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Abstract: [ Purposes] To study the effects of wax comb used time and changes in structure of
wax combs on the colony growth and morphometric characteristics of Apis cerana cerana workers.

[ Methods ] Different of used time (20 days, half a year, 1 year, and 2 years) and the newly emerged
workers of Yunnan-Guizhou Plateau 4. cerana cerana (an ecotype of A. cerana cerana) from those
wax combs mentioned above were used as experimental materials, and the indexes of wax comb struc-
ture, colony growth and morphological characteristics of emerged workers were measured.

[ Result] With the increase of combs used time, the color of combs gradually became darker,
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the thickness of and the depth of cells on combs gradually increased. However, the each internal side
length, diameter and volume of cells gradually decreased. These changes of the wax comb structure
led to an extremely significant decrease in brood population, area of brood comb, and morpho-
logical indexes of emerged workers reared in wax combs with different used time (P<0.01).

[ Conclusions ] The colony growth and morphological characteristics of workers were affected by
the structure changes of comb with different used time, especially the newly combs are effective on
brood rearing in colonies. Therefore, beekeepers should promote bees to build actively many new wax
combs in time and eliminate timely old ones after half a year’s use during the period with abundant
nectar and pollen resources, which is of great significance to formulating a reasonable 4. cerana cer-
ana feeding management program and improving the production performance of colony.

Keywords: Apis cerana cerana; wax combs; used time; comb structure; colony growth; morphomet-
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Tab. 1 Internal side length, diameter and volume of cells randomly selected from combs with different used time
R ZE MR bR L F R 7] used time of wax comb
wax comb structure indices 20d 4 half a year 14F one year 24F two years

18R /mm
%H—k -~ 20.549+0.113 A 20.908+0.077 B 21.413£0.113 C 21.834+0.089 D
thickness of wax combs
BRI

~mm 10.619+0.043 aA 10.911+0.048 bAB 11.110+0.026 cB 11.295+0.094 dC
depth of cells

4/
S 1S [HIZS 2.983+0.011 A 2.843£0.011 B 2.694+0.017 C 2.554£0.016 D
internal side length of cells
H 55N B B/
. . mm 4.676x0.015 A 4.557£0.011 B 4.452+0.013 C 4.388+0.009 D
internal diameter of cells
HEAE# em’

volume of cells 0.201:0.001 A

0.189+0.001 B 0.185+0.001 C 0.180+0.001 D

Ee TR/ NG FREOR Z R B3 (P<0.05); FATARKN G FRERORZRIES (P<0.01); FH.
Note: The data with different lowercase letters in same row show significant differences (P<0.05); the data with different capital letters in same row show

extremely significant differences (P<0.01); the same as below.
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Tab. 2 The number of broods on comb with different used time

TiH

HLR AT FH I 8] used time of wax comb

item

20d

*-4F half a year

14F one year

24F two years

F+ 55 T3 & the number of sealed broods population 4757.50+48.10 A 3681.83+23.21 B 2626.50+19.71 C 1774.83+28.21 D

313.83+£10.75 bB
2939.33+33.92 C

¥} 55 FHUR the number of unsealed broods population
147 5.4 total broods

350.67+6.68 aA
5111.67+48.38A

351.17+£5.36 aA
4039.67+60.78 B

269.33+4.49 cC
2033.17+40.36 D
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Tab. 3 Area of available combs and brood cells from combs with different used time

= 4 JEAE P I 1A used time of wax comb
item 20d }24E half a year 14F one year 24F two years
IR 2 F/em? total available area of comb on both sides 1302.85+21.11 ¢cC ~ 1476.02+17.48 aA  1400.65+15.23 bB  1358.91+21.28 bBC

AP 5% T A /cm? area of unsealed broods on both sides 73.77+7.15 abA 58.86+5.13 bcAB  45.54+7.19 cB

