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Introduction

Among the approaches that have received attention in recent years to sustain agroecosystems is the
identification and employment of traditional/indigenous/local knowledge and strategies of smallholder farmers
around the world to solve the basic challenges of these ecosystems regarding food production. In this regard, the
role and function of biodiversity as the main component of indigenous knowledge is of particular importance. At
the same time, with the expansion of new agricultural solutions, the use of these farmers' approaches has
decreased over time and, in some cases, has completely disappeared. Therefore, this study was conducted with
the aim of identifying the indigenous methods used in the agricultural ecosystems of the Sabzevar region and
their role in increasing biodiversity. Biodiversity loss has been a major concern to humans, especially during the
last quarter of the previous century. Nowadays, various efforts to protect agricultural biodiversity are emerging
that seem not enough. Biodiversity in agricultural ecosystems causes effective control of weeds, pests and
diseases and greater resistance to changing environmental conditions and leads to better management of
agricultural systems and increased food security. Additionally, biodiversity is carefully managed and nurtured to
interface with hydrological and nutrient cycling to provide for ecosystem resilience, food security and diversity,
and risk minimization. Although potentially less important in the short term, biodiversity, encompassing
variation from within species to across landscapes, may be crucial for the longer-term resilience of ecosystem
functions and the services that they underpin. Accordingly, in this research, the methods employed by local
farmers to increase biodiversity were investigated.

Materials and Methods

In order to evaluate the usefulness of indigenous knowledge for assessing trends in biodiversity, a case study
was undertaken in two counties, Sheshtamad and Sabzevar, in Razavi Khorasan province. This involved the use
of participatory rural appraisal (PRA) techniques, including semi-structured interviews and transect walks. To
study local methods employed by farmers, 453 farmers were interviewed and questions were asked to the
farmers about the number of crop species and the amount of use of methods to increase biodiversity such as
rotation, fallow, mixed cropping, etc.
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Results and Discussion

The results showed that agricultural systems in these areas have shifted from livelihood systems to market-
based systems. Local farmers in these areas used a variety of methods such as using different crops from
different families, intercropping, rotation, fallow, seed exchange, integration of livestock with cropping and
horticulture to increase diversity in their farms. The main common products in these two cities were plants such
as wheat, barley, cotton, alfalfa and pistachios. Most of the plants used in the cultivation pattern of farmers in
these cities were related to plant families such as Poaceae, Fabaceae, Malvaceae, Asteraceae, Cucurbitaceae,
Amaranthaceae and Rosaceae, which had a different contribution in the cultivation pattern of the studied
villages. There was a significant difference between the villages, districts and two counties in terms of the plant
species and plant families used. In all the studied villages, farmers employed more than one method to increase
the diversity of their farms. The fosterage of livestock and horticulture plus to cropping in these agroecosystems
led to greater economic security for farmers, in particular in adverse weather conditions. In general, the results
showed that rural development has led to a reduction in the use of traditional knowledge/local methods only in
limited cases, and the employing of local methods in some cases has increased the net income of farmers from
wheat farming systems.

Conclusion

The results approved that the farmers in these areas used different crops from different families and groups
and also used methods such as intercropping, rotation, integration of livestock with cropping, fallow and seed
exchange to increase the biodiversity in the three levels of species, function and ecosystem in the
agroecosystems of these regions. Increasing biodiversity in agroecosystems is very important and significant
issue, especially in arid and semiarid areas, because improved biodiversity in these areas can increase food and
economic security to some extent. Diversification could become an essential tool for sustaining production and
ecosystem services in croplands, rangelands and production forests.

Keywords: Food security, Livelihood systems, Market-based systems, Participatory Rural Appraisal (PRA),
Resilience



S$399LS (wliclh p gy 4 g

Homepage: http://agry.um.ac.ir

LA

YAV-Y10 o NE0Y Bl oY o)led VN M

slaplaip g 53 (55,90 andllan @ s & 95 Gl S oolitul 3550 (g Sa 555 (2L5))

Sy Ol Olul 2 (o))

T Moms (i sk 5 Ol e 30

L SRVARVAL ERICIPPEIptE
VBN 16 K55k sl

2SS

3 &S 3o i liiod glis il (e 53 Bl oo (st E55 58y Ol 59l @l claplaipg ML (35S )5 5 (o

Ol (sl okl )50 (i (gla gy gz S dioly (e 53 D9 o0 () 95 Cupe 9 CLlis cage dapliaipy: (nl 33 (o >
JoSS laasl sy 15l 3)90 el ad 1] (ol <S)lie b))l gy b 2 gl 2l slapllaips: )3 (65,9l () E55
oo it s ol Cuwdey 598 ol e )3 Bly Jlgsam 5 St s g 53 3 g VA 155l FOY L (60 anlas 35k jl o
g8 Ul il 8y 530 iyl (slopianses Camss s 5 45,5 dlaols | ino (b | Sblie gl 55 (5)5liS (sloplliipy; 45 51 &S
5 sl S 3 1 Gl epgdy nssi il gl e bl )3 GlalS Culls gl cutS wile b, gl blie cal > (o2
Ol ted 93 9 Lagise daling) o wdlistul 3)90 (LS odlgls o (alS g5 Jai jl 25y 00 0500 295 130 1 £95 LRI 6l syl
b olopius @) & 36 i o @lie g paslus lomgol b alabig, calllas 3,90 (slaliog) ()3 bl 3929 ()l sne Sglis i 550
FB A5 038 (o 03litl 395 £)l3e £95 Gl (Sl gy Su )yt Sl 0lj)oliS” cadllas 3)90 (slalig) (ooloS )3 dgy s () E95
2 egaday sl i olatdl gyl o g dltuo (ul 45 29 oy JUS )3 (61EL 5 (695015 & plAEl dbpiis ) 3050 )0 g

