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No Location  Above sea level (m) Latitude Longitude

1= Y gyl 1761 36°34'35.18"  54°54'59.148 "
2 Y oyl 1729 36°34'44.23 " 540551252 "
3 gl 2076 36°34'08.98" 54°52'06.58"
4 sels 1413 36°24'41.06" 54°55'52.82"
5 (& kb 1792 36°4'43990" 55°08'41.58"
6 e 1047 36°25'33.49" 55°43'08.45"
7 b 2328 36°34'08.33" 54°41'04.81"
8 o9Saluw 1760 36°34'4540" 55°11'1190"
9 xl 1812 36°42'5401" 55°03'43.30"
10 i 1845 36°38'05.26" 54°57'59.16 "
11 5, 5L ke 1431 36°36'09.05" 55°06'13.27"
12 ol osSals 2525 36°33'39.77" 54°26'11.506 "
13 YU ogSals 2376 36°35'00.54" 54°39'21.60"
14 e sl 2358 36°028'25.47" 54°33'3152"
15 5450l (oo 5L ———— -
16 ) 4gulape 2247 36°25'16.37" 54°34'03.27"
17 ¥ goslegs 2004 36°24'03.23"  54°3259.46"
18 zbs 1855 36°2551.39 " 54°14'260"
19 Olials 1122 36°09'33.62" 54°23'08.19"
20 e 1601 36°034'5955" 54°12'1751"
21 Sljpeps 2149 35°046'47.34" 53°18'4525"
22 a=e 3¥g 1860 36°03'17.26" 53°42'52.95"
23 S al, 2081 35028'36.44"  52°43'30.02"
24 oy 880 35°14'03.03" 52°21'30.15"
25 glboages o-——— —

*-1, Abrsajl; 2, Abrsaj2; 3, Abosta; 4, Tepal Shahrood; 5, Qatari; 6, Miamay; 7, Tash; 8, Siah kooh; 9, Abr; 10, Mighan; 11,
Chartagh pro; 12, Shahkooh paeen; 13, Shahkooh bala; 14, Mojen; 15,Shahrood local bazar; 16, Mehmandoyeh1; 17,
Mehmandoyeh?2; 18, Dibaj; 19, Damaghan; 20, Chamansaw; 21, Shahmirzad; 22, Folad mahalle; 23,Rameh Garmsar; 24, Garmsar;
25, commercial sample.
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Figur 1- Counting pollen by Louis-Charles Malassez method

8 duwlre 05 J9o)8 Ay & diged 53 03,5 dlass
Total cells/ml = total cells counted x (dilution factor / # of square) x 10000 cells/ ml

b gy 3las = # Of squares

5 03,5 slaaly plulis §1 Lol gubs 8,5 )5 Y oM )

L5 ltaws ol o gblio e (sladigas ;o o] gl
Pl Jus @laygsj odlatnl 3590 (LS SeisS (3 et 45 31>
ly olelins Voh (S (aLS oy 4 bgye iy 4
i gt 5LalS Al o VT 5y Lokl by
A AY) 0a s plogl 3dsd pais ol 5 03 Jus jo0; a8Me
Vo]l 3 b s uw Cilieo djou » u.mLS £s5

S5 &, o)lye =Dilution factor

5 sk Bblio 5 45 (a8 by, 58 5 a5 & 25

Gl diagd B 03,8 &l e (pl 2559 )l D99 Al DY g8
Jsir nomen 9 Lo pSile alie I Jool gl (ypiomen
Gblis 5l asys VY oS ol L (Y Jodn) 005 slaaily ganadl
2 Jwe £y 5 03 50 00,5 by dlawy s 1 (ddlate YA) adlllas 3550
¥) doyd V& (3 kel diges ;o aily eevve G yevees ALY
V) aopm Aoa, S ails Yeveer e GAsvee ) ¥ LS ) (dilato
P (el V) oo F g (Yerreer 5l 5YL) O oM ) (didlato
(g g allon () 3 B S J5 (Yoo a8 | o3



oo lg o) oyleds PO Al (5359LiS goloo g pole) LS cbilis 4y pis  FY

95 g e 48 il (oo dibate Jus glayoss sl 035 4
SR pdy S sk 4 a8 ol s Sluogas (dly (0L
2 (V) 390 A S5 S5 w3 ) e Jus y985 sl S5 v
2929yl )3 5 sl 58 (6958 Alsel (slodsl 29505 s sl
(A) 298 e Jlaite dinte 23 b oo 03,5 Sl ceslio glaod,S
S ) (U5 5 it 5586 byl 03,5 I3 ) ciren

(V) o)

