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Abstract
Background and Objective
Excessive, unprincipled, and over-capacity use has resulted in the destruction and gradual
reduction of rangeland productive capacity. Consequently, the diverse and multi-functional
utilization of rangelands reduces livestock pressure, preserves and restores vegetation cover,
creates employment opportunities, and increases the income of rangeland users. Beekeeping
represents an important aspect of the multi-purpose use of rangelands, which, in addition to
producing honey and a variety of other by-products, plays a significant ecological role in
pollination and in supporting the survival of agricultural, forest, and rangeland products. It also
contributes to increasing beneficiaries' income and improving the overall economic situation of
rural residents.
Methodology
This research was conducted to assess the ecological and economic potential of beekeeping within
the Jahannama rangelands of Golestan Province. After gathering baseline information, a
systematic inventory of plant species was conducted during the entire growing season. The family,
scientific name, Persian name, and flowering duration of all identified species were determined
using available botanical resources. The research type was applied, and the research approach was
guantitative. The data collection instrument consisted of a structured questionnaire, relying on
available sources and direct interviews with all beekeepers in the region, numbering 15
individuals. The questionnaire included variables related to inputs consumed, labor (person-days),
consumption quantity (kilograms), production input prices (rials), income, production costs,
production quantity and price, the number of days and months of rangeland usage, and the
beneficiaries’ satisfaction with the vegetation cover of the rangelands for beekeeping purposes.
The questionnaire's validity was verified through the opinions of specialists and experienced
experts; however, the questionnaire's reliability was estimated using the Cronbach’s alpha method
(0.81) in SPSS. Finally, to estimate the profit obtained from rangelands for beekeeping, the
indexing method based on the marginal product value approach and the relationship between the
number of days of rangeland use, the release of honeybees, and honey production was applied.
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Results

Altogether, 134 species of nectar-producing and pollen-producing plants from 80 genera and 31
families were identified in the area. The families Asteraceae (29 species), Lamiaceae (23 species),
and Fabaceae (19 species) exhibited the highest abundance. Regarding attractiveness classes, 28,
39, 43, 21, and 3 species were assigned to attractiveness classes 1-5, respectively. More than 64
percent of the identified species were both nectar and pollen producers. Based on regular field
observations, the flowering period of plant species ranged from May to September. The majority
of plant species (52 species) flowered from June to August, while 20 species flowered from July
to August. Therefore, the months of June through August constitute the most suitable period for
establishing beehives in these rangelands. The findings revealed that, because the flowering
duration of most nectar- and pollen-producing species in the rangelands is 93 days (June—August)
and the average number of rangeland utilization days is 74 days, the total economic value of the
rangeland—which includes the combined value of all ecosystem services and goods provided by
the rangeland system, such as forage, medicinal plants, ecotourism, regulatory services, and other
benefits, of which the economic value derived specifically from beekeeping constitutes just one
part—was considerable. Therefore, the total value of the rangelands for beekeeping, considering
the number of exploitation days and the daily price of honey based on 2023 rates (645,000
Tomans), was calculated to be 13,754,560,500 Rials, and the economic value of beekeeping was
estimated as 1,551,438.9 Rials per hectare.

Conclusion

In general, the results demonstrate that these rangelands, due to the presence of numerous plant
species, predominantly fall within attractiveness classes | through I, possess suitable and
substantial potential for the development of beekeeping activities and for the consequent increase
in economic income. This valuable natural resource can be utilized, along with providing forage
for livestock, thereby contributing to improved livelihoods and enhanced economic well-being
for beneficiaries.

