Iranian Journal of Animal Science Research
Homepage: http://ijasr.um.ac.ir R

Research Article
Vol. 18, No.1, 2026, p. 151-168

Comparison of Colonies Performance of Honey Bee (Apis mellifera L.) Housed
in Open-Bottom and Closed-Bottom Langstroth Wooden Hives

Babak Rokhzad!, Ataollah Rahimi®'*, Hamidreza Bahmani‘®?, Saleh Salehi®?, Baharak Mohammadian(*
1- Animal Science Research Department, Kurdistan Agricultural and Natural Resources Research and Education

Center, Agricultural Research Education and Extension Organization (AREEO), Sanandaj, Iran
*Corresponding Author's Email: ata.rahimi@areeo.ac.ir

How to cite this article:

Received: 14-12-2025 Rokhzad, B., Rahimi, A., Bahmani, H., Salehi, S., & Mohammadian, B. (2026).
Revised: 14-08-2026 Comparison of colonies performance of honey bee (Apis mellifera L.) housed in
Accepted: 26-04-2026 open-bottom and closed-bottom Langstroth wooden hives. Iranian Journal of

Available Online: 04-04-2026 Animal Science Research, 18(1), 151-168. (in Persian with English abstract).
https://doi.org/10.22067/IJASR.2026.96981.1285

Introduction: Many flowering plants rely on honey bees (Apis mellifera L.) for pollination. Any human or
natural factor that threatens the survival of a honey bee colony can have a major impact on plant production.
Various threats and factors affect honey bee colonies and beekeeping success, including genotype, internal
hive factors (such as the queen, bee pests and diseases), and external hive factors (such as hive type, weather
conditions, temperature, humidity, etc.). One of the factors that has a great impact on the success of
beekeeping and increasing the performance of honey bee colonies is the type of hive. Open-bottom hives
have been used in European countries including Germany for decades, but the use of open-bottom hives in
Iran is new. There is not much information available to beekeepers about the use of open-bottom hives in
Iran. For this reason, beekeepers do not routinely use these hives. The limited number of beekeepers who use
these hives are always concerned about hive losses, especially during the cold seasons. Few studies have
been conducted in Iran on the type of hive, especially open-bottom and closed-bottom wooden Langstroth
hives, hives made of different materials, and the effect of hive type on the performance of honeybee
colonies. Therefore, the present study aimed to compare the performance of honey bee colonies (Apis
mellifera L.) housed in open-bottom and closed-bottom Langstroth wooden hives in the climatic conditions
of Kurdistan province, Iran during 2019-2021.

Material and Methods: The present study was conducted in a completely randomized design with two
treatments (the first treatment was open-bottomed Langstroth wooden hives, and the second treatment was
closed-bottomed Langstroth wooden hives) and seven replications. In May 2019, a colony with a modified
Iranian honey bee (Apis mellifera meda) queen was purchased from the Animal Science Research Institute of
Iran, and 20 sister queens were raised from this hive in the climatic conditions of Sanandaj county, Kurdistan
province. At the same time, seven open-bottomed Langstroth wooden colonies and seven closed-bottomed
Langstroth wooden colonies were prepared for the introduction of reared queens. Four frames of bees
(preferably frames containing larvae and pupae) were transferred from the supporting colonies into open and
closed-bottom hives for the implementation of the project four days before the birth of virgin queens. Then,
the hives were placed one meter apart inside the Gerizeh Research Station of the Kurdistan Agricultural and
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Natural Resources Research and Education Center. One day before the queens were born, queen cells were
removed from the studied hives, and then virgin queens were simultaneously introduced into open-bottom
and closed-bottom hives. After 10 days and observing egg laying to ensure successful mating of the queens,
the hives were simultaneously homogenized in terms of population (adults and brood) according to the
instructions of Delaplane et al. (2013). The colonies were maintained in the pastures of the Kurdistan
Agricultural and Natural Resources Research and Education Center until the following year, and then the
studied traits were measured. In the present study, honey production, pollen collection, brood population,
adult population, overwintering ability, and Varroa mite infestation traits were investigated in the studied
colonies. In the present study, temperature and humidity inside the colonies were also measured during the
project implementation.

