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Table 1- Summary of empirical studies concerning the impacts of factors on use of chemical fertilizer
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2- Marginal effect



VPO o olike) £l50 00 (lond (s09S B pao 1 1SS 1 Jolge (a1

(o

5 () sus) wsl w1 ST IS 51 clbadde 5 bl cuis

Ol529WS (ABT iz a3 bgspo slaassf -F Jgao
Table 2- Questions on Farmers’ Awareness
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Table 3- Statements on the farmers’ attitude towards sustainable agriculture

465 0 )lowd slos a5
Indicator number  Symbol Indicator
1 X, 13 0l ¢ )l5e dabe e Jobo Galjdl carge olyis 4 6515 oS S
Lower density planting increases operation period of saffron farms.
2 X, g eo b g lasl oM 4 by ] el ¢ 2S Cile pgans 1 o3l
Herbicide use harms human and animal health.
3 X, Sgdige ol sl 4 Bl ol el )18 e 0 S Cile pgous ] oozl
Using of herbicide harms young saffron corms.
4 X, g g0 (po) (S ppiols e ge a5 g jd CuiS
Clover and alfalfa cultivation improve soil fertility.
5 Xs D9 o0 u')"-") )L’ « O‘ﬁl“’) W“’T cely Lf'w sl ‘39§ )l olitl
Using of chemical fertilizers harm young saffron corms.
6 Xe D9 o S iS4 by cul el (olond sl 358 5 oslitul
Using of chemical fertilizers harm soil quality.
; X, g el oa] (sl Jus (glp Wb S 5 T gl
Land and water resources must be protected for next generations.
8 X W13y o (gylheld 4y g5 g cudS HUST p0 4l eliS sl i
Farmers should have a special attention to integrate animal husbandry into crop producing farms.
Useing of animal manure improve soil fertility of saffron farms.
Burning saffron grasses (residuals) on farms decrease soil fertility.
1 X4t B9 o S cuiS ialS cel (6)l8 i 1 oMb ) oslizal
Useing of human manure reduce soil fertility.
19 Xe Sede 6 olew bl 5 Jpaste i Wb el 6y e > oM 5l oalinl
Useing of human manure in saffron cultivation process results in unhealthy product.
13 Xy 29 Sy G158 51 (S @ U ol me 51518 5 (55 sl s e el e
A farm land must be inherited by only one kid.
1 Zu e i o (S 5 o Gedle Slodlital > sl o)le (555l g G e _
The only way to increase agricultural products is using of new machines and technologies.
15 e Mher Gl (plord pyows 9355 Sl eslitl pas 90 )3 4050 Sl 5 ) kes
If a farmer does not use chemical fertilizers for saffron production, the yield will be reduced.
Bl o355 4630 g 9 3,Skes 03,5 S b fipgliS i 5 ol Gn
16 Zs . o .
The main purpose of farmers should be maximization of yield..
17 Zi7 ol (2lord pgaw g b 38 ile i odlital e sl il bl b 0j ke (8 05md 3yt
Using of herbicides is the best method for saffron protection against weeds.
18 Zis MLUN )'.Q.w.’-‘;olb sbagS 5l ool 4y (g5l u_,L.g.:.w sbogS g 0lge 3939 L 3
When chemical fertilizers are cheap, they can be used instead of green fertilizers.
19 Z1o Dy s SB CuisS dgut g0 b p3ud 9 (5,9l Slgal 3bj )8

Massive use of agricultural machines (such as plow) improves soil quality.
20 Zoo 2,8 Jitie asyie ol a4 ly> (gl 1y libwsS (ylyhe 5 cudldy 5l g ol g

It’s better to graze sheep on saffron farms.
s )l 555 4 535 el 5 Gl LSy 1551 s g)l50 5,0 slocile

21 Zy
Weeds on saffron farms are not perennial, so it’s not a necessity to control them.

() piblgn MalSoF) wiblyo () pylt5 (5,5 (V) pillses o)) pillses MalS 200, K il el
Five point Likert spectrum: Completely disagree (1), Disagree (2), Nuetral (3), Agree (4), Completely agree (5).
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sl Jly95 5 2V 2l S o Y 59500l
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A xS (White, 1980) "culy pSosins b,y

