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Figure 1- Adapting to climate change in order to improve livelihoods and security framework.
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Figure 2- Location of Kashmar plain in Razavi Khorasan province.
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Table 1- Demographic characteristics of the study area

Ol
City District  Village district

Lwgy  ,lyls
Village Family Population

.‘“ \

o 3 6
Bardaskan
3 2 5
Kashmar
M ) A
Khalilabad

107 11721 38469

27 9726 32015

63 18721 61178

Source: Center Statistics of Iran, research findings, 2013.

3 i S 59l Ll oS el Gaa ol Jlisas yols
siie oy Ay Ssasd Jdo Sl oty ()b g @)l ap
5 4 (Jims Lo yiio jl lasgorme o (429 90 diuy
01 olsel (gylel gy A e Sl 1) dtiogy 5 (g
S (oS ) Jlod ol sl Staad 50 S5 Jolos
(5] 99) slelgio 93 doly o Jlazsl s 45 35 Jglze
3 095 o 03> bl ogall 008 S i pxie (o0lis &
ool o S Ojgo 4y el Olyuss 51 STyol Baiow oyl
9 (+ ool Ol Shyal pae ) Glyows Sl) o9 90
lysio T b (6) 83l g (orldl ot 3 53 S50 Jalge
o S Ggr)S) SIS dlae gl oo g S

.(Hosmer & Lemeshow, 2000) cusl 5 ; & i
log(P/(1=P)) =log(P) =Bo+B:Xs ()
Xiglom 5 Ol o s Sy Jlotnl Py Valayly ol 3 &8
109 ) (6552 Comed By o3lal gl by bl oo Jiws poite
sl T 5l oy a2 By g atly e o2, (odds

Lo E98g pis 4 Cowi DSy S £48g Jloinl 4ol

AT v glaasl WA (ol ol 5 e e

S5 g Sl a5y ol )5 awly sl e

sl Lo Shy 4 oy o9 @ & e
(I oy poo iz g o bjgal g gdaw) IS o yde s
SLa)lil d (i) olyte ) CulS o5 ol (i
($59itS g gugys Sladd dn wyid ((55yliiS B
5 S S (Sl Ollgesd g okl Clods ay (o yiwd
o=l coble d ang L bosly il (sl 23905 oL ol
@ g b ool Siwad o )3 Lg)laU.x.o 5 ppauad
95 3l sotate 48 Bl oo (29 95 Ogew)S) £ ol &S
AiSon CynBgo 90 )0 (Boluad dbly S0l &) (09 (k>
LT &S el ool Beizs cpl Glaal 5l S (Rice, 1994) ¢l
Or 8l Tyt b Slodaus) @l lyis S o> 4y o)
b Jlow g a0 il Sisd e (glailB g donis
9 =999 dimuly yuxio SO o )y Siwad Jto Ll
Lo it opl adiS oo (2Ll 1) Jituse (sl pusio I (glae gacne
Cople 4y dng b Sitead Jdo aidl oo Curge 93 4l

ORR5 ) Jie ol b 48 S5 (¢S vaenad (sla it



WAV 5l ) ojled f o coolyaej g pgbd g celysapitd VY

ol el & Jpaze (i al sl g (0 o sl
Coiel pas ay yoxie g 00 )5 Gy cla)lpls o plie
9 OlingltS J (B bl ol o dagi b gl oo 1S
Ol Al ply 3 685 can el Sloladl oy,
sloul by cpl 5o 35 o St bled,S 5T Sl ¢
9 Olie) S a )l (Sl jo 4 puse Jbo gl
e bl e aly diile o O o8 Slgane S0
L olingltS 6,85k slaasly 05 5l ol glie ¢y e
ol L adlo oty ol S 5l ey lsp 5 o Sl
bogi oS s &5 Lie & am3 o L5 Slanlin ¢ Jls
oo 2929 pie dlox I (Ll> & (oliwg) dnsl> )3 (Ul
AV/Y a8 a0 i ¥ ISS )00 3g5 g (6,85l loladl o
Olygess 038)5 1,8 anlias )90 a5 S lae 5l oy
by aS iyol oyl g LledyS Sy Ty lsn slod ie Ay
sl 00 5505 Gl glacad 5 ol 4Bl (]38 p)S
S5 Yool i bl ol a5 ) ds ) 5l ao s AR Ly i
1oy3 OV sl 3l ¢y b @l ] 45 Wl ,S S, o3y
Lo I g Gl 03,5 (6 puasd ool Loyl yis &S 551> slazel

