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An Analysis of the Adoption Process of Sprinkler Irrigation System Among
Agronomic Farmers of Urmia
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Figure 1- The five stages Roger’s model for Innovation Decision Process (IDP)

Caswell & )J}_&w Qb))\_&{,]a_wj (LS‘OMHG‘)D))WMLQJ\:JTJ#%Mfmu'\-af.as
¢Kulecho & Weatherhead, 2006¢Skaggs,
(o= = osMe .(Pezeshki Rad et al,. 2011 Bagheri & Ghorbani, 2011 «ohansal et al,. 20092006

Jalali

& Karami,

2001. «Zilberman,

1985

L;L&l«_fL;)jT}JM.\;J} sP e 33 ediylail L 8 she Q\};;Q@\Q.iudp\,«:q-\ C-Uz Sloylein
X3 slaaia; & Al s 55 (Kulecho & Weatherhead, 2006) sy s 5 poed o IS 3T plls

‘gu)\jslé‘gudfjwgdéﬁ.mngaﬁd)LﬁTéuWuixﬁ\iauu)lsjlfdﬁ\};j\wbb

AY




slas! slaas glyls 0ds i dy 015, 5LaS 4 das o Olis Solalllas . bilos S o lal ain ) opl 53 55 015, 9leS
oS 1,5 GL;A ceomen (¢Bagheri & Ghorbani, 2011 «Kohansal €t al,. 2009,) dzws g 2S5k
3 gdme g Olddee (I (galdas 'M@MGJJTJ—;MMT})-‘ 3,888 e Ol giean LLS
e slid S LT a5 1 (G50sliS s e L pwled e300y e85 550D (2ms 5 sla 5 seT
«Kulecho & Weatherhead, 2006 «Karami et al, 2006« Karami & Rezai Moghaddam, 2002).z.ls

; Hosseini et al. 2010; Bhushan et al., 2010 « Kohansal et al, 2009,¢ Jalali & Karami, 2006
. Albrecht & Ladewig, no date; Bagheri & Ghorbani, 2011; and;+Pezeshki Rad et al,. 2011

555 Gk LB Re 5 (S G olT e a3 (8 HIs (251 5 25 S Jgl - e Gollae
0313 5 YU (g1ad o 4l b 5 il ply ¢ O g 01555187 b Bkas o7 A5l o OT ol pde 31 (5,8
.,u,\;)?j‘_g;wg;.;\;cbﬂjl‘xf@\
Rl i a3 55 Samion b1 (05T 5 03 kit Olon 38 e 5l o 53 ¢ ABTT S5l ke
Jols (655755 e E s 4 S 33 il o ol 55 S o Iy (65575 G (e b ) (1l S
3 ok s Gilan ol Cmal Sl (6 Ay 0 5a5T 5 o9y Sl o Sty (558 Sl ¢ S o
Karami & Rezai ) el S goluT i pdes cmd S o oy age (630l (6575 s (ol
Jalali & Karami, 2006 «Kulecho & Weatherhead, 2006 «Karami et al,. 2006¢ Moghaddam, 2002
Albrecht & Ladewig, no «Pezeshki Rad et al, 2011, Bhushan et al., 2010; <Kohansal et al, 2009,

Oledsily sl 53l 5 ST O peme y3 g 52 @b 0 51 50 (55575 5w ! (date; Bagheri & Ghorbani, 2011;
Rl (2T s (Bl s 5 iS5 e 2l Ol e T 438 5 0l 43 g gmrdd o 0T
O iee 8 S il o 5 ST (il 2153 5 (T Goe U ST (J pammn ConS 5 CohS
bl g 0l ;S a3 5 i et o 0 e ol ol (la 3551 L (555T 5 (Salen 1 sls
Ly S8 5 5 o kS (lalad 51 a0 03101 L Sl as 3o ol (gla S5 5 Oliizes bl oyl
gl 03 Sl el s & 45 Wles gad L1 5 ilazails Hlid S (LT Bpidy 55 s Julss |
Caswell & Zilberman, ) Cewl 43 5 & o rlaens b 5 b eSS b 28 Solalad sl b 55 5
; Albrecht & ¢« Kohansal et al,. 2009, Jalali & Karami, 2006 «Karami et al,. 2006 1985 & 1986
OV gzmes CiS r.b.ab RN JL Slles = .(Ladewig, no date; Bagheri & Ghorbani, 2011;
Kohansal et «Jalali & Karami, 2006) Wles S 875 (55T cpl (b pdy pe 03 Ssn Jalse e 1) 50
bl 31 6ol 53 (Gaos olar) e 5 T (e Sl esliel .( Bagheri & Ghorbani, 2011:al,. 2009
Shrestha & «Caswell & Zilberman, 1986) Culos gad Jogmui Iy slid Cmsd (5T i dy
Pezeshki Rad et al,. «(Kulecho & Weatherhead, 2006; «Skaggs, 2001 «Gopalakrishnan, 1993;

