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Abstract: One well cited ascertain in the literature is that, irrigation water is important for the productivity of
a society and the livelihood of its members. The primary objective in coming years will be to balance water
supply and demand among users to ensure adequate water for agriculture and sustainable irrigation system
management  while  satisfying  other  needs.  The  methodology  used  in  this study involved a combination
of  descriptive  and  quantitative  research.  The  total population was 350 producers in six provinces in Iran.
The purpose of this study was to identify influential factors on adopting the modern methods of irrigation.
Based on the discriminant factor analysis, the factors were categorized into four groups namely producers
income level, irrigated farming land under cultivation, capability of producers in managing agricultural water
and cooperation between the producers and related organizations in managing agricultural water. The total
variance explained by these four factors is 40%.
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INTRODUCTION greatly increased demand for food, primarily from

Irrigation development directly boosts yield and increased demand for food will have to be addressed by
gives farmers the water security they need to take risks improved and expanded irrigation. However, this
with new crops and to enhance inputs such as fertilizer represents only a partial solution. Most irrigation systems
and seeds. The World Bank pointed out that agricultural are financially out of reach for poor landholders [9].
water management (AWM) is not a goal in itself but part FAO reported that in Iran, where 36% of arable land
of a process of resource management that provides critical is cultivated, water constraints are the main limit on
input to agricultural production  and  farmer  incomes  [1]. cultivated area expansion and yield improvement [10].
Irrigated agriculture accounts for 80% of water Also FAO stated that important efforts are currently
consumption worldwide [2]. Irrigation provides 40% of the underway to promote the use of pressurized irrigation
world's food from only 17% of the cropped areas [3]. systems; at present, 2,500,000 ha are equipped with drip

According to recent reports, over 60% of the world's and micro irrigation. The goal is to increase this area by
irrigation is in Asia. Since 1965, the irrigated area has 100,000 ha annually, in order to reach 1 million ha by the
almost doubled in Asia so that irrigated agriculture is now year 2030 [10].
a main source of food security, higher farm incomes and Iranian water requirements will amount to
improved welfare among rural populations [4]. Takashi, 150,000,000,000 cubic meters in 2021. Consequently we
showed that the traditional concept of agricultural must not only emphasize the decrease of population but
productivity has been the volume of yield per unit of land. also we should pay attention to the policies and strategies
The new concept has to be based on the scarcity of related to efficient use of water resources along with the
water. The productivity per unit of water needs to be the prediction of technologies required for coping with this
basic concept that measures agricultural productivity in important factor. Lack of attention to this important factor
the developing countries [5]. has brought about a crisis for Iran while we sometimes

The world’s population is expected to increase from witness water wasting up to 70% in agricultural usages
6 billion to 10 billion by mid-century, which will lead to and Iran will enter water tension in view of the population

developing countries [6, 7, 8]. Much of the projected
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increase and increase of demand for  food.  As  a  result broad objectives as economic growth, rural and
during the last 3 decades paying attention to water agricultural development, food security and protection
resources has been developed to be a pivotal and against adverse drought conditions.
important matter rather than a subsidiary one. This is the According to the world development report
result of national and international awareness and belief published in 2006, the challenges facing agricultural water
in the latest facts. In fact the natural resources are as management include: (1) policy and institutional
limited as water and the reproduction and revival of these challenges, (2) economic and financial challenges, (3)
resources are costlier and more time-consuming than their declining investment, (4) the inability of technology and
protection.  But  man  has  used up  the  original  capital water resources to supply growing demand, (5) poverty
long ages ago instead of using the incomes created by and rural income challenges and (6) environmental factors
natural resources. and the sustainability imperative [13]. The main problems

In view of the abovementioned matters the main facing agricultural water management in Iran include:
matter emphasized in this research is the fact that in view water scarcity, ground water depletion, pollution, water
of the annual index of Iran’s renewable water resources logging and salinity. These are symptoms of a
the increase of the water demands and requirements is comprehensive water supply problem embedded in policy,
15% in 2021 than the potential capacity of Iran’s institution and market failures related to the development
renewable water resources. Failing to pay attention to this of water resources [10].
matter will bring about a serious crisis for farmers and Verma  pointed  out;  one  such  intervention is
other walks of life. On the other hand the irrigation system micro-irrigation  technologies,  commonly  in  use in
lacks appropriate quality. " The purpose  of  this  study water-scarce areas of developed countries. These
was to identify influential factors on adopting the modern technologies provide the ability to use water more
methods of irrigation. Specific objectives of the study efficiently in irrigated agriculture. Micro irrigation
were to: (1) Determine effective obstacle in utilizing technologies can also improve productivity, raise incomes
optimizing agriculture water resources management. (2) by improving crop yields and outputs and enhance
Determine reasons of producers for not adopting the household food security [14].
modern methods of irrigation." Numerous studies have established the benefits of

