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 The objective of the present paper is to analyze employment of appropriate techniques 
in water resources management in drought years as well as to study the effect of 

individual, agriculture, social, and economic characteristics of farmers on application of 

such techniques. The statistical population is rice farmers of Ilam province, Iran. 
Required data were collected by questionnaire and interview with 150 farmers; then,the 

data, gathered via questionnaires, were analyzed by SPSS software in descriptive and 

inferential statistics.The results of correlation analysis demonstrated that there isa 
positive relationship betweendependent variable and farmers’ level of education, total 

land area,under-cultivation land areaof rice, farming experience, rice-farming 

experience, participation in training courses, annual income, and income earned from 
rice production, knowledge and attitude to appropriate techniques and skill to apply 

appropriate techniques.The results of multiple regressions indicate that level of 

education, rice-farming experience, participation in training courses, knowledge to 
appropriate techniques and skill to apply appropriate techniques affect significantly on 

the dependent variable. 
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INTRODUCTION 

 

 Due to increasing population growth during last decades, governments emphasized on more exploitation of 

water resources in order to meet the increasing water needs. They tried to increase supply of water resources in 

response to growing demand [10]. Intensification of water resources limitation is a complex process dependent 

to a set of natural and social items [10] Totally, interaction of this items causes an irregularly increase of water 

use, reduction of suitable high-quality water, and inappropriate use of water in different uses [7]. 

 On the other hand, the annual accessible water in the world is just 2001 m3 that is predicted to decrease to 

the critical level of 1700 m3 in 2 next decades [13]. Global statistics show that in the near future, many regions 

in all over the world encounter water scarcity that is believed to be the biggest problem in the world. Year 2003 

is named fresh water global year implying the importance of sustainable optimum use of this precious resource. 

Growing population has raised water demand making the water scarcity problem worse; besides, decrease the 

volume of accessible fresh water [8].The study literature shows that agriculture consumes most of available 

fresh water. In 2002, 70 percent of fresh water was allocated to agriculture [7].Yet, in developing countries, 90 

percent of fresh water is employed in agriculture [14]. 

 Iran is a developing country, located in a dry and semi-dry region, and face water scarcity problem. The 

researches indicate that the total volume of reproducible water resources in Iran is 88.5 milliard cubic meter; 

from which, 93.5 percent' equal to 83 milliard cubic meter, is consumed in agriculture sector; 4.5 milliard cubic 

meter is utilized for domestic and drinking use and the rest is spent in industry and other sectors [4]. According 

to criteria of International Water Management Institute (IWMI), Iran confront intensive water crisis [1]. Besides 

natural water scarcity, another challenge in dry countries like Iran is water resource management and optimum 

utilization. Due to precipitation decrease and drought in recent years, it is necessary to optimize water 

consumption as well as research on application of proper techniques for favorable water management in order to 
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decrease negative impacts of drought. Promotion of agriculture water productivity, food security and sustainable 

supply of food necessitate increasing water consumption efficiency, refining management structure and 

optimizing water utilization [5]. 

 Rice international research institute [3] studied on development of training courses about water reserve 

technologies in rice production and suggested that such technologies increased water consumption productivity 

causing 30-40% reduction in water consumption in rice production. Mohammadi, et al, (2009) suggest that 

farmers' age, farming experience and water management problems have negative significant influence on 

farmers' skill about agriculture water management techniques; while, farmers' education level have positive 

significant effect on it [8]. Pereira et al., (2002) investigate water resource management in droughty condition 

and suggested that farmers' knowledge and skill significantly affect on favorable management of agriculture 

water. Regarding water crisis and challenges, optimum use of water resources is nowadays of interest of many 

countries [11]. Yet, appropriate irrigation techniques for sustainable water consumption are neglected in Iran 

unfortunately [2]. Waste of water in transmission, distribution and consumption stages keeps irrigation 

efficiency in low level of 40% which is much less than global standard. On the other hand, recent drought in 

Iran intensifies the problem. Therefore, it is necessary to employ appropriate techniques to encounter drought in 

Iran. Meanwhile, research on application of such techniques helps farmers to utilize such techniques to decrease 

negative influences of drought. As rice is a plant with high water need, it is inevitable to employ appropriate 

techniques of water resource management. The present research tends to investigate application of appropriate 

techniques for resistance against drought by rice-farmers in Iran and realize the factors influencing on it. 

 

MATERIALS AND METHODS 

 

 The research is a survey with descriptive and correlation method. The population consists of the rice 

farmers of Ilam province of whom 150 were selected via Cochran formula as the sample group. The data were 

collected by a questionnaire in Proportional Stratified Sampling. The questionnaire was studied by a group of 

experts of Agriculture Training and Development, and the corrections were made. This way it attained its 

content validity. To attain the reliability of the questionnaire, 30questionnaires were completed, and the 

Cronbach Alpha coefficient was calculated which was equal to 0.76 demonstrating that the questionnaire was 

reliable. Then, the gathered data was analyzed in SPSS software by correlation coefficients, compare means, and 

multiple regressions.  

