[ Downloaded from rap.sanru.ac.ir on 2025-11-07 ]

VAY YV 50l YV ojlads /oad s Jlo (o Slides sloing

R uriagis dT
251 o8Bl and (Wl 4> Jams jou SNS dlani 9 B Llgd sdaslod 51 owy
"l ol e A 5 iV 59,99 LS,

(r.NOro0Z@SANTU.AC.IT @ Jggume 03imns ) <3l yl (65l e s )los (ommbs wolio g (55y9liS pole olKuisly «l wdinee 095 «(55yglisS” (oulislon Lokl =
Gl b lio 5 (£5,9lS pole o8l o tins 09,5 ((55)3liS lidln 58> (somiils -
AEAV/A LA SR TR PRVARYAY ST NI
VA B VAV raio

b gane 008>
lon 5 Ol Ol ) dogi b i old g (659l Cilisre Y guaen 3 Slas 35,50 foloe alasjl islislen (cas dhqbfd.\h § dodlo
gl onl Sam cplpls AL GBS Gl wre Gl S Wlgoe pole Sl 3 (s Sl (BLles o> sladiles 13T )0 gyt

el WAV BAYYR glaJlo )3 ol Jus y955 sla S sl 159, (S Wblgn Lo

b 03kl (yoyunl (Sisad oyl Gk g bod (BLblgn sbaaled 5 olnl 5> Jus 5955 (Sloj sy bl Sl oy sl TR, 9 dlge
5 R 158 py 5l badslas 3)sl p Can D 0 J‘fb owlidlon (ool ;5 &lj, odd ol g leMbl glus p L;olwl,n 3 kel glaasles
5 duglie 3)lsbisl (gbybg) & Jus j555 sla S Cumar

M (e ol Ay (Sisod G pud (s &5 (6 ysb 4y Canl (B Ldlen is glaasles )fl“_,od s ygu5 gl IS dlas oy i ol ’Lﬁ&‘.ﬁ‘.ﬁ
VA 5 (TXO0) 1.5 (sl /A 2 (TXL0D) 3500 sloisy 5 35 (sloices (TNLOP) co/AY 1y, (TNOOP) o5 (sl b 555 S
G ne pdaw ) Juusjauj (5908 Caumax (gl WEA Jlo 0 1) SLSU s b (e dbi wuty (JSen 50l 2ol Cunl I bze +/+0 paw 5>
Ay (R o5 cupd s (il Juue yo05 (5988 Cumer L) dlasly Cpuicran ﬁmu:)l o3ldl 5l&) (gdgmo Cygody Lina o opl ol &)l <40
Job 53 p)5 slacdd dlass (il b (+/AF) Slgsted oy yid Cunl il yiul38] (g )lo] pgd dass 13 guiS (yoabeo ¥ &y o y8 Lawgio jobo &y .cuwl +/3A
] &BD o8l Ao yd Voo Joleo g gy Vo 4y Ve 5HTNOOP) p)5 (slacas b lidlen (gis dled Cusl 039y Juo &0 oyl

dh”g;"))-.’ 5l uL‘ol> C_uL.: Cped S uoLwlyh s3> sbals )...:L Cod J.w_c”.u) dl.m@.lf slass aly uL..u @L.; &9«.9;:.0 3 ‘5).54:;....:
ks, ).\‘,_53[_1)‘ )L.w L_,I,M_u Lo slod > S Cllwg b a8 cawl 0aly ()l s you; dlas 1 lpis (g9, Sl Gile)S 18U (l5me 9 calisee
I8 580 cos bl Gl g 1gjlon Jolse 4 cuwlus 5 JiiSTy g goi5 ¢ Slidl 03)5 g 5 05 Culled yl500 &S g ebody a5 Saled dbul il (S5 4
e b pige ol 5 Jle g o3l coles g Cogli Car culply 29d Jue g5 Camer )3 (95 i 4 i il e )3 )3 5 485

[ DOR: 20.1001.1.22518622.1401.13.37.13.3 ]