oo (lgmge] cunliol Loyl

dnre lptus oylilib slapimme “_;”L)b‘ b el (gliwgy (S )lie b5l galS sWojle

9 (2liwg) (Slame Sl 9 (5)ygliS SV g Mg
L e g0y 45 (6 ks S8l e s 5 0,0
B U o ) S o blne ol laptgs ) 5l et
e Mo alax 51 (Coumou & Rahmstrof, 2012) ass .o
o o I L 659l ) ol w3l o 0 45 (S0
a5 039 (55yliS slodlys s 3l i eoldtwl Wil o lo,S
o sloely 085 5 uldl o5 SIS S8l 4 55 altis (ol 055
Ghanian et) cul 63 (ol dswss Jb jd (sl ygdS 1> (oguad
i (g b Jis 45 cusl Jb 55 ol (al., 2020

AS o (i 03] (lym i 1) o Sais baly s o eyl

.

LV RY-T

s cogial 3500 ) Slar 3l Glacd iy o8y e

3 A ($IoMS wlemec] Iy w5 (Abbasi et al., 2016)
5 ol polpw 3 (K)S g (hod (e bl HaSS Caa
Hanjra & ) 254 0 Couwxo dawgs Jbo )0 (sloyqlS 15 o3rgds
ooy 1y (6 )by Mo ol @l o5 (Qureshi, 2010

028l (559 9:S59,5T 09,5 il 5 (6,553 gty A =Y 5 )
Ol el edgtia (w933 oKl (55,9LS

(Email: jahan@ferdowsi.um.ac.ir s i g5 — )

https://doi.org/10.22067/agry.2023.80749.1140


http://agry.um.ac.ir/
mailto:jahan@ferdowsi.um.ac.ir
https://doi.org/10.22067/agry.2023.80749.1140

VPt bl Vo lods 18wl (55 )olins b pg 4y pii Y40

Giri et al., 2020; Hamadani et al., ) 1,138 o (isles 4 cuis
sloplipg > (w295 BB jobar i £55 5l g9 o) (2021
2 Laplaipg ol a9 0ad (olA8 Cutel dgutp 4 yoxie (gy9liS
(Pandey et al., 2022) uS o SaS 395 (S55965T i sl
Ctol (o g o] Ol b )5l jglaton; ¢l b
(358 gl 5 (o alfl 0, s il S (ol i
Renard & Tilman, )il o Sl (6)yslisS sbypimm
.(2019; Pilling et al., 2020
&l o9 GBI O ()3 gne Al o Waitae liixe 5]
3929 (odldl Sl s Ly d2lgo 3 gl ()83l byl g (oo
F ol 9 og Qi3> & Conl widlos (39 )25 (Bl 5l )
L gl 5 (65855l Jadsey et a3 (sla IS
ale lul Copde a4 p) & Wi olahg) Ol porcun )
;1 2L3T (Chambers & Conway, 1992) x5jluw o yume |,
Ol oS (e Wl oo g0 Gl es59laS s 53 (o I
Siald 4y yoxie 65,5158 claoslys 5 liles oS w3l ol
9 4295 il 05 o jl g Ns o (aee 9 (S)
) E95 sl Cuel 9 olul 4 (pliws jolatedy Cliyi>s
9 lerd ((Suid ladix plo g S Lis (2S5 )9l>
9o e |y Sy baoe Sl cBlis yol > Jds (S0olan
Yoo i £)ysliS slapimuge (Tikai & Kama, 2010)
JSir 5 (i iy g B 3 | (oS 55 51 (Yl
Ainsworth et al., ) S o Sy (s pimw)ligST) <l
i Fo §) o by s & (s5l,ml) 3yl (2020
©3) E95 WS (o Sl Sojl) 3 1) 3 )Slas (LS &5 (piz
&l 5 69l omls gobw 3 (o g A0 LB ) (2lie
e 35T 05w S0 Sl 4 ) 035l Llg5 o dgdzee
g Ak dgo ¢ glan i slaodlys 5l Swl oolasiwl 5959 b Jlaas
3939 35Ny >0 slilay (YL o3}l (55,5l ) (550 Logos
o e )8 L gidie plod 9 sl ccnl iy 15 (03L45)
Sl Ao i8S L da pl 5 egl)jo g0t (w559l
&S5 selcig 3pmly 2 s i oy g ;) S
am plyl bl o9 5 id slalame ay (o5 (55)5liS
Jo 03 (sloysiS puslpws ) (og (Blams g o558 "B

