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<Summary>

Research
Purpose &

Contents

O Design, standardization, and manual development of bee hive and
appendages to improve the management techniques for Apis cerena

- Survey on the bee hives and appendages used in the world

- Standard development of bee hives and appendages for rearing A
cerena, making a products, and field tests

- Manual development of rearing techniques for A. cerena

Achievements

of Research

OSet up the advice group composed of professional beekeepers and
researchers and opinion collection based on questionnaires on bee
hives and appendages

- master plan standard drawing on the bee hive and appendages
from background surveys and field tests using a starting products

ODevelopment of appendages suitable to the bee hives for A. cerena

- Development of standard bee hive, super chamber, beehive comb,
bee door, foldable steel supporter, feeder for A. cerena etc.

O Comparative field tests using 4 modernized bee hives

- 3 commercialized bee hives (Miryang, Choongju, and Hanam) and
Suwon bee hive

Results - Collection of temperature, humidity, and dew point temperature in a
separated room, brood area, and top on the combs every 1 hour
- Comparison of 4 bee hives based on the differences of temperature
per day
- Data collection of weight gain of bee hives and oviposit areas
- Comparison the mean temperature and humidity of 4 bee hives
under environments without bees
- Comparison of correlation coefficients among various varieties
obtained from field tests using 4 bee hives
ODisplacement of bee hives used for raring A. cerena in Korea by
.. utilizing the standard bee hives developed in this study
Application | Saving the labor force by supplying convenience in rearing
Plans of management and indoor inspection
Research OlInhibition and protection of invasion by honey bees and ants to gain
the storage honey
Results - Use of the developed bee door regulator and bee hive supporter
(Expected |OMultiplication of A. cerena and increase of honey quantity by using
Effects) the developed bee hive and super chamber

OUse for a policy establishment or a pilot project necessary for
improving A. cerenarelated industry

Al
=

o] 1)

1=

2

25 Hl
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Apis cerena Bee hive Appendages | Standardization Manual
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- MEFEEY A Mo 2E 3nkdU(@0%)7F AFsithE ool wol 7|E dBFe vt
AZ FARIAY B w2 TP o2 AR 5d  ojoF & Aoer HY
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O FelA 713 Bol fEH L

S

- FFWE, UPLE, HPUE 3% L FUBF) UF WEVE 27, 2 Sl BE A
U Wi YEAAD, & ATE B AFT AT AL 5E ANYE )

- WP B SEEe Rl AUA WS AR B4E BYoy, 3FUse 2
2EY, ARFA 2 Wol, WE A% LAY F LB o B¢ A=d} A5 BET
=0 g/ BE Aolg ne. FUUFL J12e WEEe) FHE F83w nE 2
A4 5L £4T F IES nASUS

# 2 FY BHFE 3% AFEE] AL MR, mm)
T4 74, mm
1=}
T 5 9% U WE S WE Fu wE
&7k Aol 380 390 390 380
szt o] 330 337 330 330
23 27 Zo 230 270 230 235
A7 W o) 15 17 15 17
X FE5F Aol 55 80 90 95
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&z ol x T 23%20 27%20 30x20 2320

3z Ylo] X FA4 10x 10 20x10 15% 20 10x10
A 180 180 160 180
HE
7tE X AR X Zo 310x400%x33  415x450x 37 410x450x24 350X 440 % 40
0 0 0 0
ArF 72 X ME X F9) 110x 15 205 % 15 110x 15 110 x 15
HE
o 3% 72 X MZ | AF 145 x 25/2ea 120 x 25/4ea 110 x 25/4ea 150 x 25/2ea
HE JIE X AR X

28X 38x440 28X 34x450  22x250%x450  28x38x200

O] (E A A

o
FATET & AT 5o ANET NF 74 D5,

- YEF: 7E AFAA &8 7t AR, AFETA o]&3t J+= FFAA LAY AE
T JUE 8% F Js A HUS V€9 FEES Z HARYC] LT A T A
THANA 24T

- 8% 4 57 20 cm, dEutgd &A%F st 114 1530 em, £2% % HEF FH9U
¥ 1AL 0.7-1.0 em (FHOlA 7 em 7HA Wi1EY T2 18T A)

- A e EE AN VHsetE s EE AA(G4T

- 433 335 or 34.5*20cm or 23.5cm/ =24 T 1.8-2.0cm, "l4= 6-71)