lo3,S &) 2,55 celogely S amgly ]

increase decrease

(Rice, 1994) 350 (5sSo3lsl 55 b (5 5yt o
P;/(1 = P;) = exp(B, + B:X;) (v)
Sy Jie i)l s 2955 10 e oLl iy
Canlo Cpuidld dayyl gl yuds (gly 45 35,05 D939 St
(Rice, 1994) cunl (59,5 )l 5,58 4
Oylas unl By yre ESY Con &y &S 0Ll ol (exp)
ol €89 pae Jlel 4 0y S5 989 Jlats] Capms 31 o
5yliliwl (¢Lks Ly Standard Error oylasl ) «(S.E)
Al o
Sub J Nlgoe e Juo 5 Jine o b j9d> ()l

Spe ol ol 4 (Sig) (o) sime gdaw

asdllas ol gdoliduny jl o glyouiwl glaosly )y

Olysd 4 peddn pedlS culdd LS lhee s a8 sl lis
oLST 595 Law e g Cdiume ¢ S5 p o] slately o could]
sl ) onds sdaliie Ol puss 4l55gliS ¢ IS jobay i
- Jlasis st ool mlo wile plio 35008 5 (olen o o

300
250
200

150

Number of respondents

50
H =

no change

don’t know

Farmers’ perceptions

JoilS Cudd 45 WIS Jlw Yo (b 30 bod Wil i 1 o5,9WiS STy00 - JSS
Figure 3- Farmers perception of change in temperature (%) during the past 20 years in the Kashmar plain.
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Figure 6- Trend mean annual precipitation in Kashmar plain.
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Table 2- Adaptations strategies in response to change in temperature and precipitation
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Adaptation strategies Increasing temperature (%) Decreasing precipitation (%) Recurrent drought (%)
oS g9
3 7 6
Crop diversification
o 8 10 4
Change in crops
7 8 11
Reduce farm size
A oles 2 9 5 3
Change in planting date
S59liS wae culld (8
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Find off- farm jobs
e olgS llguasmo glel caiS
. 7 7 6
Plant short season variety
il oo 42 42 42
No adaptation
d)L.*.-.’" LSL“ )93 u“*‘)s‘ 9 9 3
Increase irrigation period
el 2 6 9
Mitigation
RULSES PRI EEW 3 ) .
Special insurance of saffron
K 100 100 100
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wled g el ey L 1) o8 e ()55
Ay ewyiwd 1y oliyelis” a8 ol 31l plplo
sl syt (s pdn Blasl bl Slgie < ¢ Jlo wlio
22 lom g Ol Ol & sl 3 1) 0958 W o3yl s
OliyeliS (s i Bllaxl g Jols yluebl sl aily
2 ol b Gl s o)lal Gl o 4 o piod (ol
9 SBS wlop 4 5l g 03900 SaS Iga g O s
laasly (ialS sliwly > weden o)ll & juin 405
sleale liscaad llol i oo g9 0o maldl i
o 3l 5o 0y 9 Slwpl (Slapins Cosls «(j)9laS
e de )i Cypie e ey Gisel 5 sy 4 4SS
~Cuoy8 dguk gy Cladd [hpnS g le d ol5)slis
B{RSIRT felj JE! Juged g 430 5l 215 ol 2 S sl

Olod B dy o yiawd &S D oo s Sitwd Joo ol
5855 15 > JLaisl alidl a5 BB bt s
w30 )8 b ot |y jallS cubd 3 ()3l (slady S
o ) (g Sladd (> & (5)5L8S” (Bly
lgams glosl utlS alex §) gpls sl 4 2l Jlas]
e Bkl gloan S plyis 4 el )b e g gsite
Olales ) gne Siatucd Jio )3 &5 lag il il 1S3 5l s
e asio gy Slodd g 5yl (mg Sloss il
g lga g Ol poss Slelbl a4 awpiwd > Jogasa clelbl
(Fdgie) wuilie asyje Copde 5 A5 (rizpen
Sy an oS le; 5l ool slas aSl 4 g5
= 1) 293 65yslitS slacdld 5 Wlods) (oorlll i3

Lylids 55 s sl pil oS o pabats Slyesis ) (slive



IRV Sl ) ojlecd 8 Wl gl spgld g sl api WV

il o o8l Sl b sl

sladyaly oSt 5 solos (5ysliS an hlee el

axlllae 3,90 adlaio ;3 (codlSl Sl ydi b (655 5l (e (512 Stnd (g5 5 - Jg
Table 3- Logistic regression of determinants to adaptation with climate change in Kashmar plain