1- Variance inflation factor
2- White’s robust standard error
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Table 4- Descriptive statistics of independent variables

eis QU NES Al oSl e Oyl e
Variable name Minimum Maximum  Average St. deviation Frequency
S b= 08
(+=nls A= 35,5) o) y9lisS’ a5 _ _ _ _ 500 =) S

Farmers’ Awareness (Greater than 9.4=1, Others=0)

Code 0= 50 persons
Code 1=55 persons

(+= b A=YV 1 55 50) oyglaS 5,55 - - - -
Farmers’ attitude (Greater than 23.9=1, Others=0)

S OF = i
S 0) =) S

Code 0= 54 persons
Code 1=51 persons

(b ©oseken) 3 p9lisS” ey 3 30 11.930 5.676 -
Farmers’ income (Million rial)
(o) l3polisS 24 78 49.981 12.687 -

Farmers’ age (Year)

(Jo) clipglis &Mz

- 0 16 7.295 4.014
Farmers’ education (Year)

S5y eV gazs doy
( =0l dows ¢ VoA 44.))
Agricultural insurance (Insured=1, non-insured=0)

gey YY=045 dows
)éj AY =0045 dows
Insured=23 persons
Non-insured=82 persons

Higel o
(=S i pae VZouuS S 45)
Training course
(Farmers who attended training courses=1, other=0)

)ﬁ)'"; =ouiiS uf)..f;
)n'fv va =L.5)..f: pis
Attended=26 persons
Non-attended=79 persons

(+= sl V=ig55lis) Lol Jas
Main Job (Agriculture=1, Others=0)

APV =ik

85 ¥ =(g5,5liS
Agriculture= 61 persons
Others= 44 persons

(Source: Research’s findings.)

(b o2 (9031) il yly @095 Jole (9031 -0 Jgua
Table 5- VVariance inflation factor test (Multicollinearity test)

> VIF 1/VIF
Variable
ighis 251 112 0.892
Farmers’ awareness
OlislsS o5 135 0.738
Farmers’ attitude
R 130 0.770
Farmers’ income
gl o 163 0.613
Farmers’ age
olisgltS’ eMpass 1.66 0.603
Farmers’ education
| SlS de 114 0.881
Agricultural insurance
il slopd 121 0.824
Training courses
kol J 140 0.712
Main job ' )
ol 135 0.754
Average

gk slaabl; iaiie
Source: Research’s findings.
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22 Oy ) g Sl JlB) yus )3 (ol Jole (5,5 oS
Sl a0, 8 alss i 55 3l ) ol 3l (5,5
Casto Ol g loly (65ysliS 059 53 p3Y (5,5 ol peliS
oS B B pan 0,5 53 (s Jloiol & sl anly o
@ls L gnen pol gl a5l )38 olerd 355
Sadati et al., 2010; Bagheri & ). les Sl slas
Cuonl y 48T 45 (Shahpasand, 2010; Shams et al., 2015
g d Ot )18 (sLagSll i )3 (f55liS” (5,5
D) ol slrodlys I jiaS edlaiwl g Hlub (g5y0liS

s 5 iyl 2ol pliee & cosl il sl @S
9 4l 39S Bras ey )b bxe g Cute (g5l o> V-
lbond 395 alaily pYL sl s a8 Jl5,9liS Sile @
Cowdy dond Lol Vs 5l S5 led S eolatwl (g iy
sloosles a5 50 solys oy sl iy Ul ol
=090 o=l B ol (pliand (clodgs” alax 5l (g5liS
lhond 39S YU aeld U ))559LiS a8 ol 0ds Cavgo
gt 48 A ool ))eliS 500 b duslie )5 (g iy
4o L odel Conddy aouis g daled (6)lubL o] cosenils
035 suod (Waithaka et al., 2007; Farahi, 2016) lslas
Martey ) o,San g Jylo oz dudizme o5 Jbs ) .l
Bpas LidlS Cage sYL ol > 48wl oLis (et al., 2014
Gl 00 glowd (sladgS