- &% 1.5-2.0cm (F32)*10-12cm/ =8 HA 7HsEE ER0S

- BF AT 54 gHdd 14, E AdS E82Y AFE diA 18 (1.5%8.0cm)

- Y 98, Fo] 25-30cm

O F74 & @R @ 7TE ) AE AAss Zol ngAaT, vl FAgo s B
Z}

- 139 4L 380*330mm7} sttty By AxF2 oo 93 380mm7F &g 1
g & AAE Fol7] Y8l HE Ade Ht=A] Hestug Aol JhsitaE i
5 addof e, ME /A% ovl/HolF N/ A2FE UN//ME 13 £33 2547 A
SV AnjAEE F3teittal &
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%3 EFUs AFFEEY 7 ¥

T il
¥ 2], mm 7}, mm #, mm
= A 7%,
© mm
OH QL W OH @L W OH QL @wW
Apis
cerana 11.0 34 1.2 3.5 3.5 3.8 3.4 3.1 5.5 3.9
Apils
) 12.0 4.1 1.3 3.8 34 39 3.8 3.5 5.8 3.9
mellifera
t-test 0.0301 | 0.0000 | 0.0821 | 0.0006 | 0.5054 | 0.5481 | 0.0007 | 0.0365 | 0.1911 | 0.7038
- ole} Z2 AFEA Ao} HYFEEY FAAd T LHsIY AEXAEY] JAIEE A4
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oAe] HEZRAE 58 AAFHAS

- HE A WHAES fdE HE FEFT, =4S AAFPon I FEEE s A
o]0 g (I 11)

- AR Z7)dE Y AYS HA 19983TE @ 7 EAS S8 Adsta S48 3
o ANE &H3A HE F UAEF FUS. olF B3 FTUHE SAFLEA AA
A B EEEE F33, ol e Zo] ETHES ol o HolA AT IHs(FE
5). 3tAIRF A4kR] S s Tl 58S S AF HAoE AF i WA

35 e Hl 3
A 2 (19+37) ZH Ty
A 7}E 35cm* Al E 28cm ;4704
&) Aol &4 14

- B3 ESHEORE fFdEHE Jid Zldnde sisEe Ade WA Fa 5 74

e}
aTr A
oM TAstE Fxot 22 F FoA FAH= MAEERNH EFE HIE(OY 6)
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O 7N A A A (oke])

- A sl RS = Jiv FA FHl A
ESH s7FEc] F2 ARESe BE 9 183 B ARYES B8
o Sl S8=

- HE URed 19 WA"RS Yo|Fa 1Y AR ARFES AR § FF AR
A ksk =

- AT B2 9 Ee HE Hd SHE 9T WY WA"S AIE 35 HlEs
g B2 o] ivle= U uJ_El‘RiE

a9 ool AE YL AVG 5 Aol WHH(E o).

2

¢ A% w9 ol vz FAY
& Aol4 AARa

2

F 6. Hola AA A ARE HEF W AR(EEYNRE, Gematogaster spp.)el &g o]
e
7 ol b N
7(2_:']_ 140] 2101 280] O:]‘l?_
F-(fm)Hrx Omm 1.5 3.3 2.2 8.1 O
e 80mm 0.4 1.8 4.7 7.9 O
A A3 200-250mm 0 0 0 0 X

A A BAA A FAA

O EFY BF MFHEE 2 FaAAE] AH
S ATNEE B AR BFY EE APEE, Pold AALIY, ¥E 222D
5o AHE % 79 AYdAS

o 33
E3d |- E3E 40 §olstu Aol bedte] EFW S4% 2 AUE §ol
REABUE | - vhekn 26 Aol 1AL 30mm o] AAA WE o|F 3+ &H|e} vhet Alo]d
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— SN
L - S
EIOIE] &

£ - 54 Data logger(Watch Dog) A€} BLE L Data logger & X|
(FH2lat/Adl S22 9)
S - : i [ I
7 % vﬂ — A _ I
= ‘'E S R g
= S R 11 - o dEEEEN
HE L& A&Al AFEFRL ZEAL GIOIE &
SHEICH JH'E

b G J\lﬂ.
et W N LA

SEJtel 0 JHer

2 EE A 83 24 le.

Q2T

a9 12 NFEF 450 B R 255 =4

e
AR FE wix= 13 Al A 20199 4€ 30¥RE 11¢¥€ 30974A Y A3 A

A FAZHE 502 7 354 T3, U4 3 HES wAEAS. 20199 108 195
He AlZo] 9 ¥F& F7F 948 457 HF o= Al@std =, 2020 2¢ 28Y
7hA 3R AP T A BRI R 47 HE S WAEAR(TH 13)

