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ABSTRACT

Integrated pest management (IPM), as one of sustainable agricultural development components, is based

on synergy of empowering farmers, environmental friendly technology and integrated farm management.

Effective IPM extension needs identification and analysis of related principal components with aim to policy

making and planning by farmers’ participation. Along with this comment, this research was done based on

survey research. The main purpose of this study was to investigate rice farmer’s practices relating to integrated

pest  management (IPM) in Fars province, in Iran. The statistical population included 1145 of rice farmers.

A sample of 90 farmers was selected by the use of proportional random sampling method. A questionnaire

was used to collect data. For determining the validity of questionnaires, the content validity was used.

Cronbach's alpha was used to measure reliability of the instrument, which was 0.87 and showed the instrument

reliability. SPSS/Win software was used for data analyzing. The result of factor analysis showed that three

components were extracted of IPM practices. The first factor called the optimal cultivation practices that

explained 26% of the total variance and others were biological practices and physical-mechanical practices.
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Introduction

Sustainable agriculture is a key element of sustainable development and essential to the future well being

of the planet. Sustainability aims to achieve adequate safe and healthy food production, improved livelihoods

of food producers and the preservation of non-renewable resources.

One of the major objectives of sustainable agricultural systems is to reduce inputs into crop production.

One way in which this objective can be achieved is through integrated pest management (IPM), rather than

sole reliance on pesticides (Conway, 1996). IPM is a strategy which encourages the reduction of pesticide use

by employing a variety of pest control options in combination to contain or manage pests below their economic

injury levels. IPM is a vital component of agro-ecological engineering for sustainable development of

agriculture. IPM programs utilize all possible control strategies, including biological control, cultural control,

environmentally sound chemical control and ecosystem health techniques, with the goal of reducing purchased

inputs while maintaining the yield, quality and profit of crops.

There are a large number of conceptual definitions of IPM. Everybody, well almost everybody, has had

a shot at defining IPM. For all referring to the same topic, the definitions are amazingly varied, doubtlessly

reflecting each definer's background and philosophy. Most definitions include using natural or ecologically
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sound principles or techniques, preventing pests from reaching the economically damaging levels, and using

multiple tactics, including cultural, biological, and chemical.

"Integrated Pest Management (IPM) for agriculture is the application of an interconnected set of principles

and methods to problems caused by insects, diseases, weeds and other agricultural pests. IPM includes pest

prevention techniques, pest monitoring methods, biological control, pest-resistant plants varieties, pest attractants

and repellents, bio pesticides, and synthetic organic pesticides. It also involves the use of weather data to

predict the onset of pest attack, and cultural practices such as rotation, mulching, raised planting beds, narrow

plant rows, and inter seeding”(James and Tette, 1997). According to the children's health act of 2000 (2000)

IPM was "an approach to the management of pests in public facilities [or farming areas] that combines

biological,  cultural,  physical,  and chemical tools in a way that minimizes economic, health, and

environmental risks.”

Individually, IPM practices are not very different from practices used in conventional pest control.

Collectively, however, they represent a very different management philosophy. A successful IPM program

considers the effect of every aspect of farm management on pest and beneficial populations. Plowing, crop

scheduling, irrigation and mulch application may be adjusted to reduce future pest problems.

Pest management practices may be classified according to the approach or the method used to deal with

a  pest  problem.  In  terms of approach, pest management practices may be designed to (1) prevent a

problem, (2) suppress a problem, or (3) eradicate a problem. In regard to method, pest management practices

may be classified in a number of categories of which the most common are (1) chemical, (2) cultural and

mechanical, (3) biological, and (4) legal (Road, 1991).

The term "Integrated Pest Management" (IPM), implies integration of approaches and methods into a pest

management system, which takes into consideration the ecology of the environment and all relevant interactions

that pest management practices may have upon the environment in which one or more pest problems may

exist. When IPM principles are applied to a given pest problem, it is generally assumed that environmental

impact and economic risks have been minimized. Since IPM considers all applicable methods, it is also

assumed that emphasis on chemical methods may be reduced when effective non-chemical alternative methods

are available (Road, 1991).