1- Agroforestry

{(Collins et al., 2013)

o3 yShee (ialS (s 95 Jlg 4 oo (ol Ol
e 3 Cadgame 3l g O dga8 WAl (Juaeo (53)
Altieri et ) 34 0 Bl jlid 5 alS slacs,low (il38l g o 4
51.(al., 2015; Howden et al., 2007; Turral et al., 2011
odlawl 51 0 a S Sloj g (SISe dlal 0 (gilwod puid 505 (gom
bl cage s Conl 038l 31 (slas)jo g srodl a9y
Zhang ) cusload sYb (pdiSun) g 58 95 b oloplips
5 ioxeb cLaplaipg 5,85 &8 caul s 55 ol et al., 2017
72 01 Caod 1SS g g 0392 gl () €45 2 (559l
Iy cnej sk g9y 52 Sl ol g slas oyl (gloaisS 5 Sy
Cowl duly @lio cpl 0 i i Cuiel &S a5l oo lgba
9 2L baisS (ol Coyw il b= 5> (Sanders, 2010)
90392 YLy (ixio (6))9liS oy (pdy sclld Sl 53 (5)9il>
Ll ol 5yl b &S SOt slapllas 5,5 g99e
&= oplple (Ghanian et al., 2020) cuwl aidlul o)blsw 4 1,
2l 55,5US 1 2lsmgl 5 ol Sl Cgllask Il tals
15 2ol 5 Ly aplisieg, ool 5l e alobs,
sle,Kaly 5l S oS (Garibaldi et al., 2017) 5405 oalizu!
9 SinlitS slalaowe 4o 95 (051,55 )90 (nl > slS
.(Koocheki et al., 2004) wsb o o S50 co e

I 18 sy sleplsipg: 1 g5 Sujglss] i oS Ll
ol as s Liis ales 5 e Ol g cuol lié Slge 2
ey Coglio g g lon 5 Ul 0 (slacile S0 S ¢ glid
g i glp W 055 0003 5 |y (ame pusite Larlpd ol
W gle Sily Sl (o)) sbplaipg ) s g95 Gl
S 3ol Laplsspg oyl clod s 4 55 5 glie Vg ame
ko i ooy (il diwly e 43 .(Jackson et al., 2007)
S ysliS Gl ofugan (55ysliS slapims (ilolul
i (2l 3 Ol59liS 1) 2)1> (hisne doss 5 wlile Sos8
Azizi ) sswn Lsl o53an ogr slasygld o ol); Slles b
b g aS w6550l slapiunw oyl (Damirchiloo, 2012
£5-5 31 YL 203 Ygoan o Ly oage @09 5 il a8
g e €3S o5 S (288 23 sbagSl B 31, (als
€5 2% 9 Sogeld 9 Sl Gl by (LS ¢ 2l)) ool



YAV s £ Gl 33 g ooliiusl 3590 o092 Sy (23] <0l 50 9 (50192

(Bisht et al., 2021

clie gylsaly plgisan 1) (oiS W el (e (S
o By asdllae 3)50 dilaio (slaliog) 5 CuiS Cypte Co
b tajod ol @l il 3 e (il 1) ] puloes dlex
S g )5 clmal @yl b ablis ¢ JLSits 5 Sits Lyl
o= QL aled S Byme (S gl g 1yud )55 L ablis
s394 5l i yobody 5 42338 )3 ol il e Jlad olgws
o3liol ,%05 lanl 5 Sligy o)y dié Mg (gl alS 4ioS V-
bl s 09yl (ALS saaisS pl | (S cudS &S 038
slepllaipg i g95 (o) (Deur & Turner, 2005) sl
Ol 03 (o9 OlinglatS &5 3l (Lt (g9 )9S Jled )3 (2,5
) 95 S99 Cbli> 4 (e by 605 L adlate
Lo ol oS g psboar ciflopp oo Ml 5 455 o 5 395 g5
a5 03 pinS Calune )3 9 0uiS Ty o ygody Ciliseo ()l 0 sl
S g o Bble cnl ) (65)5liS SV gae g5 9 e
DI izman g 039 cliablone SB g T wibie ) B el b
0P S WS o bl pgr s ()5S 5 > )3 (o
bis corge (B)b jlcdhate (ol 3 (2l)) SR> lpiuss (0l
3013 £55 43 g 503 | g 0dd (il )52 5 (2LS slotisS
S 5 il 3 (oo (B (nlpl 9 45 Salgs xie ey
Gebrewahid & Abrehe, ) cils s aly Laplaipg ol ()9l
OBl o yTiere dex I (ol)) S (slaptunes (2019
Gl Bl o glate Wd SIS (glyly a8 039y et gST lons
=hi JK pias S 3 Sllga by ol glals y (s
Ol S 290 ol Jals (SB gilol Gl cese
Gl g BB olo) slaady (i 95 Ol bl s
(Ainsworth et al., 2020) s 0 (2,

el 53 Ol3ygliS by oolitl 3,50 1503 (sl )lSal; dloo
OBl 4 e 395 dg ) &S Al oo (2] ol 3 (o
Soslial b ()15)0liS” 9o loj dn 53 (s sloplips: g9
Ll olus g 03,8 SaS S g b b bais 4 g, o
g 5L e oo b g Wby oo Sl 4 5 1) bagslon 4
ollially oy Slae g GialS 1) Slesd dlge jl oalatwl Y guase
9 S el 350 4 i (21)) Col5 (opimen im0
5 J(Kumar, 2020) i salgs S1B 3 p)S 0dd oblg iul3al