Keywords: Economic valuation, multi-purpose utilization, ecological conditions, function of
honey production, pollinator.
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Figure 1-The location of Jahannama rangelands in Golestan province and Iran (Yari, 2016)

(Yari, 2016)

G )
sl bl VY JL s &S ks ol o
gl el 318 5 slaas) 4l 5 bl SleUbl
Slelbl (o) ol s S iy S
P oaihl S,k s 6)3T@—>.- (o u8 5 (oS!
Seslinal 5 Ko 4 5 ol paised 5 phite Glanssl
(S sl Cug A Sl e AE e 252 pe )l
s o 0oV Jeles 5l ealanal b i GJJTC‘-’.’ S e

S sl
0d g ha 9 u\......\f ol iyl L}.9\..LJ C‘;\Jo o
WS a5l sy e ol 4 (s asllas >) e
oS Joade Lol oy Wl Jl slasle
Qiwsy o @l 5 055 o) bl (Gispelen mads
sl o 4l b5l e e L8 V0 C‘:’\f ol 0y ren
CJ\J.A L U.QJ.C- uLALﬂ 7 D g~ .J)\.) S99 \J" &‘)Ji
5 (o, V) 558 0 o)l tLM O god addllas 5 0

K 5 (doun YY) 3l 3l &) poa B ol v Lais



YYy

A Gamd 5 sl ,m i ol 3) olsse8) s
A4 S

s Sl 5 S 05 Sass 5 53,0l o ¢
Sheslazal G s wile 5o ol ) Jols asm
b oslind won ol b asbie s 5l Liler ol
555 V0 eoles 51 28] 5 adlaie Gy 4 an
Ll ses slaw ol a el Joe 4 amlas aihate
O 3 sl b asb i ilss 2 6ol anals
bl 5 el e cal 5o 4z Ll 5 paasus sl 3l
238 55 CU)}&VJT 2 s S ael i
o)) asme Slelbl bt b, ol (+/AY)
S a8 dm) (S pas seslg (g, 5 ol g2
S e ol gme (N Jsaa) GuumL8) LB om eoils o se
5 Js) aelys (L) My sbolg cwd (pff\-:s)
S A 2) Cadd p Llade g oan (S 3y 3
i s 5 Gl s Sl woloys 5 aols wais
pae lale s eslisad lasle (gl 51 ealind s,
S olla e g gananlo) ol 5 5580 @l 5l ealia
RPN ISP Eala sy osSh c"\f S i
bt 5l Joo b laosls Judoo 5 4525 5 5JUT 6l
oz aslizal SPSS 5 EXCEL sla 3l 3

Foolea ¥Y uls ol ol Er Slidos  ale 4y

Sk pei s sl ool o SN Sl 5 Sas
5 smee plelis badS Sl olad b Lsl»
Assadi, 1986-2018; Ghahreman, ) Gt‘ 5 ealazdl
1975-2013; Mokhber and Ghaffari, 2017;
VRV W B/ (Mozafarian, 2005; Raunkiaer, 1934
Jsb (ol ol WS i w3l (Gl 5l ey
Attractiveness ) baa,S coulis WUS 5 aal8 650

03 S el 352 5o mlte 51 eslizl | (index
oss 3w 51l bl b ba S calis esls
o3lizad U olE n s, skl by Se 5 saS B
aibate 3l eas caals p gladd 5 it sanlin 25, )
D355 w5 ples s G e 53 5 68 eSSk
sy 3 4 S sba S colia b5l eas o

(Amiri, 2016) was e V G |

$olases wslasl e b '>JJTJ'5
Jaddly sis 5l aikte g)lo,585 cud b s s
om0 godmte Jelge as eslaal (Y- A) Arzani
Cl 5 olas85 Er S §-~L~ PRV
Wﬁ%&"“@t‘)ﬁf“‘.“‘?ﬁ\iw)j BEE
5 P oblassds e Bl Sl eslal) 5 sm s p
‘\.Ld\é ‘\).b.); 9 \)’J.@...u QLBL.? g_,\..SJ.l Lo yd A.GLLA Cak ]
Isb 55 aikie Jausie o 5 o3l 5l alobs (] w5l

Solaos S Jsb s b slbesle b -V U
Table 1- List of inputs used during a year of beekeeping

