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Background and Objectives: As one of the most important systems of
human life, the forest has an undeniable place in ensuring the well-being
and comfort of humans. Based on the world bank forest strategy more than
1.6 billion people worldwide depend on forests in various ways for their
livelihoods. A common political debate about development and the
environment is that poor people are both the cause and the victim of
environmental destruction. Interpretation of this narrative for the forest
shows that poverty reduction can alleviate the pressure on forest resources
while preserving and developing these resources can contribute to poverty
reduction. Accordingly, the condition of forests in the Shafaroud watershed
in Guilan province was studied for the possible implementation of two
income-generation proposals, namely apiculture, and aquaculture. The
objective of this proposal was to promote economic prosperity amongst
rural and local communities that rely on the forests in this area, while
simultaneously preserving these valuable resources based on the
prioritization of criteria and subcriteria.

Materials and Methods: The Shafaroud basin with an area of 36,657 ha is
located in the west of Guilan province, between the towns of Rezvanshahr
and Pare-Sar and east of Talash highlands. To determine the most desirable
activities and key indicators affecting the livelihoods of rural communities
in Shafaroud forests, field surveys were conducted using interviews and
questionnaires. A total of 55 individuals were selected based on their
expertise and interviewed for this purpose. The data obtained from the
questionnaires were analyzed and used to generate a spatial map of each
activity in GIS.

Results: According to the results, in apiculture, the criteria of plant
diversity, temperature, and the number of trees per ha, and in aquaculture,
the criteria of distance to the river, distance to the water spring, and
temperature were recognized as the most important factors for the
development of these proposals. The “humid climate” sub-criterion with an
overall score of 0.03, the “investment capacity” criterion with an overall
score of 0.029, and the “distance from dirt roads” criterion with an overall
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score of 0.26 were identified as the most significant criteria for apiculture.
The results also showed that 22.13% of the area (8,063.31 ha) and 14.41%
of the area (5,249.9 hectares) can potentially be operable for apiculture and
aquaculture, respectively. The results may be useful for the economic
development of Shafaroud forests.

Conclusion: Based on the findings of this study, given the effective criteria
and the large rural population in this watershed, forest managers must
focus on the development of rural communities and explore additional
sources of income through non-woody production. From the forest which
should be paid attention to it.

Cite this article: Hamedi Qazi, Peyman, Mousavi Mirkala, Seyed Rostam, Hosseinzadeh, Omid,
Miryaghoubzadeh, Mir Hasan. 2023. Investigating the possibility of implementing
apiculture and aquaculture economic activities for the development of rural communities in
the Shafaroud forests of Guilan Province. Journal of Wood and Forest Science and
Technology, 30 (1), 1-22.

@ OIS © The Author(s). DOI: 10.22069/JWFST.2023.20895.1997
[T Publisher: Gorgan University of Agricultural Sciences and Natural Resources




FIYY-YoVY tgle ULS

. L3 B, Gdad o
YEYY_YYAT 9] (L N2 9 w9 6,9L8 g pole G iagh 4 il

%&j‘/;g{b 9&?)“;@‘?,

Az gd S (S99 9GS 2T 953199 ) SOLaB! ldcullad (sl 21 (S0l (w5
QM'; Qt"""‘ é’)m uS'“J:i’. )" 1.5'.’.‘:""3) @‘3?

ie:ljy;ﬁqﬂs R ‘r“‘jw ol ‘Y%)AS# S gh o) o ‘\g;.bl.’i sl Olay

peyman.h.qazi@gmail.com :aslL1, .01l e s case 5l ol8ils  rndo 2l 222l (MK (6 58 (g mmiils
r.MOUSaVi @UIMIa.ac.ir :asbll; ol e 5] e sl ol ad b 0aSils (MUK 05,8 SLslial ( gtms oy 53 .Y
omidhoseinzadeh@gmail.com :asbL1; .0l 1 cawn sl cawn sl ol K235 (ks e Sl (U 05 5 Skl Y
m.miryaghoubzadeh@urmia.ac.ir :asbll, .0l u! e 5,1 ase 5l olKils (and molio 0aSls «(Sols 5l Eres S Skl £

oS>

- e

Jlae SleMb!