J(Altieri, 1999) 545 oo Cguwine drwgi
P ) E5 Sy i@ 00 lids 35 ddxie Cildlllas
&5 o (Jle plgisa Bl g5ygliS e slapllips
MW LS (gl y52S 3 Legyl adate 3 (o5 slaplaipg: i
3j92 oLl I (bglse ctS (3 A L s f555liS” &5
sdas imd oo il Bl 393 S sS g)lie 3 1) () g5 wdlS
P35 s 3ile SLaLS glie il )3 CilS 3)50 Y gae
Allium ) 5L, (Zea mays L.) <> {(Sorghum bicolor L.)
Hordeum ) 5~ (Phaseolus vulgaris L.) Lol ¢lsil {(cepa L.
Vicia faba ) ML, (Triticum aestivum L.) p.:5 (vulgare L.
&) ;) (Arachis  hypogaea L.) —uej el (L.
J-als (Cicer arietinum L.) >4 55 (Eleusine coracana L.)
Lopmoea ) iy y—b (ueju—w (Capsicum annuum L.)
—am ) 45 0dg (Pisum sativum L.) 55,8 sg50 4 (batatas
pdos cad 5 (p Wi o AL SISy b bgle g0y 3)l9e
gl —)d bl cutS didlaio oyl 3 oolatul 350 balsee cuis
P9 0943 LBy (> Y gase Elgil Gl g Lug —psS 9
35108 Jdods ddlaio pl yd edlatul 350 bglswe sl ax 31
o S50l b 555liS a8 sy oo yas 4 Lol o3gs otonlisS o
& wlo jl eslitwl o5 (a8l pegdle (bolsee iS5l L lagSl
dlail slaplj g 35ibp e 5 (b Chblsw copae
Degaga & ) il oo Jlis o b)) o) b1y Jlesl
5 ©liges by lste cuiS clagiums 5y Ij {ANgasu, 2017
o8l esly dali s (65)5LaS (slaptas (IS jobas 9 M
(Kassie, 2011) 5¢-i o0 @lio yo jLid yialS g ac)ie delyd
Jold Wi 59tS )3 (s £9-5 4 byye (sl Jlowi g 4520
Loy, s pSanle 55y SLS 5 Of g o pluosS]
2 o il a8 ol L alS (slag)ls 5 1iE (gyglaen ¢ 1K
5 4355 105 s A 3 o 95 J) Clli sl 3blie o]
1555 3 Lsosr l3ysliS” (Hens, 2006) w3l o 15 |, pituussS]
S o) baoo i jolateds (dlie slagsby) I 55 A
CulS g ol Ao 5 45T WS o odlitnl (SBF @lie 5 (o
S pomie gy ol 0l3pgliS cul e 41 5 035 bglve
O e § 35 0 3o )l sl il 5 Ol (U]
Patel et al., 2020; ) csl sales S5 Loyl s deup )0 (oo



VPt bl Vo lods 18wl (65 yglins bl pge as pis YAY

2 b ol G pudy g 0dd (e i Slaass sl
Bt (S S5 oslel Gl ) & sy <l
Boerma & Koohafkan, ) a_sb ¥y )8 ;3 lacuw j9sST casllsg
b s > (pwen 4 (; Altieri & Nicholls, 20052004
o (5)lS by oolitel 3)90 (o9 slosby) (plulid Ban L
2 aghyy oml il edliwl (lise g () E95 (1331 gkt

5 plosl lgjew 5 doiid (glaglis ol glabis,

L g 9 3lge
dadllas oy g0 d8lais

5 o Gl yted 93 3 VWA AV sl Jlo (b 5uiS ()
15 plol (go) ol il i 5 aBly dazis

48 Sl olpl Bble (350038 51 (S lggew (b o
VOV YY Y g Jlad (oye YETYY YL YE ATV
AVe elasy) 13 g pyosioghS Ved Y Coluo b By Job AV ¥F
Ki Khosravi & Yarmoradi, ) cusl oads #8lg by adaw jl (g yie
o Al Jdvan asiS claand (> b g o) (2013
ol JLss any g a JLsSits jg 0 (pgman (laome SUSS 5 00
229 A ey pln Ay (b ) Lwg) Sl Cumen © 2o
AKbari ) cowl aziliS sl p ohad sl e gelpm bae
5 Gl 23 YFYV- v dgi s fliw o opl Cozes (€T al., 2013
WA Las 48 009 Liwsg) Y¥ Ly (Glg) 5 (655 0) i 93 sy
Statistical Center of Iran, ) s_sb e 4w (s o liws,
(2022

slagisn jl (e glsiedn WA Jlo U et (b o
Ologands dy a295 b o] Jl am 5 30 Cguime Jlgjis ol 0l
Sl Olgisds g 12 lgsun b jpd 5l 485 g0 (ol
)3 (S8 Sliuwg, OF L (3550 9 Belid) is 93 5 ol
(Statistical Center of Iran, 2022)
0392 yiacdheo Y0 /) (liwjed 93 el > 4Vl ()l (5:0Le
g Jbw Jobo > S g Olise Sl j e ( S5k (liee ol &5
duopd BefA a8 gyt 1l (19590l (SSe @js s Sl e
Jad 55 8o )0 YAF ¢l Juad j3 i poads 50 () 4 (S50
Ol Jead )3 35 Ao yd MY g 53l Juad (3 o )d VY )l

b L (Gizaw et al., 2018) o155 3-iow gulis diwl)y (o
29 OligldS 123 A5 (9s5] )9S 53 lgnd (S5 4l )5 &
3, Sas Giliel g S ghodols 1) ely; Cold cnlias 550
&l 1 pge ke G5l pslateds o] 31 g aedls ke &Y guame
Olyedn LapsSd I cizman (0]))gltS () S oo 02litul 565
Ky o Ee ol Gl > Jele o ke