F} 35 71 F/cm” area of sealed broods on both sides

g1~ K TH A /cm?” total area of broods on both sides

80.92+8.82 aA

1099.74+9.54 A 773.52+5.29 B 493.75+8.06 C 300.02+6.13 D

847.29+8.34 B
52.52+0.92 B

552.61+9.96 C
35.30+0.70 C

345.55+10.39D
22.13+0.51 D

1180.67+6.06 A

“F 12 /% ratio of brood area relative to comb area 84.67+1.64 A
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Tab.4 Some morphological indices of newly emerged workers from combs with different used time
TR HL R FH IR used time of wax comb
morphological indices of worker bees 20d 4 half a year 14F one year 24F two years
W14 7 #/mg birth weight 87.842+0.419 A 84.567+0.504 B 82.128+0.489 C 78.428+0.489 D
R /mm body length 11.968+0.061 A 11.697+0.082 B 11.375+0.084 C 10.817+0.123 D
3k % /mm head width 3.441+0.016 A 3.313+0.013 B 3.228+0.014 C 3.080+0.026 D

Ji % /mm thorax width 3.313£0.028 A

1% K:/mm proboscis length 4.902+0.025 A
3+4E A /mm tergit 3+4 length 4.935+0.013 A
3.941+0.013 A

8.753+0.036 A

H 3 5%/mm forewing width
AT ¥4 /mm forewing length
H7/mm metatarsus length 2.460+0.013 A

F7 5% /mm metatarsus width 1.311£0.011 A

3.231+£0.025 B 3.155+0.016 C 3.075+0.022 D
4.799+0.037 B 4.683+0.035 C 4.431+£0.034 D
4.836+0.070 B 4.701+£0.018 C 4.591+0.018 D
3.800+0.021 B 3.690+0.017 C 3.780+0.017 D
8.665+0.019 A 8.558+0.026 C 8.468+0.026 D

2.142+0.017 D
1.115+0.010 D

2.319+0.016 B
1.242+0.011 B

2.222+0.017C
1.173+0.010 C

UNpiN R SL R =N UN ST 3 Y5 W NS R I§ O = v
WIB RN (R 4)o XIS FE PR AR e S i T 0%
AMER/INEAEAY, 1EBH ML 45 44 AR Ak i 2 e
TR MR R B REASRRE, BIZE 2 400 F R[]
W, B, HE N TTEA AR, B
feeH:

3 g

ARG E R 22 5% i it AR 2 A [m) £ FH B
(i) 1) B gL 45 4 A8 Ak Kt D5 T 980 2848 Fm i A7 F
IE, GEPREW . mtm b AR n A K
I AT ASRFAE 52 A [ it TRk 8] 71 58 1 235 4 722 £
SoR, BOFE 2 4R, Bt S0 FH ) i 38 m
BB ARG, I DXl S R B L s TR
JEZ G, AENERK . NEEAMER
SIS VAN e AT DRV s € U i = ]
FEE . AR S B T 0 38 A 24
N, T SRR R T AR S T 1 A K B R T
AR E -

AWFFEXS 2 5 i it v A 2 e A )t I ] 1)
SRR ZE R SEA TN, % 3B A R Ao ] 34
hn, B AR SRS AN . F AR
W TR L B ARAEN SRTA P
Wil LR TR kR i ¥ S g = A
TEHEWE R IR 7 W% (Apis cerana Fab.) FHh AR5 1
WA A SR 2 — AR 8 W AR PGy 2 e o
J& TR RIS SR GO R B Y 2 MR,
WEATHHEE T RATIRE, 2 DEFHETE—
FRUG IR A R SR, RIES G,

F R BB R R, S EUR S
R 2 AR T e AR, WT A
Dign. ghib, SEABCRA R B R, eSS
T A DA TE A W R RIS S AT, X LB AN
RESE A T oy L, I BRI i Ay BR A0 5855
23 [ ORI ARBETE R S PE 7 E AR
FRJE,  F e s e ) XSRS JEE M SR s T ot S
JELSE FH I R] A3 i3 hn, AEIERNE O, PEOT
2 e DR S S AR HC A ) i 1 8 B B AR R
P IR G WA T . PR I T B AR R B
%, ATRESIHEHIRIE W WA G, hies g
REAERFRAE RN A R IBA, (20l
Mg — B HAY S, PRI I e ™ KSR s K i
P AN, AHFTERI . P e
by, HORE RN, (AHARN, 78T
LR AT B S P TR H NS s BE R S B R A9 ) Jo
ARER AR E R, (EELD RS L B
TRl ELE DR BRI AN BEAIRIH 36 53 Y _L ik
G NI = 972 a8 2 Bis o WA N SRS AL )
CEPTME . DRI o 1 i A B A e o8 Bt ) )
NG - Ece- DY @i TE Y oW NESAL: T i
HMVZIH, S TR L=, KW e
YT BE AL B el PR RE A AR I 52 B RR™Y . SR B0
YT REAS S LS A 1) G0 ) I A I L, I
SIS 2 AR R A S50 T, O L BELAS e
KRR, ARBFFEL R PR I AR A
IF3 P R o s, A SRAT 08 BB §E D k4
WEE IR, I8k St IH i 5L 5 it 2 i T A
B IR, SRR LR R B A X A



