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This study aimed to evaluate the environmental and economic effects of the
development of mini-bubbler pressurized irrigation projects as a modern irrigation
system in Birjand County, South Khorasan Province, from the perspective of farmers
and users, so the quantitative and qualitative processes of these irrigation projects can
be evaluated. Data collection was conducted with a survey technique and the results
showed that most of the farmers had a favorable assessment of the environmental and
economic effects of the plan. The economic factor was found to be the most
important factor during the evaluations, which included the variables of reducing the
time required for irrigation, increasing the amount of production per hectare,
increasing the cultivated area, reducing labor costs, reducing water and irrigation
costs, improving the quality of products, and increasing the income from agriculture,
which explained ca. 26.2 percent of the total variance. The second factor was the
environmental factor, which includes the variables of the more appropriate use of
fertilizers and pesticides, reduction of plant diseases, reduction of weeds, and
prevention of soil salinization, which explains 21.6 percent of the total variance.
Also, the effects of mini-bubbler irrigation on agricultural inputs were also evaluated,
which included the variables of less water consumption, less seed consumption per
hectare, compliance with the cultivation pattern, and increasing the mechanization
factor, and explained 17.8 percent of the total variance. The social factor also
includes the variables of gaining social credit, the cooperation of users in maintaining
the system, and observing the irrigation schedule, and it explains 11.2 percent of the
total variance. Finally, based on the obtained results, suggestions have been made for
the success of implementing and using such projects.
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Table 1. Demographic information of the research

s Highest frequency Lowest frequency
Description Subject Percent Subject Percent
Age 31-50 years old 49.0 Lower than 30 yearss old 5.6
Education Diploma 36.4 M.Sc. and higher 24
Main occupation Agronomy 88.3 Non-agriculture 11.7
Secondary occupation None 44.4 Sales 13.2
Experince in agriculture 16-30 years 50.6 Lower than 5 years 14.6
The area of private water lands 4-7 hectares 48.2 More than 10 hectares 20.2
The area of private rainfed lands None 67.8 Lower than 4 hectares 135
The area of rental water lands None 84.8 4-7 hectars 43
The area of rental rainfed lands None 924 Lower than 4 hectares 22
The status of water access for autumn planting Good 54.5 Very bad 6.7
The status of water access for spring planting Average 62.6 Very good 11.2
Satisfaction rate with the Minibubbler design High 59.7 Very low 2.4
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m Surface irrigation  ® Minibubbler irrigation
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B I I
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Higher than 3000 kg 2000-3000 kg 1000-2000 kg Lower than 1000 kg

Figure 1. Average frequency of crop yield under minibubbler and surface irrigation

m Surface irrigation = Minibubbler irrigation

300

200

100

1 person 2-3 persons 4-6 persons More than 6 persons

Figure 2. Frequency of employment under minibubbler and surface irrigation
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Table 2. Average and standard deviation of farmers’ opinions to evaluate mini-bubbler pressurized irrigation

Priority Variable Average Standard deviation
1 Increasing yield in hectares 4.59 0.75
2 Increasing income from agriculture 4.35 1.09
3 Increase in cultivated area 4.26 1.16
4 Less water consumption 4.19 1.23
5 Prevent soil drain 4.03 1.34
6 Adherence to watering schedule 4.01 131
7 Improving the quality of products 3.97 1.35
8 Less consumption of seeds per hectare 3.86 1.38
9 Cooperation of users in maintaining the system 3.78 1.39

10 More appropriate use of fertilizers and pesticides 3.73 1.43
11 Increasing the mechanization factor 3.65 1.39
12 Compliance with the cultivation pattern 3.62 1.38
13 Reduction of weeds 3.55 1.38
14 Reducing pests and diseases 3.52 1.38
15 Gaining social credit 3.49 1.37
16 Reducing the time required for irrigation 3.31 1.46
17 Reducing water and irrigation costs 3.29 1.46
18 Reducing labor costs 3.24 1.45

Table 3. Management factors preventing optimal use of mini-bubbler pressurized irrigation

Factor Effects (%)
Very high  High  Average  Low  Verylow
The involvement of organizations in pumping management 31 55 6.4 41.0 44.0
Weakness of users in decision making 4.9 10.2 344 44.0 6.5
Not having a trustee to maintain the facilities 9.1 22.7 38.6 23.7 8.9
Inability of pumping production cooperatives 17.6 374 22.6 17.1 5.3
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Table 4. Extracted factors along with the eigenvalues and variances before and after rotating the factors

Before rotation After rotation
Factor - - - - - -
Eigenvalues Cumulative variance percentage Eigenvalues Cumulative variance percentage
1 8.8 45.4 4.6 26.2
2 2.8 61.0 4.3 47.8
3 2.1 713 3.8 65.6
4 11 76.8 25 76.8
Table 5. Correlation of extracted factors with its component variables after rotating
. Score
Factor Research variable 1 2 3 4
Reducing the time required for irrigation 0.59
Increasing yield in hectars 0.77
Increase in cultivated area 0.63
Economic Reducing labor costs 0.75
Reducing water and irrigation costs 0.86
Improving the quality of products 0.75
Increasing income from agriculture 0.62
More appropriate use of fertilizers and pesticides 0.82
Environmental Reducipg pests and diseases 0.67
Reduction of weeds 0.73
Prevent soil drain 0.72
Less water consumption 0.86
Agricultural inputs Less cc_msumpt_ion of seer per hectare 0.66
Compliance with the cultivation pattern 0.77
Increasing the mechanization factor 0.62
Gaining social credit 0.79
Social Cooperation of users in maintaining the system 0.65
Adherence to watering schedule 0.86
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