& 5 4o

gl ] 58 i Jue (slo 5905 03,8 Ll 5 4055
Sodlgls lals 63)5 gloil a8 sy L ols o L 1y Lals
IV 5 g bl (ol ol lielias (Y5 ¢ lS
Oladlas sl 3800 a0y Ladiged o j0 |y (Slgld o i
595 o JaaS5 |y ol sl il 31 U3 (555l o
03,5 3l sladlis alS mlis 5y50 > (shi> 5 Slsl CleMb
29 4 Jue ladiges plos dallas cpl 3 dmd g0 Jus )3 39290
Jelos g o8 g el s ey (ome 19455 5] s
SLos8) Gy L) puiwe Clialie b ($iglgullgiusle
ol U e 53 39390 03,5 Lo 1 103 JuoS5 5,8 Juus
iy Ml &2 5105 s S350 JS o 5 b 98 Jovo
03,5 g STy e sloygsj (i )8, 5l Sl 20T (ol
ol 15 3390 kaio 53)55 Jue 5

g jras oS Cunl dilate (ALS Gidg (Vb £95 (en Jd> 4
03,5 sbaashs jl (o5 (s Gl g slaus 35T 015
ol o3 B 5 s o s b JS <S5 s 13 5 0392
Sasl sl S5 g o laito 5 kil diges S5y o 03,5
P IS s 2959 ol bl 5 Jloj slaojl jo a4l .l
Cewd ST gl30 390 50 &S s s Hlaml I e dilaie byl
59000 (slmolo 53 2 (3, Sl g)l30 b olio > )3 gy
S 3 30350 g 55 Slvole y3 )b g (29 adlaie )5 )5 o
51555 5 sole cad 33 g Cuigd)l laole )3 1315 5 Mo o>
Geids cpl il dols bt )b deg laslyd s pllaws cuby )
r Jus il S5 0 LS Egt g (53508 45 am o0 L
Ol 13y a8 gyshar sl Jl3)08 (ol Cuonl ) adlate
Pk 4y asly 58 ol sl o 5 LS 655 S, oS5
@l ool ool 355 (0 518 s 9555 oLkl 3)90 (65 pKedix
9 e Cj slaobony (g (ped et g (Shomn Ol 4
ol 5 35 o a8 a5 551y 5 4385 22130 (Ko
a2 b llS (9 e (3))) 45 a3 0 (L5 ol ol o
i 4 ailaio Sy 1 o515 5 (52,58 o S by a5 4
s e S oS ol s ) Jsis b ol Sglia 50
e 5 M G 9 alem gl bulpd s syl )18 s
D9es W 3blie (pl (AL (hdgy b )3 1l g s S0
prae dsllao A)HJ—“‘“ ASAAALSA uL*" adllas ‘_};.I @Lu

3929 pie Cawl 3 JS ol 465 iz 03)5 (55l g Cunl bgle
e glie g5 )l (ols 03,5 (Al (g0 B+ 5l i cule

Ao DY b ddlaie Jume )d 03,5 dild gdiges —Y UK
Figure 2- Samples of pollen from honey of Folad Mahalle
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Table 2- Average number of pollen grains in honey sample from different regions of Semnan province

e ]
M Nlbe
Replication 1 2 3 4 5 6 7 8 9 10 Mean**
)l‘:" (x 104)
Treatment*
1 26 30 20 2 48 46 3% 28 32 38 326
2 18 10 16 18 10 14 12 15 16 11 14
3 32 26 37 31 42 20 38 54 26 32 338
4 22 20 22 24 32 12 24 28 20 14 218
5 134 98 110 144 96 124 80 132 106 148  117.4)
6 24 34 42 46 38 28 32 28 44 23 33.9
7 28 22 26 2 2 25 32 24 28 20 25.3
8 32 32 38 28 37 26 34 20 36 28 311
9 60 51 61 57 43 53 54 104 116 96 69.5
10 22 40 44 24 16 50 64 52 70 54 436
11 25 48 46 42 30 24 26 32 32 24 32.9
12 32 38 26 40 26 22 18 24 26 28 28
13 84 44 102 54 60 83 120 73 48 104 772
14 18 24 19 18 28 26 30 21 23 17 22.4
15 22 6 10 7 19 24 12 16 16 13 145
16 32 28 24 24 14 20 40 32 42 33 28.9
17 30 12 20 21 12 26 2 24 23 18 20.8
18 42 44 32 24 33 32 26 34 38 41 34.6
19 23 26 16 24 23 18 16 12 13 28 19.9
20 20 34 16 2 18 17 40 37 23 33 27
21 26 38 58 24 30 22 26 41 25 44 33.4
22 120 84 90 112 116 8 140 97 110 114 106.9
23 62 40 76 9 N 88 64 74 62 9 68.2
24 36 16 34 3% 37 76 50 98 78 48 50.8
25 0 2 2 2 2 1 0 1 3 4 1.7

*- 1, Abrsajl; 2, Abrsaj2; 3, Abosta; 4, Tepal Shahrood; 5, Qatari; 6, Miamay; 7, Tash; 8, Siah kooh; 9, Abr; 10, Mighan; 11,
Chartagh pro; 12, Shahkooh paeen; 13, Shahkooh bala; 14, Mojen; 15, local bazar; 16, Mehmandoyeh1; 17, Mehmandoyeh?2; 18,
Dibaj; 19, Damaghan; 20, Chamansaw; 21, Shahmirzad; 22, Folad mahalle; 23,Rameh Garmsar; 24, Garmsar; 25, commercial
sample.