cslis 5oL T S illes (Sheathe & Gopalakrishnan, 1993 ) olis S JL S 5 <us (2011

)‘éé}jT}—’;%;ﬁ}&L}ﬂﬁM‘Jﬁp)wwé)Lde:ﬂ%)J‘)Q)‘fb)Jdbf

AY



e 9 5) i s (138 515 s 59 (oL 5yl plensscs (48 g w3 Jalas

(230 5a5T rlol pdblon GLL LT (3 (S Gk LT i 2y (ST 55 oge ol ge
Jalali & Karami, ) uS’ o slbals (55705 cpl 5 pds B 0> e Jolo 1y (il 15 sl Ol
.(Pezeshki Rad et al,. 2011 «Bagheri & Ghorbani, 2011 Hosseini et al,. 2010 2006
s Dlalad S iS85 5 5wl O m 53 15 GL 6oLl s 51 01555L8S7 ol e o ¥ Olaioes
ol T s 95 05 5 ol (T (6558 Jdoas o 24T 5,5 15k 53 T 558 5 SLL LT
) JBs Ja 035 S 355 03 g sl o it Lyl 5 gy ST Ll pus 0 5 L
Karami & ) Cwlodd (e ol 51 ool aelsl o & 2o 457 Lilos gai Ol 5t (L) Cial ke 5 s
Pezeshki Rad et ¢Bagheri & Ghorbani, 2011¢Jalali &Karami, 2006 ¢Rezai Moghaddam, 2002
ol slaply Olal g ol ston al o 3 (Saboali 5 aalsl ot 51 (5,8 gl (12 05y 35 @l 2011
Gsl)t_u_;)LﬁTMgﬁ,tstuﬁl)&;é@%)dpu}\}@u)u sllolis Sllbs ol oS
«Jalali & Karami, 2006 ¢«Karami et al,. 2006¢ Karami & Rezai Moghaddam, 2002).Clacuils 5 5
.(Pezeshki Rad et al,. 2011 ¢Bagheri & Ghorbani, 2011 ¢ Kulecho & Weatherhead, 2006

"@thf.u" e o (63T 5 ol AT 3 3 1y i o o (L, 2004) J 5 15 40 i JoeSS s
Jsb 53 68T o5 o pd Al s s d (5l GAL?TL;,jTj;Ut{);&{.A@wJAu Joe b sls slgaie
—3lal odomy Loses cw8lg S )5 g VAAY 4 I ey Al o0 BLET (Il b g ola ¢jg,y) Ol oy
sl ol elal (Cnlodds oslizal " (55T 3 oS Hlis anw 5" O gmmen S5l lalila, I slaz]
OB IS S e (laindl 5 O mman (Sl 5035 (65375 nm g 5 el T3 55 alig3 o1 31 s
S5 Sl 215590 5 LeT 6,8 5lesT 015 5 Cddle c(6)5T 5 b b Uiyl ¢ s 4y slazel 1530
S o s |y e Ll L (8T 08