Y
1

S

3-3

1-1 1-2 1-3 2-1 2-2 2-3 3-1 3-2

Tm

2-2 1-2 3-2 4-1 2-3 3-3 4-3

i B

a% 13, NP8 EF MEds AIEA WA= FFEF11, 12, 1-3), ‘?jl%k%‘%(zl, 2-2

(31, 3-2, 3-3) & 2019 4€30LFE 9€30L7FA okl AF(A). 1Y
3)S F7Hste] 20199 10€1YHE 20208 4930 7HA] 2-&(B).

~
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- 4 EE U &ne e By WHem T Mgl st dsi=d (R 8), st
o A5 9ol &Rl AR olf = Jiv] B &0 Y2 &HE AN WE
olal, 10€FH Fd¥ETe +dsier 124d0 BE ANY #BEs9 &7 A A
Al g AlE HAE Eole o 2EE I #YIE

# 8 AddE 49 avlg W
No. of combs, (meantSE, ea)
Month
Chungju Miryang Hanam Suwon
May* 3.00a 3.0+0a 3.0+0a b
June 5.0+0a 3.7+0.6b 5.0+0a -
July 10.0+1.0a 8.0£0b 9.0+0ab -
Aug 10.3£1.5a 8.0+0b 9.0+0ab -
Sep 10.0£1.0a 7.7£0.6a 3.7£1.2b -
Oct 3.3+0.6a 3.3+0.6a 3.0+0a 3.0+0a
Nov 3.3+0.6a 3.3+0.6a 3.0+0a 3.0+0a
Dec 3.3£0.6a 5.0£1.0a 3.7+1.2a 4.0+1.0a
Jan 3.3£0.6a 5.0+1.0a 3.7+1.2a 4.0+1.0a

The different letters indicate significant difference tested by Scheffe’ s test at P =

0.05.

> Not installed.

3708 3L 2019.10.01 ~ 2020.07.30.7FA =

2555 SHI}YE S HoHEAE &8 YW/ EE FF), €5 U

MN/E%E), 8% 4 Avk obelell zt 144 AAste SFAR(LHE 1
- 2018 5€ 15¢ A 95 F uje 2F 7HHo 7 AH

A 1A 247 LK, FE, olEHLE =4

4
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s 53 (@A)

A AR, g, AR FAL

- BF FFA wE 2F WeF 5% 2 5 ¥t tid BED Hlae ttest
(P=0.05) == ANOVA (Sheffe’s multiple test) A2 ©] &3 I (SAS, 2014), Z+ A H

T 5% & WHoldE A (Correlation relationship) = Hlnl #2431+

(th A2
DO 4T AFET WRAEL+L0H+F01d) 2 97 HH2E W3t

35

30

25

Temperature (C)

May June July August September October November December January February March April

——Chungju Miryang —e—Hanam -—e=Suwon =e—Hive outside

a8 15 FF, 2o, Y, Y EE T 4% EEE R 2 APEA R Hoer W
3}1(2019.05 - 2020.04).
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Temperature (°C)
[—] — ~N w E-3 (2,
-+
H—
Temperature ('¢)
(=] — N w £ [3,]
I

a a
b Iab ,abd  bb
May June July August September May June July August September
—o— Chungju Miryang --e=Hanam = Chungju ~Miryang mHanam

(TS |
I9 [k o

U ohg HEY A8 U ¥4 W &5 #AK2019.05 - 2019.09). = 1
7] 2 EA= 48 HBA(Scheffe’ s test)olA FAZHOZ Fog Zo](P = 0.05)
om

=~ o\
X

=

k<1
.

