(YO-1 Silowao) 1P+ ¥ o) § b oF osbed I F il por uis ole 4 4l

DOI: 10.29252/ARIDBIOM.2025.21317.2003

Ol b ablio sas paly g JLuSis popcin 31 o359l Codold pr
9L liw s 5o

Olrl (G ((lwjo3 (rmb wlin 5 (55,5LaS pole olRals  liwg) dnmgs o)l it sglimd (ol )
Ol e S lijp3 (o mlio 5 (55,5l psle oKl (g5)liS” Sijael 5 g 09,5 Sl s lgms whis Y
Savari@asnrukh.ac.ir
Ol (GO s jpn (oxomb qlie 5 (55,5liS pole olStils «(5)5LaST (B350l 5 gy 09,5 Sbsl )yl Sgxas ¥
VECYNY/- A el
VECYN YAy

oSy
S5 S5k Ol O15)slsS (solos Jul (ol 6 el anslr o plonil (JLuSis b 05 55leS )5l &lse oy B B b gl 0
it Sl aalllae lp conliie Sl L (sladiss (6 S aiged (o9, L 0l slaS 5l 58 YO+ (5 50 5 (oS Jouzr 5l oslital b digas pon>
oy by o1 bl g (esdse plaasis 095 Ly ol g, 4 09 O S b ubiie b cal G (slaslitis yy (tagly Lol 3
al sy SIVAS 5 AT g & )55l slaoynl, 5 wlye (i (sl tlin,S T ko a5 wi w55 bl 5 Glis,S ST
O 4 ooy oS ol lid gl .ab plxil Lisrel § SPSS (sla I3l o lawgs bloul 5 aog jlol Lidu g0 50 eols Julos g a2
edani» ol g0 a8 ols Las zlis copl 1 ogdle Lauiilag adlate (o Les 5 ()b o LS Consg (g )0 S0 adllac 550 ol 50laS 5l aus e
93 9o Lt gl (rmizmen b olulid JLaSas il 50 ol350laS (6, 5le sl pal; (n et lgie 4 € oagr (10 5l ol 5 € rne
sz il g0 l3,5lS )5l s et Olsie @ €l mlio &y g isspaed 5 € lspgol gise 4 SOl 4y (o s pasd gils
5 Skl g (&8 (Blanj golall Jalge po 1, (JLusas Lalyd 0 ol550las 6555l wlse gl Jlale Julow coles jo 0l alubis
4 O5slaS 3l (o3isel 5 solatdl slaculom 5,5 5le slod ealy angi Cqz 058 o0 Slitiny @S Golol 508 aail Sk elazz]

] Jos

S bl o ISt lsmec] Sl 6,55l allse s,k oo 1l s gunls o5l

w

doddo

5 golaidlh claxl glac b (g5,0liS » (o5
F9 00 0 3] sl ash b bl
Sl pdiliclizl § pls olspsol Hhs S Jlsas
| pozs o 4ol Gglaie ol g Job Hlai slas
lo s Wlgi o 45 SYsb 0,55 Sy 40 o] sz il
A SG Glere el ailey (BL sy, LG Sl e
IYY] 058 0 00ual €035 al
ey dazms g Sl gl S (g0 (JluSas
o ls o [FA SV £ o)l @il ol
et S ol & JLSas Y14 boay-

5 b SLbbe sbul el Wl oo condl Ol s
ot Jlsias [A] ops JlSis glasliys, g
EY] 338 o 36 Sl poya 2 (5,500 (ol Jhs o
[¥a] wos oo &, o, ples 1o (6 puKair cac o b 5 [FY
Bl p 1y izl g goladdl (S slaanze g
20 S5,8kaS odg 2 lsmecl g9 [¥V] wiS o oz
@ldliz iz gble 5 [FF] G glagulie
[F0] el 3551
rdad 3l S Sae Ve JLSis slee g0
Il ailgs oo g el a8l Ol poss b Lo o sloasly


https://aridbiom.yazd.ac.ir/article_3666.html

VPO Olias) 5 50l oY o)led OF W M&:swuq,:;w

Sy ess o yo (sloizl s e L)l a4 oS
G b b5l vee sl Bl s e LA
S i JolSS ol 4 s VY] il sanl g
Sl 2by)l sl Jusias ks Gl 6,850
L b 2als 3l il o dawg 5 oan] JLSis
[YF] el Sl

i |y ST O st Wilg o (5,5 5L a5 il )
50 ST Sl Slaroas  l3 o 395 dygs 4y ol camd
5 ol Cebonny ol &5 s s 5 [FV] 00
e Sz el SVsame 4 Gl oL
it by b o) 5l slaclled aiajls g 5,138
L ablio (5550 & sloig 5L (55 les Lase 10 [¥]
5 Sol sassie 4 0] o)l JlSis 5 O o048
Syl (Lol Sz o (lld (6,55l ol e
Bl ge (srmb LB gl s adeglie jshaie g
ks sl pian So QUlE Oj50 4 Bl )b
Gl ool 5 92 s Slll Jold) (ool s
SemSone @lp sl gl s sleJolis
I¥] 355 oo i o5 baratolyy b alilin | aces,3

Colled @y o8l Dlyts b 6 )55 00 (G ye )0
ool 1) Sl ol e Ol Sl aS 098 oo DI ol
als (JlSas b o )85l jo oly,slas [YY] aes
Y game iS5 ezmer 1) (0 e Ololadl 51 e
odlilul § Jparme £95 (Bhglle ( Sk 9,8 5l J3
4 polie Vgame BB (iSwir ptees
e g9 (65y9lS DY game den 3l colaul ( Jlusiis
[¥F] 06,8 o0 515 @ (2l Slidae o

G p el Clpss sads ol S
gl lul i a8 conl cosdly (ol 51 L0 (55,5l
&lpodee SISl [FY] sl (o BB a8
Sy 1) tlesl anngs Jlo o (sl s 5o o)l )sliS
lppgo] Slpis 4 Sl g 0ls mas (65)5laS 4 g3k
3950 Sl ol by [08 F¥ YV ] canl oles
Orized 5 Sudame (Slp 692 s Tsrgol Sl
29 M5l elaS sla)lgls s g olie cokl
L¥A] 0,108 e 3G 132 51 oolial § LS ¢ g yiws

& Ll 70 sgee e a5 wd el (b LD
Caws 3l el plaS jo a5 golyg) Yoz ez 5ld S
Oeimen [V FF] o 8 e Ve 5l i ol
2 &z F FB ok el 3l ans i o Jlsis
Lo JlSas Jlie Glgie 4 [V Y] ol oo Lwl a5
] oseles Fo (5055 Yo 21999 gla Lo e o
GB el j88 g s pdyaal g ols )13 30 cod )
oS e po Doy 53 olnl 65,5l88 G [F] ol
Sl o515 5 ol piy] JLSLs 055 4 5 0l
Fohe Sy Jobe (SzsS e S> o5 cul o
sro el Wlgiee (Bl Glime Sl & S a5
2 [Y2] 0gs Jlo o Y8 eeke ¢ Jolao (solasl
Bblie ;o Comez jl oo Y g)led oo 0 31 ol
5 e 508 bl Cuns 5 sis (Sl ol
I¥P] adlice 6505l8 (oo &y sl oudtins o

@ Jol a2 ps o Jlsiis slassly odnzmy cole
Sl sl ol a4 Jelie g aly ol 3l (Soly 2al38)
Ol V] s ool cas leas 5 WY
tel (Sl )l 029 (65,9188 Slapis p JluSis
Ll Sk @l col adi jo oulal 285 L)
FLsis Ok sl olsyslas s [0 FY] wiS
S,b o] 50 AT (0 (65,3l a5 [YA] aiia
] JLSaS s 50 B 45 eyl T gie 4o
T S A
ool ol i 555 s & (6550le8 [0Y] o5
S ohgds Gl ygliS Sedume 9 (65,9laS (5590 00 o
3 6less eonl g oedle [A] o)ls 3 JlSes 5b
(JuSias obb 5 gerd ploj 990 )3 (S e
[V A0] oS o Hlgis 5,las o 1, ol 6,55k
@l aBhanng oS gl yoiS o JSis (yrizean
338 o 3B (23 5 poiS ) gz ad) Juab
¥l

