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Figure 1. (A) Closed apiary, (B) Open apiary.
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Figure 2. Temperature and relative humidity sensor SHT41.
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Figure 3. Langstroth hive frame divided to measure honey
bee biomarkers.
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Figure 5. Average temperatures and Relative humidity
inside the apiaries during the winter season.
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Table 1. Brood area, honey area and pollen area inside the beehive apiaries during winter.

ASall e glaall Jadal) CiaSall glaal) Jadall
Jazal) Zsidal) Jadal) The closed, non-air- The closed, air- Fal
Mean The open apiary conditioned apiary conditioned apiary Date

Brood area 4iaall daluw
115.15b 113.67 ¢ 11522 ¢ 116.56 ¢ 2022/11/4
86.15 ¢ 80.00d 101.33 ¢ 77.11d 2022/11/18
62.19d 43.33 ghi 78.89 d 64.33 def 2022/12/2
4359 ¢ 30.67 hijk 47.78 fgh 52.33 efg 2022/12/16
28.07 f 21.33 jkl 29.67 ijk 33.22 hjj 2022/12/30
16.59 g 10.001 15.33 kl 24.44 jkl 2023/1/14
20.11 fg 12.441 22.33 jkl 25.56 jkl 2023/1/27
21.37 fg 16.11 jkl 17.78 jkl 30.22 ijk 2023/2/10
38.70 ¢ 25.56 jkl 43.89 ghi 46.67 ghi 2023/2/24
136.30 a 69.44 de 149.44 b 190.00 a 2023/3/1

42.25b 62.16 a 66.04 a Jaliall cllas gia

Apiaries averages

Honey area Jual) dalua
383.85a 384.78 a 383.89 a 382.89 a 2022/11/4
352.19b 351.00 abc 337.44 bc 368.11 ab 2022/11/18
330.26 ¢ 323.11cd 322.78 ¢d 344.89 be 2022/12/2
286.11d 277.44 ef 260.33 fg 320.56 ¢d 2022/12/16
24222 ¢ 224.78 gh 202.67 hi 299.22 de 2022/12/30
194.37 f 182.22 156.00 jk 244.89 fg 2023/1/14
152.11¢g 137.56 k1 130.22 klm 188.56 hij 2023/1/27
124.44 h 110.00 Imn 109.56 Imn 153.78 jk 2023/2/10
86.81 1 73.22 nop 68.33 op 118.89 klm 2023/2/24
64.44 | 52.78 p 4333 p 97.22 mno 2023/3/1

211.69b 20146 b 25190 a Jaliall cillass gia

Apiaries averages

Pollen area W8l g dalsa
21.44 ab 21.00 abcde 23.00 abcd 20.33 bede 2022/11/4
22.59 ab 21.44 abcde 24.88 abc 21.44 abcde 2022/11/18
21.11b 15.77 cdef 23.33 abced 24.22 abc 2022/12/2
1248 ¢ 11.33 efghi 12.33 defgh 13.77 cdefg 2022/12/16
6.81 cd 6.55 fghi 6.33 fghi 7.55 fghi 2022/12/30
4.11d 4.77 fghi 2.22 hi 5.33 fghi 2023/1/14
3.18d 4.00 ghi 2.55 ghi 3.00 ghi 2023/1/27
1.66d 3.66 ghi 1.22 hi 0.111 2023/2/10
7.03 cd 8.77 fghi 5.44 fghi 6.88 fghi 2023/2/24
27.96 a 21.11 abede 30.55 ab 32.22a 2023/3/1

11.84 a 13.18 a 1348 a daliall cillass gia

Apiaries averages

.0,05 Jwial 5 siase die (K50 JLEA) (s (5 sine (38 L 2a 50 Y n) gl Caall 5l 3 gaall (e Agiliiia Ci g a Lgagy Sl o)
Values followed by the same letters in the same column or row are not significantly different based on Duncan’s test at P=0.05.
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Abstract

Shamoon, MLIL. and S. Al-Jamil. 2026. The Effect of Temperature and Relative Humidity on the Biological Activity of the
Honeybee, Apis millefera L. Inside Closed (Air Conditioned and Non-Air Conditioned) and Open Apiaries During the
Winter in Nineveh Governorate, Iraq. Arab Journal of Plant Protection, 44(3):290-296.
https://doi.org/10.22268/AJPP-001422

This study was conducted to determine the effect of the surrounding environmental conditions of temperature and humidity during the
winter on a number of beehives inside three types of apiaries (closed air-conditioned, closed non-air-conditioned, and open) designed for
beekeeping under cold conditions in Nineveh Governorate, Iraq. It was noted that there were significant differences between the three apiaries
temperature, as the closed, air-conditioned apiary maintained higher temperatures compared to the closed, non-air-conditioned and open apiary.
The average temperature was 18.94°C in the closed, air-conditioned apiary and 13.45 and 11.01°C For the closed, non-air-conditioned and
open apiaries, respectively, during the trial period which lasted from November 2022 until the beginning of March 2023. Whereas, the average
relative humidity was higher in the closed, non-air-conditioned and open apiaries, reaching 63.48 and 65.785%, respectively, whereas the
average relative humidity in the closed, air-conditioned apiary was 45.88% during the experimental period. The results obtained also showed
that there were significant differences in the brood area within the hives of the three apiaries, as both the closed air-conditioned and non-air-
conditioned apiaries excelled, and the average brood area reached 66.40 and 62.16 inch?, respectively, whereas, the brood area was less in the
open apiary (42.25 inch?). There were also significant differences in the average area of honey, as the closed, air-conditioned apiary
outperformed the rest of the apiaries (251.90 inch?), whereas, the average area of honey in the closed, non-air-conditioned and open apiaries
was 201.46 and 211.69 inch?, respectively. Even though no significant differences in the average pollen area in the three apiaries (closed air-
conditioned, closed non-air-conditioned, open) was noticed, the pollen averages reached 13.48, 13.18 and 11.84 inch? in the three apiaries,
respectively, during the winter
Keywords: Relative humidity, temperature, closed air-conditioned apiary, closed non-air-conditioned apiary, open apiary, brood, Apis
millefera L.
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