Kl dxly G Sl glasble o Sege 5l SO Olpen [ 100 5 aale
P P LS [\ L oR Vo [RRTCIUN PN Wi R4 WA PN E SN PPN R P&
S 4 Olaciiams el gl Cilisee IS 0 Lis Lo L8 s5lke VS i (Sl
dyas oS Col ol Cangihasme 5 dna s 3550 53 el Jsldie Gy SOz anl
Ans e O R 8l Sl e s S s has o 55 GLS o s Jele o
a5 b 5 aas a6 | S a5y U KlS e B el S
S Conds sk Gl 02 bl e S S8 B el 4 Kl e SR
5 Sl shlels cld s Gl Gl S Okl 53 sgslid gl ws s
o oanaly Oy ale gl wlr gl @olaBl Gy slml S ons
Glatadsl bl 5 b K ol B G b Jle s 5 4l ol sl S

C,ﬁjf‘)bé A5 gLau.a;-L;ﬁJ)Lau.a;-L;

U'Z"‘“Dk; ol u‘fc— 3 ;)Uﬁh YoV Jslee L;”}LMQJ})U.JI 4.)_,;— Z\Auﬁg); A‘y
o Slaly s ol B SH13 A0 Sl G, s e s gilss, sOke g
Sl sl e bl sl 5 ke (g ks S Hmd Sl e (et
el s Bl o Do S (8 00 Jold) sl L aal e sy 5 a-lae cdalie
w33 Ol Bay eSS Cgr ol Eash s Al esliel (Lad bl Lol jawss
)LAUA;-LLA.;L}J)A LSL&ML)JZMﬁ )‘ J«&L;- ‘5LA¢>\>).\.\2=>LAI.\AU A.Al.)uf.w:j )‘ 417-;4

Wl g g

a5 = ke oS i

AEXRVELVARY :C.;‘).JQ GJU
VEAY/VN/YY :U:"c"lﬂv’ @JU

VEY/ YA iy sl

(SIS glaells
(s3laBl anu g
(2l ar Sledbl Gl
(o laglie

PR




A AJLA:M/‘GIS )‘Jﬁ\rf )‘ Lé:m‘ C,\t}l_’d]ﬁ

S5 ot slial 5 Los (aLS i £55 laLarls (slsssds sl bl s ey
Olyea dos 5 aniam Sl abol wlbisy, 5l Aol glajasls ospsnl 05 5 s
2@ Skl o p sl oy LA b by (pl ane s S (Jelse G S
Sl b osbje @Bl Glaast i 5 o 5ls DL 53 (ranasiie i il b el 5
=6 Skl boss s (S gbsaslr Sl ol 5 (oliS bl 28 B SN 5 00T e
Yl Skl b e ol gla el e s e (S0l0se5 ln B /0 VE
35S ol 50/ Y ol slael b )18 wle e VL b b 5 sl 03 Slome (S g
DB e s ps Gaellr 55 sl Glr TV ale Slael b alisg, b e 00
Sl O AT wilaie JS 51 dss YYNY oS 5l 0L i oo gl il
s sl sl GUa 0T84/8) ailase JS 51 Aoy VE/EY 5 (55505 Slled (sl

NI Wug’ung)U..i L;LAJK:;— BERTE\W=] wﬁdﬁﬁté)jﬁdﬁ]

ep 5 S sbarls b BLl s Gy ol gl ¢ oaxr s Lo S e
355 el 03 S LAl Clie Sl coslasl cJl a gl S o bd coles
Sl SR Olpde oS ol oY Wl Hphm ol ab e al g3 & Gl Coner

S a5 Ol gt Mg sl b 38U 5 Gl melr axe s

6‘)—"1 ul_iol ) .\ ¥ T) > o so.)‘)u?_ﬂ.u)...o s.\-..o‘ scébu...w} s[‘,.'l.w) S s)U)...o Ryelel ‘uLo.e stéb 6.\.@L‘> bl
NS Sl 35 sla bz 55 i) aslsr angl Ctz i3l 5 G55 solatdl glacolld
ANV )Y (R 5 oz 55l 5 pole sloingsy 40
DOI: 10.22069/JWFST.2023.20895.1997

@GNS — S5 e e S e S0

NC




OlSKed g (w1 gaels ylow [ oo (5410985 o3LaiB] WS gl o) Il owyye

g sl O g LS s e 50
S olew 0S8 Lawg O Cypie (S
M Sl bl el Gda b o lid
Sk mlo S5 3 i el e o
Shwgd 53 adsm oal IS e plnil 5508
ol (O 5 i Olns 53 3 5 elilys,
3 Ol s K &S bl ol sl Sl
Kl 2l S Ol slaable o g
iz Lol bl 5ol weli 3 6 p LS
5 bl daly @ ol g Olawasae ol ol
QAVY) LSl [l &S Kilosls 0L b
Ol s 08AY) Ly SES TV esdl s
L Comleor opl Cmal (VoY) S pilags
YA E u&w@ TR ks e olis
Sy o plivsy wler CS)lie & by
Sl 0 dd a5l agr ool sen (UK @ b
S Sl e 2K 5 (0 A A WY)
Sl Conte LAl e Olssw
5 Pl —sladl lyld 4 ar g LK
Gl el (Sl o e ool Coia ol
Cosgrye b oadke Jul Gl 5 e
OV et e K