L 6Bl ol Sl de > cpl & a9 L
Syzse JuSis s alf gl oubilse JlSis
bosleygas 5o Losys lipslas lp ohga wanl g
B 5l [FA @AY] caol Sl dawgio 5 o5 Selyo
20 y0 LIS 3l Jl8 ) 10,5 AT So gl e eloi]



vv Q\)&aﬁjd)tﬁ:&

3k Ol g 55 OT b ahlie (slas oty 5 JLSCst p g 51 015,5L88 bl s

ol 5o 9)lye ol 5l lislly; 5 (SSbe s (bl
LfA] wog i)

olewl VY elys Jlo 5o odel ey Ll ply
sy Vease (VFAFVIOAN oy L olwses
(9aS s2lyy DY gams 0l Gl IS 5l as,0 VYY)
Sl 5 Lo iomen sl ools plaisl a9 4 |y ol a5
sy OYgame adgi awoye AANVE ((65,0laS ole>
&) CiS Syso 4 (5 VEe FANYY) Gl e ol
oS 4 ol cpl axgr BB 4SS Ll of£A] wleas o g5
el sl oog o cllS @ by e adgr pl ws e S
Sox llid 5o g el diily Of 4 Sal a4 j5aS
e S 31 i el alye (g ol b JLSas
FIV Jolro ya5 )15 1V L liwjex AVAA Jlo jo aos o0
S Bl p9d 45y 50 S (o 53 Bl lee JS 5l
A Gl bl 528 laplivl gales (e 5o
L el 18 (grwlie Condg )0 54l 4 Liwgy & 2l
g Pl Jdo a4 o mlpe olaws 2! ars G o
el 00l d\.a.u.h.\f )‘ )...........s )L........i Do s.))ls.m.n

@ @bty galyz wo)s Vol i bl cnl o
i 5 ol slabing) 5l 65l g wilos S &2 loo o o
oyt JES PO U I 2 Y IRV CON- S UL OIS RV | B
S L lezen 100 sla s b (55l ol
2 VY] el o0y gl aw sgam wilate jo JluSis
S Slas bl coles jo a8 S lei oo gl (wll
el 00,5 & >lpe andS Jlo g0 yo bl slael 5l i
J¥o 5l (S el K5 sl (5L Ol ot a2l
53 a8 2k 6,5 sla Jlsias Sl i ol v
Gy ) gdaw g 0oldl Gl liw s ol o alds
osls rals 1, sliwg, sla,lgls (K6 a4 3lai > g
(Ol ol 5o (sab lw o (el ple [VY] cal
b ol S35 5 lig, Bblis 5 (8 5o
[v¥]

S 3ls Blge gy lidee liizes Liwl) ol 5o
Golass 4y aolsl jo a5 wilasls,, Jlsas b ol eles
Sy ze o)Ll lagyT |

de) O Shegh 0 (V1) (LA gne
2 ol Sl b 5 55liS” )55k ailge 9 DI
geS &S Widpwy Azl ol 4 Cudogre lwyed
hog OISt eIl S eliel S5 cyle pus
aiej (nl )0 Sl (n e (o2l @bl 9 Y garme
L cdoghy 5o (V-VY) oo 5 &l [A] won
(HesS 3blis o5)3laS 5,155l DLl 5 wlse s
L 0)559laS a8 dissy 4zl (pl 4 oblp 3l s )0
(Sl (sole @lge &5 wid g9, (s3guomal Wlge
L] wiogs o] o yrogee (sl 5 (2ol 5 (553

ey (gl 50 (Vo) Gliel 5S9d 5 (6 )lgm
Ol o (cad8l Slyeis b 5 55liS” (6,55l sla Sl
oFaus 3l as audl, cuws asms ol 4 0,8 0bul)d
Jobo e 5 4 6,5l o jBal; et Lol )8
meleizl g Gl (o) SHEmys sl
5l s et 0l yliS ol ags 3l Lol el Sim
eleizl (- g 5 esolazdl Jold o i 4 5,55k
LFF] ol (ol ns 5 (o5 o S 3

3 50 Gladlas o (YY) ol )Kan 5 Sl59,8
a5 Sl Cews xS pl A Slogre (Ll
Ot sl 5 (Jlo (S5l (Sl slacad b
b 3 (Voo V) 5ol [YF] wog 5,5l oM i
L oley «ylen 51 0)l559LaS 45 lo o0 Gl i cnl 5o
a5 10 05,15 1, 3B (sla b (gl ps¥ puts 4y olael
e 8 pluz a5 Sledbl oless)) sla s,
20T e 5 gl [Y0] Wb Jwgie
GLSas b olpslas 6,5k Blge a5 (stasi
2 Sk &lse o frte 45 AT Waew; 4 (ul &
5 SOl (oysls wgolamil ( Sum i el Lol
V] 0g 5L 5 (e

2l b ciegh o (V-TY) olSes 5 (5515w
cilo @y ol Sl Cloas 6,05 54 ailse
48 Sy 4205 cpl 4 Ll 50 el (65,9LeS ptnns

— il o Sam i el (- upse ele @y



VPO Olias) 5 50l oY o)led OF W M&:swuq,:;w

Ol n e b olishsS o5 asbe oyl
Sl Ygone o ales yiaS |, JlSas ol wlg oo
ol Ll S oo wld olsleS Cotme  suslis
Ol S5 5 s SowlisS 6 NS L 5 Ysans
oalatwl b ide ool i jelaie ay rgh (pl jo .S
5 9 b gl 6,550 oyl FF goos0 loal
28,518 lyyelas LS

ke slespaly (655 Bar mile Jols pous 150
G e olyslas slecosgase 4 o lil milse o4
ol JlSes b allie 5 6,55l slos el (65,5
VAl adn cnl pogeililes jslaie b (rogs cnl )0
Sy ol ool gudos Olool o oad Hlolis xile
lansS my OS5 bl (egh Gl e Sl
Sl 5 lge e s (5 ka5 pillne epilne SLals fulis
s ooliiul giblge

oy lawgi g (5 lA50S Wools canliion yy oSS 5l
4355 8,90 A aeus LiSrel 4 Y8 ases SPSS sl l54l
A olsl y deliins yy olg, ai28,5 )18 bl Julos
b wlie g (55,0leS pole olasls ode ol sl
A s Eldg,S ST Gk 5l ol bl g Gl
odd zhswwl uilyly nSle eyl pizren
=5 7 bl 2l 5 1 See oy, i 6l (AVE)
SleMbl tay0,5 solatwl Jaw oLl s sl (CR)
Q& mized Sl 0uls G F Jaam o i ol JelS
Sy e Olie ooy, S g anaib skl
b SSleo 5l Hlre Szl glas 551 6,55l slas pal
Vel (1 alaly) 0o solizw! (ISDM) jLxs

. 1
o5 A<Mean- -Sd )
g Mean- ZSd<B<Mean+ =Sd

2 2

sb 3 C>Mean+ %Sd

51 ke Byl SA g Sk Mean )] o oS

525 g Jlsiz o plg oo bl Gl alex
Slp 0,5 o )Lal gliws; 3blis g pdsieny 2 ol 25
o5 8598 ol 50 a5 (gl e wiils bl
s e JeSis |, elazal Swij g olazdl ofa
IVO] ol aim s oo JlaSis Lals sloosly
Bloe (owyp Boa b yol> el e (pl Glnl) jo
63k Ol s o Jlusias bl b b ol y5las 6,550
b JLss py Blaal T4y LS cge al plx!

tJlsis b had e mealie 515 55las STyol g

Loablie o olsles )55k slospaly (o)
taxlllas )50 adlais o JlSis

Sk Ol et (55,5laS 655l &lge gaaca gl
(IS b allie

Sk Ol e (55,5l (6B 5l &ilge (Gunlb Judos
(Jasas L ablie co

Lo o9, 9 8lge
Oliee Bl 31 eg0,0) 5 gl Ban Hha 5l asllas oyl
5195 09 5L 5l 5 (ptalejld o pie J S ez 0
yol> gasiod (g bl anel> ol cislosy— sarogi Waosls
9k Ol s 5)slaS—(biws) slo)lgls Feee ol
Ao a5 e Fe sl ey x> b (Gl L)