29 S e g olsliS e @l el
) (aloond 995" Bpmae ay (lj50liS ]S Aoyd ) o
Rl ea g o GRIPBIL (ks canl oy 38l
2 lod ledgS jlodlitul 4 gy dn Jolod s

e S 95 4 ol o ay a4 e dgmg ol y9LiS

(6 09031) 3190 o955 09031 -1 Jgo
Table 6- Parallel Regression Test (Brant Test)

09“’)| Chi2 S xe @"""
Test P-value
All 9.403 0.309
oliglsS 2151 0.46 0.495
Farmers’ awareness
gl 5,5 1.48 0.223
Farmers’ attitude
gl 2ol 0.08 0.778
Farmers’ income
figlsS 1.06 0.303
Farmers’ age
gt @dheaxs 1y 0.305
Farmers’ education
Sl s 2.66 0.103
Agricultural insurance
il s o 0.134
Training courses
she! Jio 0.09 0.761
Main job

Source: Research’s Findings.

S Cowl ol Gl (V) Jodo > (5 cenY ol @l
Cils glo Gl oo o0 @l (B3l 095 sapadls wb
Iy93p oYL (S sy @) 5l 6,9l p oo &S
Csl 9035y SIS 31> (gine Sl lg o)Ll pppiman ol
Lo bl (gy)5 ime .ol 0did I3 Jxe doyd ) prans 55 oS
Sl a5 Gjpo ga bbb 48 cul cads ) S
ol 0355 Cuwryd rog )5
Jslse 4 s 5 5liS” (T &S sl ol Sl ol
355 Byas e U odd Cage oylyae 5, Sles sdind Lials
il 55,k Sl 5 b Sals S o o gl olerd
Saessh Ol 5560 3 ol559LES a4 ol BT cpl by il
Sty 3 oo )80l plerd sladgS Spae >
D9y dbled (ol dae 5 (alerd S3gS Bpae lals
Ma et al., 2009; ) sla yingis aos b pols ddlllas daes

OliyaldS 9,5 el 4l .ol gunen (Rahman, 2003
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Cwl (Freeman & Omiti, 2003; Etim, 2015) sla ying
Byao b gy mo g Cue dlayly jyolidS pw didld oyl &S
395 5| e 0l3pgltS 9 3yl (plrend (SLmagS g

DS oo odlatwl (blex b awslie )0 (g by ol

o VL (o Ly il o ol 3l s )
Alodgy dalllas 350 ddlaie jd slewd DS B aLS ool
Jyao oo ol o (ol (o95 039l1 5 (1351 S o 42 &5
oalatwl 45" Wyl (pl p limed g 163, o iy (g i
An Gl ity Jpame Sl o (pliasd slo2sS )
Ol lhosd 395 51 e 0555l (VL oaliil > (neg
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Table 7- Results of Ordered Logit Model (Dependent variable: consumption of chemical fertilizer)

o oy Slxe 1l Syd e e
Variable Coefficient Standard error P-value
izl 2l5T -0.907™ 0.424 0.032
Farmers’ awareness
OlighsS S -1.118™ 0.446 0.012
Farmers’ attitude
155LaS” Al .
u‘)ﬁl"“f_'\‘ » 0.065 0.038 0.089
Farmers’ income
Ol5ygliS e ok
0.069 0.020 0.001
Farmers’ age
1550l o Muwass -
oS &34 : 0.128 0.063 0.043
Farmers’ education
| Sl de 1.017™ 0.430 0.018
Agricultural insurance
il slagd 0.055 0.557 0.922
Training courses
ol Jad 0.511 0.472 0.279
Main job
Jgl e 3.721™ 1.409 -
Cut value 1
P33 ] 5.672" 1.487 -
Cut value 2
Wald Chi-square (P-value) 22.801 (0.004)
R2 McFadden 0.144
R2 McKelvey&Zavoina 0.311
R2 Cox-Snell 0.272
R2 Cragg-Uhler 0.306
R2 Count 0.590

o Ve e o b e
(Significant at 10 percent level.)

= EMass Iy ixe g Cute 5l gly odas JW> g5 oS el

Jds )b dgng Sldllas ddlain ;3 olewd 365 yidy B juns

oysin 31 YL &Mmss L 9Lt 4 cal ol Jyl

o> B s )3 Iy e s
(Significant at 5 percent level.)