One of the approaches to conduct IPM studies in order to assess potential of a region related to IPM is

baseline survey. "The baseline survey provides data on the existing situation in the absence of a contemplated

intervention. The net benefits of a intervention are often measured as a difference between situations with the

intervention and without the intervention, and assumptions and estimates underlying the baseline can be as

influential as the intervention itself in determining net benefits" (Daku et al, 2000).

The main purpose of the Baseline Survey is to identify the farmers’ stock of knowledge and farmer

perceptions regarding olive [or any other crops such as rice] pests, natural enemies, and pest management

practices, as well as to specify knowledge gaps with respect to olive pest control. Baseline data are required

to understand the socio-economic factors that influence pest perceptions, pest management practices and

potential constraints to IPM adoption. The results of this survey will allow quantitative comparison of pest

management practices between rice growers over time and the retrospective assessment of net project benefits.

They make the comparison of pesticide use and risks possible along the IPM continuum– from pesticide

dependent practices to IPM based practices- as a critical step in documenting food safety, economic,

environmental, and human health benefits of IPM adoption. Baseline data will be used to compare practices

at different sites, which can be useful for planning and targeting of research, extension, and training efforts.

To reach main purpose of this study, which, was to assess integrated pest management (IPM) rice farming

practices in Marvdasht County, following objectives were assumed:

C To identify  respondents' socio economic characteristics;

C To identify and prioritize existing IPM practices used by farmers and

C To identify rice growers' perceptions and attitudes towards IPM.

Materials and methods

A survey study was applied as a methodology of research work. Data were collected using a structured

questionnaire that addressed farmer responses to the questions. The statistical population of the study consisted

of 1145 of farmers in Marvdasht County, Fars province, in Iran. The sample size was determined by using

Cochran's formula. However, the sample included 90 farmers. At the first, a pilot study was conducted in

Kazeron County, using 25 farmers. The aim was to test and improve the questionnaire; Revisions were made

based on the pilot study. Responses from the pilot test were not included in the final samples. However,

Cronbach's alpha computed to measure reliability of the index that its amount was 0.87 which it showed that



160Am.-Eurasian J. Sustain. Agric, 2(2): 158-164, 2007

index has high reliability. For determining the validity of questionnaire, the content validity was used.

Instrument was given to the faculty of the department of agricultural extension and education, the university

of Tehran and extension experts the Jihad-e- agricultural ministry to test for faced and content validity.

The questionnaire included two parts consisting: first 23 IPM mechanisms to be ranked and second

questions about the individual and land factors (level of education of farmers, age, knowledge, land area and...).

Respondents were asked to rate, rather than rank, the importance of the key practices using a 10 point Likert-

type scale, ranging from "not important" (1) to "very important" (10). Respondents were encouraged to add

practices to the list as required. The rating approach allows respondents to assign the same rating to different

practices and in the process need not simultaneously consider all the practices. Most important, data collected

from rating is an interval-based scale which is valuable for the follow-up analyses.

As mentioned above the second part of the questionnaire includes a number of questions about land factors

and individual characteristics.

Research procedure

A package that was mailed to each of farmers two items: a covering letter explaining the importance of

the study, a there-page questionnaire with stamped return address on the back. The covering letter requested

the respondent to return the completed questionnaire within three weeks. The respondents were assured of the

confidentiality of their responses. Follow up phone calls were made to the Agricultural Services Centers (AScs)

that had not responded three weeks after sending out the questionnaire. 

Data analysis carried out in two sections, consisting data description and data inferential analysis.

Descriptive statistics such as frequencies, percentage, cumulative percentage, and median were used in the

descriptive section. Correlation analysis methods and factor analysis were used in the inferential analysis

section.

Results and discussion

Identification of respondent’s characteristics

For persuasion of farmers to adopt IPM in their farms, enough awareness of their socio- economic

conditions is critical stage. Some characteristics of respondents in this research were as following.

Age

According to findings, age of the most of respondents were between 51-60 years old (26.7 percent); and

meanwhile the least age distribution was in “more than 60 years old” (10 percent). Therefore can conclude

most of respondents were middle – aged and experienced.

Sex

According to findings, in this research, there were 29 (32 percent) female and 61 male (68 percent)

respondents.

Level of education

According to findings, level of education of the most of respondents was illiterate (26.6%) meanwhile the

least frequency of level of education was in “over diploma level” (3.3%) category. So that, it is clear

respondents have not suitable level of education. 