0890 5 o) Jouz 5l osliial b gl po>
Sladg> o pSdigad oy, b a0 YO« olaw (VAV-)
s ol adllae (gl cnlite ol b glal> oz
Obwser Ol slaglvo el 51 (o gl Ol e
oS ol Sl 5 s e SUe 10 dus (glyls 45wl
3l diged p el j2 ())slaS slaws bl 0l (oxe
99 Ol g y2 5l am al> e )3 08,5 591 S aiges
Ol y2 5l Coles o g plwss 93 23w e 5l g Ao
Oliss IS ek 4 wad bl adllae (gl Ly g0
6 slanz Lag) VY 55 0sh (6] paz el a5 S
D

aw Jold glasle ime dslitesy hagh 3
Corer Slogas 4 bge Jol (o e IS (i
Sz Gl o)l G pes i 5 (B
Jols o5l sloo,al, 5 JlSis L abli



VA 0L KKes 5 (ol

3k Ol g 55 OT b ahlie (slas oty 5 JLSCst p g 51 015,5L88 bl s

L b eole 31 glyyslas STyl (ow)y
Sl

L obdye peslae 51 olyyelas Slpol gw)p co>
)ouaglﬁijw)ﬁw,ﬁ@ﬁml‘;w
coldy g (SHL Ol Comdy owyp ddhis
b oy JlSiS poie 5l oy pslas

oo I adluio 50 Lo Ol ki Cordy ow)y

RUST
3 e (LeSSly oB s i Les Ol i Slgl )3 aajes
VY S ol elaS e aSaes el ) Jgas
asl yioli8l adlaie jo Leo autils bl (ausys OVIY)

ouys 3l ddliio )5 (S )b Ol Coridg (o)
oliygles
OlsSSly oo ululyy (Fijb Slets Sl )3 268
(2o, OYY) L& VAP oo ol )81 iy aS awo o lis
Col il palS ailaie o Syl a5 ezl bl
(¥ Jsoz)

OlsSswly SIS 900 9 59,8 LS9 (i p
axd o 0)9.0
UBF Jlxe Blasl L EY/eA ol5,0leS S o pSls
Jlo Ve b V8 o g aisle jo bsSonuly 0g Jlo
o Colie 3l oael Cowds s w04 o5 55 (a5 OA)
b Sk a5 ol Slas glivg, sl )lgls cuisS p5
Oy LS VO/F

YO« las ol las ol 8l Oass Consy o)y
M) 528 Y (ao,0 YY) ol o 525 AV 5 0liS ya
S50 (S (oo YYIF) a5 AY ( plasl (o)
22T uild (o )0 VYY) 125 YA (oo (0o 0 YY/Q)
Sasi eSln gy SV 5 il gd (aoy 19
S5/ Lre Slyoul b a5 OIA ] 56liS oolgils slacl
Sexe Sl b Jlo WIT (65,6laS” 4 o (1. 55ke w09
o Jlw A/F

Ol3yslaS oo jladhaie )0 Les Olptd Cundy (o) -V Jooxr

O ST R I JUEH
BYIY AR Sl

0 q- sl L ol pss
\keld OA 1o 03

Ol5ystiS o 3l adlate jo  Fai)b lpss -Y Jgax

doye Sl olb e

Y# 0 ol 3

OY/Y VAS ol Swb ol
Y-/q Yy PRI

FLasis b (4]5,9LasS (5,55l ilgo guaca gl
ol (Jsis b ol )olas 6,85l @lye (o) 2 @l
&go 4 Oledbl 4 swiws pae» Jole g0 aS ols
e Olge @ €0l glin & (g s paod 5 € lsms]
lolid Jlsas ply jo ol )slas 6,55k &ilse o 3

FLaSis pgtcho 51 o)l yglis cudlo
aS e 0 olas S paeho 3 olylas cusls
SLSis porie olyie 4 1) s kel pac ol alas i

Y Jgaz) Wilos,S iy 5



VEr Ols 5 5ml o ooled OF dlr o oSt ode @ 85 A

J9uz) 09 10,95 0 ailge plo 4y Cond (6 7565 Cooal

(F

pas? mile aw ol lis &ilge mls (pl 5 oegdle Lol
30 SUL s, o lael OMpud 4y g i
€5,9laS oy QLSS 4 dgaome (o lwd? g Cas 5

FLuSis pogde 5l ol5)laS Sloy Y Jga

RVESRS Slsl® Sl JUeL
R M S Sk
YR A &l poe

' Y J -
YYs o va gl e S e
WIE BV alS it ches o,

AIY Y4 1 Sl

FJLSid b o5,5laS 6,85k @lpe ganiaglgl -F Jgouxr

a5y Sl cayd s Slpnl S Sse

\ AR <AYY Yy lggo] adge 4y Sledbl 4y o yiws pac
\ AR <A YIS ol polie a5 g yiws pas
Y /¥ <Y AR Sy9kiS la il s dgame g yiws
Y /- ¥FY <Y YIY Silw <8 b slaz b oe
¥ Py JAYE K SE ans (g plol>
N /-0 ARG Y0 izl Gl rals
14 SR ¢4 ATAD YIY - i JB s sle
Y <[+ FA <V FY Y/af G9lisS jidu j0 LSS K plasw zlg) pos
A /- ¥4 <\ FY Y B350 5 o5l £ 150 045
q RIS AR YA L, 5o (ool Jlesl 045
! o0 SANA Y/va Sy9laS i 5l o coles pae
\- 44 AR YT 2T i slaasl 09
R o[- FA SARAS \VAR: 394z 4gho o;ludl
\Y ol AING YIY- as, 50 slooolys YL 4o
\Y /-qY ART4 VIFe )5k ooyl ase) jo Gledbl 4y v yiws pas
\F +/-44 At YIFY SaliS wlyl 4y w s pas
Vo AR - /YAy Y/A- $y8laS gy LS, 4 dgaze (g yiwd
V0 AR ¢ </YEAa \VAR ac e 30 SBL S 6,9,
Vo AR ARE Y/-# Gkl O 4 (o i pars

slodpal, (n e Olyie 4 oo sl I eolisab
ogde .ol olulid JluSis ply jo ol;,5las 6,55k
AT ilih sl 90 ols Lt o pal, gl ol 5
Sl Sl «pls g5 sy g € 05K slacdls

(O J592) 95 10,55 5 s ol ol ay S (55508

Ol 30 635 5w o el (6 5 ) (gusacu ol

Slsls byl j0 ol ,9lis
2 Olgas le yo e slaspaly vy p mls
5 € e s ke g0 45 ol sl JaSis Ll



AV 0L 5 kot S5k Oliw b 53 OT L ablio (slas paly 5  JLSist o sgin 31 015, 5LaST bls s

GJlSias bl il jo olh,elas 6 )55k slao yaly (6 05,10 sauaglyl -0 Jgox

a5, Clpbicays oDl Sk los ),
) kA i4 <[V f4 YIv- O gedans
Y <[+ fA <Ny Y/ f S g g il 5l eolal
Y -9 NOF YAy Jyamo g5
Y </+ ¥4 AR AL Y/ sl dy dae Jols
¥ SRR SAYAA Y/ A Syl lacdled asugs
¥ ool AT\ ¥ Y/ =y ol cale
O <[+ 0) AR Y/A? elislgn Sledbl 51 oolaul
4 o[- OY <[YOA Y/aY ez SelS gl sbgdle
\4 [+ Of SAYAA Y/IAE ol pie Lai>
A <00 104 YIAS eSS sl |y Lai
A o[- 00 I\ OY YIVE o polio 003 | Lai
A R RFAIA AT Y/IA ol JGl e alg) 5l oolawl
q o[- OF AYZN Y/a- pls g,
q AN oY YIVY oy re Slga B yan alS
q o[- OF AN YIVO g 6okl p 5l oolaiul
q AN ot YIVE T Gyas ials
q o[- OF AT Y/OA Slal ol w5
\e. [+ oY <[YOA YIVE act0 slacslo ) el
V. -0y -\oF YV e ba s
V. o]0V N$Y YIVA Jols glaasse ials
\e. o[- OY AYS YIAY sl e 51 oolazl
\- o[- OV AT Y/va & ylge
A </« OA <NOA Y/£a Go9sS Jomo s
Y o]+ 09 Nof YO ol s ddye slaisslsiSs 5l oslicl
Wy e N OA Y/9) a0 ol s
\Y ofeF \EY Y/#A alog, ol 5l g0 o 0
Wy e e Y/PY G5l il g a0l
V¥ o[£ AT YIbF S cwns
\0 AJ5¥ -aY v/a4 ae 0 3l 2y aelps Ll
\$ RN Y- Y/04 oy 28,8
VY |58 IVFA YIo) Gt olz i
VY oJe5F VY Y/04 S5 JT 05 5 oslicd
A JJ$Y Y- Y/OY Sl ¢ 38Tl
14 I EA 1\ OA Y/T) CoiS oy pee
Y. ey A Y/OV ol oo Lolsd i3l
Y <[+ V) DAYS! YIYA olis o adad
Yy R4 AR YA i Jeolgd juals
Yy <[+ A¥ AYA Y/ Ao
Y¥ <430 A Y- ciS Lials
0 e IR \IVa aBly 9gngs (sloails | Y gares
A4 SARIN </YYY Y/ Gygs 4 polae plB | s
YV YA CYYY Y/AF oS £33y