AT 3 S 3,8 53 09l 5 (bl Joas S5 S0 w5 605 T5 Gy T8 G Dlalllas
o ol Ol a5 sl e iy (SN (S I L et ol 10 les gad ooy 2 i
Izl il e e s ) Ol g HLS' (ST sl s 03 (SOL oLl Sl 2y AT 3 o I
“e ey G pdy AT Calie ol 2 S5 Jelse e 03 505 e il 53 1 0l e
3l
b w9y 93Mg0
slaesls . Coul 4§ alowil 1FAY JLu @bjcbia).sﬁa:ﬁ@) il o5 g5 3 andlaa oyl
s SMar S a5l glposls s g (@bl b pgs s 5 Jlian b Il S 0305 ¢ 555 Jali Gutoed
s 5 6 AL (s s B A el ) s 5 s aebas oSCSS S eslinal b 5 aslin 15l G b
L;uobtg.@)f)\,j,\_iug,)_.,@ﬂwu;,'}_ﬂj@b;.guMo\pw;u@wmmﬁ
Il e Olam 5T Oliwl gladbte OT 5 (55,5LaS sl Ladke e \YAY Jlo 5T 5l oslizul b gkl

44.}9}_:}» C_')L.G}Ma‘ (u Lﬁ"bb LS)L-,?TMU\?"\—’J{J‘.’.*-"L)-’}‘ C)LGW\ (gJ-“ J.AL& a osls Ui‘ “L,’,"Jf

AD



adloin 55 0l i glaelar Cundy 4 by o0 SLMLI (7 5 cse gyl Ol gl (65)5LST DY eamee Cond
5y anlllas 5 50

s i b &S5 Seely 4o sl gn S5 an gyl Ol g 015,518 ST 1y Godiows ol (55T anal
5 b ad S el Sl 3 AP )l o B AR s e 2T s & #) OY s
S 25 b 4 4 ges VWA Sl (Nyariki, 2009) SO Jge 5 <

T ZZ‘::':;

, p(l—p)
i2 dZ

)

3 (Gl 3l Bl s ys) aly it ol :J}Tj_gcle.w P )bl a1 Z (4 gos 3ldas N (353 dolas 3
45 yos Slas .3 S 5557 5 VWA 4 ged 310w 3 g il g e allae el (+/0A) 3,57 5 350 5 (/50) anal
A JeoSS Dlelis )| 5 s Sl ods stipail ol (6,8 6 sed g Sl eslinal L 33

Bl e 5 (SUL LT e s & (Aelasl b deln (201 8) b i Cond s atls sla ke
ol Jitas (gla e s odimiws (LSTH0BT) 5/ b SVl g gm0 65 59 0L 6L T o)L ys
(O (i €015 5 sl 5 Jab LT OS5 5 015, 5laS Sdamd o ) (533 < S
5 (8505LaS Dleds 557 0 U Cdlad sl sy Al )5 ,els 5 (FL (o) ablo (2 6 5) 146
Glaly i 5o o s g i L LU, Ol e 5 4 b aholb (01 5 ol e s pmla) olazl - (g5 lasi]
o 10 ol I/ als) aey e sla S5y 5 ety SLedbl g 5 5 (e g8 5 Gl o Dl
.3}3(9]’@;«&}5 cdj..p:r.ﬁ&}; (Solaked Sldad cas 50

Lok S 515 ot 5428 550 bS5 (oo 5 LT IS5 55 4 5 SPSS 158l p 5 Sl eslizal L La o3l
G 55 Sl aals 5 s Gliae Ol il el cled (ke S AT 5 (655 0 sla st L 1 oslizul
5 8 s O Sy JMbI mlie 5 4050 Slabatin 5 olazr - (3lasil (514 > (535 sla S 58
g 3 Jia B s T 05ma3T Jolt LanKibe dmlie 2Ctond 0 g S5 ¢ S g1i1) (blizal 5LT
63T 55 el AT 3 55 g Jal e Jlos i 53 00550 b5 b Soppo 53 (s (0 5 025 e
EXP(B) o)LaT 3l atly iio o ,ite 1a 30 Ol (6,108 31 Ol oo pmand (5152 090 sl 0l o3Liz]
4T 5 Jlsss (6l - .(Habibpour Gatabi & Safari Shali, 2009) ¢—wlgbe Cad Olas 457 Ui 05lizul
(elaal b debun 201 8) i 5l s 53 o0l 3l (o 357 Sl 4y o 57 L G5k (65LT s 20
.,L.:a;u;.ﬂl&:;w,;oﬂf,jmu;ﬁrf&\f@)gw)ug\,wjmm\;

o g b

18 33 53 s B 3l (6115 YU T (ST 5L 5 e e €3 0 O S5y oy 5T
o 33 amalr 5338 5 (S mrn 53,5 (S ST S5 08 g5 03 gy S L 0L Sy
39 s s Jsachn (Sl Jad b @ 5039 (50518 el Sl a4 035 ol Jad s 5 s
505 GaslES iae 0503 55 Sl sl i 4 35 65058 T ol Jas 7 L Sty oy S5