Cultivation area of rice

According to findings, 95.5 percent of respondents had lands with less than 2 hectares in size and

meanwhile only 4.5 percent of respondents had lands with more than 2 hectares in size.

Experience in rice cultivation

According to the findings, more than 60 percent of respondents had more than 10 years experience in rice

cultivation.
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Taking part in extension classes on IPM  

According to findings, 76.7 percent of respondents had taken part in extension classes on IPM.

Access to rice pesticides

According to findings, the most of respondents had intermediate access to rice pesticides. Furthermore, 33.3

percent of respondents reported that they had high access to rice pesticides. Pesticides experts believed that

there was positive relationship between farmers’ access to pesticides and used of pesticides, in other words,

farmers who had more access to chemical pesticides, they had fewer tendencies to use other alternatives other

than pesticides use to control pests. Based on field observations to conduct this research, the most amounts

of pesticides used by farmers were bought from black market with high prices. Therefore, apart from the

environmental degradation reduction, one of consequences of reduction in the levels of pesticides used by

farmers is to decrease production costs level and in turn to improve farmers’ livelihood system (table 1).

Need to rice pesticides to control and elimination of pests

According to farmers, heavy use of pesticides was very effective and reliable method to eliminate pests.

In other words, most of time farmers feel need to pesticides use even as mentioned above they bought them

from black market with high prices. As could be seen in Table 1, most of farmers (about 40 percent) feel

“highly” need to rice pesticides use to control and elimination of pests. Also about 25 percent of them believed

that heavy use of rice pesticides “very high” to control and elimination of pests are necessary.

Tendency level of to reduce pesticides use

Attitude of farmers towards pesticides efficiency to control and elimination of pests is very important issue

to reduce in the levels of pesticides use and to adopt IPM practices. As you can see in Table 1, the most

frequency was related to farmers who reported they had “intermediate” and “high” tendency to reduce in the

levels of pesticides use. Also about 17 percent of farmers had low and very low tendency to reduce pesticides

use.

Rice pests control without use of chemical pesticides 

About 50 percent of farmers agreed to feasibility of to control rice pests without use of chemical pesticides

“intermediately”. No one agreed to feasibility of to control rice pests without use of chemical pesticides “very

highly” (table1).  

Correlation analysis for IPM components and variables

Table 2 shows that not only age, education, farm background, and Agree with low consumption of

pesticides was significantly (p<0.05) correlated with Optimal cultural practices but also Availability to

pesticides and Tendency to consumption of pesticides was negatively and significantly (p<0.05) correlated with

Optimal cultural practices.

Also the result showed that agree with low consumption of pesticides, and possibility to pests control

without pesticides was significantly (p<0.05) correlated with biological practices and with availability to

pesticides, and tendency to consumption of pesticides was negatively and significantly (p<0.05) correlated with

biological practices. In addition the result showed that age, farm background in rice, education and possibility

to pests control without pesticides was significantly (p<0.05) correlated with mechanical practices and with

tendency to consumption of pesticides and availability to pesticides was negatively and significantly (p<0.01)

correlated with mechanical practices.

Factor analysis

The factor analysis was utilized to summarize the variables of the research to a smaller quantity and to

determine the effect of each one of the factors to confine the IPM mechanisms. The implemented computations

revealed that the internal coherence of the data is appropriate (KMO=0.75) and Bartlett's test statistical data

was at 0.01 level significant (5544.034). According to Kaiser Criteria there were 3 factors that their Eigen

values were extracted more than 1 (Table 3). 
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Table 1: Descriptive statistic related to some IPM  variables 

Access to need to Tendency to reduce Rice pests control without

rice pesticides rice pesticides pesticides use use of chemical pesticides

items ----------------------------- ------------------------------ ---------------------------------- -----------------------------------

frequency percent frequency percent frequency percent frequency percent

Very low 9 10 6 6.67 9 10 6 7.6

low 11 12.22 10 11.11 6 7.6 30 3.33

intermediate 37 41.11 18 20.00 36 40 45 50

high 29 32.22 34 37.78 36 40 9 10

Very high 4 4.44 22 24.44 3 3.3 - -

total 90 100 90 100 90 100 90 10

statistic    M ean : 35/2      M ean: 25/3         M ean: 30/3                       M ean: 84/2 