248 Py I )y N = 22

9536 4%

B K, H A KR A A YA
FERU LRSS 852

PP AR e IR 3R, AR e R e i I N
Ao, BN TATANA, Lol S TE SRR
SR 2~3 S EEW A LG A H EEIkIHg, &
B NG o A MR AR S PRI R A% B PR ORE £
1 AR A g W VR R AL, L FARBRI PR
JIGARfE Y B (R ) e R 1 £ T s i), R AT TR A A
SRR R, SR AR R i T UK
Bopr . JRRRATIGE & BB A SLI0AT Fo K 0 1L
ink . HiE. AL BT AT, Wl
RERGE B B R ARG T 8, 24 50 fl 2 4R R
IXLEFE BRI 2N . MR KRRl ) — ik
B, SR TN, R . R
FIAESEEH FEYTRR, N2 b s §i
a2z, IHNE S SECR R, S
Fiik, fEFE MR, FEAREEREA T ERE . i &
I T 60 S AL ) e P 0 R s B e s O 22 1) S
WEE 20T, A 3R SAH AR T A PR
fiE, SE4 T DAFGTY T 0 a0h e it Mo sk R A e 2
S AR B R, IR ST A
WA B A BRI A TR R AR -,
B R B BRI AR G I, XRERE T T rh
TR B R IH A I M, RS 1% A0 o
AT, P, AT B AR E R 1k
NG, DA i v AR W A e R R 7 L T

T 0 DA O 3] X — ST R I R R R AR SR
BrINHEAT, HEp RS T MR & Bkl 3t e
Y£ F§ . BUCHNER™HI BAUDOUX [ #f 5% &
Y. S5 2 [A) DR/ N i) 488 W 5 e D T R/ N
Wi, ENIMRZ2EE XA R ST 5 R E
) T WA TR, S5 R . /N B 5 2 ) B
A R EEAARD N, RBTRaEs; miEK
HERE AR, HAS R A A
KPS ALFALAH ZE"F 58 01 . 76 IH 3 1%
B TERRER . 5 ERETRMEKIESHE
PRITHOBT R B & A TN, TImAMARE
FIEASEE R E T T RERE AL T, T
e ERAAE 3. 4 WO EA KNI, 5k
A, BAEER, WEIEEM L, R i
P TEEMGRILERERR T, SRR LIRS
RARBIEAE BRI AL, W B A B R ) FAS
KR AR SRV BRI B T AR S e T %

FIRIRIERE ST, SPGB RATRE 158, i
Xt 2 B O U 0L R AR R TR, X 25 Eh
BB IE N M UBGR s 5 R BRI ER AL
BT ASAE A S | T S R AE IR RE T, R AL Bt
TR R B JRE AR U T e — YA M R AR B A AE A
FUB 2 P AT OB SR RO SR B E B
AR SRS E R T, M
A A, U Y A R RE B o TN
1, K e e S ) ESF TR s 157 45 45 %o TR
ERESI ML= IR . HAT, AR S BER,
A ARG AR T hR M S R ] | 52554
¥ B T AR bR AL Z I SC R SE AL,
Fe e i BL IR 7 AR B B 77 A0 TR AR E ) A
AP RE IR AT SR ILARGE , AR Kk X
A BEE— A TT JRAHSCHIE ST, LA rh A e i
TE A B IR RS BT SRR AU A

4 g

HA B TR 1) A FOIR DL e T SRR AR 12 52 8
JLER A FH AT BR B R AR S, O ST e
Hia e TRCRESE . ik, fErpigERAmE SR,
B A N R I i e 3 N7 SRSk T 4F IR EA T
IR, X0 A LA b e R SR A BT SR
e R R EE R X

[ 530K ]

[ FEAEAREDEEERSFREEHRE RS, b
AV AR AR, b EARMLE R a1, FRIEE M.
b5 ARl H AL, 1993.

