6.3% farmers 
used both of Furadan and carbaryl in the study area (Field 
survey, 2012) (Table 6). 

  

Figure 2.  Awareness of Farmers about Hazardous Effect of Pesticide and 
Fertilizer on Crop production. 

 

Figure 3.  Awareness of Farmers about Hazardous Effect of Pesticide and 
Fertilizer on Crop production. 

During the survey, farmers were questioned whether they 
were affected or benefitted by using fertilizer and pesticides; 
then 100% farmers opined that they were benefitted by using 
fertilizer and pesticides. Over fertilization, can cause 
detrimental effects as under fertilization. The study revealed 
that most of the illiterate farmers were not aware of over 
application of fertilizer and pesticide into the agricultural 
fields (Figure 2) and its  fertility, environment and crop 
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production. Survey also unearthed the perception of the 
farmers that  use of fertilizer and pesticide use might 
decrease soil fertility, but few thought pesticide 
agrochemicals had no effects on crop production, Human 
body, Food cycle and few percent literate about their harmful 
effect (See figure 3). 

3.6. Perception about Alternatives of Chemical Fertilizer 
and Pesticide 

When farmers were asked about their interest to use 
organic fertilizer as alternative for chemical fertilizer, then it 
was found that half (50%) of them were interested to use 
organic fertilizer, but remaining 50% were not interested to 
use organic fertilizer. In case of bio-pesticide it was found 
that only few (18.8%) farmers supported the use of 
bio-pesticide. The survey was conducted to know the 
personal opinion of the respondents of study area on the use 
of fertilizer and pesticide on crop production. 32.5% 
respondents provided their opinion that fertilizer and 
pesticides must be used for boost production of crop. 50% 
respondents recommend that for better crop production using 
fertilizer and pesticide cost should be reduced as the cost of 
these agrochemicals were out of reach for them and only 
17.5% opined that organic fertilizer and bio-pesticides were 
better than chemical fertilizer and pesticide. 

3.7. Use of Fertilizer and Pesticide in Study Area 
According to Agrochemical Dealers 

Based on survey on agrochemical dealer, their perception 
about the use of agrochemicals has been presented here. The 
study shows that all the agrochemical dealers commented 
that Urea, TSP, DAP, MOP, Zypsum were used for all types 
of crop production. They said that there was no any specific 
fertilizer for particular crop. The agrochemical dealers were 
asked about the recommendation on the amount of fertilizer 
should use. 

If the recommended amounts provided by dealers (Table 
7) are compared with the standard amounts provided by 
MOA [22], then it will be found that all of the dealers 
recommended greater amount than the standard amount of 
MOA [22] for all types of fertilizer. 

3.8. Doses of Different Pesticides 

According to most of the dealers as respondents, the 
pesticides used in crop production were Carbofuran, 
Diazinon, Sypermethrin, Malathion, Di-Methoate, 
Carbendazin, Rajdhan and Brifer. During the survey on 
agrochemical dealers it was wanted to know from them 
about the doses of different pesticides should be used in crop 
production.  In case of Carbofuran, 80% of the respondents 
recommended 5-6 Kg/acre and 20% recommended 3-4 
Kg/acre. For Carbaryl, 80% of the respondents said that 0.5 
Kg/acre of Carbaryl should be used and 20% recommended 
1Kg /acre. About the amount of Diazinon, 40% respondents 
recommended 3-5 Kg/acre and 60% recommended 
6-8Kg/acre. By comparing these respondents 
recommendation (Table 6) with the standard recommended 
by BRRI [4], we found that, respondents recommendation is 
similar or nearly to the standard recommendation. 

3.9. Major Fertilizers Used for Crop Production and 
Their Amounts 

The study tried to find information about the use of 
pesticide and fertilizer from agrochemical officers as key 
informants. The major fertilizers, which were used for crop 
production, were Urea, T.S.P/D.A.P, M.P., ZnSO4 and 
Gypsum etc. The informants were also asked about the 
amount of fertilizer should be used for different crops. All of 
the informants provided nearly the same amounts (See figure 
4). 

 

Figure 4.  Amount of Fertilizers Recommended by Key Informants 

Table 7.  Recommendation for the Amount of Fertilizer Use Provided by Agrochemical Dealers. 

Urea MP DAP/TSP 

Amount 
(kg/ha) Percent (%) Amount 

(Kg/ha) Percent (%) Amount 
(kg/ha) Percent (%) 

244 20 165-170 60 150 60 

300 40 190-195 20 183 20 

350 40 196-200 20 172 20 
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3.10. Pesticides used for Different Pest and their Amount 

Key informants were asked about the different pesticides 
used for different pests. Then it was found from their 
perception that Carbofuran, Phipronil, Diazinon, Virtaku etc. 
were important pesticides (Table 8). Figure 5 show the 
percentage of pesticide was used by farmers to kill different 
type of pest. 

Table 8.  Different Pesticides used for Different Pests. 

Name of pests Name of pesticides used Amount per 
acre 

Mazra Carbofuran 4kg 

BPH Diazinon 6.8kg 

Pamri Diazinon 6.8kg 

Pamri Sypermethrin 200ml 

The study found from 2012, key informants were agreed 
to the negative impact of agrochemicals like Cancer, 
Senseless, Fish killing, Even death, Paralysis, Skin diseases 
etc. 

 

Figure 5.  Types of Pesticides Used. 
So it is suggested on the use of fertilizer and pesticide in 

proper amount and Bio-fertilizer and bio-pesticides should 
apply in crop production in maximum possible extent and 
reduce the use of agrochemicals. 

4. Conclusions 

From the case study on Shakrail demonstrates that the area 
is entirely dependent on agricultural activities and paddy is 
the main agricultural crop in this area. The farmers were 
found fully dependent on pesticide and fertilizer for boosting 
up production. But it is unfortunate that most of the farmers 
did not have proper knowledge about the utilization of 
fertilizer and pesticide in proper amount, particularly in case 
of fertilizer either they use greater amount or less amount 
then the government recommended standard. More than half 
of the farmers did not have knowledge about the negative 
impact of over sue of fertilizer, although most of them were 
conscious about the negative impact of pesticides. Half of the 
farmers wanted to use bio-fertilizer. But only a few farmers 

were interested to use bio-pesticides, even many of these 
farmers did not have idea about bio-pesticides. The 
agrochemical dealers who supply agrochemical (fertilizer 
and pesticide) to farmers were not also aware about the 
proper amount of use of agrochemical and their impacts. 
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