    Standard        Standard          Standard                          Standard 

    deviation:93/0      deviation:12/1         deviation:79/0      deviation:90/0

Table 2: Correlation analysis for IPM  components and variables

IPM  components

variables ----------------------------------------------------------------------------------------------------------------

Optimal cultivation practices Biological practices M echanical practices

age *0.204 0.051 *0.307

Farm background *0.223 0.103 *0.267

Land are 0.114 0.074 0.08

education *0.276 **0.316 *0.295

Availability to pesticides *0.191- *0.301- *0.345-

Tendency to consumption of pesticides *0.211- *0.249- *0.270-

Agree with low consumption of pesticides *0.289 *0.492 0.064

Possibility to pests control without pesticides 0.024 *0.510 *0.420

*: p<0.05 and **: p<0.01

Table 3: The extracted determinants along with the Eigen values, variance percentage and the cumulative variance percentage

The factor No. Eigen values The variance percentage of the Eigen values cumulative variance percentage

1 8.392 26.2 26.2

2 5.457 15.1 41.3

3 3.892 8.8 50.01

Table 4: The factors deterring the IPM  mechanisms and the variables of each factor

IPM  component IPM  practices Eigen values

Optimal cultural practices Using of  animal manure 0.8

Using of multi- cultivation instead of single- cultivation  0.79

Cultural rotation 0.76

Using of conservation tillage 0.72

Appropriate irrigation practices 0.71

Safe seed planting 0.68

W eeding out 0.64

Use of weak pesticides with low destructive side effects 0.75

Biological practices keep  out farm animals from infections 0.72

preservation of natural enemies 0.66

Pest control by natural enemies 0.62

M echanical practices Destruction of hibernating places of insects 0.81

Using of traps to control pests 0.76

Using of rolling  to control pests 0.73

The research variables were categorized into 3 factors by using Varimax Rotation Method (Table4). 

The variables of each factor were extracted based on the Table4 and describe as follows:

According to factor analysis the IPM mechanisms were categorized into 3 groups, the first one was called

the optimal cultural practices factor. This factor had the most Eigen value (8.39) among the other factors. Also

this factor explained 26.2% of the total variances of the variables.

The second factor was called the biological practices. This factor that its Eigen value was 5.45 explained

15.1% of the total variances of the variables. 

The third factor was called the mechanical practices. This factor that its Eigen value was 3.89 explained

8.8% of the total variances of the variables. 

As shown in Table 3, the 3 above factors only explained 50 % of the total variance of the research

variables. In other words it wasn't explained 50 of total variance that pertains to other variables and these

portending has not come true in this analysis.

The result of factor analysis showed in Figure 1. Based on this result change agent should be convinced

farmers in IPM to apply. 
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Fig. 1: IPM factors

Conclusion

The use of broad-spectrum chemical pesticides is responsible for significant ecological damage, serious

human health problems, and spiraling costs of production. Alternative pest control methods are often described

as integrated pest management (IPM), although this term encompasses a wide range of strategies and

technologies. It is generally acknowledged that an acceptable solution to the problem of pesticide excessive

use must include policy change, the establishment of knowledge-intensive and farmer-based approaches to pest

management, and the utilization of novel pest control techniques (Mumford and Stonehouse, 1994; Kenmore,

1996; Schillhorn van Veen et al., 1997).

To assess and summarize present IPM practices used by this region's farmers, it was used factor analysis.

The results revealed that present IPM practices which were used by farmers, were included 3 factors, the first

factor was called the optimal cultural practices factor. This factor explained 26.2% of the total variances of

the variables which has highest contribution in explaining variables, followed by second and the third factors.

The second factor was called the biological practices that explained 15.1% of the total variances of the

variables. In addition, the third factor was called the mechanical practices. This factor explained 8.8% of the

total variances of the variables. 

These results indicate that the majority of Iranian rice growers responding to the survey were used

intermediate level of IPM (45%) practices. This suggests that future rice IPM extension efforts should be

directed towards increasing all 3 mentioned factors particularly the second third factors. Because for example

implementation of first factor practices cause to prevent and/or avoid pest problems in rice before they occur

would likely have the greatest impact contributing to further reduction in pesticide use.
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