21 #Rb&, AN, W &S ] T E L,
2014, 65(2): 24. DOI: 10.3969/j.issn.0412-4367.2014.02.
010.

B3] BH&. BN S 0 AN B R HR R,
2001,38(2): 151.DOI: 10.3969/j.issn.0452-8255.2001.02.
023.

[4] H&-AR-BE2ETR. WEREE A M. CBEREZE ) S
PR, BE. W B TLVUE FRIERT FURT, 1975.

[5] R, ditee. BB MM IHE R[] R gAY,
1992(2): 21. DOI: 10.3969/j.issn.1005-2437.1992.02.015.

[6] JAY C S. The development of honeybees in their
cells[J]. Journal of Apicultural Research, 1963, 2(2): 117.
DOI: 10.1080/00218839.1963.11100072.

[71 FREEJ B, Williams I H. Factors determining food stor-
age and brood rearing in honeybee (Apis mellifera L.)
comb[J]. Journal of Entomology (Series A), 1974, 49:
48. DOTI: 10.1111/j.1365-3032.1974.tb00067.x.

[8] HEPBURN H R. Reciprocal interactions between honey-
bees and combs in the integration of some colony func-


https://doi.org/10.3969/j.issn.0412-4367.2014.02.010
https://doi.org/10.3969/j.issn.0412-4367.2014.02.010
https://doi.org/10.3969/j.issn.0452-8255.2001.02.023
https://doi.org/10.3969/j.issn.0452-8255.2001.02.023
https://doi.org/10.3969/j.issn.1005-2437.1992.02.015
https://doi.org/10.1080/00218839.1963.11100072
https://doi.org/10.1111/j.1365-3032.1974.tb00067.x
https://doi.org/10.3969/j.issn.0412-4367.2014.02.010
https://doi.org/10.3969/j.issn.0412-4367.2014.02.010
https://doi.org/10.3969/j.issn.0452-8255.2001.02.023
https://doi.org/10.3969/j.issn.0452-8255.2001.02.023
https://doi.org/10.3969/j.issn.1005-2437.1992.02.015
https://doi.org/10.1080/00218839.1963.11100072
https://doi.org/10.1111/j.1365-3032.1974.tb00067.x

%2

WIERS , AF . SR ST B X A e e A A 4 M T SRR A )

249

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

tions in Apis mellifera L.[J]. Apidologie, 1998, 29: 49.
DOI: 10.1051/apido:19980103.

ZHANG K, DUAN H L, KARTHALOO B L, et al. Hier-
archical, multilayered cell walls reinforced by recycled
silk cocoons enhance the structural integrity of honeybee
combs[J]. Proceedings of the National Academy of Sci-
ences, 2010, 107(21): 9505. DOI: 10.1073/pnas.09120-
66107.

HEPBURN H R, KURSTJENS S P. The combs of hon-
eybees as composite materials[J]. Apidologie, 1988, 19:
25. DOI: 10.1051/apido:19880102.

HEPBURN H R, MUERRLE T, RADLOFF S E. The
cell bases of honeybee combs[J]. Apidologie, 2007,
38(3): 270. DOI: 10.1051/apido:2007005.

BERRY J A, DELAPLANE K S. Effects of comb age on
honey bee colony growth and brood survivorship[J].
Journal of Apicultural Research, 2001, 40(1): 8. DOI: 10.
1080/00218839.2001.11101042.

ZALH, WA R BT I SR R A A4 A R
FLMT). A E SR, 2003, 54(4): 43. DOI: 10.3969/j.issn.
0412-4367.2003.04.048.

ABOLFAZL A D, MOEINI A, ABODOL A S, et al. Ef-
fect of comb wax age on the brood and honey product
performance in honey bee[J]. Asian Journal of Animal
and Veterinary Advances, 2008, 3(1): 53. DOI: 10.3923/
ajava.2008.51.53.

ALFALAH H, SHAIBI T, TAWFIQ M, et al. The ef-
fects of wax comb age on some morphometrics charac-
teristics of honey bee (4pis mellifera L.) workers[J]. Per-
sian Gulf Crop Protection, 2012, 1(1): 22. DOI: 10.2307/
20948.

TAN K, RADLOFF S E, HEPBURN H R, et al. Environ-
mentally-induced developmental effects on morphomet-
ric characters of workers in Apis cerana colonies[J].
Apidologie, 2007, 38(3): 289. DOI: 10.1051/apido:200-
7011.