AF



e 9 5) i s (138 515 s 59 (oL 5yl plensscs (48 g w3 Jalas

c&\_c) sz))\_.ifuf_&g)'\ C)U-L"(sz)ju,fday\icﬁ_&bl{)lf 46;)5 cdj)jus Qyjﬁw J’»jje

g 31 bS5 ml s L 855 e el 3l (B e g osBle s i (S5 5 (5 lse e
S 5 LBl Il 4 sl )5 LS 5 eyl VA 4 6K 5) o iS5 ST e e IV Gl s

m;c)uw,lﬁ”t_?wgﬁsmowutl;@;w,ﬁmﬁdj@.é”ﬂug\@;Tj\w;\

W,‘\\.@T,‘\w..g;,»\_,-,ul.sg,i,é.co\j”usua;.;¢Ua;);65))u55\65>1.w.;ﬁqutb

(Y 9 \ LSLAJJJ:-) JJJ}QJ@ oslaul 0‘.;\:.‘&}) @LAJJ Sleds

(o 9 ST4Lold (S yiio ¢ VWA = B10s) cpue 53 (514 o § eloi] (68 6 Slasein —) Jgus

Table 1- Statistics of individual, socioeconomic and vocational traits (continuous variables; N=138)

S r pe Jola S oS o
Trait Variable Minimum  Maximum  Mean Stapdgrd
deviation
(JW)
v 22 82 46.74 14.27
Age
A3 sl
_ 0 11 3.79 2.82
[ Number of children
n .‘ " "5
52 5 0 16 5.9 4.95
= Number of educational years of farmers
5 O 8 s slgll
Number of educational years of farmers’ 0 17.33 9.76 3.96
children
(ax93) ole 43 ,ed 4 el 93, Solads sldas
R _ 1 30 145 10
Number of rural-urban commuting
(8]
= (Ol g O phes) 4Vl LeT 53
18 il ’ 2 256 2433 54.79
Y 5 Yearly income
7 2
i S GashS) o5 b Ly, dols
% 3 IR 0 60 2723 19.15
n Distance village to city (Km)
(x ) 4=l ys b ey akolb
| et 1 75 35 23
Distance village to Urmia Lake (Km)
(oskS) Slodst 550 b iy ) alols
Distance village to agricultural service center 0 30 8.56 5.76
- (Km)
g (JW)  Jleb a0
A S _ SR 0 50 18.44 114.91
% s Farming experience years as orchard
3 ) el a0
8 _ R 0 70 30.8 15.1
Farming experience years as agronomy
(JL) I3 a5 e
G 0 50 2047 15.7

Farming experience years as husbandry

Source: Research findings
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Table 2- Statistics of individual, socioeconomic and vocational traits (nominal and ordinal
variables; N=138)

S e ok Sslp RWSE
Trait Variable Categories Frequency  Percentage
> 135 97.8
Sl Man
Gender 05 3 29
Woman
e
. . 128 92.75
= Jabs Single
a S Marital status Jobe
S 10 7.25
9 -§ Married
- 3T
. 83 60
Azeri
oL 3
v &> 52 38
language Kurdish
Al
;s)rf 3 P
Assyrian
[t
. 123 89.1
Village
i ol 12 8.7
Living place City
5 g L
s 3 22

