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Abstract |

A questionnaire study for the current beekeeping status including overwintering success, pest and
diseases management, and distribution and damage assessment of Vespa hornets was conducted
nationwide mostly from the professional beekeepers in 2014. Total 225 answers were analysed.
The average beekeeper has 19.5 years of career with 219 colonies of Apis mellifera. Average
overwintering success was 82% with the primary reason for overwintering failure as weak colony
and food shortage. No significant increase of winter mortality was noticed. Most beekeepers are
concerned on two species of parasitic mites, Varroa and Trapilaelaps followed by predatory Vespa
hornet and foulbrood. Preventive control of pest and disease are practiced about 6 times a year.
Beekeepers noticed the northern wide expansion of invaded hornet, Vespa velutina even to
Gangwon and Gyounggi province. However the Vespa pressure on beekeeping and the damage
seemed highly skewed in the southern part especially Gyoungnam province.
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Table 1. Career history, number of hives and beekeeper status at different provinces responded for the survey during 2014

Response (%)

Province Career (year) No. hive
Commercial Part time Amateur

GW 20.1 196.9 85.7 143 0

GG 199 184.8 76 20 4
GB 20.2 231.3 724 17.2 103
GN 152 229.7 50 429 7.1
CcC 19.0 260.5 50 452 4.8

B 18.6 265.5 61.5 385 0
IN 20.7 214.1 70.8 12.5 16.7

I 19.5 2458 77.8 222 0
Overall 19.5 2192 61.8 309 73

*GW: Gangwon, GG: Gyeonggi, GB: Gyeongbuk, GN: Gyeongnam, CC: Chungcheong, JB: Jeonbuk, JN: Jeonnam, JJ: Jeju

Table 2. Overwintering success rate of honeybee colonies at different provinces with the causes of failure to overwinter during 2011-

2013
Cause (%)
Province Over wintering
success rate (%) Weak colony Shortage of food Pest/Discase Inadequate
management
GW 773 334 33 233 40
GG 842 304 13 304 262
GB 75.1 345 10.3 17.3 379
GN 91.1 46.2 7.7 30.8 153
CcC 89.1 459 27.1 134 13.6
B 77.6 23.1 7.7 30.6 38.6
IN 86.8 47.8 44 26.1 21.7
1] 78.0 417 16.7 332 8.4
Overall 82.6 37.8 112 25.6 252

*GW: Gangwon, GG: Gyeonggi, GB: Gyeongbuk, GN: Gyeongnam, CC: Chungcheong, JB: Jeonbuk, JN: Jeonnam, JJ: Jeju
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Table 3. Relative proportion of major pests of honeybee as perceived by beekeepers during the survey

Pest Disease
Province
V.destructor  T.mercedesae  Vespa familly Foulbrood Stone disease Nosema Viruses

GW 225 225 11.7 153 18.0 6.3 3.6
GG 212 20.2 8.1 152 17.2 9.1 9.1
GB 20.0 252 14.8 15.7 13.0 7.0 43
GN 24.6 19.7 18.0 11.5 18.0 33 49
CC 234 228 16.5 15.8 12.0 7.0 2.5
B 159 182 114 114 227 13.6 6.8
IJN 18.8 212 129 14.1 129 14.1 59
1 214 28.6 0 214 14.3 7.1 7.1
Overall 213 224 12.7 149 149 8.3 55

*GW: Gangwon, GG: Gyeonggi, GB: Gyeongbuk, GN: Gyeongnam, CC: Chungcheong, JB: Jeonbuk, JN: Jeonnam, JJ: Jeju

Table 4. Relative proportion of beekeepers’ choice of the chemicals to control honeybee disease
Province Antibiotic Fumidil Nonos Others

GW 41 46 9 3

GG 28 39 15 16

GB 40 40 6 13

GN 33 42 12 12

CcC 30 30 29 18

B 28 33 28 9

IN 29 37 25 7

1 30 40 15 15

Overall 33 37 15 13

*GW: Gangwon, GG: Gyeonggi, GB: Gyeongbuk, GN: Gyeongnam, CC: Chungcheong, JB: Jeonbuk, JN: Jeonnam, JJ: Jeju
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Table 5. Relative proportion of beekeepers choice of the chemicals to control mite pest of honeybee

Fluvalinate =~ Coumaphos Amitraz Organic chemical
Province Other
Wangs Perizin Mitac Soksalman Bienenvall  Formic acid ~ Oxalic acid

GW 49 3 3 7 12 9 7 6
GG 33 3 6 16 13 7 12 6
GB 33 0 10 20 14 9 10 1
GN 29 2 5 21 15 11 9 3
CcC 30 3 14 15 20 9 4 8
JB 47 0 0 23 14 4 9 0
IN 29 9 4 15 25 7 4 3
1 26 3 11 15 7 23 7 3
Overall 33 3 8 16 16 9 8 4