5 s oS S sdide sl o5 (YorV) i,
5 b 1) K W5 e olgia pliS o
£ s 8l oden SaS L 5 dins any
S selea S Al gl
sk Jl fime Consy 38 ks Lol
L S 5l p3 e eslinul e O3l Sisel ol
4 K Cassrse oS A G ew
A7) Wl

55 ek e3se) 5 eddantlis gl 5l S
Ol sl (g1 Olpl 0 anb Sl

W do)s 0 spd (s 5 e M WS g L

EVRU

SRS 5 ol sl 53 page A (S sibie

Sl 02 5 Ll g plie 5 pliny) Gbla o b
£ Lalys 3l P xSl gla, S
G &y e ol 51 IS GBI s 5 Sl
Sb K 5l a8 elal (Y ) W
Jal & Loy s 8 s)le VA I 2 il
vy K a Oliciims el Gl il
Sl s o 3351 8Os e 550 &S cis
By sosrs s sl Gl el s K s
Yo A8 e el Mr b S LS e
oShre g K Soslne b s 03 i 05k
Coignn ool (S 03,208 S sbay &S WS o S
e (1) daes anls mbe opl 4 el
Sl ol o 1 K el cenl el S3
Sl S edisl das e 0L i eyl gl gl
Ghle 3 o Clme Cunds L3 gl
0 OIS il w55 pde sl L5 (i)
35 a5 G slacln 31 5 mle ol Coeal
Ak mle e DL )5 03 bl (8)
23 pesara bLIL b 5 eon S 60000
el A gy paRie e K s
3 e e 03 ek Jole Cow (S
g A R e e S
Caloy opl e (V) dtes sl o 5
Wje i A S a0t Kol
g s Ay Al ) I sl g5, p LS
(0) S S8 i JhalS w0 Llg e (S sl
S50 SKj as,e S Oyl Jes gla K s
Lles @28 3 50 Wibe 8 Ok S
Dol anwgdlns glaypis s gl K
Ol s ol 05 53 linle 5 035 35
Sls alid sl 4o s K () el s
Jed ool b K abes 3l (NS Dbl s



VEAT ) 0)lond v 093 (K> 5 g2 (55918 9 poke Lo g5y 4 pal

CoiS 538 S lealllan 3 (YY) Dl
2 e s M il s s sds Jee
el el 8 LS aglin o b 1 Okl
Je mSood Zagby Olne 02 oS Jdow
et 53 5L Ol 5 IS A5 celim! 03 1558558
e i ) e ) oo ok S
0L sl (nl s (ISosbay 5 A8 b g
Sheslizal & 65 fw bl Jue layssy a5 ol
Loamlie 3 lagas s 5 s gladS oS
(S35 pedle (V8) il e sbaa S Ll
wo= ol gy sgsled Wbty sy Clew
53 adlae ol ane s S 5 s Gl Ol
Slr o K5 s el s S
PG PR pe S ) il s, S5
Wb o es slac Il 5l Colas 5 e £,
G Yorr Slelin) 5l ssslis 6lbisg, (e 09)
e Gl oS 35 G
G P NP 3 o s bl s S
Shol ol axls s ol el 5SS D]
(V) 5000 L Glos 4 s addS sy,led fou
ol 6 ol OLEs e Olale LuSTL s Ll
25 bl bs s il Ol Gl il
Slp o e O ean 5 e 2lee Olale
2 (V) Wl e olos Olabeany Ll 5 wlss
53 (YOWV) O 5 LS 15,8 Law 5 45 slandllas
s S el GoonGl iy Comal L bl
S5 bl ol Jisl Sl S s olye
s el e sl Llsl S5 LS slasl (gl
Ol 4y Sl S e K8 s bl & LS
e e ool gla ise ple s el S
NQAD IS WARENPES
Sl QU gy 5 0l S5 Clllae 4 a5
e SosnSal 5 a5 sslasl glac s
adllas ul s (e 5 ol el « SaS