Village and City

@b))@}bﬁ*;fﬁ

. 62 45
Rural Cooperative Company
S glolg 5y gl ©305uS o o ; s
member of civil organization Agricultural Guild System
- Sl (g1
% 'S Islamic Consultation
wn ﬁuu,ogb,)gau;?\yudjw
Social Security fund of villagers and 34 24.6
nomads
gy Sloys Slods
T S 72 52.17
Rural health services
Loe)
= olazl s
Insurance . . 13 9.44
Social security
(s CL..A slag s L@LA).\ Sleds) ™ 4 3
Etc.
Ao 31
T 8 5.8
No insurance
o LS heb oS
@.JMEJJ“S)» 66 474
Farming only
. \,_ [y l; . L:S
S s JE b siass 41 29.7
Job Farming with part time job
K= oS
L 8 S 31 225
2 B Non agriculture
o 5 Slel
5] o 108 78.3
@) Farming as orchard
Il sbase) sl |
PSR ol 74 53.6
Other activity Farming as husbandry
T
‘5-) So500 9 6.5
Apiculture
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Table 3- Utilization rate of information sources (N= 138; min=0; max=4)

SNl pin g s s shre 3l o bl
Information sources Mean Standard deviation Priority
SR 3.41 0.94 1

Self-experience

. ‘ . L:'“f L.N -
DO Rt 2.20 13 2
Other farmer’s experiences

ST 2.01 133 3
Private sector

Sl gle aly

1.61 1.27 4
TV
. L.:.f . t>
. $3038 Sl Obrs 1.59 1.47 5
Agricultural organization’s extension agents
e 131 1.69 6
satellite(Bereket/Toprak TV)
Iy claaals
S A7) SEEE 1.09 1.26 7
Radio
56 Glulis 8
Aol 0.98 1.41 8
Advisors
&Sl
7 0.48 1.09 9
Internet
ol
IS TR 0.31 0.88 10
Extension publications
Source: Research findings G (sl 4l s le
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(N=86, WAAO, 2013)
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Table 4- Farmers' situation in SIS decision stages

S ol s rmnd T 3 Jol e Sl L2y
The decision making stages about Sprinkler irrigation system (SIS) Frequency  Percentage
e L OT b sl sl 5 ol (3!
No knowledge and | had never heard of SIS before hearing in this 5 3.6
° questionnaire.
. -§’ (13m0 Sl st 4 ol 5 plodits |yl Lol
4 % I heard only its name but I haven’t understand its purposes and 10 72
N features.
plos S5 S8 Heslinal 4wl S5 oils oo 15 OT (IS Sl st
I know general features of SIS, but have not decided whether or not | 35 254
like or dislike it.
< L E . . o T ol eslic
. - g rlwﬁww:)_,»pg)(-w)kcul)\uuwl‘ggb 18 13

| like SIS but | have not decided whether or not | will or will not use it.
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333

Decisio

| dislike to use SIS.
r;fa:u;w\:}éu))ﬁ):l)oTr)br:@
| have decided to use SIS in farm.

14

10.1

S eslinal plas 5o 53 T ol e s o8 e
I like SIS but I haven’t decide to use it.

5.8

Implemen

tation

r:.«.n}au\.'.:T)J o3lial ot b eolitul o s 55 5 oS o 05lizel Of 5l bl = 53

plecs S

I am using SIS but | have not decided whether or not to use in future.

0.7

ol s

Confirmation

;;‘..nl}suu;wl QT)'I_}:J‘:HL:{T):}‘..:{G»@;L&;A ol
I have used SIS long enough to evaluate whether or not will be it as
part of my future in farm.

0.7

AL aalsl |y OT(}‘.}W} QJP;‘_;AL_VKGA o3zl OT 31
I am using SIS now but | decided to not continue it.

g
sum

138

100

Source: Research findings
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Table 5-Respondents’ technical knowledge about advantages and disadvantages of SIS (N=138)

)

Row

SIS advantages

ST
o5 Awareness e
Item sl Aeys Priority
N %
T .
T et 130 942 1
3 More efficient use of irrigation water
3 b b 4 om0l S, 4 a als
_‘3 ke G R 4 S LT SO a e e 125 906 )
—‘73' Reduce labor cost
=S 05 lasss 53 08 L 05 ges S 102 739 3
R Cooling air during warm days
LT OTolT J $o 1l
Sl T T IS 5o 53 384 4
Measurement and control of irrigation water
Al g e Syl sla e 54l pde
S s e Lls Slaee) 5o mked 4 5L 45 36 5