Prior Research: Irrigation contributes to agricultural organizations are engaged in actively promoting these
growth  by  raising  the productivity of land and labor technologies. The main constraints contributing to the
(and augmenting input such as seeds and fertilizer) low rate of irrigation development in Iran have been
Akpabio et al. [11]. The key objective over the next identified as:
decades will be to ensure that irrigated agriculture
enhances the sector’s value added, farmers’ incomes and Lack of a comprehensive national irrigation policy
food security at the global, national and household levels and comprehensive legal framework for irrigation
by rapidly meeting the rising demand for food at development.
affordable prices [9]. Inadequate coordination within the irrigation sector

Inappropriate  irrigation  management  has that has led to duplication of efforts, conflicts of
contributed to environmental problems including interest and inefficiency in the utilization of water
excessive water depletion, falling water tables due to resources.
excessive mining and water quality reduction, water Inadequate funding for irrigation development.
logging, salinization and poor irrigation practices Uneven distribution of water resources in terms of
accompanied by inadequate drainage that has often seasons and regions.
damaged the soil. Today, huge losses in irrigation Lack of adequate infrastructure.
systems and poor water management practices have Lack of adequate credit facilities.
worsened the water crises that already exist in many
countries. Notably, irrigation and poor drainage lead to Economic efficiency is only one of the many factors
water logging and salinization [12]. that influence farmers’ decisions to adopt micro-irrigation.

Due to the important role of irrigation in agricultural The successful adoption of micro-irrigation requires, in
growth, developing countries such as Iran need to addition to technical and economic efficiency, some
promote irrigation development in order to achieve such additional preconditions:

micro-irrigation; several government and non-government
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The target beneficiaries need to know about the Tehran University, Tarbiat Modares University and
technical and economic advantages of using these Islamic Azad University. A pilot test was conducted with
technologies which may be achieved through 30 producers. Questionnaire reliability was estimated by
extension services. calculating Alpha Cronbach Coefficient and Compose
Creating a market for new technologies is slow and Reliability methods by using SPSS and LISREL softwares,
expensive. It takes sustained effort and resources to by which reliability for the overall instrument was
raise awareness on and demonstrate the estimated at 0.85 and 0.68%, respectively. 
effectiveness of a product.
The technologies need to be accessible to the RESULTS
potential users. Awareness or knowledge does not
guarantee actual adoption unless the technologies Reasons of producers for not adoption the modern
are made accessible to the farmers through methods of irrigation.
institutional support systems such as credit Regarding the reasons of producers for not adopting
provisions and subsidies [15]. the modern methods of irrigation 74.3, 76, 62.3 and 74

MATERIALS AND METHODS and concrete pools methods, high costs and only 22.9,

The methodology used in this study involved a indicated (Table 1). 
combination of descriptive and quantitative research
methods. The population of this study included LISREL Analysis for Identifying Effective Obstacle in
producers   (N   =220000)   of   six   provinces,   which  in Utilizing Optimizing Agriculture Water Resources
350 producers was selected. Different data collection Management: By using LISREL 8.5 software, ordinal
methods were applied in this research, such as using factor analysis have been done to know the obstacle
national and international researches, national and factors in optimizing agriculture water resources
international  papers  and  searching  scientific  references management and it was clear by using the statistics on
on    internet;  hence,   a   questionnaire   was  designed constructive equations that, the best analysis is the factor
as  the main  research  tool  based  on  obtained  results. analysis having 4 factor and Logit function. As it is
It should be mentioned that the questionnaires observed in the Table 2, economic and finance problems,
completion method was through interviews and face to planning, extension and education and natural are the four
face visits. grades in the correct management of agriculture water

The research sample was based on the Cochran resources.
formula by using stratified random sampling and a The total variance explained by these four factors is
questionnaire was developed to collect related data, as 40.55% in an incorrect management of agriculture water
well. Face validity was established by a panel of experts resources and the rest of variance explained by the other
including  faculty  members  and  graduated   students   at factors not included in the research (Table 2).