AADELLATIF M A. Comb cell size and its effect on the
body weight of the worker bee, Apis mellifera L.[J].
American Bee Journal, 1965, 105: 87.

TULLOCH A P. Beeswax: composition and analysis[J].
Bee World, 1980, 61(2): 47. DOI: 10.1080/0005772X.
1980.11097776.

[19]

(20]

(21]

[22]

(23]

(24]

[25]

[26]

(27]

(28]

[29]

[30]

(31]

(32]

[33]

[34]

RMRA, XIFETT, JERAE, S5 B0 S0 R I I 72 J
FERFIH. B EEE, 2010, 61(6): 39. DOI: 10.3969/
j-1ssn.0412-4367.2010.06.020.

MR FRIEE M. dba: A E AR H R AL, 2009.
TR YA M. Aent: o ER Y R, 2007
AARAE. s I R ) PR ISR [T). g AL, 1991(2):
36. DOI: 10.3969/j.issn.1003-9139.1991.02.031.
RUTTNER F, MICHENER C D. Biogeography and tax-
onomy of honeybees[J]. Quarterly Review of Biology,
1989, 68(36): 214.

A, B IM). AEat: P E RO H R, 2012.
WA 55 0] S AR R SRR ). P E gk, 2007, 58(4):
17. DOI: 10.3969/j.issn.0412-4367.2007.04.009.
BUCHNER R. Effect on the size of workers of restricted
space and nutrition during larval development[J]. Wil-
helm Roux Archive fiir Entwicklungsmechanik der Or-
ganismen, 1955, 146: 579.

BAUDOUX M. The influence of cell size[J]. The Bee
World, 1934, 15(1): 2. DOI: 10.1080/0005772X.1934.110-
93286.

OGBS AR Tl LA TS R A R R 7).
FRBE EL 4R, 1990, 12(3): 129.

MRER, RSO, ARAERA, 5. S5 EATX i L) A4
K2 7). Fh E L, 2018, 69(12): 42. DOT: 10.3969/.
issn.0412-4367.2018.12.029.

TRALZE, BRAFOL, WSRO, A5 Hhg TG 515 DR/ HoAk
FRMA[T]. Eig 448, 2019, 39(7): 5. DOIL: 10.3969/j.issn.
1003-9139.2019.07.005.

MARLA S, ERIC E JR. Do measurements of worker cell
size reliably distinguish africanized from european honey
bees (4pis mellifera L.)?[J]. American Bee Journal, 1992:
252.

JOHN B, MCMULLAN, MARK B, et al. The influence
of small-cell brood combs on the morphometry of honey-
bees (Apis mellifera)[J]. Apidologie, 2006, 37(6): 667.
DOI: 10.1051/apido:2006041.

KAMSC. AT &SRR S L 5 47 Sk &R D). T E IR
1%, 1964(5): 133.

WK TR be 577 BB R REE 2 (1],
[ 51, 1992(3): 23.