Results and Discussion: The results of analysis of variance showed that the effect of treatment on the
studied traits was significant (p<0.01) in the present study. The results of comparing the means based on
Tukey's method at a probability level of 1% showed that the highest mean of honey production, pollen
collection, overwintering performance, brood population, and adult population were related to open-
bottomed Langstroth wooden hives, and the lowest of these traits were related to closed-bottomed Langstroth
wooden hives. Also, the highest average Varroa mite infestation with an average of 165 mites was associated
with closed-bottom Langstroth wooden hives, and the lowest with an average of 105 mites was associated
with open-bottom Langstroth wooden hives.

Conclusion: Our findings show that the open-bottomed Langstroth wooden hives performed better than
closed-bottomed Langstroth wooden colonies in terms of the traits studied in the present study. Therefore,
considering the significant superiority of all studied traits in open-bottom Langstroth wooden hives, the use
of open-bottom Langstroth wooden hives can be recommended to improve the functional traits of colonies
and increase the productivity of apiaries in the climatic conditions of Kurdistan province and other
neighboring provinces with similar climatic conditions.
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Table 1- Geographical coordinates, annual rainfall and average temperature of research stations in the present study
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Figure 1- Setting up and preparing open-bottom and closed-bottom Langstroth wooden hives in the climatic conditions of Kurdistan
province in the present study
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Figure 2- Evaluation of remaining honey in the hive by a specially framed frame

A_JlJ ;i_’)l M “_)lj ab—‘t)d?) Czo> l_: wl.wo Widg
“OB Canex ggeme )5 Cguine Jl (sl)os Curer (lyisd
Rahimietal., ) o5 cud g 4,5 Jlai 13 guiS Coures ot b

(2023

Do slaygn) curea

9300, 5 slaole 3 dls o 93 13 55 o bljes Coumer puss
O €83 (3 Y sl 8 plnil b SIS ple (69, VWA 550 3008
el 0X0 Loz ye 4 0l ma b &8 JB OB S
0l g S OB Bllail b w9 23,5 odlitul gy 00l pusuds
2 53 l59 (gl S slaws o ISy blie sl SOSS g,
dlone @ o gl Bl s (g8 Gibg gdaw g )led S
(Rahimi et al., 2023) .

1 yaSGlieus y (4] 93
555 Cumex (i (S lins) (g5 cho b))l gl
3)90 Cugh 93 53 dalllas 3)90 (SlagliS ST ST Jus 035 9 &L
pLS WA oLy bowlgl 3 Jol cog (o)l .cé)S )15 obj)l

03,8 $y9leen

9 St Joallygiws olulyy 0080383 03)5 gaw (6 Sl
s Jsbo cegyi oy b plool (Sepehri et al., 2007) S
oo 9 &0 Syt Bl 93 Lol 4 (JB I8 S o e
wdolCundds @y c1aSs 10,5 (64l 0515 paw Alwgas
e O (3905 Baie bl yio Blo Hlaz bl (ol
S ol hjlads 9 o S glapls S5 ST (g5, ondg
W )l L S eado s 035 daw 035 5l @ye sl
aan 2 VA o a3 —cudpd)l glaole o Cae ! Sbj)
23,5 pll adllas 3)90 la IS (59) 5L Hle Sl 4 )L S

Hbslaygn) Curea
k> 93 53 059 sl (b 5> Jb sbyyess e 2L))
A5 Bl WA Lo 53 (5923865 )3 p9d Cugi 93135 53 Jol Cugs)
p9d (B)S Ljgo Sy Oypods Jl (sbygs Cumen S
92 45 (L8 S (ayib @Bye > &S D i ey 2Ll
blod 5555 JolS 6 S lgieas 092 @l 955 il ededyy o Bk
o3y idg ) OLB 5l (s Ly sbygs; o (5hge)> 9 235



VOV e 9055 (W ST 0 ySlos dunng Lo (45 S0 9 135

Saghy g Les oo

Cygmods Cogb) g lod g cudd S (g5 9 93 S5 55 Cogh
¥ JS8) w35 e Jlo cilses slale 3 el S5 o

Solol 41325
94220 dmodlsy @i (9= Jleys | plisebl Jpa> I an
b Slo auslis g SAS V.9.4 l58ls 5 il eolazwl b laesly Julow
Jl.o.ol Cjaw 0 )‘)Slf).: Ol tdwwsdu L;y uyo)i )] odlawl b ps
291 Y ablre & ygod pols asllas 5> edlitwl )90 (55l Jio
(V) abslso