percentage respectively means dropping, rain, permeable

2.6, 9.4 and 2.9 percentage salinity of water have been

Table 1: Distribution of not adopting the modern methods of irrigation

Reasons of producers for not accepting

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Lack of

information

Unawareness Lack of expert on the

Lack of of modern in the importance Low

Method of necessary Uneven Lack of Shortage of technologies irrigation of water Smallness Scattering Lack of Lack of Salinity government High

irrigation training fields insurance equipment in irrigation specialists resources of tracts of tracts acquaintance interest of water Budgets cost

Dropping Frequency 125 78 92 122 81 104 58 50 102 66 71 80 187 260

Percentage 35.7 22.3 36.3 34.9 29.7 23.1 16.6 14.3 29.1 18/9 20.3 22.9 53/4 74.3

Rain Frequency 115 71 102 122 83 91 118 142 103 67 62 9 215 266

Percentage 32.9 20.3 29.1 34.9 23.7 26 33.7 40.6 29.4 19.1 17.7 2.6 61/4 76

Permeable Frequency 114 80 78 75 68 67 88 102 98 71 16 33 173 218

Percentage 32.6 22.9 22.3 21.4 19.4 19.1 25.1 29.1 28 20/3 20.3 9.4 49/4 62.3

Concrete Frequency 86 38 31 26 38 58 52 69 72 34 55 10 189pools 259

percentage 24.6 10.9 8/9 7.4 10.9 16.6 14/9 19.7 20.6 9.7 15.7 2/9 54 74
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Table 2: The quantities of standard parameters in factor analysis of obstacle in utilizing optimizing agriculture water resources management

Latent variable Observed variables SS R t E Variance by factor2

High cost sprinkler irrigation system (installation and maintenance) 0.75 0.52 14.15 0.053

High cost of converting traditional canals 0.77 0.61 15.59 0.055

Government weak policies 0.78 0.58 11.58 0.048

Shortages in the credits 0.79 0.64 10.22 0.066

Economical and Finance Shortage in assisting services 0.61 0.37 11.87 0.055 13.400

Lack of insurance for irrigation systems 0.62 0.39 8.750 0.070

Shortage in irrigation equipment 0.61 0.31 10.79 0.061

Subside allocation of water in agriculture 0.58 0.33 15.06 0.057

Effects of digging deep wells on dryness semi deep wells 0.64 0.34 10.15 0.070

No drainage system usage 0.76 0.62 8.750 0.070

Planning No usage of agriculture water drainage 0.73 0.56 13.03 0.074 11.890

Inconsistency between the number of wells and field area 0.64 0.33 10.03 0.069

Salinity land 0.71 0.36 10.46 0.078

Unawareness on low benefit in traditional methods 0.70 0.49 11.00 0.490

No acceptance of modern irrigation systems 0.71 0.51 11.90 0.110 9.360

Extension and Education Unawareness of modern irrigation technologies 0.79 0.63 12.94 0.110

Lack of irrigation specialists expert 0.64 0.41 10.75 0.085

Scattering of land tracts 0.51 0.56 3.340 0.460

Natural 5.900

Common water resource 0.60 0.24 8.360 0.120

Total 40.55%

Table 3: Suitability indicators in factor analysis obstacle factors in utilizing best management of agriculture water usage

Goodness of fit test Amount

Normal theory weighted least squares chi-square 384.61

P-value 0.03

Degrees of freedom 142.00

Root Mean Square Error of Approximation (RMSEA) 0.07

Comparative Fit Index (CFI) 0.96

Normal Fit Index (NFI) 0.94

Goodness of Fit Index (GFI) 0.90

Adjusted Goodness of Fit Index (AGFI) 0.86

Model fit range from acceptable (RMSEA) to weak them are capable for recognition traditional methods are
(X /df ratio and p- value) to good (CFI, GFI, AGFI and NFI new methods of irrigation. Stepwise method was used for2

(Table 3 and Fig. 1). importation of independent variables to the analysis.