ol Lalpb 5 (alule dd plegy o 3 008 plosil 3w
3 Srg el 5yslaS HUS )3 adate cl 3 jpeliS” &S 8l
o9 (sly; slaplaipg (s £95 cod 5 e 9 Sj e
ol cblas blio ciyglome p3 aS ylogy opl Miisu o dau
2 Ysb e 4025 5 i Sin (g IS o (S5
aS Cowl oad el dlis (pl 5 Ldb o Cunsj b 3 clslos
ool 09 1y 293 Blbl Bl (s £55 (alole (gagt p30
(Nelson, 2012) s b ds _aub slapiwawsSTas ube,
e sanadls | (SO 1) ) g5 onionen (s ()5)5liS
ol a5 gl 5 (Barrios, 2007) aub o SB cuas
Mairura et ) 3y o 0580 (Swj S yadlis jl S (gl o
5 S £ 9 5SS > siges ey fal., 2007
Al ge Mg 5 as dse i So Gl e ) S 5)Y
.(Muragea et al., 2000)

a3y i ol las 4 e by ale lio sl b
Bblie Capis sl (shodj)l aiie (g GBI 45 310 3925
Taw dw )3 () £95 390 b &S 0392 BapnpaogS| plo g Sz
2 35290 glie (LS Jli 8l an yorie wiansS] 5 65 3
o=l iS5 glols plali 8l o )3 g Lapllaipy,
Ly b (oaldl g 2lymg] Had Sy il )3 o
sl il lpl dox I e bl 5l g)ku ) (Jlcnll
5 Seiben slalae 3 @y Ol oy (e Copie
25 i 58, o b aleop Jlo > (ool — el
S el g (3l polatsl (55,0l 15 555 3 (slaamd
Sl dawg g 3489 jl cnles (lall 4 e Sl la)lil
) O 3l el ol dome ol 0 &l Sie g gt (slaptun
9 P Cigme (i8) (it | eS| 0 55 () £95
o a1 5 8 a8 sy oo pla e oplpll Ll 039y 438 i iuS
10l gy Cowd jl dden sl B> pas 1 SjlS] Gl



YAY ) £ Gl 53] g ooliiusl 3590 o092 Sy (25! <l 502 9 (50192

dxol> )'| L5|4_§9o.3 O\y‘&d_g S99 buuo:; ;JUM ‘OKALI}
g0 Ltbt’_wa) U‘" Pl u‘))91.~u§ L 4.»>La.o 9 VAW ul?wl d)Lci
b3

UhR 52 B9y
Sligios a3l 1 ol U39 9 (S g5 5l 1 3,90 Beid
o) 3 ptmgiy Bl 4y by sl plpls 0g il
i)l Ghgy b odlaiwl (PRA) (ol (5, Lte (ol
9 Bl S dlwgdy (A4S (ABS () plyedr (olieg) (5 )lia
ol plosl (Rafifar, 2012) ool o 21 VAAY Jlo 15 o)lSan
S g ity g o390 pla el gie 4 (S35 G0 (b9,
O S5 9 x5 53 6eliS ol Sl OMSUe 5 lie CusBye
Lol g Yoone .(Rajasekaran, 1993) uisl o me L)
iS85 pliwg) (FS5lba (b)) hy) slacudgion &) g s
9) 0l ol 457558 (00 )1y B ool 3)90 2o )ll
i)l el glp oliiglaS Qg ool il g SGSS
By oo Ll agy (1D )90 50 aealds cgw I Ol 5 Sy
Cga 4 g yokaie (b (Ahmadrash & Danesh Mehr, 2013)
oo o b lasye (cdinghy (9938 5l piagR cnl e 42 e plod
ol (s29)5 5 (63,5 Cpgods anlas 5 puiiee sdalis jlai
Mo sl (59l ol e Stmgy (5 Lol amsle s
bLs)l gk 515l 3)90 Sledlbl jd cplpl g2 202l

A g5 S5l b i

o953 5l 5!
gt il il 5 adlle il gudss plol 5l IS Gan
OEZen 9 Eilie 3 S0 ) g9 il sloylSal) aiej
9 g b ped 93 )3 Lagby) ool Sl edlaiwl Gl (ololis
O 8)5 5158 ooliiel )50 9 ()b ditus g 5k sl Jlg Jols

S i b adpn (15)sliS 5 (SglesS el plie

1- Participatory Rural Appraisal

el yls (Ki Khosravi & Yarmoradi, 2013) .l o 3Ll
el el g g SOl Gl e 9 nl aee b Shg
s ) aes ) acadgine (sale g adbate (55)5liS
Sl clie (o9 (slaoged (5 A ]y (l5y5liS” 503
0=l Bl cmge g ablw (gain) 25290 ol Co s

ol 005 365 GBIl Lo b l35lS

S yaSaa 54l g (5 ko] (sarsla
S5 a0ges g Ml cdiged o (13903 paSuie Sl
b oalawl (Bolal (g S igel jl dm dlsyo )3 g (gladios
2 9 deidid g )lgje Glagbio jped 5l plaS o Tl )3 &g y5boas
S35 e Sbise) Lol i cpl glagisn | plS e da s je
OBald 5 (6350 slagizn g )lgjew bl 4 baiye Clog)
B8 485 5la5 ) bt S lgieas (deid Gl il 4 gy
Lo Ve (yisu y )3 05 >0 (liwgy D 4 dogi b ¢ uano 5
Camex jlao)d Ve 5 Lg) o 5l g Q] Bolai joboay lalis,
S5 e ey Sl B anlias 3)9e (Bolad jgboay j)sliS
Jo—e? 5l ages (IS o (0 pasiiie sl bl 3 oS
s Sulaly (il jly o ad edlatwl (dsys A s L) oSS
= SS9 S adolee wlaly g dol Cawddy 5yoliS ¥ b dslias
5 olieb) coga 4l S sygl s 1 & YVY LS 5y6 0 diges
Wged p> ddlale ;3 3latul 3)90 (o2 (slasby) Fi3E (2lulid
J5=) 039 i 93 > Su yp detid g jlgja (b 0
TS W L;JL.J WAY Glyly ol o 93yl g g—ommo )3 g )
Lo ) o g Coman (09 gl e 4 dogi b oS Wil o
45 labiwg) La (3iod (ml )3 dalig) (pam )3 (555LaS
5 ExS a3l MBS )15 (g5 aisa (sl (g)lol Ansle 2j>
30 sy pde u_‘?)f g0 t'.a.»9) Ay u]))9lm5 L aslao
s bloy slaliwg) )3 9 jlgsw b rd 5550 pise
rDJ_.‘;)J 9 J)}Lo c)l)jx c.)l)"_um.w LSLQL“‘)ﬁ) JLl 6UL.M:).Q(» u)‘ ;.)‘.)9)
5D Ayl pooi d}_{)o OiSu ) A dnlas O‘}”Lifb



