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Figure 1. Range and distribution of climate data recording stations (temperature and precipitation) in Iran to calculate
climatic indices in RclimDex (https://data.irimo.ir)
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Table 1. Definition of temperature and precipitation limit indicators recommended by the expert group CLIVAR/CCI
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Table 2. Summary of statistics and information on the number of beehives and climatic indices, as well as the study of
correlation relationships between them (number of beehives with climatic indices) from 1961-2019
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Figure 2. Diagram of differential diagnosis of beehive population with temperature indices with positive (left) and
negative (right) correlation
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Figure 3. Diagram of differential diagnosis of beehive population with precipitation indices with positive (left) and
negative (right) correlations

6000

Beehives = 1E-36e0.0452Year

al
o
o
o

4000

3000

2000 +

Beehives (unit: 1000UBH)

=

o

o

o
L

1961 1971 1981 1991 2001 2011 2021
Year

——o— Beehives (unit: 1000UBH) @ e» omul = 591.759 e e» o mMu2 = 2714

2 oSbe jaw b)) Sloj gy 50 s dai g (1Sle MBS g w3l bl amd (Bl )3 Juus j9835 (695 Cumer Wig, =¥ IS5

(Ol (2l Jio dbay ol yom 4 a8l 5510 Jae diee Lo o glitl (Sloj 0y (1650ke 308 (2 kb g (Sloj 0oy
Figure 4. Beehive population trends in the last six climatic decades and the difference between the mean and the point
of change in the time series
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(right) and precipitation (left)

VO Jlo 3 o8 (I g el Siagh o b e
Ol b adllae (pizan ol JIS 56 s 5955 My
olyots lojw (i LidlS g YU @ylys anjd (gus slaolis,
0995 IS ol ialS ppe g odes Jolgs I 48T AL o
@ b gunod N9y (o) ol () Ml dilale )3 Juus
bl oledl asuine Jloj oyed 53 paiS 2,Sles b olge
b 4 g slagil g YU ol ax s glaslyg, &
L allas pooman ol odid 3 Slos ialS el (o)l jno
ol s ")UT a8l (Y0) o)) Kes g ()] ,50568 2l
oeals cel s sl jasls el § sis sl jasls
xS (V) awilyd 5 (i )3 Db 00 olyasj 0, 8es
My Wl o Gl & el s> bld a5 S
Ol el g ams JLE 5l cou 1) ojy0liS @Y same
g OY guaso 3 Sloe

o (855 o

i iy L9y g 3 lslgn oo yimgh ol Cun
sladlo > glpl ©ls)e; come g Jueyoi; lagas

IS5 5 Gl Joges g 53] @i (295 @l
2 i gbales Slgen pas by Slyes 5 iy j10
Sl ol Lol (YL (Son I LS ol amd 1
Lulyd 4 dogi W)y (ol bl b )5S 53 Juus 503
JUl g o ol e Capde 1 gy e len 9
Slgie p3Y sbedl g Slislio and 5 ()95 (soges
5L LS s

2 b sanldl (sloails ( Stuar (903l @l 3o
2l L @l ol amih oV Slygen Jue)os; SIS
B &3l cdllas (VA) (28bxs (ol 9 ©28Y9 jg)95
el 3 gine +/+0 o p3 s 955 p (ol ol
(VF) OhlSen 5 ostogi)l (VY) (o) @l b oeieon
29 @ Juue g (S 2l &5 g5k 4 ) Slyen
L) 0392 c_s“"b‘ ‘_}.4‘99 )uli Cod odos

(TNlOp) s Ld Jolge pls oo 5l &S U5 asuie
alasly )3 =+ /AY ply (TX10P) 5500 (sl jg) 5 3 g (slonds
oM it gl b 4 cunl Cgonl (glyld Joams 3 Sloe b
O il ol L oy calles (YY) o) SKen 5 5 0JB
sl gy Cmal (g3 Lo o5 p ISl else


http://dx.doi.org/10.52547/rap.13.37.187
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.37.13.3
https://rap.sanru.ac.ir/article-1-1274-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-10-24 ]

[ DOR: 20.1001.1.22518622.1401.13.37.13.3 ]

[ DOI: 10.52547/rap.13.37.187 ]