YA AR <IYAY YIOA 555 sl lled o 5T alisl




VPO Olias) 5 50l oY o)led OF W cx&‘éw@%ﬁ”

loslas 1,8 oolatnl 0550 255 4 1) (6,55l slao pal,

5 05 sk & 3Bl slesyal) slas,s VYA 1y
(¢ de.>) J.S‘oéyo.i oolaw! .Ja.wsa.o

Sosliinl (lie gm0 )S 9 ganail jolae 4

31*-9 a5 Heb les o)l5,5laS Gl yo )5l sleo ual,
oolii] 5uSls 51 Lo Bl ouil glis Las L 5| o azas
aallas 5,50 O3 a5 CaS g e gl elaly s

OlsteS Ol 5o 6,55k slas pal) jleslitul (e (G209 5 (o) 2 =7 Jso

Slol,d ool 4l 5ue

PEPE IRWRR WS
YAIYA YAIYA
YY/AD AedING

Yoo YONO

a4 oS
AA ol

M9 n Jod BB s sl 35l I Jlsies L
L Ghgs cnl seosls a5 S plgi oo el ply il oo
e Gl B 65 sl 5 5 el sl
o3k (o ) LSS (55 gonnd Syl 5 0
S olgee s ST Slidss o 1 asb oo &lge 5,k
Lalys b olysles” 6,5k @lse lomis sl b
3,5 ool JLSis

(Dol ploxil 51 o) aidly o3l 0 (6 S oslsl Jow
32 Mt Ll b ol (555 e 4 Lo
sl abed bl Gl gl ool adlllas slalgils
Solo e cdl> o 9 )V IS 5o ol o laslinl e
el ool ools isles dalol jo (Y JSK5)

S 3 Al g Cxy

GRS a Elge ey L5 B L g
Ol jo> Ll 13 55k (L et 55 655k slas o2l
Or a4 oo aS ol lid aslllas 8,90 zull .ol plxl
Lod yusd 5 (SO Oliee anlllan 5550 05 5laS 510
Sldlae b gollas a8l ol &los ;S8 bl | adlais o
25 [F] ohen 5 s)ble

2 JLsls b yliyglis 5,655 @lge (o)
9L ool e
Sl &Blse (omyn owin ssbie 4 3w ol e
hole Jebowi 5l o9l i o o (JLuStas by slas
Sl oolarwl (gusls

Gl Silas onlie s 5l St Lele b mbs
Gl &l pyp Cuzx GBS s ad, U
o) @l ol podle il oo JLSas b oy 5las
EleS Wl jlade oS ols las pagn lpl 2LL s
=55 @blog 0l i ol alg) V51 YL
oS slaazin oo 83 [Sily oS g+ 7 5) i
(Y Jeaz) wil oo

srSoilsl Jow (53l b3l ln (i orl 5o
2 RSl el Gola glaas Ll Sl 6,5l &ilse
(CFl) il Sujly sasle (X2/df) soljl ax o
baid oy asls (NFD) Susly bos pp asls
esls (GFD) Sl Lasls (NNFI) 5wl
(FD 0138 Sassly jasle (AGFl) Saisly Joss
w3l g RMSEA) Co i glas o505 jde asls
Jaie 0 eslizal (RMR) laosslo s sioee puSilee
SIS e et IS Sl g (slhe 02) jlas
S5k Bl gpFoslwl Joo lp 355 sloasly
ol 00 03,51 (A) Jgizr yo ISt by o3 ,5LS

2 S¥iln sbgals sal (555 lade 4 4z L
Sl lge sl Jow o5 398 0 02aline (A) Jgoz



AF OS5 kot S5k Oliw b 53 OT L ablio (slas paly 5  JLSist o sgin 31 015, 5LaST bls s

S olpl 2Ll g 2ls) 8 pwy -V 9o

2LL sl L > ol B}
A AVE t S o -
=S5 clis S skele Joe
\OIYY Y As ac 30 glboolys YU ansse
YEIAD - -/YY A Goliel Mg 4y g i pae
VE/#N A A 3yl l,b as Twd pdE alazdl
<IASD JREY L5 A : S22 " P f ¢ R
VOIAY gdu 3l cdgs Coles pae A)
AIVF As T F
Siy9liS
\OAR - VF As Ly, 5 ol JUis! o5
\YIYE s b 4 sgame s
ey Bz P 9 (el snnd
S9kes .
=l
< [AYY YV SJOAN YOO < IV¥ B3 S s g pidol> 5
®B)
V2104 AL B, Sgdze Ag ) je ol
VY S S paew Zlg, poe
<O Bs ) as‘*“f .W?B;f.
SoogksS i
VWEE IS C T i sloaal 3505
RN 590 4 Sledb| 4 S pAE
Bf G & ST el
“IA- Y VOF e jaef lop g .
©)
NYS  -If0  Cs Sl &y s s poe
IRVAT IR Cs S o JB e sl
VAN JPA D il b slag b 3ss
VeIYe /00 D, bzl gl pus ialS
AFATIAIA «IYY D e s li0 Sgu sl clozs]
N Y\ Y IS 1 ’ dsl;’;slf Doy s S
VoY 4 dgdote sd )
J0F Ds &9y O 9 €l
S)skas
YAV A4 Ds acyi0 40 SBL LS (69,0

Elye s pSoslul Joao Swijlp slogasls A Jguo

00l ()55 Hladie e o>l
Y/ oS 5 ¥ X?/df
R 05 5S> RMR
<139 Ay /A GFI
.24 YL AGFI
-1a7 JPRL NFI
<aA SVl /A NNFI
.24 SYL g+ /A IFI
- 1A SYL g +/A CFI

e 0f oA ) 5 SaeS RMSEA




VPO Olias) 5 50l oY o)led OF W Me&b’-w&.@q,‘ul\f

?.46"" A1

10
\.43* At

0,434 A%

/S NV

T R S |
[= L = L T B R )

1.0

47 Ei
o.%'?

.55 BZ 0.72

H-’J &7

0.46"™ E3 - 0.74

0.73

0. 35 Ed ﬁa.aa

0. G-t E3

?.El"" Ci

).Ti"" c2
- SEERS B
).ES-—- Cd

% .54 -] ]|

WAR

NIARN

_7o= D2 0.8
0.5
0. 41 s 0.7
-0.11 0.5
0.4
0.71-= T4
53=] @5

om

=]

W

-

o
o
o
a

[=1]

Chi-Square=438.09, df=138, P-wvalue=0.00000, BMSER=0.032

5 sl s o 6,5k @lge ol Jow -V S

aS olo lis diey ol yo b o (Jline olgie 4

Sy ly Gleanld JlSis ool a5 o oly,slas
S5k 5lesliinl b 6 )55l a4 (i hled W0 S
Gk Gleiee Lol amils OT G pae jo s> 4d 0
oligd Sl o Sledbl sla S wile  Sleludl
Sl les aslllas ol gl Gwizen [Ye] coslis L5k
Sl 0> pagde olyy0las 5l as,e Ve a4 SGoy oS
519 sn el plia losls s (6 8 Jolse 4 JLuSas
axed lysle Julge a0l JluSis a5 15 0lis oS el