*GW: Gangwon, GG: Gyeonggi, GB: Gyeongbuk, GN: Gyeongnam, CC: Chungcheong, JB: Jeonbuk, JN: Jeonnam, JJ: Jeju

Table 6. Occurrence of the different species of Vespa and their respective damage pressure perceived by the beekeeprs in their apiary at
different provinces

Province Vm vd Vet Vss Vsx Va vd Vv
o* 83 61 57 26 49 26 23 31
GW D** 100 0 0 0 0 0 0 0
(0] 96 54 69 8 35 8 19 39
GG D 91 0 5 0 5 0 0 0
(0] 89 54 37 26 31 29 40 60
GB D 71 7 7 0 0 4 0 11
(0] 100 25 38 13 38 13 13 94
GN D 7 0 0 0 0 0 0 93
(0] 91 56 63 19 33 16 19 48
ce D 75 3 14 0 0 0 3 6
(0] 92 67 42 0 17 25 42 67
IB D 78 0 0 0 0 0 11 11
(0] 92 38 42 21 21 13 29 72
N D 65 0 20 0 0 0 0 15
(0] 27 9 9 0 55 0 9 0
" D 40 20 0 0 40 0 0 0
(0] 86 51 49 18 34 18 27 51
Overall 68 3 8 0 2 1 1 16

**O” represents occurrence of vespa species (% response)

**“D” represents damage by vespa species (% response)

**4Vm=V. mandarinia, Vd=V. ducalis, Vc=V. crabro, Vss=V. simillima simillima, Vsx=V. simillima xanthoptera, Va=Vespa. Analis,
Vd=V. dybowskii, Vv=V. velutina

*##E*GW: Gangwon, GG: Gyeonggi, GB: Gyeongbuk, GN: Gyeongnam, CC: Chungcheong, JB: Jeonbuk, JN: Jeonnam, JJ: Jeju

o5 el ol RIS 912 19 HaE obA) AHE S

o Ao Belol A 1 BAIA B WelEe 5 s gt 5 A e A58
o Selm e o oo musee v F AHOR UERFe 2. e Agsise 1
chith B oo R nlasl Awee] mamet 4 e oA el SIACHANOVA, F=LL14, df=7,

146, P00, Fig. ). 22 ol Ao 714 o] A18-
B ofR| 2 SA bt ALg o] 714 B

2% 21 0.2 vhot | Q th(Table 3).
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Frequencey/year

il

GW GG GB JJ Overall

Province

Fig. 1. Frequency distribution of chemical uses per year for treatment

of honey bee diseases at each provincial level. Bar represents

SD. Frequency distribution not significantly different among

the provincial level (ANOVA, P<0.001).

*GW: Gangwon, GG: Gyeonggi, GB: Gyeongbuk, GN:
Gyeongnam, CC: Chungcheong, JB: Jeonbuk, JN: Jeonnam,
1J: Jeju.

16
14 -

T

GW GG GB 1

Frequencey/year
oo

(=3 S )

Overall
Province

Fig. 2. Frequency distribution of chemical uses per year for
honeybee mite control at each provincial level. Bar represents
SD. Frequency distribution not significantly different among

the provincial level (ANOVA, P<0.001).
*GW: Gangwon, GG: Gyeonggi, GB: Gyeongbuk, GN:
Gyeongnam, CC: Chungcheong, JB: Jeonbuk, JN: Jeonnam,

1J: Jeju.
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* % NS *% XX *% NS
M 1 r [ 1 i
50 . —Drone brood removal (Mean) * Drone brood removal
~" Drood less (Mean) 2 Drood less

S
Py
Q
=]
Q
&
O
[~
Province
Fig. 3. Percentage of beckeeper with experiences of non-chemical

management options such as drone brood removal (black bar)
or maintaining broodless period (white bar) at each provincial
level. Overall mean on drone brood removal (Black line) and
maintenance of broodless (dotted line). Response were
compared by chi-square goodness of fit test. NS denotes Non
Significant. ** denotes Highly significant at 5% significant
level, P<0.01).
*GW: Gangwon, GG: Gyeonggi, GB: Gyeongbuk, GN:
Gyeongnam, CC: Chungcheong, JB: Jeonbuk, JN: Jeonnam,
1J: Jeju.
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Fig. 3). 74, o] 4= Algteld] SeA7} glo] 2
3R] Bt AR o7 Ul A oF AR A
L A& 8ok Ao & velythDrone brood removal
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