Discriminant Analysis of Influential Factors on importation and exportation of variables to different steps
Affecting the Adoption of Modern Irrigation Methods: and Split- sample was used for validity of discriminant
Influential factors on adopting the modern methods of function.
irrigation (as discriminating group variables) were For significance determination of independent
determined using discriminant analysis. Scores of these variables in discrimination between adopter groups,
factors  were  imported as independent variables structure correlation or structure matrix was used that
(variables that can discriminate different traditional and indicates the positions of independent variables before
modern irrigation method) to the analysis for computation entering to the analysis. Based on the values of the
of their significance in the discriminant equation and their structure matrix, contribution variable of producers total
weights, in the other words to be revealed that which of income   has   the   strongest   correlation   (r = 0.99)   with

Wilks’ Lambda statistics was used in this method for
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Fig. 1: X model of obstacle factors in utilizing best assessment  of  discriminant  function  is  Eigenvalues
management of agriculture water usage which implies the model capability for discrimination

discriminant function. This result indicate that total According table 6, discriminative regression equation
income is the most important component for for two groups of using new methods and use of
discrimination of two groups (using new methods and use traditional methods of irrigation water, based on non
of traditional methods of irrigation water) and rate of standardized canonical discriminant function coefficient
cooperation    between      the      producers     and    active (Table 6), is as follow:

organizations in agriculture water management, size of
farm and capability of producers in managing agricultural
water variables with (r = .641), (r =.634) and (r= .53)
respectively, are less important in respect of correlation
with the discriminant function, in other words, they are
less important in terms of discrimination of producers in
using new methods and use of traditional methods of
irrigation water. The correlation value between producers
Education level by (r = .175) with discriminant function is
in lowest level so it can be concluded that mentioned this
variable has lowest power in the discrimination of adopter
groups (Table 4).

Wilks’ Lambda statistics indicates that there are
meaningful  differences  between  two  groups  (use of
new irrigation  methods)  and  (use  of  traditional
methods).  Canonical  Correlation  coefficient  indicates
that  there  is  correlation  between  variables  of  groups
and  discriminant  score.  Another  criterion in

(Table 5).

Table 4: Compare means of factor scores of effective factors on adoption and non adoption new irrigation methods 

Factor Mean G1 MeanG2 r Sig.

Education level 9.12 6.93 .175 .006
Total income 28.30 10.75 .793 .000
Number of irrigation water resources 2.47 1.90 .230 .08
Share of irrigation water 3.87 2.36 .379 .000
Capability of producers in managing agricultural water 2.12 1.19 .530 .015
Extension services in order to cure the agriculture water management 2.47 2.20 .428 .000
Rate of cooperation between the producers and related organizations 2.06 1.56 .641 .023
Irrigated farming land under cultivation 41.55 10.62 .634 .000
The producers attitude on agriculture water resources management 3.42 3.37 .205 .719

G = 302. Use of traditional irrigation methods G = 48. Use of new irrigation methods1 2

Table 5: Test of function

Equation Eigenvalues Canonical Correlation Wilks' Lambda Chi-square df Sig.

F .347 .642 .80 75.29 4 .0001

Table 6: Standardized and non standard canonical discriminant function coefficients

Variables Standard coefficient Non standard coefficient

Producer total income .425 .027
Irrigated farming land under cultivation .388 .011
Capability of producers in managing agricultural water .351 .463
Rate of cooperation between the producers and related organizations in managing agricultural water .361 .385
Constant - 2.06
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Table 7: Function at Group centriods

Different groups Coefficient (equation 1)

New irrigation methods 1.23
Traditional irrigation methods -.195

Y1=- 2.06 + .027x +.011x  + .463x +.385x (lack of necessary training, uneven fields, lack of1 2 3 4

x = Producers income level modern technologies in irrigation, lack of expert in the1

x = Producers irrigation farming land irrigation specialists, lack of information on the2

x = Capability of producers in managing agricultural importance of water resources, smallness of tracts,3

water scattering of tracts, lack of acquaintance, lack of interest,
x = Producers rate of cooperation salinity of water, low government budgets and high cost)4

DISCUSSION dropping, rain, permeable and concrete pools was made.