)55 ey Jloinl oupdd Gl TR A gLl sl gls B W]
Adaptation 95% for EXP Explanatory &l &dl50 Wald Std. Error B
P (B) variables Significant df statistic ' statistic
o 0.983 0.954 0.983 0.012 1 25.7 0.013 -0.15
Age
o 0.934 0.901 0.932 0.000 1 7.3 0.011 -0.12
Gender
bl"”_ ol 0.893 0.822 0.846 0.000 1 922.3 0.021 0.34
Education level
Js . o 1.32 1.012 1.36 0.000 1 910.1 0.0.11 0.15
Crop insurance
Al G s 0.32 0.122 0.872 0.000 1 171.32 0.0.11 -0.206
Water tenure
O e 0.851  0.820 0.814 0.000 1 125.3 0.0.11 0.10
Farm size
Olelbl 4 oo ymwd
olidln 0.985 0.931 0.924 0.000 1 892.23 0.0.11 0.28
Access to climate
information
“;u_ S ‘_ . . 0.971 0.912 0.952 0.000 1 190.5 0.014 0.03
Soil fertility
Olodd 4y (o yiaod
Sighs ‘39'”5_ 0.641 0.537 0.623 0.000 1 845.21 0.013 0.37
Access to extension
Sl ale
Access to credit 0.970 0.959 0.971 0.000 1 1021.22 0.014 0.51
alye; 65)9liS a o8
Farming experience 1.12 1.015 1.19 0.000 1 1069.10 0.009 0.59
b 22 - - 0.032 0.000 1 5862.81 0.40 -1.23
Constant
5l Ol o9 4 oj)ldS sy 585 4 42 S (S 5 4o

slac s L lyacs 5l (oS gods ol Wil o o571 lg
olie5 Ao )> YA 250 L) 1y 265 (55,9US 5 (dime
u..ul)_‘a‘ dl)g O] b Lg)lf)'l.» P u’““b‘ QJ‘)MAJ A Cous (Ol)lf
oS olae; 5l ao)n ¥ alaly cpon )0 3l6d,S pulas Led
e 5yl RSl 1) 298 (65)9liS (golal Lyl

oS olyees (6,85 Lol slasil ol slwlis .lodges

s LS oo S o asllan ol ) Jols ol

s Lol 4ol Lt ()b g oo s )3 5 jelS
Olme 5l Ao, AY Sl i aiis oS T lga g O @l poss
gy pEalS g £ slajgy (Slohd g Led il 4 )

Al ek 8k



MO o8l Ol st b ol ios o) oyl yae 5 65 5w 9 STylol el o135 Jurow!

a sl ialed B3l lsm g Ol ol o gl 0 SB
Cuoliol drwgi dy dx g b el o oglle wcunl g oSS
3 @b 9 I 392 comly 3;das g e 5l sl 0 0
Sl L 5l sl 0l555laS” @slee (il slaads
S Al LS tmg clillas b gl ol sl _oonld
Deressa et al., ) ,LSe2 5 Lw)> 5 (Gbetibouo, 2016)
L Bl 4s)he (o pe pllad il Adl s s (2009
oS ahss lp b & cul (plaackyy dlox 5l 0ul8l 05
L )5l Sampd g (38 b (o8] )] 05 o0l
Siloaidles 5 (o250 Cope Ul sl aulll il oy
L2yl 5l bl b 3 Ol o e il b (5 Sen
= OLSOlie) 2 el pss Sl pials carge oS ol
ot 5 CulS (585 55 s & S SIS s 20,5
999290 bl L ()5l piae 050 53 g At (550
sl 6585 lagle g o) Jexie whlud Lals

Aggarwal, P., and Singh, A.K. 2010. Implications

of global climatic change on water and food
security. In: C. Ringler, A.K. Biswas, and A.C.
Sarah (Eds.), Global change: Impacts on water
and food security. New York: Springer (5): 49-
63.

Barret, W.J. 1963. Manual for the Geography of

Natural  Resources.
Company, Minnesota.