Vay

By (ol > g (18 598 LS,

Oiby Gl g polie sla JLSES (gjpsliS S
o (ol iilie Juegs; e gl o als
Lales 5 98" slaglinl 51 (B 53 L3S 505 oy Logas
ol 3 el e85 bawg IS Jeol i o e
pS Gl 3Ll e Saales (uyn b ole
0dg f:H' Sdo )l prom d..u.o.f LgLo.) as @wa ..\.\o).))
I peS aipdin slod o5 gy dop3) 3y sljg) 5 (Can!
((site) Cn oS g Cnyidi iy 4 (Conl 0392 o3 S
oIS 3lass b o lel a5 1 1y (Liko 5 Caste) (Stsed
J.Jl) uu?U QJ] )‘ uJLo 9 LS‘DLQH wLob LJ")JL“ Ll dLils
290 SaS 1059055 43 B 09 (6,105 B0 ying 5 dgud Cay gl
S T ol el oyl 1 o5 o5 Jluwo Sl L

M)?AJ) L;Lau;\.lf dlass ald uLW @Lu Cawl ATAY YT
&l przen ol (Bl s1> clales b oo
S pileS 13U oljee (59, Alise gl )y il Juol>
QUL.@J b as” cowl 0l uqu Jw.c)}u) alos 5l Ql).dio «“9)
SV 9,88 3 b )Lw U‘M b (glod > (S
03,5 Wy g 3lj collad lie 4G jgka 05 Anlgs ol Lyl
uLBl 9 ‘).J)Lo.».) JA‘?ﬁ LY WLMD 9 u,\.u;‘)) 9 &9.0 ‘L;’LMB]
& ).’>u.a ‘-b‘y@ [WERVY )‘).5 » 9 4.».9)5 )l)_’-) ).ul.» Cod Leel
oop & Colie b gl Juue jou) Cumen 53 (63b Ol s
ORlPl L SRl fge else opjere cilie e
5 bl Gl By (Jusyes; gl S Canex i)

Aol pyows 3| Sy dlg)ly 48 Logad Jus 55 pte slosslow:

&

1. Stange, E. and M. Ayres. 2010. Climate Change Impacts: Encyclopedia of Life Sciences. John Wiley

& Sons: New York, NY, USA.

Reddy, P.R., A. Verghese and V.V. Rajan. 2012. Potential impact of climate change on honeybees

(Apis spp.) and their pollination services. Pest Management in Horticultural Ecosystems, 18(2): 121-7.

Price, M.V., D.R. Campbell, N.M. Waser and A.K. 2008. Brody. Bridging the generation gap in plants:

pollination, parental fecundity, and offspring demography. Ecology, 89(6): 1596-604.

Leonhardt, S.D., N. Gallai, L.A. Garibaldi, M. Kuhlmann and A.M. Klein. 2013. Economic gain,

stability of pollination and bee diversity decrease from southern to northern Europe. Basic and Applied

Ecology, 14(6): 461-71.

Neff, J., B. Simpson, J. LaSalle and I. Gauld. 1993. Hymenoptera and biodiversity. LaSalle, J, Gauld,

ID, Eds, 143-67.

6. Larcher, F., C. Baldacchini, C. Ferracini, M. Vercelli, M. Ristorini, L. Battisti. 2021. Calfapietra.
Nature-based solutions as tools for environmental and ecological monitoring in cities. Urban Services
to Ecosystems; Springer Nature: Cham, Switzerland.

7. Mohammadi, P., J. Nazemi Rafie and J. Rostamzadeh. 2018. Evaluation of phylogenetic characteristics
of Iranian honeybee (Apis mellifera meda) populations based on mitochondrial ND2 Gene. Research
On Animal Production (Scientific and Research), 9(21): 93-104 (In Persian).

8. FAOSTAT. 2021. Food and Agriculture Data. Available online:http://wwwfaoorg/faostat (accessed on
4 December 2021).

9. Goulson, D, E. Nicholls, C. Botias and E.L. Rotheray. 2015. Bee declines driven by combined stress
from parasites, pesticides, and lack of flowers. Science, 347(6229).

10. Flores, J.M., S. Gil-Lebrero, V. Gamiz, M.1. Rodriguez, M.A. Ortiz and F.J. Quiles. 2019. Effect of the
climate change on honey bee colonies in a temperate Mediterranean zone assessed through remote hive
weight monitoring system in conjunction with exhaustive colonies assessment. Science of the Total
Environment, 653: 1111-9.

11. Varikou, K., K.M. Kasiotis, E. Bempelou, E. Manea-Karga, C. Anagnostopoulos, A. Charalampous, et
al. 2020. A Pesticide Residues Insight on Honeybees, Bumblebees and Olive Oil after Pesticidal
Applications against the Olive Fruit Fly Bactrocera oleae (Diptera: Tephritidae). Insects, 11(12): 855.