Ol yass S0 pac a5 CaS lgs oo a8l ol Judo yo
OliysleS 6 )85k @wlge (p et 51 (So (S5l g Lo
Olipalas as” Sley b1y £7] ol JluSas ablie ,o
A wl)oLda_eML., ailas g;ﬂ;éls)‘lﬁ;w S0
Jdo ay ol550las” STol el by 0,5 walgss  oludl 50
pyos Wlg3 o slsmacT ol pss 51 SThal Yl [¥-] sl
5 o 9 ool Ol Slpis 4 STy lp 1y po g
oY #5] wles s 5 rwlw leladl



AD &‘)&“ﬁjd)tﬁ"&

3k Ol g 55 OT b ahlie (slas oty 5 JLSCst p g 51 015,5L88 bl s

Gk 3 Ol oo eonl pli 092 g [FY] ladllas b aily
sl b slagioles by g (i9el slooygo daols IS
Coglio l5en 31 Glam b CeBI3E 31 LT ol (glazees

sialess JluSis b ablie S8 4 bbb caims oo Corns

ablie )0 yusd 4355 10 Coad )15,5laS Cpl adly jo 00

ol 5 5s] axalgz as 4 gloolil g, 55Le slas el

}'1.23" A1
3.30 \
L1z - A3 1__%_%15.21
14_85
5 .43, .55 ™ a3 —-——14_&1
\}j 15_82
G - hd --*“‘fia.aa
11 .05 .= 45 /
088 Ei
481 ‘\
™ zom B2 1,_____%14-7'1
13.2¢
10.82 ™ E3 - 15.15 -
15.53
5 a5 B4 " 11 13
12 .16 ™ ES / 15.31
1000
*‘1."_'15'-' C1
445 \
Peozom 02 | 1-EE RE
c an 10.00 17 .74
e a.o
}E.EEI- 03 —————E2.28
2 .31 11.15
—4.32 15.08
%-84- _ ‘\
13.11
2 _13 = oz -
10.20
15 ze 0.0
945 oz ———12-323
-2.31 10.12
12 .18 m™ D4 ..r‘fﬂﬂE'-E':-
07 = 05

Chi-Square=438.09, df=13E,

P-value=0.00000, BMSER=0.032

Slore Ll 5o ()55l wilse <5""*"L' Joe =T 52

Sl Sl €pls g9 i g € LUK Glacdlad
sy S 09 0y bosaly ple a4 Cond 6 5%S
O3 ol 45T €S Ol o0 (oS sl pal) Loz
OlygliS Cudomes 3slgl sod g diind SowoligS o yual,

oS Laas | Saeady o JLSes b ablie

22 Ol5sS Gl 5o )85l slas el ) o) S

9 € ooy pdand Jale g0 aS ol oylis JlSias byl s
slaoyaly pPage Glae a4 « oog il 5l eolauh
odle al plulid Jlusas ply o olysles 6,850
Gaslfi Oialieh o paly g0 ols lias s paly zols ol 5



VPO Olias) 5 50l oY o)led OF W M&:swuq,:;m

Ay wls Jdow 4 aebl )0 05 guen [YF Y
D9 50
L 0l5,0laS )5k e Sloe 51 (S 1oLl ilgo
aig30 jlae Jolis mile (pl 09 golatdl milge JluSis
(S kel DM 4y (ouo yuwd pais e 5o slaosles (VL
Gl @ i pas by, 5o (ilr JUSl ogs
2 g §5,laS Gl Kdgs Coles pas 5 (55,5laS
2 OlyslaS oS cdS lgiee e nl @S bl
Vb oladdl gualy ) sy o o sl eiS
SzsS lpslas 5l eebael 23w 1n) i )19y 2
syl 1l S0 Bk 5L [FF] aies ulidie
pae Jds 4 v oYL goladl mle vl (6,5 500
solitl 1 51wl oo Ygano ol eles Jlo cacllaiul
o,
L o15,5LaS 6585k e @le e 1 FS L 5 g
5 [00] lllas > a5 sy (s5be ;5 glge (LS
Lol i ol sl ole oy tpo onsl o0 0,1 1 4y
Syl 4 dgamme g yind w0l mlis ay (g yiss pas
WBgaome dc e ojlail (S s (g ridols (g 0llS
33 09 $5ylaS iSu 3 (SUSax plens gl poe
slosyeal; 5ol S Gl e Al cul oo
ac )0 g wile cuslio glacala ) aieils (6,55l
Jdo ol ol aele> jo .l caslio slaosl> 4
clie glocslon; 995 5 (o) omb dle gl
S oolial o 51 il ad 5 sleS
! )3 SNl glge G Sipee 1 FleMbl 5 (S8 @lgo
pae o BBl slaasly ogs 9)lse Joli 25
& (g pos dsmgcl aBse 4 Sldbl &y gy
sl e St B Glee g oledlbl
A0 OlslaS gy sl Bl g g pdia]
5 deg oolitl g oliwss pilies (alersol s
Sl s i a4 g e85 Sl 5l Sge
[YY 0] el ewbedlgn

g g, daosls 5l glacgams cwlidlsas Oledlbl
4 2 el Sledbl a5 [AY] aiia bl
Slswiotn Gub 5l dspaol DaeelisS sl siiia
srans ;o laago!l Ol s o SYeb Sledbl b Las

Sl ey KlgT o DawolisS slas pal ) 5l oslatn]
[ oS ool 3 Saeasdy jo !y oling) sle lels cuinss
OliglaS sy Hlaly Sedine SO Wlgi oo o eal,
ks 45 i wb bkl b Ll pal |,
oy e JBle Jlses leg ;o Do oligS slao pal,
Aelpo a1,z st (S 2l 4 Sasail slao pal,
sladyel; 5 aboe rald Jlsas Jds 4 ol5las
Y e e
@ Sdeails 5 Dol slas pal) 5l (oS 5 cbls az g
ol S plegen 5k

slecdles a5 wisle ylis adod jo (Jlse laie 4
1y 5559LaS” s 5l (U aelyo Grals wilgs o o5
(LB i) el S Jela 5 a5 o
O 5o e JUS )0 (0§ o g Sl l sl
Ll o sl ol eendlsd o Sogne 5l (659laS
5 e 3o ol 4 b Lol o[ FV] ans JLSas
ol a8 )T T4y SoeolisS slasyeal) g5 dg0d az gl
5 oy h9R Wb gleo el g el npe Sl
el GRan g diad 15555 0 (Smly (o250 5151 O 2l
iR 5o OlinslsS Gadieesl a5 sbay
S cel Sl nlple [00] wled ol 1) (g5,5la8
5 395 Laine dge) (nl jo sbas el peled s
Ol yo Sawaily g BawelisS slas paly o e 5l oS S
53 0l3yglaS Sueglie (e Wilg B ailed (asuis die;
S Sgu |y JSis Lyl

LoohosteS sl &lse (ouyp 5o wales 5o
Jole g0 as ols lis gl 5 elis By 31 JluSas
P 5 €lpgol gige & bl 4y (g s pue
A5 @lse npe Ol & € Ol s & (g s
ol opdle as alolis JLSas e olsles
M Ay oo i pE» milo ds Olo (jLis wilge g lis
o e g Cas)ie y (S 9 & lisl
S5 Soeal 5l €55)laS gy LS 4 sgaoe
Jood @l eonl pogdle 09 19,95 » Wl plo 4 oo
P Jusas byll b gl,sles 6 55k silse el
—eleizl g Gl g (B (Bl salail Julge
FA]D Sldllas b i ol mls o, ganaib Sl



AV &‘)&“ﬁjd)tﬁ"&

3k Ol g 55 OT b ahlie (slas oty 5 JLSCst p g 51 015,5L88 bl s

Il & S8 g aBl cpl Juw o
S5 T4 0950 diny )5 (S5 D)lee 5 G2l 51 o)l psleS
el 5l ecnlply s 095 1 6Bk slas sl
G ogd )15 0 Ul lp (o3550] slaoy9s 5 LaolS S a5
gl 65 )5 o920 o3¥ slas pal, 5l colis e
5,25y 5l 3

JUSWPYRYY

Args 0l iS5 alipbly 5l 48,5 anlllae ol

Gx...a.b GL.A 9 Lg)’)jL.i'.S 1"91; ol 59 (5-’.L:"‘“5)
6, 1l co p3Y 055 0 B ain g ol liw e

Joe 1y Slojad 5 Sid S 59530 oKiils aclus o

Yy

References

[1]. Abunyewah, M., Okyere, S. A., Mensah, S.
O., Erdiaw-Kwasie, M., Gajendran, T., &
Byrne, M. K. (2024). Drought impact on peri-
urban farmers’ mental health in semi-arid
Ghana: The moderating role of personal
social capital. Environmental
Development, 49, 100960. doi:
10.1016/j.envdev.2023.100960

[2]. Adger, N., Agrawala, S., Mirza, M.M.Q.,
Conde, C.O., Brien, K., Pulhin, J., Pulwarty,
R. Smit, B. & Takahashi, T. (2007).
Assessment  of  adaptation  practices,
constraints and capacity. In: parry ml,
canziani of, palutik of jp, vander linden pj,
Hanson ce(eds) Climate Change2007;
impacts, adaptation and vulnerability,
Contribution of working group ii to the fourth
assessment of the intergovernmental panel on
climate change, Cambridge university press,
Cambridge, 717- 743.