 

RESULTS AND DISCUSSIONS 

 

 The gathered data and research variables are analyzed as follow. 

 

I. Descriptive Conclusions: 

A. rice farmers ' personal, agricultural, and economic characteristics: 

 Based on the results shown in table 1, the mean age of the sample group is 51.32, ranging between the 

youngest rice farmer aged 24 and the oldest aged 77. The mean of number of years spent on education is two 

years and eleven months ranging between zero and twelve years. This reveals that the sample rice farmers are 

poorly-educated.  

 The mean of land area owned by the subjects is 7.97 hectares, and the mean of under-cultivation land area 

of rice is 1.36 hectares. The mean of farming experience is 17.5 years, and the mean of farming rice experience 

is 16.2 years. In addition, the mean of total annual income is 4136.6 USD per each farmer, and the mean of 

annual income out of rice production is 1156.6 USD per each farmer. 

 
Table 1: Rice-farmers’ personal, agricultural, and economic characteristics. 

maximum Minimum SD Mean Variable 

77 24 13.81 51.32 Age(year) 

12 0 3.25 2 Education (year) 

18 0.5 3.27 7.97 Total land area (hector) 

5 0.5 0.7 1.36 under-cultivation land area of rice (hector) 

35 1 8.1 17.5 Farming experience (year) 

35 1 8 16.2 Rice farming experience (year) 

6500 2000 1014.8 4136.6 total annual income (USD) 

2000 500 485.4 1156.6 income earned from rice production (USD) 

 

1-2 investigation application of appropriate techniques of agriculture water resource management at drought 

condition in Ilam Province, Iran: 

 In order to investigate application of appropriate techniques of agriculture water resource management at 

drought condition in Ilam Province, Iran, we propounded a question with 6 items in a 5-choice Lickert scale. As 
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seen in table 2, "controlling surface and underground water resources" is the most frequently-employed 

technique by farmer to resist against drought. In contrast, technique "refinement of soil" is the least one.  

 
Table 2: Application of appropriate techniques of agriculture water resource management at drought condition in Ilam Province, Iran 

Technique mean S. D C. V rank 

Change of land use 1.33 0.54 0.40 5 

Refinement of plant pattern system 2.28 0.87 0.38 4 

Planting varieties resistant to drought 1.98 0.69 0.34 3 

Planting crops resistant to drought 3.20 1.02 0.31 2 

Refinement of soil 1.89 0.79 0.41 6 

controlling surface and underground water resources 3.55 0.43 0.12 1 

 

II. Analytical Conclusions: 

 In this section, the hypotheses of study are evaluated by considering the results of the statistics. 

 

A. bivariate analyses: 

1. Personal characteristics: 

 The results, demonstrated in table 3, indicate that there is a relationship between farmers' personal 

characteristics and application of appropriate techniques. There is a negative and significant relationship at level 

of 5% between their age and application of appropriate techniques in water resource management; precisely, the 

older the farmers are the less willing they are to employ appropriate techniques. In other words, the techniques 

employed by younger farmers are more proper than did by older ones.  

 Moreover, there is positive significant relationship between farmers’ education and application of 

appropriate techniques at the level of 1% as shown in table 3. The higher the level of the farmers’ education is, 

the more willing they are to employ appropriate techniques in water resource management. As the higher-

educated farmers access to more information sources, they are more aware of the benefits of such techniques. To 

get more benefits, they decide to apply appropriate techniques. There is no significant relationship between 

applications of appropriate techniques by farmers and their sex and number of members of household. 

 
Table 3: Relationship between farmers' personal characteristics and application of appropriate techniques 

Sig Coefficient Test Independent variable Dependent variable 

0.048 0.94*- Spearman 

correlation 

Age  

application of 

appropriate techniques 
by farmers 

0.003 0.284** Spearman 

correlation 

Level of Education 

0/057 
1.112  

T test Sex 

0.064 0.083- Spearman 
correlation 

number of members of farmers' household 

*:significant at 5% level**:significant at 1% level 

 

2. Agricultural characteristics: 

 As shown in table 4, there is positive significant relationship between application of appropriate techniques 

against drought by farmers and their total land area and also under-cultivation land area of rice; precisely, the 

farmers with bigger the total land and rice farm land are the more willing to employ appropriate techniques of 

water resource management in drought years. In addition, farmers' farming experience and rice-farming 

experience have positive significant influence on application of appropriate techniques of water management; to 

be precise, the longer the farming and rice-farming experience are the more willing to apply appropriate 

techniques. This could be for experienced farmers have more skills to decrease negative impacts of drought by 

application of appropriate techniques in water management. 

  Additionally, there is positive significant relationship between kind of irrigation resource and application of 

appropriate techniques by farmers. Also, there is negative significant relationship between dependent variable 

and ownership type and farming system. 

 
Table 4: Relationship between application of appropriate techniques by farmers and their agricultural characteristics. 