One purpose of study is to identify effective obstacle budgets, lack of necessary training and shortage of
in utilizing optimizing agriculture water resources equipment in this field are the most important component
management. As the ordinal factor analysis showed, the and unawareness of modern technologies in irrigation,
factors were categorized into four groups, namely finance lack of interest and salinity of water in not adoption of
and economic problems, planning, extension and modern irrigation methods are less important. In this
education and natural ordered by the magnitude of their study 94.9, 94.3, 97.1 and 93.7 percent of these producers
impact. The findings show that economical and finance respectively have not implemented the dropping, rain,
factors  are the  most  important,  Varma  et al.  [15]; permeable and concrete pools methods of irrigation.
World Bank [1] and Giordano [13] find the lack of a Discriminant analysis was used to determine the
financial and credit system to pay and assist the farmers influential factors on affecting the adoption of modern
on the government’s part and the absence of the farmer’s irrigation methods and eventually efficiency and
strong financial ability among the most important optimizing  agricultural  water   resource  management.
obstacles and limitations of using the optimizing water The findings indicate that farmers that use modern
resources management in agricultural system. Planning irrigation methods have higher level of education than
factors are always potentially playing an important role in another group (use of traditional methods of irrigation
the optimizing agriculture water resource management. water) and also considerably have more income, irrigated
Ward et al., (2005) believe that in order to integrated water farming land and more share of irrigation water. Moreover,
resources management, planning is the principle factors these producers implemented the water management
[16]. The third factor deals with the extension and mechanisms more superiorly, used the extension services
education topics. Education, as one of the effective of agricultural water resource management better and
factors in using the modern systems, has played an have more rate of cooperation with institutions active in
important  role  in  development   and   application of agricultural water management than the another group.
these  systems.  The  researches  indicate  the  fact  that The variable of producers income level and after that,
the  people  being  aware  of  the  educational  and producer‘s participation capability of producers in
extension  classes  has  applied  much  more  than  the managing agricultural water, size of producer‘s irrigated
people   who   are   deprived   from   the   awareness  of farming lands are of the discriminates of the equation and
these systems and participation at the extension and variables rate of delivery extension service in agriculture
educational classes has a significant relationship with the water management, level of education and share of
level of acceptance. Norozi and Chizari (2006) believe that irrigation water are not accounted in the discriminant
the education and extension challenges are one of the equation.
most important obstacles in agricultural water resources About 40 percent of variances of grouping variables
management [17]. are explained by this model in which four independent

Other specific objective of the study is investigating variables are accounted. World Bank [1], Playan and
reasons of producers for not accepting and implementing Mateos [7], Chambers [18], Karami and Rezaie Moghadam
the  modern methods of irrigation. Thus these factors [19]  Varma et al. [15] and Verma [14] believed that modern

insurance, shortage of equipment, unawareness of

in respect of refusal or failure to implement the methods of

Results indicated that high cost, low government
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irrigation technologies, increase income and livelihood including the long-term and low-interest loans to the
security for subsistence farmers, especially poor farmers farmers specially the medium-income farmers encourages
who are vulnerable to climate change, these systems also them to construct and use the modern irrigation
have the ability to improve product quality. technologies in order to economize the in consuming the

CONCLUSION awareness and knowledge does not guarantee real choice

The low cost and compatibility of micro-irrigation farmers through the protective systems such as loan and
systems for small cultivators lends itself to targeting the subsidies.
poor, but without specific institutional support and
strategies a market for this technology cannot be created REFRENCES
and its uptake will be slow. Hence the most important
aspects that influence the adoption of micro-irrigation are 1. World Bank, 2005. Shaping the Future of Water for
the efforts of policy makers and organizations in long-term Agriculture: A Sourcebook for Investment in
service provision and training. Policies must have a Agricultural Water Management. Agriculture and
strong poverty focus that emphasizes the potential to Rural Development Department, Washington, D.C.
improve incomes and outputs for poor farmers, while 2. Peter, J.R., 2004. Participatory Irrigation Management,
building awareness  and  demonstrating  the  potential  of International Network on Participatory Irrigation
micro-irrigation technologies in accordance with their Management, (Washington, DC: INWEPF/ SY/
priorities and concerns. 2004(06).