VPt bl Vo lods 08wl (55 y9bis wbiis pgo a9yt YAF

(2013

) 95 b dine )3 ljysliS (eagr SIS ol ol s
3)90 ggite Y gazee (g p & el Sl Ji50 (3 45 39

S EGS u“l)s‘ dl)-.’ odlasiw! 3590 dt‘bui‘ﬁ) ‘Ol)'”UJS cusls

. o
Sabzevar
0, 0
. . L0, :
Ll
Central
o
of o
) *
2
- . g
’ .
3
o - 3
Sheshtamad o .
Roodab | :

A5 B (Sliwg) 0l pod &1 4l o g Selulind (51 (3w jpend (S S Al - JSud
Fig. 1- Map of Sheshtamad and Sabzevar counties including their villages
Bload asuie S5) jo 8 plod b odd (gw)y sbalivg,

The surveyed villages are shown with red circles

3 ol cslaols o 5 ey pyisas .5 15 gl
OlipgliS b 0ad 03y S (sl plad Ll daaoli s
ol 50 5 405,8 3)lg Excel 5 8le, 5 55 5 (o )i50S aoMs
ooy (Sl g (Sl e Slive ol Jilod g 5
N33l g FoSanl G5 ol Sl oozl b Sl yo (slagusly sl

s plool Minitab Ver. 17

ouIS S jLiio (9 )y gLiS ceuliidiciazan sl S5
o=l eaS S Lie )l5)5liS S 5l 1 gw (5LBg S

Wodly Julow g 4 3o
(3o Blal b del iy (slgime Slgsen 5l BT oIy
5 lylas 5l glate cpas and edomiw o] olgy b slesel cubls
PRIV YISl 9 Lg)—'.‘s“)'eﬁ ua_.«w .)])_.9] Lgl.cawy
sl b (oo (obl e sl 0,5 el Jla5 3590 Al
1 (ol YN )0 (Siamse odimd LS aS) Guiod 3]
o o3lizl SPSS VEr. 25 155la 5 <SS L £lig,S (bl 905
O pd Aol iy Yo olaed i glanl eSS g pa
oyt oS ab dplre o] EligsS Gl s g JaSS 55l
5 Josd ol el ol daiels )3 g «/AY Jolao sacel Canday



YA . Eg Sl g ool 830 (0ge s Py b3yl (ool S0R 9 g0lg

L olgs g (gloog S aslllas )90 (s 0 93 53 3EMmasd S 0955 3 2o VY 5 VO o iy (b o 93 52 )3) (BuiS
Jels 1y gl5)sliS 0o 3 ¥V 5 YV iy olal eMuass gyl OligliS jlaoyd sleg s 5 aaly JL8 Jlw £ B oY 50+ LYY
Sl s )3 oaS e L l5,5LiS 5 duo )3 YV Lo g 55 dy50 )l559liS oy ¥Y dg Jlw Y BV 0g)S j0
3oy 93 s ey ol g 45 Wdgy YL 5 S leass Syae &g s 5o (V JSed) adls o Jlo £o (VL 35 anlas
(¥ JS) sl alRsily CMluass o 5las At odabie s ped 93 (i (2P BB gl i (slaog S
30 -
25
$ 20 -
z
= 15 -
=]
=
£ 10 1
=]
5 4
Il
20-30 41-50 61-70 71-80
Age (year)

Sduiiond § 3l w3l phord 93 )3 2ALS' Syl (y15,9LiS S (gl (S sWr0g S Slglyd auiei - UK
Fig. 2- Frequency distribution for age groups of total participating farmers in Sabzevar and Sheshtmad
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Sheshtmad counties

O 5 epieS olimedn 5 Aoy Fr g 039y bLs)) 53wl ol b
3 by cpl 5 o)l550liS” 51 auo > VY eolatwl yl5ae 5053 o0 0 0
(B JS3) 392 399000 jlines
9 g Sl pd 3 (oolyj slapliipg (S (o)
Ol 9 (Sl e e (e (559l &S 0> LS sazid
o5 5 i s e sinns 1y ol a4l bl
Ol e 53 9 WA M ()l ;o )3 85 (5 pglody by o ddgle
a &l Gaa by 298 Vg ¢l y5liS” 51 o s ANYF lg 5
Sid ol adgle Agi ax S1L(F JS) 63,5 o Mg I3

ooy Ve g VY oS ol ol uisen ol 1 i &y
B (m 5ygliS 45 e (BT 3 oaiS S e ljeliS
2 oliyelisS 5l ao o Frodgis gaih JLu YO LV 5 VO b
sl JLa Y5 5 5V (6LS il cdalllan 350 el i o
¥ Js3)
ool 3y90 o (wyiwd b diloy oy yuis 1 glailwy bLS
392 9= gl 9 9230y el paed 93 )3 adlllas )90 550l (61
B oslail )00 (l5)sltS (e 53 (Sl g glise fjaey oS
052595 9 o3 yebds (l5ygliS I hops YA LS &5 g5k e85