[3]. Agrawala, S., Barlow, M., Cullen, H., &
Lyon, B. (2001). The drought and
humanitarian crisis in central and southwest
Asia: A climate perspective.

[4]. Alam, G. M., Alam, K., & Mushtaq, S.
(2016). Influence of institutional access and
social capital on adaptation decision:
Empirical evidence from hazard-prone rural
households in Bangladesh. Ecological

5 el bl b ool b [EY Y] o)l o Ll calisen
u){im.a 9 @‘9.;: )‘ Gbﬁ.u‘ l) u‘))sl.ws .L:.uﬁ.a L)—‘ oola
WS e dgazme |y o] (a5 3l aS wBl (e g g, il
oledbl Cd> oS galds klee oLl nlple

Sgazme l,0laS Ly S5e 5,55k sl 1) alengc]
5k ol alisee Sladllas jo a8 [V] ol ppo 0S5 oo

lolis gl on 3T olys ) i Sl o] Zilgo
Sloe Jolds JLusis b 413,5laS 6 )5 5l die j0 00
55 %] Slallan b s o) s 09 ol 5 eloza]
Gl silucad b glagsb o5 0g seen [0)
S 6955 3850 5 551 £ )l50 0505 ¢ sloiz yle s
$33S g HUSLI 4 dgucme (g yiwd 5 dc 3 )

g g el sl ble G e

Economics, 130, 243-251. doi:
10.1016/j.ecolecon.2016.07.012

[5]. Ali, S., Liu, Y., Ishag, M., Shah, T.,
Abdullah, llyas, A., & Din, I. U. (2017).
Climate change and its impact on the yield of
major food crops: Evidence from
Pakistan. Foods, 6(6), 39. doi:
10.3390/fo0ds6060039

[6]. Aliyar, Q., Zulfigar, F., Datta, A,
Kuwornu, J. K., & Shrestha, S. (2022).
Drought perception and field-level adaptation
strategies of farming households in drought-
prone areas of Afghanistan. International
Journal of Disaster Risk Reduction, 72,
102862. doi: 10.1016/j.ijdrr.2022.102862

[7]. Antwi-Agyei, P., Amanor, K., Hogarh, J.
N., & Dougill, A. J. (2021). Predictors of
access to and willingness to pay for climate
information services in north-eastern Ghana:
A gendered perspective. Environmental
Development, 37, 100580. doi:
10.1016/j.envdev.2020.100580.

[8]. Ashraf, M., & Routray, J. K. (2013).
Perception and understanding of drought and
coping strategies of farming households in
north-west Balochistan. International
Journal of Disaster Risk Reduction, 5, 49-60.
doi: 10.1016/j.ijdrr.2013.05.002

[9]. Azizi khalkhili, T., Zamani, G., & Karami,
E. (2016). Adaptation of farmers to climatic
fluctuations: existing problems and obstacles



VPO Olias) 5 50l oY o)led OF W cx&'}'s«b‘vw‘"

and proposed solutions. Journal of
Agricultural Economics and Development,
30(3), 148-159. doi:
10.22067/jead2.v30i3.42826 [in Farsi]

[10]. Babel, M. S., Chawrua, L., Khadka, D.,
Tingsanchali, T., & Shanmungam, M. S.
(2024). Agricultural drought risk and local
adaptation measures in the Upper Mun River
Basin, Thailand. Agricultural Water
Management, 292, 108655. doi:
10.1016/j.agwat.2023.108655

[11]. Bakhshandeh, S., Corneo, P. E., Yin, L.,
& Dijkstra, F. A. (2019). Drought and heat
stress reduce yield and alter carbon
rhizodeposition ~ of  different  wheat
genotypes. Journal of Agronomy and Crop
Science, 205(2), 157-167. doi:
10.1111/jac.12314

[12]. Bates, B., Kundzewicz, Z., & Wu, S.
(2008). Climate  change and  water.
Intergovernmental Panel on Climate Change
Secretariat.

[13]. Blair, P., & Buytaert, W. (2016). Socio-
hydrological modelling: a review asking
“why, what and how?”. Hydrology and Earth
System  Sciences, 20(1), 443-478. doi:
10.5194/hess-20-443-2016

[14]. Blauhut, V., Gudmundsson, L., & Stahl,
K. (2015). Towards pan-European drought
risk maps: quantifying the link between
drought indices and reported drought
impacts. Environmental Research
Letters, 10(1), 014008. do0i:10.1088/1748-
9326/10/1/014008

[15]. Campbell, D., Barker, D., & McGregor,
D. (2011). Dealing with drought: Small

farmers and environmental hazards in
southern St. Elizabeth, Jamaica. Applied
geography, 31(1), 146-158.

doi:10.1016/j.apge0g.2010.03.007

[16]. Campbell-Lendrum, D., & Corvalan, C.
(2007). Climate change and developing-
country cities: implications for environmental
health and equity. Journal of Urban
Health, 84, 109-117. doi: 10.1007/s11524-

007-9170-x
[17]. Chenani, E., Yazdanpanah, M.,
Baradaran, M., Azizi-Khalkheili, T., &

Najafabadi, M. M. (2021). Barriers to climate
change adaptation: Qualitative evidence from
southwestern Iran. Journal  of  Arid

Environments, 189, 104487. doi:
10.1016/j.jaridenv.2021.104487

[18]. Connolly-Boutin, L., & Smit, B. (2016).
Climate change, food security, and
livelihoods in sub-Saharan Africa. Regional
Environmental Change, 16, 385-399. doi:
10.1007/s10113-015-0761-x

[19]. Cooper, P. J., Dimes, J., Rao, K. P. C.,
Shapiro, B., Shiferaw, B., & Twomlow, S.
(2008). Coping better with current climatic
variability in the rain-fed farming systems of
sub-Saharan Africa: An essential first step in

adapting to future climate
change?. Agriculture, ecosystems &
environment, 126(1-2), 24-35. doi:

10.1016/j.agee.2008.01.007

[20]. Costello, A., Abbas, M., Allen, A., Ball,
S., Bell, S., Bellamy, R., Friel, S., Groce, N.,
Johnson, A., Kett, M., Lee, M., Levy, C.,
Maslin, M., McCoy, D., McGuire, B.,
Montgomery, H., Napier, D., Pagel, C., Patel,
J., de Oliveira, J. A., ... Patterson, C. (2009).
Managing the health effects of climate
change: Lancet and University College
London Institute for Global Health
Commission. Lancet (London, England),
373(9676), 1693-1733. doi: 10.1016/S0140-
6736(09)60935-1

[21]. Dai, A. (2011). Drought under global
warming: a review. Wiley Interdisciplinary
Reviews: Climate Change, 2(1), 45-65. doi:
10.1002/wcc.81

[22]. Drysdale, R. E., Moshabela, M., & Bob,
U. (2021). ‘A creeping phenomenon’: the
association between rainfall and household
food insecurity in the district of iLembe,
KwaZulu-Natal. Climate and
development, 13(2), 128-138. doi:
10.1080/17565529.2020.1737795

[23]. FAO, I.LF.A.D., UNICEF, W.H.O. (2017).
The State of Food Security and Nutrition in
the World 2017, first Ed. FAO, Rome, Italy.