WSS s e e s ks Cws o 1 L s
Sl Gler ao e 3 Jee M 03 e D50
i sl o Sags SS ol (O
S P N T Tt
5 e sble okl sy £ DY sama
Sl sl bl R bl 5l S
S 5 oS S Sy SISl il (Glidles S
Cooal 35l ol swa J,.,L ‘Ji;q- 33 Ol s glayd
Olpeas (ol 585 Conal iomen 5 s o)l
odhdy SEp p el Sl 4
canw s glay piS s olay sy (V) Cus
P m);vs sl gl o el e Nl
o SV b s 4 Al LB el
wlo e S50 55 5 5,0 5l Sl gl 8 b
S5 b el e Sl ok cmm b
5 @lasl gblze 2Ny 55 (10) uS e Sl
CotS 5 CaeS bl 1 olnsds el
5 LK 5 S 5 anw s ($3oslES SN pame
Loy s g8 SIB el (Rl (gl
Sl Ololiny, ©oxles 5l S ke daglen
sy OV LnS e alsdlizil 5 lie
Gk Sl ey s sl 3 nle 5 Jos A5 L e
5 hels sl N a3l (6ol SLiles S
Wgalsl 2l (VW) AS o SaS Sl anu g
2 sy Bs Ll S e 5 U
Olser ol & Sl Y5 3)lke Yoy s I
Ogke VB2 oS p5n 5 Joe SIS L alie
S VY sl Ll wced e Y5
e LS Sl sl Sncbe
Mg Gk Ol S ol e Sl S Al VET
OA) 335 o nle OF laesyslp ol 5 Jus
Si bogble Gbls pa eplid gl wss
o i 8 Wb @0 i ber s K

5 3l o ol S S pon O S e



OlSKed g (w1 gaels ylow [ oo (5410985 o3LaiB] WS gl o) Il owyye

DA GG Sl Bpd s e s el
5 2 YT Ol sl sl () JS8) ol 4 S
gyl 5l S iy a8 el e T O Blas
Srwe YVeu CL&U\ B 5 ol @ﬂ Sy Voo
5 sk W8l Gl pimes 5 AL e xS
o ol (V) el ol STl bl
Olpear (wle 5 b S Olasler o ol
S sl olys S Lg)l.lfvlj (A oled as 4>) 9,5las
(SIS (g K5 Slhen S (6 YA Jols s
saoled gl oy il e S V) Sl 4
Olans 33 55 5 il sdy Ol ,gd (NS Oll o
Y40 Jlu 3 el s @l o3yl Sy 5 pli g
&L A (ool slaws sl 5D (ool 88 o35l oo
Coamezr i 80T 5 5L VIV (55 a8 51 Jls
Olabis, Ao Jad ompr 5 Sl 5
Gls g,y (Y0) Col s Ol ge (golals 5 (53,0LES
3,8 oot e 26 glae S Slelis )l sy las
o il el g eSS Yo s alis Lol el
A e Ol5ee 5 350000 5 Sl & bkl

(Y1) il e 4ol 53 cnSa 20 0/8 350 O

b S ypo Ollllas 4 oax g5 LBl sl aw
e oY lagerld ) oar e Dbl
gl silwesly cgr ble oz Ol LA
G D3 S 3 g5lad sl s s el
B T R e
22,8 el b jatls ghucg ol ranasiie
Ol lapasli s gduiodsl b gdn o8
S WS jasie adke s Cdl e S ey
Sl bl o e 08l DL Cgr LIS e < O
Sl slenly 5 adae 55 old S5 5550 55 gl 2
el 03 bl Gy sbml S el 0L s
5 el msas Sledb| sy, sl AL Sl
5 e ok 52 WBL S e 4 il el
51 g esbizad Sy 1 SLIG b aS (SaS glailate
ey axwy 5 oladl Ll sse 5 s

S )

B g, g 3130
Dolae gmles Loy lad as s taallan 5 40 adkaie

SOk g o OIS Olid 5 3 LS YOV

4162000

2800000 3200000 3600000 4000000 4400000

4156000

Shafarood Watershed

100000 500000 900000 1700000 s
S
3 2
= Gilan Province s
2 8
= 3 Shafarood River «fs~ Villages population|
= * 0-30
= ® 37-90
g @ 102-1s0
2
5 3 O 231-377
‘ @ «
8
S
2 ] 296000 304000 312000 320000 328000
=
48 48 19 19 50 —— Kilometers
0 215430 860 1.290 1.720

s g9 e o\ o Condge -\ JSS
Figure 1. Geographical location of the studied area.
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