YAV ) 9 Sl cugr oolisiw] 830 (099 s 03y b3y ool S0 g 0192

35108 (ogatity orldl Sl clo ygy04 oS oy o Jlas
b dBdS gladmd (0 4 S ol yl5)5liS glyie I SV gaze
3 i 5503 oV 5 slazsls )j,0LiS i ool 3 ol
S by plesee (bl ol )3 Gljpeliss cls’ o5
Sla—sls QYM XS ‘O:’.])’.b% P )Sd.)lna.:é‘ d}i” L G:Lw»)
Ay (e slagsbyy (b Spes ((Brb 1S o)l ejleS
O_g.‘ P igmo ww apllas oS b o d)i.’.-‘ LY 5l o lie

ol 031> Faw oyl )lib slapllas Cuowdy 1) adlaio

g 5lai 350 Gliwjped 93 3 oauSeS Lo f5)5LiS Sl plaS
Laplsipg: cnl )b slaiShg 5l caelyj JUS 3 pls odls 3.l o
QMS L_J\jya.’x.o .\Jy )LZS 5 499]& .\,Jy é.\a.w ).a1 L)" 39> PLY 0dg
Ol o 93 (pl 50 &S gyebody el oaly iul38l 1y 45l &y as e
92y 3 egdedn b e s adgle A 4 Glil @ adye
g adole 3y LS ) 55l 5l (5390me ol la el o
w).»du) il o aal,.’»l& OB pas dl).g J.Jy goL:.;.g)l)‘L. &Y guasts
d F US3) (Jlogew 5 doied glagbi jped (sl 2op3 Yo g VY

# Sheshtamad ® Sabzevar

Frequency (%)
b

Family

M arket Forage

Purpose of production

Aol 9 ylg jaw (3w b 93 53 SIS s IS Sy Lo (]39S (512 W8 (ol B Syl )3 o8 -1 U
Fig. 6- Frequency distribution of the main production purposes for participating farmers in Sabzevar and
Sheshtmad counties

025 D)lg B Gl3yelaS el o 93 53 &Bly 50> sl
(b g 039 393 CulS ol 3 (g FCglite g yid SV guae
E95 4 e 2lymocl Ll g Fogllas dabiusg) ul 5
FOgliie 2 ge 45 (S gaze dlor jlcunl oad jin sl
0l S50 (slaliwgy b duslie ) Liwg,y dw oyl CutS (665 s
5311 05l i s a8 (S egfla); wiile S5
2 Lagl s Sl & 35 Sl o 5 Sl s el (prizon
Feady g (A oy5 slalivwg, 53 sl 3529 Waliwy) yide
Wlo (slgy ¥ gasme (l5)gliS 5l Aoy B+ fid lgsew (b o
Ol oo g S e glol 1 (60905 b g 93,5 ¢ploly (bl )6l
o2l wl 5 255 odlgls Slie w2 i 4 dsye pogMe

dy90 Y gamo (65lol Judsas a5 ol L5 dgzge daled 53,8 o

Y game I ol5)gliS (S e o ST IS psboay

Qi g g b o 93 )3 (o5 slapliips )3 sadg
by 93 (yml y3 dsllan 3)00 (slaling, duwglio Lol gy Sl
Brman gl iy OV g I by, cpl prew &5 0l LS
Ol Mg OV gae d)lge (pdm )3 (G g 0dg glite gl
JSB) cily (g pSania i85 (j)sliS (238 e > bapllaips
VY/R Jlgsms i e 1 Szl (sliwg) )3 ciged (lgisas oV
3 S Gyan gl iy O pame l jpeliS o
Be ple yobo 55 sl 9 GBI Sliwg) 93 53 03,5 oo o2litl
Bl dn ansye )LS 01y 05 (g O gase (j)gliS w0y
o oy o0 e 4 (Y JSS) W30 4 5 03l Bpae gl
L dglio ) laliusg) ol (alomoco] Laulpd ()39 coglite Jidoy



VPt bl Vo lods 08wl (55 )9bis bt pgo 49w YAA

loj yaret Sl S 08 b )lge (dnr )3 g cadlil Ll s
2l g bliwgy cpl 3 5lgls olie duw ;3 solatwl bl &Y game
i 3 50D (gaw Gl dBl EalS dalllas 350 (slaling,
Cpitrod g did piy ledl l ealatwl ISl 5 (g3laidl drwgr 3)lg0
Bl e ol Ay yidin 2p)LS 1 g Sy (gw s
wpol8 1) Laplaipg ool ) g5l50 apdls )3 cllS 390 Y garme
g 4oy blie cpl o (ol)j S (5o dlis (] oS 03l
Cawl 03,8 D900 ¢yl Sl3e S 3 ool P8 e &Y gpuamo

(v Jsa)

Frequency (%)
£

Jdoass copiman g B Ol odlatul b by, 93 ol 55 cudls
oligS 4y ygome bod S (5,5liS daclid ol OF (29,5 (092 ol
S5 5 ol 5 K392 (£55US 0005 U o o alold 08
S 5y (egite Y gae o5 Jluw Colue 3 4 ST LS
2l LS 3 Sglite ol aute Sy 3929 45 sy o0 55 4 i
Wl 03B 955 bugy 93 ol cutS oS & ¢ ol wlio
FlinsliS (@hd s mrew cadlllae 3550 slaling) plo 5>
ile lalbiwgy | (am o (v g SW s 0dg &Y pame
5 e & el g Ghg e bl (2655 sl ol uads (sl
Collaols @lyss Jdsds oSty oo Ja5 4 ) Hho S5 L

