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m This study was conducted to evaluate the regional adaptability and major traits of Torambeol, a
Korean Apis cerana variety bred by the Rural Development Administration for high honey yield.
From 2023 to 2025, colony development, overwintering ability, nectar collection ability, and gentle-
ness were compared between Torambeol and Hallabeol, the control variety, in the Byeonsan
Peninsula, Jeonbuk Province, Republic of Korea. During the study period, temperature, relative
humidity, and sunshine duration showed distinct seasonal patterns, while the timing and amount of
precipitation varied among years. Linear mixed-model analysis of colony development showed no
significant overall effect of variety across the study period. No significant differences were obser-
ved between Torambeol and the control in colony survival rate, adult bee survival rate, colony
weight retention, or overwintering index over the overwintering period. Likewise, no significant
differences were found in honey load per bee or 7-day colony weight change, either at individual
sampling dates or across the overall study period. In contrast, Torambeol had significantly fewer
stings than the control. These results indicate that Torambeol did not differ significantly from
Hallabeol in colony development, overwintering ability, or nectar collection ability in the Byeonsan
Peninsula, while exhibiting greater gentleness. Further multi-year and multi-location regional
adaptation trials are needed to confirm its productivity and environmental adaptability.

Apis cerana, Regional adaptation, Colony development, Overwintering ability, Honey yield, Gentle-

ness
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Fig. 1. Monthly variations (mean) in climatic conditions in Buan, Jeonbuk, Republic of Korea, from 2023 to 2025. (A) Monthly mean air
temperature, (B) monthly mean wind speed (m/s), (C) monthly mean relative humidity (%), and (D) mean daily sunshine duration. Values were

calculated as monthly means of daily meteorological observations.
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Table 1. Monthly precipitation and number of rainy days in Buan, Jeonbuk, Republic of Korea, from 2023 to 2025

2023 2024 2025
Month S S S
Prec(iﬁ;t{a)tlon Rainy days Prec(iﬁ;;a)tlon Rainy days Prezﬁ;;z;tlon Rainy days
1 354 8 54.7 13 448 13
2 4.8 6 130.9 14 356 11
3 19.8 3 752 5 43.0
4 48.6 10 56.6 62.6 8
5 236.7 10 88.3 829 8
6 2472 9 1.7 6 317.6 10
7 6472 19 3255 20 209.0 9
8 168.5 11 372 7 183.0 9
9 191.2 13 165.1 7 348.1 17
10 133 6 71.6 14 90.7 15
11 104.7 15 504 11 21.5 9
12 136.2 16 350 14 343 12
Total 1,853.6 126 1,168.2 129 1,473.1 130

*Monthly precipitation was calculated as the total sum of daily precipitation for the corresponding month, and rainy days were defined as days with daily

precipitation greater than 0 mm (>0 mm).
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(B) Brood population (mean £ SD)
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Fig. 2. Seasonal changes in adult bee and brood populations of Torambeol and the control from 2023 to 2025 are shown as the adult bee
population (A) and brood population, including eggs, larvae, and pupae, per colony (B). Values are presented as mean+ SD, and no significant
differences between varieties were detected at individual sampling times after Bonferroni correction.
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Fig. 3. Honey load per bee (mg/bee) (A) and seven-day colony weight change (kg/colony) (B) of Torambeol and the control at each sampling
date. Values are presented as mean £+ SD. Differences between varieties were analyzed using Welch’s two-sample #-test. N.S. indicates no sig-
nificant difference between Torambeol and the control (P>0.05). For seven-day colony weight change on June 16, 2023, only one Torambeol
colony was available (n=1).

Table 2. Comparison of colony survival and overwintering performance between the selected Torambeol and the control

Honey bee variety Colony survival rate (%) Adult bee survival rate (%) Colony weight retention (%) Overwintering index (%)

Torambeol 80.0 (4/5)** 726+84 89.6+8.6 81.1£74
Control 87.5(7/8) 62.1+£30.8 8621104 74.1£15.8

*Values are presented as the mean + standard deviation (SD). Colony survival was calculated using all colonies present before overwintering and compared using
Fisher’s exact test. Adult bee survival rate, colony weight retention, and the composite overwintering performance index were calculated using surviving colonies
only, excluding colonies with no adult bees after overwintering. Differences between the Torambeol and the control for these indices were analyzed using a two-
tailed Welch’s r-test.

**Values in parentheses indicate the number of surviving colonies/total number of colonies before overwintering.

AQTE 7] EAAC 2 §olgt afo|7F LERLFR] 9FkTh Table 3. Comparison of sting counts and gentleness index between
- — - Torambeol and the control colonies
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AH o2 FolstA] UTHr=0.950, df=20.25, P=0.353). Control 4.50£2.74
797 B3 B Al BEAA v} M B *Values are presented as mean +SD. The gentleness index was calculated
£ ZARLOIA B BT 2 FOIZ AOPE T Singcouns wer compred wing Welehs o
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