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Fig. 1- Conceptual model of the study.
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Table 1. Summary of results regarding fit of measurement models.

(o 53 39 lagy o (ko 5 olas) HT pwiko ole 5
Latent variable

(Symbol in the model) Observed variable (Symbol in the model) Factor loading

(Techy) o 5 b 5l ams ,o g kel ploxl
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3 leladl (Techs) Ol;, 5l same solizl 0.803
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(TeCh4) ‘.’T 9 )L“‘*" }l Ry 0.743
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Proper design of water transfer canals on the farm level (Techs) '

Validity and reliability: ASV=0.299 5, MSV=0.341 .CR=0.930 .Cronbach’s Alpha=0.905 AVE=0.729 ;L s 115,

(Farm,) S9>g0 u_)-| é!b.A L \_A.NJLM cuns djﬂl u_’l::..;l
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E (Farmg) colis o 5 &¥pame cols 0768
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.Table 1. Summary of results regarding fit of measurement models

(J.\: » 2k uLQT_;IW (de 30 Slod) )m-‘— ey ASI”LC )t?

atent variable . - :

(Symbol in the model) Observed variable (Symbol in the model) Factor loading
EXteNs) (55,0laS ST Loy Slegdge 059> 10 S iusli sladalipy iy 5 (98 0.770

Formulating and broadcasting of television programs regarding agricultural water (Exten;)

EXteNy) 55,5les T L b o Dlegoge 035> 10 (g0l loasliyy Gisy 5 (g 0.897
Formulating and broadcasting of radio programs regarding agricultural water (Exten,)

EXtens) GTL Lo o Blas o) 55 (s 5 $boygdn 5 by yas b gy Gomed (g5 ol Olse 1355 g (ngs

ey Jolse Compilation and proliferation of printed extensional materials such as posters, brochures and leaflets on issues 0.874
Extension factors related to water (Extens)
EXtens) Laashyy cul 0 555 a1 l3,5liS 3585 5 Gblie b ;5 3390 5kl sloaSieds Sl wussl laaslyy )55
Conducting visit programs from successful irrigation networks in other regions and encourage farmers to participate in 0.706

the programs (Exten,)
(Extens) o1 mlie 5l oolitul Cumdy sy 5 0550l &30 5 lalids IS jaie ay35b
Regular visits of experts from farmers' fields and examine the status of water resources use (Extens)

0.872

Validity and reliability: ASV=0.207 ; MSV=0.245 .CR=0.915 .Cronbach’s Alpha=0.884 AVE=0.684 : 5l 5 s)

Particy) ol gl 5l caslio Co pow g eoliiwl gly e glo IS5 sl jo o )Liv
Participating in establishing local organizations for appropriate management and usage of water 0.892
resources (Partic;)

(Particy) T wlis 5l oolainl g (paels cuz (Sanlon sll 61y bacs L 5 baljgis ong 4 ove (slaoles b s, Ko
5 Lie alse Collaboration with local institutions, particularly the councils in order to coordinate the supply and use of water 0.789
’ resources (Partics)

Participatory factors . \ )
Partica) aiw; ol ;o ol3,0leS plo b 6, g O JUil 5 ol mobs Co o jo &5 Lis

0.738
Participation in water resources management and water transfer and cooperation with other farmers (Partics)
(Partics) s Lol sbol> S 5o gs olygale b &8 Liwe 5 (5K 0.837
Collaboration with government officials for controlling irrigation wells (Partic,)
Validity and reliability: ASV=0.268 ; MSV=0.311 .CR=0.888 .Cronbach’s Alpha=0.831 AVE=0.666 : Ll 5 !5,
Edup) o e s S b s ya Clegdgaioism 1o (oS550l (slaolS, 5 baoy9o 155 0.902

Conducting educational courses and workshops on issues related to water and its management (Edu;)

(EdUz) uj @L.A A Co e g solazul Aoy yo UUQ)AO]Q; 6‘9 u"‘"b C.]a.u J.JIJ.BI L5‘)" u.uyu
Trying to increase the level of farmers’ technical knowledge on the use and management of water 0.931
resources (Edu,)

595 Obeled S Ll o Jolss 5 L)l a3l sk 5l 1o o0 4 ST i oy Sy e b o o ledllo! Jlan!
(Edus) skl Jlaass 0.825

The transmission of information concerning the sustainable management of water resources to farmers by
increasing communication and interaction between them with extension and irrigation specialists (Edus)

ESTAN T
Educational factors

Validity and reliability: ASV=0.179 ; MSV=0.212 .CR=0.917 .Cronbach’s Alpha=0.863 AVE=0.787 : 5 5 s,