12. Forrest, J.R. and J.D. Thomson. 2011. An examination of synchrony between insect emergence and
flowering in Rocky Mountain meadows. Ecological Monographs, 81(3): 469-91.

13. Rafferty, N.E. and A.R. Ives. 2011. Effects of experimental shifts in flowering phenology on plant—
pollinator interactions. Ecology letters, 14(1): 69-74.

14.Vercelli, M., S. Novelli, P. Ferrazzi, G. Lentini, C.A. Ferracini. 2021. Qualitative analysis of
beekeepers’ perceptions and farm management adaptations to theimpact of climate change on honey
bees. Insects, 12(3): 228.

15.Pyke, G.H., J.D. Thomson, D.W. Inouye, T.J. Miller. 2016. Effects of climate change on phenologies
and distributions of bumble bees and the plants they visit. Ecosphere, 7(3): e01267.

16. Soroye, P., T. Newbold and J. Kerr. 2020. Climate change contributes to widespread declines among
bumble bees across continents. Science, 367(6478): 685-688.

17.Shaemi, A. 2016. Survey of overwintering bioclimatic conditions of honey bee colonies in Isfahan
province. Journal of Climate Research, 1395(25): 83-90.

18. Norooz Valashedi, R. and H. Bahrami Pichaghchi. 2019. Investigation of bioclimatology factors on
prediction of honeybee performance in climate change conditions (Case Study: Shahindej). Research
On Animal Production (Scientific and Research), 10(25): 120-8 (In Persian).

A w DN

o



http://wwwfaoorg/faostat
http://dx.doi.org/10.52547/rap.13.37.187
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.37.13.3
https://rap.sanru.ac.ir/article-1-1274-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-10-24 ]

[ DOR: 20.1001.1.22518622.1401.13.37.13.3 ]

[ DOI: 10.52547/rap.13.37.187 ]

P8l (ol A g 528V o9 L)
\a¥ g3 ooalBl dad 5 50 s jo0 slagaiS sl s lilen sladled S )y

19.Le Conte, Y. and M. Navajas. 2008. Climate change: impact on honey bee populations and diseases.
Revue Scientifique et Technique-Office International des Epizooties, 27(2): 499-510.

20. Willmer, P. 2014. Climate change: bees and orchids lose touch. Current Biology, 24(23): R1133-R5.

21. Golchin, M. and M. Jalali. 2013. Zoning Watershed for Artificial Recharge of Ground Water Using
AHP and GIS Techniques. Geography and Planning, 17(45): 183-202.

22.Cressey, D. 2015. Climate change crushes bee populations. Nature News.

23. Bartomeus, 1., J.S. Ascher, D. Wagner, B.N. Danforth, S. Colla, S. Kornbluth, et al. 2011. Climate-
associated phenological advances in bee pollinators and bee-pollinated plants. Proceedings of the
National Academy of Sciences, 108(51): 20645-9.

24.Rahimi, J., M. Ebrahimpour and A. Khalili. 2013. Spatial changes of extended De Martonne climatic
zones affected by climate change in Iran. Theoretical and applied climatology, 112(3): 409-18.

25. Herrera, C.M. 2020. Gradual replacement of wild bees by honeybees in flowers of the Mediterranean
Basin over the last 50 years. Proceedings of the Royal Society B, 287(1921): 20192657.

26. Moritz, R.F. and S. 2016. Erler. Lost colonies found in a data mine: global honey trade but not pests or
pesticides as a major cause of regional honeybee colony declines. Agriculture, Ecosystems &
Environment, 216: 44-50.

27.Aizen, M.A. and L.D. Harder. 2009. Geographic variation in the growth of domesticated honey-bee
stocks: Disease or economics? Communicative & integrative biology, 2(6): 464-6.

28. Aizen, M.A. and L.D. Harder. 2009. The global stock of domesticated honey bees is growing slower
than agricultural demand for pollination. Current biology, 19(11): 915-8.

29. Alexander, L.V., X. Zhang, T.C. Peterson, J. Caesar, B. Gleason, A. Klein Tank and et al. 2006. Global
observed changes in daily climate extremes of temperature and precipitation. Journal of Geophysical
Research: Atmospheres, 111(D5).

30. Ansari Ghojghar, M., S. Araghinejad, J. Bazrafshan and A. Hoorfar. 2020. Trend analysis of dusty days
frequency and its correlation with climatic variables (Case Study: Lorestan Province). Iranian Journal
of Soil and Water Research, 50(9): 2289-301 (In Persian).

31. Zare Chahouki, M. 2010. Data analysis in natural resources research using SPSS software. Academic,
Tehran (In Persian).