Caritas, B. 2008. Towards self reliance: 2008—
2012 strategic plan. Caritas Nyeri, Archdiocese
of Nyeri, Kenya. African Crop Science Journal
(20): 287-296

Connolly-Boutin, L., and Smit, B. 2016. Climate
change, food security, and livelihoods in sub-
Saharan Africa. Regional Environmental

Burgess  Publishing

Sl ale Loy alidl g )k (ials dlenjl el Wy L
oL5sS g Jad b lgiame clS ¢ Jpazmo glgil )3y
o329 dow ¢ Jypare g9 5 CullS F) i (Ol Ao Ao
O Jelgs Sl ol gl Jad e Coled 3 9 oliie;
ooy CSlle 48 Amd o s slbail (sl g Pl oiiS
e S Gllael 5 Slodd 4y wyiwd 5 ¢559,L S
“o waldl s b 0l5)sliST ) ke cudyb e e Jelse
Gl gy0ld a4 aw yiwd ccuolio Ollpud ply 4 (aw yiwd LASL
Sl OlinghtS L ams oo ojlel A& Jo 4 (g plod >

aals 39_§ 9 0 CU_.o‘ {:l_Q)l &l sl @Lhdjﬁ)ﬂ ..\.:)b-

o I92 5 O Ols b ()55l o e (Sturon il
-Gl cplpbis )3 3929 (65)5liS CudS 5 o) I 609

Iy SOb olgws el glyo 1) p3U slazel L cdgn sl

il jelaie 4 ygl 39 4 1y ey Cillaxil g wles pal )b

5ol glio Copte g Jpame yis dlp 1) 28 (5 0y Sllas

&l

Change Journal (16): 385-399.

Deressa, T., Hassan, C., Ringler, T., Tekie Alemu,
D., and yesuf, M. 2009. Determinants of
farmers’choice of adaptation methods to
climate change in the Nile Basin of Ethiopia.
Global Environmental Change (19): 248-255.

Ericksen, S., Aldunce, P., Bahinipati, C.S.,
Martins, R.D., Molefe, J.I., Nhemachena, C.,
O'brien, K., Olorunfem, F., Park, J., Sygna, L.,
and Ulsrud, K. 2011. When not every response
to climate change is a good one: Identifying
principles for sustainable adaptation. Climate
and Development (3): 7-20.

Gbetibouo, A.G. 2009. Understanding farmers'
perceptions and adaptations to climate and
variability. The Case of the Limpopo Basin,



IRV Sl ) ojlecd 8 Wl sl sygld g sl api VNP

South Africa. IFPRI discussion paper 7: 1-36.

Gbetibouo, A. 2016. Understanding farmers’
perceptions and adaptations to climate change
and variability the case of the Limpopo Basin,
South Africa, Center for Environmental
Economics and Policy in Africa (1): 8-15.

GOK. 2010. National Climate Change Response
Strategy. Ministry of Environment and Mineral
Resources. Government of Kenya, Nairobi.

Hosmer, D.W., and Lemeshow, S. 2000. Applied
Logistic Regression, 2nd Ed. John Wiley and
Sons, New York.

Ifeanyi-Obi, C.C., Etuk, U.R., and Jike-Wai, O.
2012. Climate change, effects and adaptation
strategies;  implication  for  agricultural
extension system in Nigeria. Greener Journal
of Agricultural Sciences (2): 53-60.

Campbell, D., Barker, D., and McGregor, D.
2011. Dealing with drought: small farmers and
environmental hazards in Southern St.
Elizabeth, Jamaica. Applied Geography (1):
146-158.

Intergovernmental Panel on Climate Change
(IPCC). 2007. Climate Change 2007. Impacts
Adaptation and Vulnerability. Cambridge
University Press, Cambridge.

Intergovernmental Panel on Climate Change
(IPCC). 2014. Impacts, adaptation and
vulnerability, Part A: Global and sectoral
aspects, contribution of working group |1 to the
fifth assessment report of the
intergovernmental panel on climate change
Cambridge: Cambridge University Press,
Cambridge.

Kates, R.W., Travis, W.R., and Wilbanks, T.J.
2012. Transformational adaptation when
incremental adaptations to climate change are
insufficient. Proceedings of the National
Academy of Sciences (109): 7156-7161.

Kifle, S., Teferi, B., Kebedom, A., and Abiyot, L.
2016. Factors influencing farmers decision on
the use of introduced soil and water

conservation practices in the Lowland’s of
Wenago Woreda, Gedeo Zone, Ethiopia.
American Journal of Rural (1): 24-30.

Koocheki, A. 2015. Workshop on climate change
and low-carbon technologies (Proceedings).
Ministry of Agriculture, Ministry of Research,
Education and Extension, Tehran. (In Persian).

Koocheki, A., Nassiri, M., Soltani, A., Sharifi, H.,
and Ghorbani, R. 2006. Effects of climate
change on growth criteria and yield of
sunflower and chickpea crops in Iran. Climate
Research (30): 247-253.