R N S NP
(Significant at 1 percent level.)
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9 &y Jeuae dy50 ) (Horowitz & Litchenberg, 1993)
pAS Jguazs 3yg0 45 (Mishraet al., 2005) axlllas b guonl
iblS Cngo (65l daw 1 ool waly Ll &S >4
ol agy (o Brae jl epSle 5 (aliasd l2gS By
9 50
U g5 5 (higel Gla S qls pwlal »
OlipgliS bwg olerd (sladgS Bpas (lie 2 ()3 (dxe
5 —djeel sl WIS 1> eS8 yh 50 jle 4 el ansly
395 Syman Glime jo )b (Hxe yoban ataslys (omg
L gunods ool Gy ol 0,130 5 o559l bawgs 8 yuno
Freeman & Omiti, 2003; Chianu & Tsujii, ) Glallas zols
sl WS )5 ol555liS jauas a8 wdly LS a8 cuwl (2004
o ladss jl ool gals » gyl bxe S gy
ol olaebl sasel oy dmes odas S ol axilys
390 adged )3 &S |z el (o350l (sla M8 & o 55ls8
> gy b ilon )8 00litsl (g5 g (o590l (sl LuMIS
A0y 50 byl 4 sel Cands donis ol ol,9liS Sy pae
ol 4 g 03,8 4S5 a5 b fj)5liS 5 055 45 2 0y
A oo (65)gliS Crgre 9 Omite sladleiday S SIS,
4 050 ol g g5 e dnlllae ) 53 oel vy dis oS
Ay A9y i o sla Sl NS Sl 0 )3 09
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RJIALY
A8 kol Jad piie o cosl pl $bsS @l (wiomen
OlpgliS g (alend 395 Bpae i 1 )3 sne
§ eblis 4 Consd gyt 40085 sl (gjy5liS b o] Lol
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s(Zhou et al., 2010) ;L Sen 5 95 ls U ,85ke ingh
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Freeman & Omiti, 2003; ) zols b )55k odel cowts gl

Chianu & Tsujii, 2004; Waithaka et al., 2007; Thuo et
Shahpasand, ) zuls L ,I55Lub 4 (al., 2011; Etim, 2015
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Table 8- Results of marginal effect

W
Variable

Olislis” 25T
Farmers’ awareness
RUTEEYS
Farmers’ attitude
SiyoliS el
Farmers’ income
OlpgliS” oy
Farmers’ age
OliglisS ©Mhpass
Farmers’ education
&5s3liS deny
Agricultural insurance
el s S
Training courses
Slol Jas
Main job

Vog,S Yogs Yoy
Groupl Group2 Group3
0.154 0.001 -0.155
0.190 0.002 -0.192
-0.011 0.001 0.010
-0.012 0.001 0.011
-0.020 -0.001 0.021
-0.173 -0.001 0.174
-0.008 -0.001 0.009
-0.087 -0.001 0.088

Source: Research’s findings.
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Abstract

Saffron is one of the most important agricultural and export products whose production is the
main source of income in many rural areas in east of the country. However, the yield of saffron
farms decreased by almost 36% during 1971-2015. The Gonabad county in the Khorasan Razavi
province as one of the largest saffron producers in Iran also faces this problem. Evidences suggest
that the high use of chemical inputs, especially chemical fertilizers, can be considered as one of the
main causes of yield decrease. Therefore, this study aims to investigate the effective factors on use
of chemical fertilizers with an emphasis on the role of attitude and awareness of saffron producers.
In order to achieve the research objectives, 105 questionnaires were completed based on
proportional random sampling and an ordered logit model was carried out. The results showed that
two variables of farmers’ attitude towards sustainable agriculture and awareness about yield-
reducing factors have negative and significant effects on the probability of chemical fertilizer use.
While the variables of farmers’ income, age, education and agricultural insurance have positive and
significant effect on the probability of chemical fertilizer use. Therefore, undertaking appropriate
policies in order to boost farmers’ attitude towards sustainable agricultural practices and increase
the awareness of farmers about the negative and long-term effects of excessive use of chemical
fertilizers, encouraging trusted and experienced farmers to reduce the use of fertilizers and
reconsidering the content of training courses have a decisive role in enhancing the pattern of
chemical fertilizers use.
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