FFT ST EF S HF S S E S
S q,"f OO e QRS
» ) &w} R ‘3"?;@“' RIS N ¥
T R & 9
Village <°

Sodwind § 3l a3l poonid 93 53 BALS Sy Lo (315,9WiS IS (gl 8w a i ¥ guasmo 3 Jlgild B an Slglpd au 597 -V S
Fig. 7- Frequency distribution for contribution of produced crops in household consumption of total participating
farmers in Sabzevar and Sheshtmad counties

dmlie a5 gy5bar ) Join) 3)15 3929 ()3 ine wpli
Oy 3 SKeld iz jd a8 ol s oyl ped 93 sl yisy
P g dod A dgas ot liwyrd o Clgy LSy 5 dedidud
9 POIY i iy Jlojam g datdid (liwjoed 93 (635 5o slotse
3 9 =hi s o Jllke Jle e oj)eliS wo)s 00/Y
2 a8 ob L gl (cpioran A8 o S 35 g)l5e 0 )
Lapisy plo L dlio )3 )losmw Gl s 5l 65550 (i
@ 39y 393 CutS oSl dngi B (gl Glimeds j9liS
AVl jobdn 4l550litS” 0o > YYD sy cpl 0 &S &y oy
Bl a8 bl S o S 3¢5 glyze 1y 8 Ve Jl can

e g9 Lda g sl 38 ey o (g0 93 Gl
ALS slasl g3l g 935 g glaa s sLus

Ja_.wy ol Dy (_s—'d)) 4..:9? .)L\:u) Lgld); L5L“° =
)_'25| PN ul—‘*‘" el g )15}.:_.» dl.zbol;‘.w)@ 5o (OI)'”L:'S
ot ez 335 Sk ssbar Jlo ya 3bls ul 3 sk
(N Joiz) S (oo citS 95 g)l50 3 1y (B3 9 (25 455
pasS Sl SalS b ypud 90 og.] 5 J).w.u.v Y guass ddes
Medicago sativa ) ase {(Gossypium hirsutum L.) . o>

b i piored gl .l oo (Pistacia vera L.) diw, o (L.
oyl ciliseo (sla st § ol oed 93 o IS sl Hlai jl &S



YA ) £ ol 53] g ooliiusl 3590 o092 SOy (25! <0l 50 9 (50192

)‘ odla_w! g0 LS“)] C:L.A ))L» )LS 5 ols D929 ju wou L)’]
s diwly pred 50 sl ol pdaw doly o iy lalS sl

= = (Koocheki et al., 2004) L San 5 (S>g5 Guios
e plas a5l (L pll (o)) slaplaips: £95 (b))l
9 O CuiS drwgy il ol A8l drwg oS 3l plw )
5 a4zl ol alon 515y b b 3 po (6la e b oo Siis
Lrlaf?"" duuw 4 uLa:Lf O—.’.l CA_,osUi,o |) Oi J,».\b dlox> )'I
€95 029 YU g Mg o5 4bja ((5)98 (6298 U g Loy ((Sid)
e Ol—"&.’.] WD peidyy 3blis Q.;.] » Y guae L',,{I ‘_’SW;)
3 o 9 el 95 51 Slie gl alag 3 1) ol slopllas g5
sl Sy il plie 5 255 oS atuily S Sluogas goi o)

Al o (couddl

o=l 2 £ 5l (B jluleda @l a4 2B olia (LS S
sl (JL""" @a«) A>‘9 0 ledu; ‘SL.C =% kY] ‘Mbuo.» Lbaf”a;fy
350 caliwgy plad cpy y0 aS sls Ol oo ol LAl e
9 0Bl sl Sl laling) 3 L (Gl ped 93 )3 adllas
Sl 4y B o555l lgse Gl g (635 50 i 5l (S o)
paclawe a5 dusy oyl 4y W0y pdaw dnly 4D (g iy 455 dlaw
2 SgiS sla o) ;e S3dols 5 algmac! bulyd o3
Sl ja Elgil > g pbl 93,5 (w4365 (JUT (IS ol
S HBoyd sliwgy 4o Wloduisy (g ey £ 395 CulS (56Nl &

Ol el 93 3 (155 (SUE) CudlS' 3,90 (LS 43S dlas i 51 g5150 (gl amalie 13 () oS! S (g0l gl - g

S99 dokuiins
Table 1- Results of Chi-square (3?) test for comparing the frequency of the number of farms for the plant species cultured
(species richness) in Sabzevar and Sheshtamed counties
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Table 2- Results of Chi-square (3?) test for comparing the frequency (percentage) of the number of farms for the number of
plant families used in Sabzevar and Sheshtamed counties
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Table 3- Results of Chi-square (y ) tests of comparing the frequency (percentage) of the number of farms for the number
of plant families used
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Table 4- Results of Chi-square (y ?) test for comparing the frequency (percentage) of applied methods to increase
biodiversity in Sheshtamad and Sabzevar counties
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The significance level: ™ non significant
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Table 5- Results of Chi-square (y ?) test for comparing the frequency (percentage) of applied methods to increase biodiversity in studied

counties located in Sheshtamad and Sabzevar
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The significance level: ™ non significant
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cropping
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