SUPPOrty) as 5o s ;5 (5 okl SloaSeds (s3kusi b slmal (sl (ome Gyl o0 4 Silisl 5 S3hges (slas 0.898
Sl el Granting facilities and credit to local farmers for building or reconstructing new irrigation systems (Support;)
Lfﬂ T 1 e oa .. .
Supportive factors (Supportz) Le)\ (5‘)"." £y &_g..\...il.‘ 9 Lg)')jl..i‘S gl @L:.a )'l )L\-llf, oolaw! 9 eblas Ao) 50 Slads 9 LA Q\u.a.o RN

Clear and transparent regulation in the field of sustainable use and conservation of agricultural water 0.821
resources and commitment to implementation of them (Support,)

Validity and reliability: ASV=0.186 ; MSV=0.224 .CR=0.850 .Cronbach’s Alpha=0.653 AVE=0.739 : 5Ll 5 's)

NI slasl e

2 DM s 1 (LSl Sl me oy g bl
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FY) ool o 5o Ll Odeass a5 0y Sl slis & SbsS el Hleils slacl slass (1 Kl ¢ pizman 090 Jlu
Slows Lass aS ol ol axg5 LB 4SS .cunls )18 (a0 S Ve g Y e ol ain g 4S9 a5 B/
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4 105 Gresdad olx (200 YY) (LSl el O
S35l as 0 VMY (Guos ol 5l oo )0 VY el 5 e
ol 5)les 5 (S g OlE oS 5 5l 55 ao )0 VIF d50>
ool il 355 g)l50 55kl (sl S 5 Groedari 5 Broe
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Eli asd O g0l do 0 Y 5 casd ds s YVIY
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3las Hebilen (sl ons 00,5l (¥) Jgu )0 dslllas 3,90
P9, 5 (a3 MIT) (S nly yidin Cli s
S8y 0 £l okl lp e )]

sty 5l aoys Y 5 ol (i3 ksl
L sl gl oMgeas 9 Sl jliel 5l axnds Jlo ey 0
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Table 2. Results of fit of the structural model .

1509939 ol yaicio

RZ QZ

Endogenous latent variable
sl Lawgs ol glie Jlaly Copda b Lo e SLaladl 6,25, 0411 0273
Implementation of actions related to sustainable management of water resources by farmers
bl 0.774 0699
Technical actions
ey Ll 0.790  0.640
Farming actions
gl oLl 0.731 0695
Technological actions
S 0.742  0.655
Control actions
sl Sleladl 0.729  0.556

Reconstruction actions

R?<0.19 cioa il 0.67>R2>0.19 lauyis i

R?<0.19 weak effect 0.67>R?>0.19 moderate effect
Q%<0.02ins & ,03 0.15>Q%>0.02 lawgis & ,03
Q?%<0.02 weak power 0.15>Q%>0.02 moderate power

R2>0.67 555 ,5b
R%>0.67 strong effect
Q%0.35.548 a3
Q?>0.35 strong power
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Table 3. Frequency distribution of farmers in terms of irrigation system.

Sl o £93 <ol o yd
Irrigation system Frequency Percent
= )l 268 89.3
Flood irrigation system
e sl 22 7.3
Pressurized irrigation system
sloskad (55l 1 03
Drip irrigation system
HLid cos g (i )l 8 27
Flood and pressurized irrigation system
(Sloed 5 ,La o 5 L] . 03
Pressurized and drip irrigation system
Eyome 300 100
Total

(9 BCallzd g Aol p 10 <8 pb Gl s 9 o155l (Slglid & o5 —F Jgusr

Table 4. Frequency distribution of farmers in terms of attendance rate in extension programs and activities.

95 el g basl eSSl Jbze Sl =il
Extension programs and activities Mean Standard deviation
i 213 1.23
Agriculture exhibitions
Rl gl et 2.04 1.10
Visits from demonstration farms
9252 39) 201 1.09
Field day
s Slaelyiis 167 0877
Extention festivals
s Bl Sl 1.39 0.744
Educational- extension theaters
Eooe 1.85 1.008

Total

1 ln Il ey 50 b i po Lol (6505 )54 ol a0 o> 33 31559L0 Slglyd 2595 —0 Jour

Table 5. Frequency distribution of farmers in terms of implementation of actions related to sustainable management of water resources.

Sloladl g 38, 50 SlalS oo (SO duo 0
Implementation of actions Frequency Percent Cumulative percent
e 11 37 37
Very low
o 127 42.3 46
Low
bgie
Medium 133 44.4 90.4
ok
2 2 . 7
High 8 9.3 99
obj >
Very high ! 03 100
Eyoma
Total 300 100
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Table 6. Summary of results regarding overall strucrural model.