Koocheki, A., Nassiri, M., Alizadeh, A., and
Ganjeali, A. 2009. Modelling the impact of
climate change on flowering behaviour of
Saffron (Crocus sativus L.). Iranian Journal of
Crop Research (7): 583-593. (In Persian).

McCarthy, J.J., Canziani, O.F., Leary, N.A.,

Dokken, D.J., and White, K.S. 2001. Impacts,

Adaptation and Vulnerability. Cambridge
University Press, Cambridge (15): 877-912.
Maddison, D. 2006. The perception of and
adaptation to climate change in Africa. CEEPA
Discussion Paper No. 10. Centre for
Environmental Economics and Policy in

Africa, University of Pretoria, South Africa.

Pouliotte, J., Smit, B., and Westerhoff, L. 2009.
Adaptation and development: Livelihoods and
climate change in Subarnabad, Bangladesh.
Climate Change and Development (1): 31-46.

Moradi, A., Koocheki, A., and Nassiri Mahallati,
M. 2013. Effect of climate change on Maize
production and shifting of planting date as
adaptation strategy in Mashhad. Journal of
Agricultural ~ Science and  Sustainable
Production (4): 111-128. (In Persian with
English Summary).

Rice, J.C. 1994. Logistic Regression: An
Introduction. Advances in social science
methodology, Greenwich, CT: JAI Press.
Popular Introduction (3): 191-245.

Shisany. S., and Mafongoy, P. 2016. Adaptation


https://en.wikipedia.org/wiki/Proceedings_of_the_National_Academy_of_Sciences_of_the_United_States_of_America
https://en.wikipedia.org/wiki/Proceedings_of_the_National_Academy_of_Sciences_of_the_United_States_of_America

VY Bl Ol i b ol s o) oyl yae 3 65 5w 9 STylol el o135 Jurow!

to climate change and the impacts on the Convention and can be regarded as a
household food security among rural farmers Working Definition, available in
in uMzinyathi District of Kwazulu-Natal. http://unfccc.int/essential _background/feeling
South Africa, Food Security 1: 1- 12. the_ heat/items/2911.

Smithers, J., and Smit, B. 2009. Human Wheeler, S., Zuo, A., and Bjornlund, H. 2013.
Adaptation to Climatic Variability and Change. Farmers’ climate change beliefs and adaptation
In L. E. Schipper and 1. Burton (Eds.), strategies for a water scarce future in Australia.
Adaptation to Climate Change. London: Global Environmental Change 23 (2): 537-
arthscan (17) 15-33. 547.

UNFCC, 2006. Ph.D. This Definition is not from


http://unfccc.int/essential_background/feeling%20the_%20heat/items/2911
http://unfccc.int/essential_background/feeling%20the_%20heat/items/2911
http://unfccc.int/essential_background/feeling%20the_%20heat/items/2911

Saffron Agronomy & Technology Vol. 6, No. 1, Spring 2018, P.105-117 8

Understanding perceptual and adaptation to climate change by the
saffron farmers Of the Kashmar plain

Morteza Esmae]nejad’ i
Submitted: 23 February 2017 Accepted: 14 November 2017

Esmaelnejad, M. 2018. Understanding perceptual and adaptation to climate change by the saffron farmers Of the
Kashmar plain. Saffron Agronomy & Technology 6(1): 105-117.

Abstract

Climate change has serious impacts on communities and livelihoods in dry areas. The agricultural
sector accepts the greatest impact from climate change due to its extensive interactions with the
environment. Environmental degradation and reduced yield of saffron and weakening of the household
economy are among the consequences of climate change in the Kashmar plain. This study was carried
out in order to evaluate the perception of saffron in the Kashmar plain from climate change and its
capacity to adapt to this phenomenon. The present study was conducted to examine the perceptions
and adaptation of saffron to climate change in order to expand the strategies for confronting the
climate change challenges in the Kashmar plain. The method of this study is descriptive-analytic. The
population of the study was calculated using Cochran's sampling method and a sample size of 390
households was chosen. Statistical models such as logistic regression were used to examine saffron
perception and compatibility strategies. The analysis of saffron perceptions of climate change shows
that the increase in temperature and the decrease in rainfall during the last decade in the Kashmar plain
has been ongoing. The results of the logistic statistical model indicated that product diversity, change
in crops, finding a job outside the farm, changing the amount of land, changing the planting date of
saffron were adaptation methods used in the region. Given that many saffron growers have come to
understand climate change and adjust their farming activities based on these changes, the government
should facilitate the adaptation of saffron to climate change.
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