[ DOI: 10.52547/rap.13.37.187 ]

D9 SaS T 4 e ydy955 (BT 3 VL b s ) Jb )3 oan] 3 a5 JLuSis ofg 4 oo (sla i calus

& s (OF) WS oo Wyl (BLS () o Lad>
3 Jeols oolatdl 5] b5 Speo sladygly b
e plp e Glals (SLadl 03,5 55 Jus jos5 <l
s loygi55 el 2 09Me (V) 2l o (] aiians Sl
(109555 ke (£9y8 Juus y955 Y gazs Mg sl
5 9o pye o «Jboy J5 o5 03,5 cJus) I3l sV
(Ao codd g0y iy (5159555 ¢5313)953) 09,5 p1> g (08
5 985 orke AV/Y legoe pils b 40 08 0 ddye |,
VA 3535 e 30 e 0)g5 5 Canl 0ad il o puslyun
i by Sy lsr g o Sl (A) cusl o5 gl
2o g ey JB sk 4 g sl Jue laygs sl
s S daslon sl Ly IS Lol
AU S el edlatl g bagegng daadsnshl
&iF 9 Sidnid ld) p lies Pluo ol 2)5 o
Bl (P9 (opd ) peltme e bty g Juus sla)o;
igej ol 3 )5 o p3U (S dnwgs 9 s (gl p3Y i
Sl codlo bais (lp ()l3)985 Copte Slrogd
e sl Syg00% 9 (SIS liwe) Cudgn s 9]
g ol sl 4 boee sl 9 LS (ANY) ol
gk 3 (WAT) amd e lis Solite (aSTy (olga
5 obyess Sl (&S Jds (V) ohlen 5 (s
2 lon g Ol Gluss 136 L ac)ie copte slag,S5le
loe cpaiz Ghlyes; S yp 1y Jue slojess

SIS s «6)135955 1955 g el enlll 105 W03 1g

CVRU

29 & 45 sl g Az 9 Sla oy S ol S
9 sl ) (dlodyinS b Sl 5 mig » i
4 )5 o U alidl 05,5 ¢ lalS dles I Cldgnge
Sl 325k 5l lositans Canl (S0 a5 (slaled o8 5 obo
Coner 2l 9« SHSn 9 (gl (SN B2 & p
Olpis g lgn g ol Hox (V) )0 18U wlds glbdiss
JB gals b sl Sladl 03,5 L) g culld )lidl 03,5
pl g ogde )5 o0 b g9 g W) sy
ot Cunl S 35 o ylidl 03,5 5 lalS blite | jon
pie Casl (Sae 2 53 93,5 )18 Sl iule)S U
& bgladless 5 lals Jlite (gt jon oo Sloj illas
.(Y‘Yl) D
ObLS 9 iy gbS aS aep Al e
doyes; biee lyis Jlidled )3 4 a4 sadcuis
PCOURP. S R PSS 51 O K VO3] C P VGOV )
2 Jbe 50 g9 )bl YO+ 3l i 1) oluis Slisles )3
Jf)] J.«o).)q dgd> bﬁgfoé\s..).}‘b)j JA?UULP )M)‘),w
ol sl B a6l (5559liS” &Y guamee (0lasdl 55 )|
2 adgl slayLidl 03 )5 b yguis o ylidl 03,5 leo )5 (VoY)
Apis mellifera ) Jue sl s 5 . diws iS55
Sl 035 Slosd B aias &)l olaiea |y oalds” a5 (L


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

[ Downloaded from rap.sanru.ac.ir on 2025-11-07 ]

[ DOR: 20.1001.1.22518622.1401.13.37.13.3 ]

[ DOI: 10.52547/rap.13.37.187 ]