32. Norouzi, A., M. Pajouhesh, K. Abdollahi and A. 2020. Esmali Ouri. Estimating thesuspended sediment
load and evaluating the homogeneity and heterogeneity of water and sediment (Case Study: Kasilian
watershed, Mazandaran). Iranian journal of Ecohydrology, 7(4): 1099-112 (In Persian).

33. Fallah Ghalhari, G., H. Ahmadi and M. Fakheri. 2016. Evaluate the climate calendar of beekeepers in
West Azerbaijan province based on thermal conditions. Geographical Researches Quarterly Journal,
31(1): 13-30.

34.Powell, J. and S. 2016. Reinhard. Measuring the effects of extreme weather events on yields. Weather
and Climate extremes, 12: 69-79.

35. kouzegaran, S. 2018. Modeling of the Saffron yield based on meteorological extreme events (Case
study: Birjand). Journal of Saffron Research, 5(2): 217-29.

36. Van der Velde, M., F.N.Tubiello, A. Vrieling and F. Bouraoui. 2012. Impacts of extreme weather on
wheat and maize in France: evaluating regional crop simulations against observed data. Climatic
change, 113(3): 751-65.


http://dx.doi.org/10.52547/rap.13.37.187
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.37.13.3
https://rap.sanru.ac.ir/article-1-1274-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-10-24 ]

[ DOR: 20.1001.1.22518622.1401.13.37.13.3 ]

[ DOI: 10.52547/rap.13.37.187 ]

Research on Animal Production, Vol. 13, N0. 37, Autumn 2022 .......c.iiuitiniitit ettt e eeieeie e e e e ea et e e e e e et aae e e e e 195

Investigating the Effect of Climate Indices on the Number of Beehives in the Last
Six Climatic Decades

Reza Norooz Valashedi' and Hadigheh Bahrami Pichaghchi?

1-Assistant Professor, Department of Water Engineering, Sari University of Agricultural Sciences and Natural
Resources, Sari, Iran, (Corresponding author: r.norooz@sanru.ac.ir)
2- PhD students, Department of Water Engineering, Sari University of Agricultural Sciences and Natural Resources
Received: 4 Februrary, 2022 Accepted: 20 August, 2022

Extended Abstract

Introduction and Obijective: Meteorological indexes are among the factors affecting the yield
of various agricultural and livestock products. Given the leading climate change, examining the
impact of meteorological limit indices on livestock production can now be an important challenge
for producers. Therefore, the purpose of this meteorological analysis is on the trend of Iran's
beekeeping industry in the years 1960 to 2018.

Material and Methods: Spearman correlation coefficient was used to study the time series
statistics of beehives in Iran and meteorological indices of temperature and precipitation. Standard
meteorological indexes are obtained on the basis of daily information and statistics recorded at
meteorological stations. R software and related packages were used to estimate the indexes. After
quantitative and qualitative study of meteorological statistics, related time series were prepared.
Finally, heat and humidity indices were compared with the population of bee colonies by standard
methods.

Results: The results showed that the number of bee colonies was affected by meteorological
indexes so that the highest correlation coefficient between the number of bee colonies with warm
nights (TNgop) was 0.84, (TN1ep) cold nights and cold days (TX1op) was 81, respectively. 0-, hot
days (TXq0p) equal to 0.79, heat duration (WSDI) equal to 0.75, number of days with very heavy
rain (R20mm) equal to 0.66, annual amount of rain on wet days (PRCPTOT) equal to 0.61 is
significant at the level of 0.05. The results of Petite homogeneity test showed a jump point or
sudden change in 1990 for the beehive population at a significance level of 0.05. This jump point
occurred upwards. Also, the population trend of the incremental bee hive has a coefficient of
determination (R?) of 0.98. An average of nearly 2 million hives increased statistically in the
second half. The highest agreement (0.84) was with the increase in the number of hot nights
during these 60 years. The meteorological index of hot nights (TN90p) has increased from 10 to
20 days and is equivalent to 100%.

Conclusion: Overall, the results showed that the number of bee colonies is affected by
meteorological limit indices. Also, the results of various studies on the effect of Global Warming
on insects, including bees, have shown that with small fluctuations in ambient temperature, there
will be many changes in their behavior and life. In such a way that the rate of reproductive activity,
pollination, diversity and distribution and susceptibility to pathogens and their pests are affected
and in the long run, can lead to many changes in the bee population. Therefore, in order to
strengthen, institutionalize, and support this sector, while recognizing the environmental tensions
that are growing in the future, help beekeepers by raising their awareness.

Keywords: Bee, Beekeeping, Climate, Colony, Honey, Iran, Trend
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