Hive box (number)  Sugar (Kg/year) Wax (Kg/once)

Drag (Kg) Worker per day Number of days released on pasture

1365 14730 1488

4614 74

Shesola,sss Gl n c’i\f BINICPW Uﬁb Sl 2
Lils)) 26 Wy o) Sies bl p Sleasla )
olela, 5 wslial glajy, slax w alal, 5 (Y 500
Amirnejad ) az sslinl Jus aJ g5 o B 0> S 555
.(and Ataie solute, 2012

»> «(Marginal Product) olg Jse= L ol Mg
(Lol Jpame 5l Oole Sl 55 slasl 5 slasl Je
FRCIN SR P SV PSP S LV (Y WL
A Jsame 5 b 2 s 6 s K0 ol
St dly S el LS 1 s S ad g a sas LS
(Brewer, 2013) cudl iz salg



https://fa.wikipedia.org/wiki/%D8%B9%D9%84%D9%85_%D8%A7%D9%82%D8%AA%D8%B5%D8%A7%D8%AF
https://fa.wikipedia.org/wiki/%D8%A7%D9%82%D8%AA%D8%B5%D8%A7%D8%AF_%D9%86%D8%A6%D9%88%DA%A9%D9%84%D8%A7%D8%B3%DB%8C%DA%A9
https://fa.wikipedia.org/wiki/%D8%A7%D9%82%D8%AA%D8%B5%D8%A7%D8%AF_%D9%86%D8%A6%D9%88%DA%A9%D9%84%D8%A7%D8%B3%DB%8C%DA%A9

...... wolasl - 54,80 cud B L)

s e JoSias e85 5 15ae2 obalS 1, Er o @Lf
Asteraceae slo s (Y 5 ¥ s 1K2)
bl xl, 5 (olelw) Lamiaceae (S
\V/YQ) YY (o, YV/A) YA L s 5 « (Fabaceae)

Sl p o,y i lls @Lf 455 V4 5 (aoy
(F JS) s aibte 5 3es S 5 Dags pblS
ol V Jodr mls 5 ol o phite Glanssl ppimen
Cﬁ"f aibete (LS ey @-ﬂf ST '@)\3 ol
2l aam g L0 JK8) cul slesls o b sls 5 Woples
ol1a,5e5 dibie sl o dslae &) 50 L Ealda
a olimal Gl ) 2 Jeessdy saS Wiy s

s\l adka &l

50
45 A
40 -
35 -
30 A 28
25 -
20 -
15
10 -

39

Number of species

YT
e M =udy Ol s/ eolg Ol e \ abal,
e My i)l Y aba,

=2l My sl X gud g U8 s

o HldS slipler wlie s 48 sl plai s

Bags V b 1 clin g oS | ol 6,5 \7F
3oy Jessses Ale 55 5o 8 5 agd 5 1505 8
G ALS o s VY 5 us A 4 458 slaw ol il
S (ao)s £F/4) Glol b wsys o xin )0

43

21

1| v \Y

Attractive class

(Amiri and Arzani, 2012; Ariapour et al., 2015) (13, 555 <ud b sl Wil @1 s S culis WS -y s

Figure 2-The class of attractiveness of Jahannama species rangelands forbeekeeping potential



4,

B,

Ll

)

Lt PY b

fBJ

AR

Producing
pollen
19.4%

dernrenenen
LN

I el

Producing
nectar

pollen
64.9%

I

50
s
RS

O
S

Producing nectar and

MJ:—Y'JQ&

Wl

Jse 0
Figure 3- The percentage of plants producing nectar, pollen or both for beekeeping in Jahannama rangelands

Lol @le o3 olouses @ nlS cgz 532 L s 08

= 0
= 0

= 0

— 0

= 0

= 0

= 0

= 0

— 0

= 0

= 0

= 0

= 0

— 0

= 0

= d

~ O

~ O

O

o

o

™

™

<~ ]