Sig Coefficient Test Independent variable Dependent variable 

0/005 0.256** Spearman correlation total land area  

 

 
Application of 

appropriate techniques 

in water resource 
management 

0.000 0.298** Spearman correlation rice land area 

0.000 0.278** Spearman correlation farming experience 

0.000 0/312* Spearman correlation rice-farming experience 

0.089 1.032 F Test farming system 

0.059 1.452 F Test ownership type 

0.001 3.231** F Test kind of Irrigation resource 

*:significant at 5% level **:significant at 1% level 
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3. Social characteristics: 

 Table 5 demonstrates the relationship between the farmers’ social characteristics and application of 

appropriate techniques against drought. The results indicate that there is positive, significant relationship 

between the application of appropriate techniques against drought and farmers' participation in training courses, 

their knowledge about, attitude to and skill for employment of appropriate techniques. There is no significant 

relationship between farmers' cooperation with rural communities and application of appropriate techniques by 

them. 

 
Table 5: Relationship between application of appropriate techniques by farmers and their social characteristics. 

significance coefficient Test 
 

independent variable 
 

dependent 
variable 

0.124 0.054 Spearman correlation cooperation with the rural communities  
 
 

 
application of 
appropriate 

techniques 

0.001 0.212** Spearman correlation participation in training courses 

0.000 0.286** Spearman correlation knowledge about appropriate techniques 

0.000 0.310** Spearman correlation attitude to apply appropriate techniques 

0.020 0.198* Spearman correlation skill for application of appropriate 
techniques 

*:significant at 5% level **:significant at 1% level 

 

4. Economic characteristics: 

 The results shown in table 6 indicate the relationship between employment of appropriate techniques 

against drought by farmers and their economic characteristics. Moreover, farmers’ annual income and income 

earned from rice production have positive significant influence on employing appropriate techniques by them at 

the level of 1%. In the other words, framers with better economic situation have much more propensity to 

employ appropriate techniques against drought than those with less income. 

 
Table 6: The relationship between application of appropriate techniques by farmers and their economical characteristics. 

significance Coefficient Test independent variable dependent variable 

0.000 0.254** Spearman correlate farmers' annual income application of 

appropriate 

techniques 
0.000 0.356** Spearman correlate farmers' income earned from rice 

production 

**:significant at 1% level 

 

3-analytical statistics: 

3-1- Stepwise multiple linear regressions: 

 In order to expand our view about factors influencing on dependent variable, effects of explanatory 

variables are analyzed by stepwise multiple linear regression. In this method, multiple regression are done step 

by step; so that, in each step a new variable is added to regression. The added variable is one which induces the 

greatest reduction in the error sum of squares. In this manner, the effects of explanatory variables on the 

dependent variable are investigated; the variation of the dependent variable is forecasted; and the share of each 

independent variable in variance of dependent variable is determined. 

 As seen in table 7, F is significant at 1% level implying that there is at least one independent variable, in the 

regression model, that has a significant impact on the dependent variable. Based on the analysis, the equation of 

regression model is made. R
2
 in the model signifies that 52% of the variance of the dependent variable is 

explained by the independent variables existing in the model. 

 Moreover, the values of the significant levels presented in table 7 demonstrate that of all the factors in the 

model, level of education, rice-farming experience, participation in training courses, knowledge about 

appropriate techniques and skill for application of appropriate techniques have significant effects on the 

dependent variable. The other variables have no significant effect on the dependent variable, and are out of the 

model. 

 
Table 7: Multiple regressions for investigation the factors affecting on the dependent variable. 

Sig t β b  

0.000 16.789 - 109.33 Intercept 

0.009 6.456 0.223 7.664 level of education 

0.000 11.779 0.279 28.009 rice-farming experience 

0.034 2.223 0.087 12.223 participation in training courses 

0.000 12.128 0.371 18.771 knowledge about appropriate techniques 

0.000 9.887 0.213 13.113 skill for application of appropriate techniques 

R2=0.52 F=11.345 Sig=0.000 
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Conclusion: 

 As mentioned before most of studied farmers are old and poorly-educated. On the other hand, based on the 

results there is negative and significant relationship between farmers’ education and application of appropriate 

techniques of water management by them. Therefore, it seems quite essential to make plans to make farmers 

familiar with appropriate techniques of water management. It is suggested that helpful courses and workshops 

are held to introduce and discuss techniques of water management, and appropriate ways of employing water 

resources. This could be better achieved if the difficulties and obstacles of optimum use of water resources are 

discussed with the experts, and appropriate strategies are introduced to improve the situation of water resources. 

It is also recommended that difficulties and obstacles of optimum use of water resources are explained by 

experts, and appropriate strategies are introduced to farmers in order to achieve an optimized sustainable use of 

water resources. 

 Additionally, as most of irrigation and water transmission methods in Iran are traditional, and a 

considerable volume of water is wasted as a result, it is suggested that the government give long-term, low-

interest loans to poor farmers so that they could set up more suitable systems of water transmission, and take 

advantage of more efficient irrigation. It would decrease the consumption of water and increase the farmers’ 

income. 
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