S0 dmols (0o U el j odnlie Hlado :Y] ‘O] DS

Yij=+ait €
ol bl olas 1] ¢ pli ol

o 89 Slies (aSilis dunlis g uily g 4a 53

S r985 Sl e 355 Cdio uil)ly 4528 @l
2 Wy S g 5l S D SOV (g2 (SlagliS D 0B IS
Adgi cho g e Bl aS ol L guls sl ouds 1)1 Y Jods
(P <ele) d9m by sine adlllae 3)50 Juusy5) Sla ST Jus
Oy a8 0 L ¥ S o sddddl)] 1 She dwglds pls
slogiiS los & bgye p)S b WY (:Slo b Jue 5 (00
Ol L céo ol Hlade oy jieS g b @S g inSSY e
b G g ynSSY (g2 SlagliS ) dne s cnl SV
S Jsmad > 2le)S (i il 5 (IS e wgtd 4 lyie
S b Gl a5 9 (IS 93 Cagboy LS (bl
$93S o5 i 5l csladdllan S jn 0,8 o)lil 5L S sl
Orbwlidl Gl S (o2 g SO iy IS (9 g S
9y 5 S b iSgy pliwl g )G gy ¢ plil @l
85 4148 duwlie 3y50 (Ghanatsaman, 2024

J2lsl 53 po> Cagi s 5 (SIS e (sl o IS (5lonslel
il 3 g e plonl la ST clld g9y plKn VY e
ol Jws 033 Sl Jlo Jlag 5 50k 03 Jus 083 5 Comex
5335 o 3l 4o o Cuman 9 sl & S Jlae o 98
ol S s ol Blsisas o] (Sike w5 4285 Cod
ly byl e 9 (Tahmasebi et al., 2018) w55 s (S

5 plos adlls 350 (gla 1S plos

(V) doleo

Sl sl 58 g8 Jusopd  lan Jgl 50 5055 Comanr
+

el ek an il el 59 98 e 0,033 el 58 paS Comer
T9,05 S as LA Als (Sl
Lo Taly 48 s logusS” talesl clial 5l am 5 adgl (Sogll &5
Dietemann et al., ) l)LSen 5 Loy Joadlygiuws 1 oslal
OhLSen 5 aoj Jodllygiws (bl 5 Al slayo; 10 (2013
T o gy b oLyl blje (¢l (Zemene et al., 2013)
s dgyly a5 4l loygss Galel sl Sl a5 gl (Sogl
lagls ) Sl ot (IS a5l 5 Ve Ly ged
J3banly Lagl g aslyy adolosl 0yed losil g lul 5 ol
8 Jite g gglo 5 Ol g5l & gyt e VO A S
SOl o g ooy (LT ) Laygds (sols duind didd dw o pupw
5 LediS g odal Joloo prdaw & adinds 31 (slayg05 ST s
b s sloygsij i3S )15 aded ST 5 g 00d b ey oo
9095 @S asind JBb Jodore Sl iy e S SSTL
Loyl i 9y a8 ale Bl ks 5l baygs; alBlis & )goas
| anied a5l oS 5 Lags das NS )5 eyt 3590
LS 1w o Sl Lo ygi5 (S G g 9 U)o
sladsges ) adicd yo S35 (sLygs; sy 0l h)led
Sl s awlxe  iulojl 6y9d (clal g Ianl > ord g, glaes
oinlejl slal g lanl )3 Tg)lg 45" (ol (Sagll 55 (50l
S ol il sl 311y S5 0phd Ve oy
5 o 030 Ty &S 292y 5k 5l g 03,8 )6 T (sla sk
o Pligs (Sagl 5 s sl alg o 45 03l )15 e
o3 (sl Joo 2115 &0 1 ondornlie (sladiS’ slass g ly 4
Jeols e lS 5o (Sogl 55 plol s 2005 s (Jsho V)
gl ) hliss o Jl (slaysss sladiges (Sl woys (ke
5 4dgl (Sogl plsisar g sl s 4 IS o (ol ptalesl (sla!
S bS5 lgly a8 4 b oIS cdalejl 050 slo!