EEN

= N
PR
o

—_

® W% Sold(brood area)d] HH2-F% W3}

) HE Fotd W BE2x W}

O MFET W Fotd

- e U SAE SotHe 5ERE 9E€HA HiREE
351C)= YetRed, 1 F shgdE s 8¢ % 9¢ fotd =71 A WIletes A
= HEAS(TH 21). ol AP 8T 3 BEE T
B dAow B Algo] oFsiEo] I Adr "W FolY FFEF HE Sopdd
Ay 2= A A9y ez =AY

[e)
T
- o9} o] 8T Fold 2% W dAHEA FAHE olfr= HEol HE qoA 2
22 554 &2 24 JFE 837 WEo®E B A5Hde Sotde T4 &
Lo R 2% I FER AWRAEES HolA IR, dF QA A-E Afdstae A
Ao w HE Ui 2Es R 2= YA AFs et e HFE LY
A A (Gates, 1914)
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MESOA Z/1% Be YW ASe WE U S0l £58 AgHow B
7] WEow Azt

40 40

35 35

30 30

25 25

Temperaure ('c)
Temperature ('C)

20 20

May June Juy August September May June Juy August September

e Chungju Miryang =—e—Hanam -—e—Hive outdde mmm Chungju Miryang ssmHanam ———Hive outdde

09 21 %%, 4, s W5 5 3% AREEe] W% AR Sopde] W@ ex W
(2019.05 - 2019.09). =th ZLEE W A7) oe #ARE A% HAA(Scheffe’ s test)dlA S
Aoz fFolf Ael(P=0.05F terd 22 vt

@ EF Fotdd HdEFE W3

O H%F TAF Fotde FlsEs HE 9F F5(60~85%) vl 5€-2 45~50%, 64
FE 9¥7MAE 50~60% = FHHCE dASA FAES & T UAS(TE 22). HF
E &L£2 = 59 61%0A AxACER =7}E] 9= HAFEEIF 85% o] AE UEMY
o

-3F HE U AR AUEEE 99 WS H sddE S AQta dE TAHCE
froldt ztolE EAw(P=0.05). o= Z MEEe Z7], B AE, 94859 = =3

90 90

80 80
0 70
60 2 60
“ i | il I I

1
40 40

May June July August September July September

Relative Humidity (%)
Relative Humidity (%)

—e— Chungju Miryang —e—Hanam -—e—Hive outsde = Chungju

Miryang =sm Hanam -———Hive outsde

79 2 37 WY, A UF 5 0T ATUE

(2019.05 - 2019.09). =to} L= U
Ao fol3k AFo](P = 0.05)F EF

5 TAT SoHdY HY §& WHI
## A (Scheffe’ s test)olA FA

£ N
Py
filo
o
=)
i



B 022 7 APUEY AolE TR 5 Yt FAW WFE BUSHY
- 20199 5URE] 9UAH TR 1A BAOE ARG obd FATe] U3
E
o

(P-015)8 o1t Aol S »}Emm s, Aoz %—%—%%M B39 2ol 7
AR Fol 2EFE FATS & 7 ANS(TE 23)
5 5
a
4 4
3 ° 3
® ® a a
E ? E; 2 b a 5 b
E E I a b I
A s S b:t[)i b Ii c i C
ST A0 '8 R KR 1
May June July August September May June July August September
—eo— Chungju Miyang =—e—Hanam mChungju ~Mryang mHanam
Fold 25 WS|EF H 3l (t-test)
FF-1% FF-3hd Hlof-shg
0.024027 0.03435 0.145593
a9 23, 5, BY, ﬂ% HE T 3% MEFEFY 25 FAF Sotde I Ha 2= A
(2019.05 - 2019.09). ® ZEHE W 27 b A= 4l# A& (Scheffe’ s test)ollA &4

Aoz oo 7(]—0( 055 vehd A& ou3h

® 9E 209 W 55 W

O 20199 10€FH 20209 4€971A] 1203 = 23 E vy oz A 25 FAddHFS 7)Edsty
4% MNFHEFTE(FT, Y ole, FU9E%)Y €5 67 379 HHd2FEE A8

= (1H 24)

tlolEH 27 X tlolg 3
a9 24 TF, DY, Sig, Y HE 5 4T NEEEY HE
ZAH2019.10 - 2020.04).
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b HE avl(ET) 9 Fd= ¥

O 4% NMFEEF] 2019@ 10¥€5FH 20209 1€71A] 9% B FH FFEE HH,
1049l 20T o]olRa 11€3 12€2 15T oo 2 {fAFHG 190l 9 &%
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