Well adopted to a range of topographies
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6 o - 35 254 6
Possibility of Application of pesticides with irrigation water
055K oy Slas 53 aile b 105 skl pe
7 . R F) Ses 2 e S Al e , 25 18 7
Not to interfere or hinder in the operation of mechanized farming
AKC_A L d -
8 . S sbasle s 25 18.1 8
Rein of temperature and crop humidity
395 Glo 51 G50 Oldide Jilae 45 olE 51 Clalons
9 53938 _)"")g_;‘-"' Ollide Jlis 53 0lS 5 10 79 9
Protect plants against frost caused by early cold
b s gl
10 T e 130 942 1
High initial installation cost
S P 3y Bes
11 o TTRem R 103 746 2
High evaporation during spraying
3 sl bl 43 OT aj g o555 pe
2 53 e T S e 95 688 3
IS ¥- Lack of uniformity of water distribution in windy areas
3 l——{‘ oS L8, QUABAST e fn 53 e (gln Sl a3 043 oS
3]
13 2 _2 Lowing the ambient air temperature at the times of evaporation 70 50.7 4
n and slowing the plant growth
wn o - - . s
14 o by G2y S p DM S 65  47.1 5
Decreasing product quality at the time of the grain
LT 2650 55 OlalE -3 SRERLEN
15 Sl @ 2 b g s 0 L 38 275 6
Hardness of fertilization when plants are irrigated
. Ela
o 70 51 -
Mean
Source: Research findings G sl sl =L
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Table 6- The correlation between individual, socio economical and occupational traits and
farmers technical knowledge about SIS

R
Jie sla e Technical knowledge
Independent variables R Sig.
Oolakad sldas
-0.013 0.861
Number of fragments
3 sl 55150
Dol 0.081 0.273
Mechanization level
L3 o 01 .
S ot 0.189 0.019
The amount of Agricultural land
fb Sl
. 0.064 0.399
Number of livestock
1) aisle O
o -0.136 0.05
Farming experience years
o -0.148" 0.031
Age
) PP o
n 0.228 0.002
Educational years
3 ol
e 0.067 0.363
Number of children
Lozl — 5Ll 4ids
ST 0.147 0.05
Socio economic statues
PR G "
A= O 0.160 0.032
Rural urban commuting number
Sl |0 005 "
P el S 0.196 0.011
The rate of visit to agricultural service center
o5l Sl 0I5 o
SASILS e g 0.019 0.795
Educational years of farmers’ children
Source: Research findings Gaims sla asliisle

qF



dso 9 ) lieu pedi (38 13 (i g (ks SOkl pleasin iy sl 8 Jalas

-

S1b ST dund 53 (Sl @bn 31 Wioo 3@ pé 9 Wind 3@ (38313 10 ST4w 5 (3Slo duglio —Y Jgui>

Table 7- Compering the ordinal mean scores of knowing about SIS between used and non-used
farmers of types information sources

3, e Sk 45 oSl 7 Sig
Row Type of source Using Ordinal mean
AR No = S1
1 TRy 2.250 0.240
Friends and neighbors Yes 74
s S . - No = 60
le = o
2 S e 2806 0.005
Agricultural extension agents Yes 33
50 o No .= 67
3 Bist -0.429 0.668
TV Yes 71
o No - 62
4 o -1.822 0.069
Radio Yes 76
s No ,= 54
5 I 2.947 0.003"
Private sector Yes 78
St e No =
b olulis, 8 e 68
6 FLOLLL -0.765 0.444
Advisors Yes L 76
Source: Research findings G sl 4l sl
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Table 8- Estimate the parameters of logistic regression in persuasion stage

J#¢Fd>f):a&>)|}6hﬁ£m

S.E. Wald Sig. Exp(B
Variable P g PE)
ol Q.:.Ll:
_ 2.407 0.736 10.697  0.001 11.099
Having the Well
Bz
I 0.362 0.158 5218 0.022 1.436
Technical knowledge score
o5 0lesS” Ll 5 3 ealatul
DS A R e -2.388 1.181 4.091 0.043 0.092

Using the experiences of other farmers

Constant -3.189 1.038 9.439 0.002 0.041

Omnibus test: Chi-square, 24.119; sig:000/0
Hosmer and Lemeshow Test: Chi Square, 9.357; sig.=0/628
2log likelihood: 53.785(a); Cox & Snell R*=0.340; Nagelkerke R*=0.460
Overal percentage of right prediction: 90.3%
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