[24]. Food and Agriculture Organization of the
United Nations (FAO) (2016). South Africa,
AQUASTAT. Available at:
http://www.fao.org/nr/water/aquastat/countri
es_r egions/Profile_segments/ZAF-
WU _eng.stm. (Accessed 12 December 2019).

[25]. Food and Agriculture Organization of the
United Nations (FAO) (2008). Climate
Change, Water and Food Security, Technical



A OIS 5 kot S5k Oliw b 53 OT L ablio (slas paly 5  JLSist o sgin 31 015, 5LaST bls s

Background Document from the Expert
Consultation, FAO, Rome, ltaly.

[26]. Forouzani, M., Karami, E., & Zamani, G.
H. (2012). Agricultural Water Poverty: The
Impact of Knowledge and
Technology [Doctoral dissertation, Ph.D.
Thesis], Faculty of Agriculture, Shiraz
University. [in Farsi]

[27]. Gbangou, T., Sarku, R., Slobbe, E. V.,
Ludwig, F., Kranjac-Berisavljevic, G., &
Paparrizos, S. (2020). Coproducing weather
forecast information with and for smallholder
farmers in Ghana: Evaluation and design
principles. Atmosphere, 11(9), 902. doi:
10.3390/atm0s11090902

[28]. Guo, H., Wen, X., & Wu, Y. (2022).
Drought risk assessment of farmers
considering their planting behaviors and
awareness: A case study of a County from
China. Ecological Indicators, 137, 108728.
doi: 10.1016/j.ecolind.2022.108728

[29]. Hawkins, P., Geza, W., Mabhaudhi, T.,
Sutherland, C., Queenan, K., Dangour, A., &
Scheelbeek, P. (2022). Dietary and
agricultural adaptations to drought among
smallholder farmers in South Africa: a
qualitative study. Weather and Climate
Extremes, 35, 100413. doi:
10.1016/j.wace.2022.100413

[30]. Hou, L., Huang, J., & Wang, J. (2017).
Early warning information,  farmers’
perceptions of, and adaptations to drought in
China. Climatic change, 141, 197-212. doi:
10.1007/s10584-017-1900-9

[31]. Huntingford, C., Hugo Lambert, F., Gash,
J. H., Taylor, C. M., & Challinor, A. J. (2005).
Aspects of climate change prediction relevant
to crop productivity. Philosophical
Transactions of the Royal Society B:
Biological Sciences, 360(1463), 1999-20009.
doi: 10.1098/rsth.2005.1748

[32]. Ifeanyi-obi, C.C., Etuk, U.R., & Jike-wali,
O. (2012). Climate Change, Effects and
Adaptation  Strategies; Implication for
Agricultural Extension System in Nigeria.
Greener Journal of Agricultural Sciences,
2(2), 053-060. doi:
10.15580/GJAS.2013.3.1234

[33]. Jahantigh, H., Bakhshi, A., & Ghorbani
Salkhordeh, R. (2022). Barriers and
requirements for adaptation of farmers in
mountainous areas to climate change, Case

example: Papi section of Khorramabad city.
Journal of Applied Researches in
Geographical Sciences, 22(67), 281-300. doi:
10.52547/jgs.22.67.281 [in Farsi]

[34]. Karim, M. R., & Rahman, M. A. (2015).
Drought risk management for increased
cereal production in Asian least developed
countries. Weather and Climate Extremes, 7,
24-35. doi: 10.1016/j.wace.2014.10.004

[35]. Klose, S. L. (2002). A decision support
system for agricultural producers.

[36]. Madani, K., AghaKouchak, A., & Mirchi,
A. (2016). Iran’s socio-economic drought:
challenges of a water-bankrupt nation.
Iranian  studies, 49(6), 997-1016.doi:
10.1080/00210862.2016.1259286

[37]. Mase, A. S., & Prokopy, L. S. (2014).
Unrealized potential: A review of perceptions
and use of weather and climate information in
agricultural ~ decision  making. Weather,
Climate, and Society, 6(1), 47-61. doi:
10.1175/WCAS-D-12-00062.1

[38]. Mawejje, J. (2016). Food prices, energy
and climate shocks in Uganda. Agricultural
and Food. Economics, 4(1), 1-18 doi:
10.1186/s40100-016-0049-6

[39]. Mishra, A. K., & Singh, V. P. (2010). A
review of drought concepts. Journal of
hydrology, 391(1-2), 202-216. doi:
10.1016/j.jhydrol.2010.07.012

[40]. Myers, S. S., Smith, M. R., Guth, S.,
Golden, C. D., Vaitla, B., Mueller, N. D.,
Dangour, A. D., & Huybers, P. (2017).
Climate Change and Global Food Systems:
Potential Impacts on Food Security and
Undernutrition. Annual review of public
health, 38, 259-277. doi: 10.1146/annurev-
publhealth-031816-044356.

[41]. Nkiaka, E., Taylor, A., Dougill, A. J.,
Antwi-Agyei, P., Fournier, N., Bosire, E. N.,
... & Warnaars, T. (2019). Identifying user
needs for weather and climate services to
enhance resilience to climate shocks in sub-
Saharan  Africa. Environmental Research
Letters, 14(12), 123003. doi: 10.1088/1748-
9326/ab4dfe

[42]. Pan, Y., Zhu, Y., LU, H., Yagci, A. L., Fu,
X., Liu, E., ... & Liu, R. (2023). Accuracy of
agricultural drought indices and analysis of
agricultural drought characteristics in China
between 2000 and 2019. Agricultural Water



VPO Olias) 5 50l oY o)led OF W M&s@kq,:;%

Management, 283, 108305. doi:
10.1016/j.agwat.2023.108305

[43]. Paparrizos, S., Kumar, U., Amjath-Babu,
T. S., & Ludwig, F. (2021). Are farmers
willing to pay for participatory climate
information services? Insights from a case
study in peri-urban Khulna,
Bangladesh. Climate Services, 23, 100241.
doi: 10.1016/j.cliser.2021.100241

[44]. Parry, M. L., Rosenzweig, C., Iglesias, A.,
Livermore, M., & Fischer, G. (2004). Effects
of climate change on global food production
under SRES emissions and socio-economic
scenarios. Global environmental
change, 14(1), 53-67. doi:
10.1016/j.gloenvcha.2003.10.008

[45]. Shokati Amghani, M., Mojtahedi, M., &
Savari, M. (2023). An economic effect
assessment of extension services of
agricultural extension model sites for the
irrigated wheat production in Iran. Scientific
Reports, 13(1), 16947. doi: 10.1038/s41598-
023-44290-5

[46]. Savari, M., & Shokati Amghani, M.
(2019). Adaptation Strategies of Small Scale
Farmers in Confronting Droughts in West
Azerbaijan Province. Spatial Planning, 9(4),
17-42. doi: 10.22108/sppl.2019.116467.1373
[in Farsi]

[47]. Savari, M., & Moradi, M. (2022). The
effectiveness of drought adaptation strategies
in explaining the livability of Iranian rural
households. Habitat International, 124,
102560. doi:
10.1016/j.habitatint.2022.102560

[48]. Savari, M., Zhoolideh, M., & Limuie, M.
(2024). An analysis of the barriers to using
climate information services to build a
resilient agricultural system in Iran. Natural
Hazards, 120(2), 1395-1419. doi:
10.1007/s11069-023-06255-9

[49]. Savari, M., Khaleghi, B., & Sheheytavi,
A. (2024). Iranian farmers' response to the
drought crisis: How can the consequences of
drought be reduced?. International Journal of
Disaster Risk Reduction, 114, 104910. doi:
https://doi.org/10.1016/j.ijdrr.2024.104910

[50]. Savari, M., Zhoolideh, M., & Limuie, M.
(2024). The combination of climate
information services in the decision-making
process of farmers to reduce climate risks:
Application of social cognition

theory. Climate Services, 35, 100500. doi:
10.1016/j.cliser.2024.100500

[51]. Savari, M., Damaneh, H. E., & Damaneh,
H. E. (2024). Managing the effects of drought
through the use of risk reduction strategy in
the agricultural sector of Iran. Climate Risk
Management, 100619. doi:
10.1016/j.crm.2024.100619

[52]. Savari, M., Jafari, A., & Sheheytavi, A.
(2024). The impact of social capital to
improve rural households’ resilience against
flooding: evidence from Iran. Frontiers in
Water, 6, 1393226. doi:
10.3389/frwa.2024.1393226.