St sl
Buion 4l 4 s il 8yl Jladiet RESIEES
Hypothesis Standardized Standard t-value Hypothesis test
coefficient error
9y Jelse® T wlie Sl o o Sleladl 6,554 e () apd 8 0l
Extencion factors = Implementation of actions related to sustainable 0.203 0.094 2.165" Supported Hypothesis

management of water resources 1)
hieel Jelse @Ol mlio ks o poe SLeladl 6,554 50 (V) apd 8 0l
Educational factors = Implementation of actions related to sustainable 0.299 0.090 3.360™ Supported Hypothesis
management of water resources )
55 lie Jelse T e Sl g o Sl 650,54 ol5ee (¥) ans b 0l
Participatory factors = Implementation of actions related to 0.223 0.097 2.482" Supported Hypothesis
sustainable management of water resources ?3)
salor Jalse@OT mlin sl S e Sleladl (6 15 54 ol (F) 43 0l
Supportive factors = Implementation of actions related to sustainable 0.220 0.081 2.735" Supported Hypothesis
management of water resources 4)

MGL&EAZBL ) LR c.‘a.a).) Lg)‘éb.ue*j ol cja.w)é 6)")&:‘»**

" indicates at 1% significant level and * indicates at 5% significant level
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as b o) wog o15sleS e 5o o bl Sl
slogiogim mls b ezt (al (G2 ¥ oojlads
[Mohammadi et al. (2009) Amirkhani et al. (2011)
osls gle> o Rezadoost and Allahyari (2014) 4
5 e olylo e a0 Jv39o] Bishay et al. (2001)
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Fig. 2- Overall structural model with standardized estimates.
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Introduction: Given the increasing crisis of water resource constraints, the proper management of water resources
is indispensable for increasing water use efficiency, especially in the agricultural sector which has the highest water
consumption (Perez-Blanco and Gomez, 2014). In fact, water resource management considers the main core of
strategies to conserve water resources (Hu et al., 2014). Due to the importance of this issue, various studies have
been undertaken in this respect such as those by Shahsavari (2014), Nori et al. (2014), Amirkhani et al. (2011),
Mohammadi et al. (2009), Rezadoost and Allahyari (2014), Kulmatov (2014), Khalili (2012) and Panahi and
Malekmohammadi (2010). Accordingly, the purpose of this research was to study the factors affecting the
implementation of actions related to sustainable management of water resources among farmers in Komijan County,
Markazi Province.

Materials and methods: The statistical population for the research consisted of all agricultural households in the
rural areas of Komijan County, of which a sample size of 300 was selected using a multiple stage sampling
technique. Data was collected using a research-made questionnaire. The content validity of the questionnaire was
confirmed by a panel of experts and the construct validity and reliability of the research instrument were confirmed
through examining model fit at the three levels of the measurement model, structural model and overall model. The
Structural Equation Modelling (SEM) multivariate technique (Partial Least Squares) was used to analyze data and
for this purpose, and SPSS and Smart PLS software were applied.

Results and discussion: In this study, after confirming the fit of the measurement model, the structural model for
research was fitted based on two indices, R? (representing the effect of exogenous latent variables on endogenous)
and Q? (indicating the predictive power of the model). The results indicated that the values of the two indices R? and
Q? were at appropriate levels for the second order endogenous latent variable (namely, implementation of actions
related to sustainable water resource management) as well as five first order endogenous latent variables (that is,
technical actions, farming actions, technological actions, control actions and reconstruction actions); this showed
that the structural model had a suitable fit. Accordingly, the research hypotheses were tested based on that model.
The results of the descriptive statistics showed that the mean age and farming experience of the farmers surveyed
were at high levels (54.21 and 28.9 years, respectively) and, in contrast, their educational level was low (81.7
percent less than diploma). The main water resources of the farmers were semi-deep wells, aqueducts and deep
wells with a frequency of 43, 28.3 and 21 percent, respectively; 7.6 percent of them used a combination of an
aqueduct with at least one other source. The majority of farmers (89.3 percent) used the flood irrigation system and
a small number of farmers used new irrigation methods. The results showed that the majority of farmers (90.4
percent) implemented actions related to the sustainable management of water resources at medium and low levels.
The results also revealed that the variables for extension related factors (p-value=0.01, p=0.203), educational factors
(p-value=0.01, B=0.229), participatory factors (p-value=0.01, p=0.223) and supportive factors (p-value=0.01,
=0.220) all had a positive and significant effect on the dependent variable. In general, these four variables
explained about 41.1 percent of variances in implementation of actions related to sustainable management of water
resources among farmers.

Conclusion: According to the results, we could note that the sustainable management of agricultural water resources
requires a multifaceted approach and it consists of a series of technical actions, farming actions, technological
actions, control actions and reconstruction actions. Taking a one-dimensional look at the question and the lack of
systematic approach can significantly lead to a reduction in the effectiveness of agricultural water resource
management programmes.

Keywords: Sustainable management, Water resources, Extension, Education, Participatory and supportive factors,
Agricultural sector.
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