RECOMENDATION reduction. Key Issues and the UNDP Response to

The results of the discriminant analysis is http://www.undp.org/water.
recommended the responsible organizations and 4. Barker, R., 2002. Recent Developments in Irrigation
foundations in charge of promotion of the new Management in Asia and the Pacific. Report of the
technologies should use the analysis of this research in APO Seminar on Organizational Change for
each region to be able to calculate the percentage of Participatory Irrigation Management. Philippines,
probability of acceptance of modern irrigation systems by (Tokyo: 23-27 October 2000 (SEM-32-00).
each person in order that the farmers can be elected for 5. Takashi, K., 2001. Globalization and management of
acceptance of the modern irrigation systems who are more water resources: Development opportunities and
probable to accept them. Of course we can point to the constraints  of  diversified  developing  countries.
intensification of dualism existing in rural sector as the Int. J. Water Resour. Dev., 17: 481-487. DOI: 10.m
negative side-effects of using this function. To cope with 1080 /07900620120094118.
this dualism we should think of some provisions through 6. Rahaman,  M.M.,  O.  Varis  and T. Kajander, 2004.
production cooperatives and agricultural banks in order EU water framework directive Vs integrated water
that the low-scale farmers, who don’t have an appropriate resources  management:  The  seven  mismatches.
position for acceptance of modern irrigation methods can Int. J. Water Resour. Dev., 20: 565-575. DOI:
assume the preparedness required for acceptance through 10.1080/07900620412331319199.
integration  of  their  lands and decrease the negative 7. Playan, E. and L. Mateos, 2006. Modernization and
side-effects of this function. Optimization of irrigation systems to increase water

In view of the difficulties facing the optimizing water productivity. J. Agric. Water Manage, 8: 100-116.
resources management more attention, efforts and Retrieved from: www.elsevier.com/locate/agwat.
investment in these projects by the government looks to 8. Malak Mohammadi, I., 2009. Toward clean
be a necessity. Water technology is a costly one and its sustainable development to prevent the first food
acceptance requires a considerable investment by the world war changing. Authorities-public extension to
farmers. Of course the credit facilities must be taken into literalized- partnership extension system. Am. J.
consideration by governmental organizations and Agric. Biol. Sci., 4: 49-62. Retrieved from: http://
institutes for its acceptance. Awarding the bank facilities www.scipub.org/fulltext/AJAB/AJAB4149- 62.pdf.

agricultural water and increase their income because

unless the technologies are put at the disposal of the

3. UNDP, 2004. Water governance for poverty

Millennium Development Goals. Retrieved from:



World Appl. Sci. J., 21 (11): 1552-1559, 2013

1559

9. Hussain, I., 2004. Assessing impacts of irrigation on 13. Giordano, M., 2007. Agricultural water policy in
poverty: Approaches, methods, case studies and China: challenges, issues and options. Journal of
lessons. Proceeding of the Workshop on Water Policy Abstracts, 9: 1-9. Retrieved from: http://
International Water Management Institute cat.inist.fr/?aModele=afficheN&cpsidt=184547.
(Iwmiboku- Sieberdorf-EARO-Arbamintch University 14. Verma, S., 2007. IWRM Challenges in Developing
Collaborative Study on the Impact of Irrigation. Countries: Lessons from India and elsewhere. Water
Development   on    Poverty    and  Environment, Apr. Policy Briefing Series.
26-30, Ethiopia, pp: 1-9. Retrieved from: http:// 15. Varma, S., S. Verma and R.E. Namara, 2006. Promoting
www.iwmi.cgiar.org/propoor/files/ADB_Proj micro-irrigation  technologies  that  reduce poverty.
ect/Research. 1  Edn., Water Policy Briefing, 23, IWMI., Colombo,

10. FAO,  2003.  Sustainable  water  resource Sri Lanka, pp: 8.
management for food  security  in  the  Near  East 16. Ward, C., S. Dargought, G. Minasyan and G.
region. Proceeding of the High-Level Technical Gambarelli, 2005. Reneging in agricultural water
Workshop on Regional Programs for Food Security management: challenges, opportunities and trade-
in the Near East: Toward Sustainable Food Security offs,  Agriculture  and Rural Development (ARD),
and  Poverty  Alleviation,  Oct.  8-9,  FAO,  Jeddah, The World Bank, (Washington, D.C.).
pp: 12. 17. Norozi, A. and M. Chizari, 2006. Factors affecting

11. Akpabio,   E.A.,    N.M.    Watson,    U.E.    Ire  and accepting micro irrigation in the Township
I.E. Ukpong, 2007. Integrated water resources Nahavand. Journal of Agricultural Economics and
management in the cross river basin, Nigeria. Int. J. Development, 14(54): 119-147.
Water Resour. Dev., 23: 691-708. DOI: 10.1080/ 18. Chambers, R, 1988. Managing Canal Irrigation,
07900620701488612. (Cambridge: Cambridge University Press).

12. Schultz, B., n.d. Water for Food and Sustainable 19. Karami, A. and K. Rezaie Moghadam, 2003.
Rural Development in Drought Prone Areas. (ICID: Application of irrigation, all the problems. J. Agric.
The Netherlands). Economics and Development, 10(38): 221-234.

st