[53]. Savari, M., Zhoolideh, M., & Limuie, M.
(2024). Factors affecting the use of climate
information services for agriculture: evidence
from Iran. Climate Services, 33, 100438. doi:
10.1016/j.cliser.2023.100438

[54]. Savari, M., Sheheytavi, A., & Amghani,
M. S. (2023). Factors underpinning lranian
farmers’ intention to conserve biodiversity at
the farm level. Journal for Nature
Conservation, 73, 126419. doi:
10.1016/j.jnc.2023.126419

[55]. Savari, M., Damaneh, H. E., & Damaneh,
H. E. (2023). Effective factors to increase
rural households' resilience under drought
conditions in Iran. International Journal of
Disaster Risk Reduction, 90, 103644. doi:
10.1016/j.ijdrr.2023.103644

[56]. Savari, M., Damaneh, H. E., & Damaneh,
H. E. (2023). The effect of social capital in
mitigating drought impacts and improving
livability of Iranian rural
households. International Journal of Disaster
Risk Reduction, 89, 103630. doi:
10.1016/}.1jdrr.2023.103630

[57]. Savari, M., Ebrahimi-Maymand, R., &
Mohammadi-Kanigolzar, F. (2013). The
Factors influencing the application of organic
farming operations by farmers in Iran. Agris
on-line Papers in Economics and Informatics,
5(4), 179-187.

[58]. Savari, M., Shabanali Fami, H., Iravani,
H., & Asadi, A. (2018). Collecting the
strategies to stabilize the livelihood of small-
scale farmers and training common strategies
considering sustainability and vulnerability in
drought conditions. Environmental
Education and Sustainable
Development, 6(3), 137-156.



W 0L 5 goliods

3k Ol g 55 OT b ahlie (slas oty 5 JLSCst p g 51 015,5L88 bl s

[59]. Savari, M., & Abdeshahi, A. (2019).
Analysis of the role of social capital to
improve the resilience of rural households in
drought conditions in the county of
Divandarreh. Journal of Rural
Research, 10(2), 214-229. doi:
10.22059/JRUR.2018.256365.1247

[60]. Wang, Y., Lv, J.,, Wang, Y., Sun, H.,
Hannaford, J., Su, Z. & Qu, Y. (2020).
Drought risk assessment of spring maize
based on APSIM crop model in Liaoning
province, China. International Journal of
Disaster Risk Reduction, 45, 101483. doi:
10.1016/j.ijdrr.2020.101483

[61]. Wens, M., Johnson, J. M., Zagaria, C., &
Veldkamp, T. I. (2019). Integrating human
behavior dynamics into drought risk
assessment—A sociohydrologic, agent-based
approach. Wiley Interdisciplinary Reviews:
Water, 6(4), e1345. doi: 10.1002/wat2.1345

[62]. Wilhite, D. A. (2000). Drought as a
natural hazard: concepts and definitions,
Imprint Routledge.

[63]. Wilhite, D. A., & Glantz, M. H. (1985).
Understanding: the drought phenomenon: the
role of definitions. Water
international, 10(3), 111-120. doi:
10.1080/02508068508686328

[64]. World Meteorological Organization
(WMO). (2021). Atlas of mortality and
economic losses from weather, climate and
water-related hazards. Weather, Clim. Water
Extrem. 2021.

[65]. Yang, W., Zhang, L., & Gao, Y. (2023).
Drought and flood risk assessment for rainfed
agriculture based on Copula-Bayesian
conditional probabilities. Ecological
Indicators, 146, 109812, doi:
10.1016/j.ecolind.2022.109812

[66]. Yu, H., Wang, B., Zhang, Y. J., Wang, S.,
& Wei, Y. M. (2013). Public perception of
climate change in China: results from the
questionnaire survey. Natural hazards, 69,
459-472. doi: 10.1007/s11069-013-0711-1

[67]. Zargar, A., Sadiq, R., Naser, B., & Khan,
F. 1. (2011). A review of drought
indices. Environmental Reviews, 19(NA),
333-349. doi: 10.1139/a11-013

[68]. Zhang, Q., Yu, H., Sun, P., Singh, V. P,
& Shi, P. (2019). Multisource data based
agricultural ~ drought  monitoring  and
agricultural loss in China. Global and

planetary change, 172, 298-306. doi:
10.1016/j.gloplacha.2018.10.017

[69]. Ministry of Agriculture Jihad, (2023).
Agricultural Statistics of Crops 1400-1401
(Vol. 1). Available at:
https://www.maj.ir/page-
amar/FA/65/form/pld3352

[70]. Statistical Center of Iran (2019). Report
on the Status of Labor Migration in Iran.
Available at: https://www.amar.org.ir

[71]. Savari, M., & Limuie, M. (2022).
Development of Strategies to Reduce Rural-
Urban Migration in Khuzestan Province
Using the Combined SWOT-AHP Method.
Journal of Population Association of Iran,
17(33), 237-268. doi:
10.22034/jpai.2022.555036.1232 [in Farsi].

[72]. Khuzestan Province Management and
Planning Organization. (2022). Migration
analysis with emphasis on Khuzestan
Province based on the general population and
housing census of 2016. Available at:
https://www.mpo-kz.ir/uploads.

[73]. Badvi, A., Savari, M., & Sobhani, S. M. J.
(2024). An Analysis of the Livability and the
Migration Behavior of Rural Households in
Drought Conditions: A Case Study of Bavi
City. Journal of Population Association of

Iran, 19(37), 293-324. doi:
10.22034/JPA1.2024.2023330.1335 [in
Farsi].

[74]. Hosseini, S. K., Forouzani, M., &
Abdeshahi, A. (2023). Investigating the effect
of livelihood assets on diversity of villagers'
livelihoods (the case of Bavi County). Iranian
Journal of Agricultural Economics and
Development Research, 54(2), 487-503. doi:
10.22059/ijaedr.2023.350022.669185 [in
Farsi]

[75]. Savari, M., & Shehitzadeh, S. (2023). The
role of social capital in the environmental
protection of agricultural lands in dry areas
(Case study: Bavi County). Journal of Arid
Biome, 13(2), 53-69. doi:
10.29252/aridbiom.2024.20672.1958 [in
Farsi]

[76]. Gangadharappa, H., Pramod, K., & Shiva,
K. H. (2007). Gastric floating drug delivery
systems: a review. Indian Journal of
Pharmaceutical Education and Research,
41(4), 295-305.



Journal of Arid Biome Vol. 14 No.2 2024 (75-91)

Explaining farmers’ perceptions of the concept of drought and strategies to
deal with it in Bavi County
(Research Paper)

1- Abbas Sheheytavi, Msc Rural Development, Department of Agricultural Extension and Education, Agriculture
Sciences and Natural Resources University of Khuzestan, Mollasani, Iran.
2- Moslem Savari®, Associate Professor, Department of Agricultural Extension and Education, Agriculture Sciences
and Natural Resources University of Khuzestan, Mollasani, Iran.
Savari@asnrukh.ac.ir
3- Masoud Baradaran, Professor, Department of Agricultural Extension and Education, Agriculture Sciences and
Natural Resources University of Khuzestan, Mollasani, Iran.

Received: 28 Feb. 2024
Accepted: 18 Jan. 2025

Abstract

This research investigates the barriers farmers face in adapting to drought. The statistical population
comprises all farmers in Bavi County. Using cluster sampling with proportional assignment based on
the Kerjesi and Morgan table, a sample size of 350 farmers was selected. The primary research tool
was a questionnaire with a Likert scale, validated by a group of subject experts and confirmed for
reliability using Cronbach's alpha coefficient and composite reliability. Data were analyzed using
both descriptive and inferential statistics via SPSS and Lisrel software. The results indicated that
some farmers lacked a proper understanding of drought, rainfall, and temperature patterns in the
region. Moreover, "land leveling” and "use of local knowledge™ emerged as the most important
strategies for adapting to drought. The main obstacles identified were "lack of access to timely
weather information” and "lack of access to water resources.” Finally, confirmatory factor analysis
classified the obstacles into economic, infrastructural, technical and informational, and social-human
factors.
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