By (ol > g 15V Ge)95 LS,

\AA g a8l dnd il > Juus jo05 (slagdiS dlawi B liler cladles I o)y

plml Lidlod)S (slaygss g Jueyod; Siolgd Sl
lomg] lyuss 5l Judowads jo5 S Baios ol 50 iloal
QLdlod)S Clyin g oding Jueyg) SGglgd b LS|
Sladllas & do i b ol 48,5 Cyao y9d (oodisSS | wyo
s iy Gl 45,5 15 s 3590 5 ) 3 S
Sla IS 3l s 89y 2 (oel8l (oS )l ingy

sl WAY BTV (gl Jlo 5 el s 9555

(g 9 319

JS8) cwsl il g IS (tmgi ol (Sllllas 039000
5 Gl jio oo YOF 2905 50l ()l chitolyd lawgio ()
98 JS olus 48l b 5 lagd it ol
Sid duoyd YA (Sid b sl clyls o 5 ao 3 Y5 sgus
9 slalinde mall Mo pd VO g Siiddoas duopd Vo Sblo
S 5l aoyn 50 dgas ol Cped sl gl yo o
(VF) 0l )8 s o8l gy Cod youiS Cnls

s> sbales @y cuwle 258 gl slaies,
Ol el > Jue g5 (SIS 2l ) IS AL sl
Il bl e celil (slajlas e Al e
o Sejlyd el a5 cpde Bl lpl 3 Jus 98
> sbals  (https://data.irimo.ir) .8l an>
Glod Coleg j0 b 4y WWYAIVAY o)90 jo S ldlen
Wby o S S5 Billae aigg )3 glal Bpre (ol sl
Sas SleMbl g ol pien b 39l g duwlxe s R
P lojlo 5l Sloj 095 cnl sl Glnl 53 Jusygj SIS
o Sl ol Slalllas 15 001> muio opl (A) A 8l y
Cge ol adllas 13 (YONA) Conl oais odlatol fus s
oy Loy Ken ygeil 5l aodly gy (Fed Laukis
b 25 (gl ol =B S alsS 19031 5 sl 00 a3 5
aS Lo g il sl s ls ab plool bodls g Jloy o,
JCOMM / CLIVAR / CCl  _wlis)l5 05,5 lawg
g‘j Ol sl 23l g i s 23l lacay WMO
2) i sl yadls ol b edlaiw] odd cayyai olsn g
(llae 590 lidlgn olStanl 51 5 Lod wlig, Ll (lise
ey Deb e dy9lp RelimDex éley lse
owlislen oddl wlidss (isy lwg RclimDex
5 cud & b @S oud 4y R1.84 L jo LUK
4 SleMbl 3gy4 5 Hiw ] R cwmwgidali )b (g5l
J3ole s bawgs osls da yadls dusbre 51 LS l58le 5 ol
stie sl S,L dile o b SleMbl g o a8 J S
Opoxen 9 Wljg) el )3 0ud L5 3935 1 S S5 Ly
oo ©p losls g S sl ainde g 4 laled
9 (ol piie P Sodj hal p3 cunl S5 oY S
3 debygs G5 5 ok e bl do> s pulidly
i sbals g Slale 5 &ljy, wlie p» Skdl Clelw
25 edS B il 3,50 RelimDex jlisley 295
o5 b ) 5 il \ s e ige Jole ol
Lod &iljg;y slaodls | auldl gla yasli 5yg0 p> Cuwl S5 &y

0y o 3 b i) 0 e g Ol ol 4 by
9 Jue 2905 b Bl Juus g 03)F cdgdh 39008 i SIS
ol dyly 4yl (Sl (Jus e85 OV gae plo
WL0,S° o )l58 1y (sl 03,8

SiP98 9y ¢ welll s SIS (V0) llSen 5 SOL
kil jl a8 SalS o (oumble bees) Juob (sboyss; 22555 9
Jo x5Sl K0Sy |y WS e SLESl 008
o8 crole (25 5 Lol glysj o Slojen ialS
ORRNAVY Jlo b awglie 2 VooV Jlo p> hial (sl
adllas 390 ddlaie 3 lon g Ol pos coy opl 5 comlasdly
sl @ig 2P Vb 4 gy s g Gl Jall 4 e
BN sy 395 had G i g ol sl
sl 0045 ols