1Fe0 Hlg ) ojlodds IA al> (4l sold pole Loy a s YOA

099 J>‘J w}]o) 9 Q)IP a0 Cud u}.u.uLoyl (st 1 spASS J>|.) Pl oslatwl d)90 L;A}\D) )§....> H s5J.IS J>L\ » u_»)l)> dl.h)iuo uds P ‘}S.M)
bl sl Joee )3 dinn g b S bagaiS” |l 55 dagaiS
Figure 3- a: installation of thermal sensors inside the hive, b: humidity sensor used inside the hive, ¢: automation system for
recording temperature and humidity inside and outside the hives, d: setting up of open and closed-bottom hives at the project site
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Table 2- Variance analysis results of honey production trait of honey bee colonies maintained in open-bottom and closed-bottom
Langstroth wooden hives in the present study
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Source of variation df Mean of squares  p-value R? CV
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Error
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*: significance at the 5 percent probability level, **: significance at the 1 percent probability level, n.s: not-significant
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Figure 4- Mean comparison of honey production trait of honey production trait of honey bee colonies maintained in open-bottom
and closed-bottom Langstroth wooden hives in the present study by Tukey's test (Mean + SE)
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Table 3- Variance analysis results of overwintering performance trait of honey bee colonies maintained in open-bottom and closed-
bottom Langstroth wooden hives in the present study
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*: significance at the 5 percent probability level, **: significance at the 1 percent probability level, n.s: not-significant
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Figure 5- Mean comparison of overwintering performance trait of honey production trait of honey bee colonies maintained in open-
bottom and closed-bottom Langstroth wooden hives in the present study by Tukey's test (Mean + SE)
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Table 4- Variance analysis results of pollen collection trait of honey bee colonies maintained in open-bottom and closed-bottom
Langstroth wooden hives in the present study

Olayye (3:ke Jleisl jlade s oy

il ey Olyes o

Sl gt
Source of variation df Mean of squares  p-value R? CcVv
e 1 5222700**  0.0001 081 2455
Treatment
> 12 222.442
Error

Mre it NS o yd Ko Jlain] gaws y3 6y gime X o)y g Jlein! aw j3 () gize *
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Figure 6- Mean comparison of pollen collection trait of honey production trait of honey bee colonies maintained in open-bottom and
closed-bottom Langstroth wooden hives in the present study by Tukey's test (Mean + SE)
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Table 5- Variance analysis results of adults population trait of honey bee colonies maintained in open-bottom and closed-bottom
Langstroth wooden hives in the present study
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Figure 7- Mean comparison of adults population trait of honey production trait of honey bee colonies maintained in open-bottom and
closed-bottom Langstroth wooden hives in the present study by Tukey's test (Mean + SE)
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Table 6- Variance analysis results of brood population trait of honey bee colonies maintained in open-bottom and closed-bottom
Langstroth wooden hives in the present study
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*: significance at the 5 percent probability level, **: significance at the 1 percent probability level, n.s: not-significant
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Figure 8- Mean comparison of brood population trait of honey production trait of honey bee colonies maintained in open-bottom and
closed-bottom Langstroth wooden hives in the present study by Tukey's test (Mean + SE)
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Table 7- Variance analysis results of Varroa mite infestation trait of honey bee colonies maintained in open-bottom and closed-
bottom Langstroth wooden hives in the present study
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Figure 9- Mean comparison of Varroa mite infestation trait of honey production trait of honey bee colonies maintained in open-
bottom and closed-bottom Langstroth wooden hives in the present study by Tukey's test (Mean + SE)
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Table 8- Variance analysis results of temperture of honey bee colonies maintained in open-bottom and closed-bottom Langstroth
wooden hives in the present study
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Figure 10- Mean comparison of temperture of honey production trait of honey bee colonies maintained in open-bottom and closed-
bottom Langstroth wooden hives in the present study by Tukey's test (Mean + SE)
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Table 9- Variance analysis results of humidity of honey bee colonies maintained in open-bottom and closed-bottom Langstroth
wooden hives in the present study
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Figure 11- Mean comparison of humidity of honey production trait of honey bee colonies maintained in open-bottom and closed-

bottom Langstroth wooden hives in the present study by Tukey's test (Mean + SE)
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