<~

© —]

~ ]

~ ]

S ——

D
D

FRERg oo
$912ads Jo JaquinN

9eadBA[RIN
araoepI||Arewy
aeagRURNIUD
aeage|nJunuUey
9eaJB|OAJOAUOD
9La2BIY2|0D
aeagepliaglag
9eadepasay
aeadeipodouay)
aeadeIgqny
deaoeLiewnS
araoelladAH
9ea2BIILN
aeadeuRLIgRA
aeaoe]AydobAz
aeadejAydoAred

Family

aeaoelgioydng
aeadeUWIRYY
aeaoeulbequnid
aeaoelaneded
aeaoeLie|nydolos
aradeulbeiue|d
aeadeldy
aeadeulbeiog
aeaoeuobAjod
983080y
aeaoel|l]
aeadeaIsselq
aeaoeqe
aeadelwe]
9Ba0RIAISY

9 AJ; 3‘.)&.7)
ly) favored by honeybees

(s

U&b)_g.d

5 a3

‘JGJQJ*‘&

Figure 4- Plants (number of species an

Ligler &

Jahannama rangelands

n

d fam



wolasl = (S50t s b bl

YYs

60 -
52
50 - B
2
ig 40 -
(%]
B 30 -
E 21
E 207 14 16 14
= 9
10 ] H H
2 2 |_| 2 2
0 | | | | | | | |
S @& @ & & & & & & o
RN AP . A
& S ¢ F§ ¥ X
T & o S

Flowering period (month)

Lol @l s b8 a8 o5 Jb -0 IS

Figure 5- The length of flowering p

Sl waladl e b )
solaze) g yy, sloay lawj:.a 9 Jes s u.i\...a
Jos M55 Olas s sl Woler @loe 5) (a0
solassl wjl: dyge yd el s e;)ﬂ Y Jods s
Sokipns oS e s 4t 35 s A5 5 oloae
Sooo ol eslad b gsle eale 2y 5l eas L;)ﬂcu,
S5 Sl @ e solasl e b ol Ll o)l
5 LsJi‘:““Ji S Jels saesls ey SRR APWH E
,:arﬂm)w,\“wwﬂymuwjr.h
Sola,sss &l g 51 eslanal sy, wfv\...a e
2 Sl g 25 Calg sl e Jes W5
Cands ) adl) oul’ SV e sl el S,

eriod of species in Jahannama rangelands

(WS s 9 a)Lq- )'\ \Aw 4\.\.&\:‘3 AL L;:Lej C’Lj

e 45 w3 e L5 (6l35085 53 gl & (o s
’/O )‘ IAS‘\.\JB ).) AA!\LA .))}.a M.khj\ M).) ?‘N )‘
FaS Aol ) Jes s 555 GlagaS iy 5 el Sl kS
e 53 Jawgie sles 5l 5 ST lie 51 kS Y )
sbasS iy v—‘“Jg 095 5 aikaie 53 ol)la, 505 ) s
Sl eS oo game 5o (ole) g g 5 3ls 0 o ol 5) u.m\..f
355 b (Yarietal, 2016) asl g ol S sle 4555 \ -
‘GMJ.? 69 J}L o les ooy u,u\.’ 5 Adbate REEY 63\.\..;
o besls w4 o K5 ‘dj Cg\.;a BIPCIPTW LI e
aibie o) ‘u.b\."j sba S UL E55 5 g < s
el ol55585 sbedW Gl el e bl

\)’.\3: J.LL.Nj )’\ \}.a: Sdy E\Jm B A.o.lz“ Cﬁ\ Q\)\;)},})’
A8 e eolanad Ly 2ol 531 6l

$12,58 5 iz 51 g e w2l oty =Y 02

Table 1-Distribution of rangelands use from the aspect of beekeeping

Average days of pasture use Honey production (kg) Days of pasture use
150 4150 Period more than 74 days
55 1971/88 Period less than 74 days
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