**. Mean= 399000, STDEV= 279748, C.V=10.70
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Figure 3- Abundance of the average number of pollens in different standard samples from different parts of study area in
Semnan province of Iran in 2017
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Table 3- Classification of honey samples (following Louveaux et al. 1978)

Jums 0,5V ¢ 10 03,5 Aild dlaxy Wadigos aib b 3 Juus
Class of honey samples samples Percentage

(No. of pollen in 10 g. of honey) samples in each
class
classl: <20000 25 4%
class2: 20000 — 100000 0 0%
class 3: 100000- 500000 ¢19¢18 ¢17 <16 <15 <14 5112;% <108 <7 6 ¢4 321 72%
class4: 500000-1000000 24 <23 <139 16%
class5: > 1000000 22&5 8%
Total 25 100
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Introduction: Increasing beekeeping activities, it is important to identify the main sources of pollen in a
region and their value for bee colonies and pollen production. The latter may have a significant impact on the
morphology, behavior, and physiology of all individuals and on the quality of pollination services as well.
Therefore, pollen has a great impact on colony health. Several researches have shown that pollen quality varies
in terms of the type and quality of amino acids and the amount of total protein, depending on the origin of the
flower. For this reason, the palynological diversity of pollen is a good measure of the quality of bees' lives.
Pollen and nectar of plants used by bees in some regions of Iran have been investigated in the literature
However, there are no data about the status of bee pollen sources in Semnan province. The present work aims to
consider changes in the plant composition and pollen concentrations of honey samples during the investigation
period. Especially, to determine honey bee forager’s pollen preferences in the study area, and to prepare a guide
of a year round floral calendar for beekeepers and farmers for better understanding the blooming periods of bee
pollinated plants.

Material and Methods: This research was conducted in 2017 in different regions of Semnan province.
Semnan province with an area of 97491 square kilometers occupies 5.8 percent of the country's area. This
province located between 34°, 13" to 37 °, 20" N latitude and from 51 °, 51"to 57 °, 3" E longitude. In this study,
for quantitative analysis of pollen grains, the amount of one kilogram of honey was prepared from 25 beekeepers
in Semnan province at the end of summer and the geographical coordinates of the hive locations were recorded
using a GPS device. All samples were analysed using the standard pollen analysis a hemocytometer was used to

count the number of pollens in a certain volume of solution. Pollen grains were counted using a light microscope
with a magnification of 100. These steps were repeated ten times for each sample of honey. To identify pollen
grains, one drop of the well-homogenised pollen grain suspension was applied to a microscope slide, covered
with a 22 mm x 22 mm cover glass and sealed with nail varnish. For each sample, several microscopic slides
were prepared and were observed using light and polarised light microscopy. Pollen grains were identified to
species level where possible by comparison to the reference pollen collection prepared from hand-collected
pollens from known flowering plants in the study area. The frequency of occurrence was calculated as the
percentage of samples, in which one pollen type was observed. Honey samples were classified using the method
of Liux et al. (16).

Results and Discussion: In this research, 505 types of pollen grains were identified in honey samples
collected from the study areas, which belonged to 83 plant families. Among these grains, pollen grains of 474
plant species were identified in honey of Abrsaj, Abar, Shahkooh paeen, Bastam, Dibaj Damghan and Rameh
Garmsar regions and 31 species of honey from other regions of the province and from the honey supplied by
beekeepers migrated to Semnan province. Based on the comparison of the means between the number of pollen
grains in standard samples, the highest number of pollen grains was recorded in Qatari and Folad mahalle
regions (respectively with an average of 1174 000 and 169000).The lowest number of pollen grains was
observed in Comercial sample and Abrsaj2 (with the mean of 17000 and 140000, respectively) (Figure 3). The
results of comparing the means as well as the classification table of pollen grains showed that 72% of the studied
areas (18 areas) placed in class 3 (100000 to 500000 grains in the standard sample), 16% (4 regions) in class 4
(500000 to 1000000 pollen grains), 8% (2 regions) in class 5 (above 1000000) and 4% (1 region) in class 1 (less
than 20000), in terms of the number of pollen grains per 10 grams of honey. In this study, no sample was
included in class 2. The results of identifying pollen grains and their abundance in honey samples showed that
the most important plant species used by foraging bees were related to Asteraceae, Leguminosae, Lamiaceae,
rosaceae, Apiaceae, and Brassicaceae, Liliaceae and Ranunculaceae families, respectively. The results also
showed that the range and diversity of plants in the composition of the honey spectrum of each region are of
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particular importance. The higher density of a plant species and the wider level of its distribution, the more
dramatic use of bees. These results help to prove the complexity and heterogeneity of environmental and
ecological phenomena in feeding and grazing bees’ process.

Conclusion: The present study complements previous melissopalynological studies from other provinces of
Iran and provides additional and new information on regional plant resources for pollen in honey. In this study
all honey samples were obtained directly from local beekeepers and the melissopalynological analysis was
completed with direct observations of the search behavior of worker bees. Therefore, we were able to determine
the origin of the pollen in the honey using the location of the hive, the season and the available flower source.
However, more studies are needed to fully understand the preferential behavior of grazing bees and the pollen of
honey produced in the area.
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