Ol 4 lon g Ol Sliss (1) ohlSen 5 a9y
S (go S8 o)l pulyw )3 ol (slayess 03y
015 oanlie slbLess | Lim & plod wogls il
s 5985 ST 03,08 (Bl mesgs & sl (Sl
Fa 5 b & cul (oo musilSle (nl A8 (0 S5
LS S8 taw; £55 0l Cuwd

Sl G0t (olodSsn Laulyd (VW) (ond
S Cpplte W38 gwyp |y ledel bl 3 s e
Ol 53 Jus 5955 a2l (SLiSSle; sl (o5
e 5 285 joy cal lalasS sl > pladol
38es Gngtn » HdsledSan Jelss (V) (oBln
oS 00 U 83,87 (o p oel8l i Ll > e 955
(ol Jolge 536 ot odes sl &) e 95 5 Slos s
Gl 0358

Cano 2 6 g 5 Ol Cls (V1) Lelsh g g o
6 e Sl am3 0 Ol aslon 5 Jue 5955
Slyige )l slod GhalBl 20> Juus )95 45) 2 (onibians
Solite y36 Lidl 035 floy slaoysd 5 (25 Gloj
(V) 20 SLidl 03,5 jials g Jlojenl 4 oo 3,115
2955 SolS p @aldl e b (V) GlSen 5wyl
L0l 8 adllas 3yg0 |y wilpnde Juize dibaie ) Juue
03)5 g Jus 83 9 Baygs5 Cunmer JolSS p ogllaols Lol
slp ) @Re oyl 5 calls 36 glbgae S5 4
S Shy 9035 b g (pizmen amd o0 (ljEl )i
(i )3 (V) (o 5 28 sl 1S 186 Jue ()
o9 oS Jus M5 g alsp 9 O polie (o bls)l
S g (Niawon sl by 5 ooliul byl (b joed 5
SlglS & D asede A SIS cw)p 3)58 (g8 )S)
polie 5l gyt Sl b ()30 (lagiS b awolio )5 (oop:
o g ol luls b cod MolS 5 039y bls)l 3 souls]

Jele |y algn 5 o s 05 gy )3 (YY) (S
P Al glo 4 (69 S (o Gl Jus 98] Came (62021
ey ieb g Juuey955 0 ol (st Sl g (ej o) (8
055097l ol 30D 5w jloms lidled )5 il ds oyl 5]
G b ouldl bl b alay ) Lidow (YY) olSen 5


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

[ Downloaded from rap.sanru.ac.ir on 2025-11-07 ]

[ DOR: 20.1001.1.22518622.1401.13.37.13.3 ]

[ DOI: 10.52547/rap.13.37.187 ]

YA

oy (olyte Ab> g gV jg)98 Lo

b jasls plo g sloysd i o a3l gdlc\.}k.wT KU
o s s dax5 4 dogi b (YA) sl o ol yuss diely wiilo

S 4y 039 5905 3ySdos 50 &S lbpiie ) Jouo
Lol 04 03)9‘ )L.a.’i$|

Olee 3l &S .05 duslxe RelimDex I3l 5 lawgs 55l 4
@ boye (asls YW g Sl asls VA b asls o)
AVl (sl olio y3 addllas 390 dilaie gly 45 Cuwlod
basls Jols adledjge (sis (sla s ls i duwloce
sl slhe 3> o yadll S e g

~
. ;;»&gzz.{ﬁlff., -
1074p

N
40%72 36767

Y aores TR 40806

7 10778
e SR " 072 °
40785 2 a4
34 J 4078 | 10791 34
soapre 40799 ° . _
40801 _,_r’m?a\. R
: 07539800~ ~a0802 " AN
40812 \ 0 \ .
az S ‘ o ,\"‘\ a2s
10811 20813 2 | /N i
J 2 ) i
4-:@3{.\A . 40830
40833820 0834

26° }
0
P S L

RelimDex > o8l sladsles amlre cax oyl 53 ()b 4 Ld)

58 60 62

ol glodly cud oS! yiiSTy g 6dga0me =Y S

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
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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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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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