ALY AR TR,


10.1051/apido: 19980103
https://doi.org/10.1073/pnas.09120-66107
https://doi.org/10.1073/pnas.09120-66107
https://doi.org/10.1051/apido:19880102
https://doi.org/10.1051/apido:2007005
https://doi.org/10.1080/00218839.2001.11101042
https://doi.org/10.1080/00218839.2001.11101042
https://doi.org/10.3969/j.issn.0412-4367.2003.04.048
https://doi.org/10.3969/j.issn.0412-4367.2003.04.048
https://doi.org/10.3923/ajava.2008.51.53
https://doi.org/10.3923/ajava.2008.51.53
https://doi.org/10.2307/20948
https://doi.org/10.2307/20948
https://doi.org/10.1051/apido:200-7011
https://doi.org/10.1051/apido:200-7011
https://doi.org/10.1080/0005772X.1980.11097776
https://doi.org/10.1080/0005772X.1980.11097776
https://doi.org/10.3969/j.issn.0412-4367.2010.06.020
https://doi.org/10.3969/j.issn.0412-4367.2010.06.020
https://doi.org/10.3969/j.issn.1003-9139.1991.02.031
https://doi.org/10.3969/j.issn.0412-4367.2007.04.009
https://doi.org/10.1080/0005772X.1934.110-93286
https://doi.org/10.1080/0005772X.1934.110-93286
https://doi.org/10.3969/j.issn.0412-4367.2018.12.029
https://doi.org/10.3969/j.issn.0412-4367.2018.12.029
https://doi.org/10.3969/j.issn.1003-9139.2019.07.005
https://doi.org/10.3969/j.issn.1003-9139.2019.07.005
https://doi.org/10.1051/apido:2006041
10.1051/apido: 19980103
https://doi.org/10.1073/pnas.09120-66107
https://doi.org/10.1073/pnas.09120-66107
https://doi.org/10.1051/apido:19880102
https://doi.org/10.1051/apido:2007005
https://doi.org/10.1080/00218839.2001.11101042
https://doi.org/10.1080/00218839.2001.11101042
https://doi.org/10.3969/j.issn.0412-4367.2003.04.048
https://doi.org/10.3969/j.issn.0412-4367.2003.04.048
https://doi.org/10.3923/ajava.2008.51.53
https://doi.org/10.3923/ajava.2008.51.53
https://doi.org/10.2307/20948
https://doi.org/10.2307/20948
https://doi.org/10.1051/apido:200-7011
https://doi.org/10.1051/apido:200-7011
https://doi.org/10.1080/0005772X.1980.11097776
https://doi.org/10.1080/0005772X.1980.11097776
10.1051/apido: 19980103
https://doi.org/10.1073/pnas.09120-66107
https://doi.org/10.1073/pnas.09120-66107
https://doi.org/10.1051/apido:19880102
https://doi.org/10.1051/apido:2007005
https://doi.org/10.1080/00218839.2001.11101042
https://doi.org/10.1080/00218839.2001.11101042
https://doi.org/10.3969/j.issn.0412-4367.2003.04.048
https://doi.org/10.3969/j.issn.0412-4367.2003.04.048
https://doi.org/10.3923/ajava.2008.51.53
https://doi.org/10.3923/ajava.2008.51.53
https://doi.org/10.2307/20948
https://doi.org/10.2307/20948
https://doi.org/10.1051/apido:200-7011
https://doi.org/10.1051/apido:200-7011
https://doi.org/10.1080/0005772X.1980.11097776
https://doi.org/10.1080/0005772X.1980.11097776
https://doi.org/10.3969/j.issn.0412-4367.2010.06.020
https://doi.org/10.3969/j.issn.0412-4367.2010.06.020
https://doi.org/10.3969/j.issn.1003-9139.1991.02.031
https://doi.org/10.3969/j.issn.0412-4367.2007.04.009
https://doi.org/10.1080/0005772X.1934.110-93286
https://doi.org/10.1080/0005772X.1934.110-93286
https://doi.org/10.3969/j.issn.0412-4367.2018.12.029
https://doi.org/10.3969/j.issn.0412-4367.2018.12.029
https://doi.org/10.3969/j.issn.1003-9139.2019.07.005
https://doi.org/10.3969/j.issn.1003-9139.2019.07.005
https://doi.org/10.1051/apido:2006041
https://doi.org/10.3969/j.issn.0412-4367.2010.06.020
https://doi.org/10.3969/j.issn.0412-4367.2010.06.020
https://doi.org/10.3969/j.issn.1003-9139.1991.02.031
https://doi.org/10.3969/j.issn.0412-4367.2007.04.009
https://doi.org/10.1080/0005772X.1934.110-93286
https://doi.org/10.1080/0005772X.1934.110-93286
https://doi.org/10.3969/j.issn.0412-4367.2018.12.029
https://doi.org/10.3969/j.issn.0412-4367.2018.12.029
https://doi.org/10.3969/j.issn.1003-9139.2019.07.005
https://doi.org/10.3969/j.issn.1003-9139.2019.07.005
https://doi.org/10.1051/apido:2006041

	1 材料与方法
	1.1 材料
	1.2 方法
	1.2.1 试验蜂群准备、不同使用时间巢脾的获取和样本采集
	1.2.2 子脾区域巢脾结构指标测量
	1.2.3 巢脾有效面积及子脾面积测量
	1.2.4 工蜂形态指标的测定
	1.2.5 数据处理和分析


	2 结果与分析
	2.1 不同使用时间的巢脾结构变化
	2.2 巢脾结构变化对蜂群生长的影响
	2.3 巢脾结构变化对出房工蜂形态特征的影响

	3 讨论
	4 结论

