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Morphologic and Taxonomic Study of Apis cerana
in Wumeng Mountain Zones
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(Eastern Bee Rasearch Institute, Yunnan Agricultural University, Kunming 650201, China)

Abstract; The morphological characters of Apis cerana in Shuifu of Yunnan and Liupanshui of Guizhou
in China were studied using morphological methods. Four populations (15 samples each population) of
A. cerana were collected from Shuifu of far northeast of Yunnan Province. Three populations (15 sam-
ples each population) of A. cerana were collected from Liupanshui of southwest of Guizhou Province.
Thirty-eight standard morphological characters were measured. The data were statistically analyzed as
factor analysis and cluster analysis. Results showed a high degree of variation in size and color with va-
rious geographic features. The bees of A. cerana in Shuifu and Liupanshui form an individual branch
combined with other A. cerana bees in Yunnan.

Key words: Wumeng mountain zones; Liupanshui; Apis cerana; morphology

Vol. 24 No.3
May 2009

T JUPEE RN IR |5 RUN:E3 /N N (VA R
AR AL R S IR IE AR, ARE - PURgaE
JLEME LS, BIERUITHALER; Pk 2 000
m, 1250 km, SHREAEIIHL, lE] 2 2 H AR D)
ML RS A T, Sk AR, T I
A RETE AT . R AR M SR R T
S o S5 T DU )1 7 R g B e DR

Wi ks HH1 . 2008 -05 - 16
# FATH . FRARBFESTIH (2006 30671592)

WPy | R A A FIENGE T LR, W=
A —E R

I 308 e DX 90 % 552 L R T 3 WA o Jhk s 9 R
], JEM— 8 KR BE R, 2 X [ AR IR
MR RSy, ALFRK R 2 W W55 2% 0
UL, HERWMEA; TR, i, 2
o g -1 A TS 0 ) A A O A A LB A R €8

&8 H #. 2008 —09 — 04

EERA: s (1984 ), &, mm#P A, TESRLUIEA:, ERNFEEE SR,

« s A IHAE# Corresponding author; HE,
E — mail: Eastbee@ pubic. km. yn. cn

B, WEE AN, Bz, WL, TENFEEEA YRR



400 pay el 8| N =2

%24 %

MKE AL KT VT, BT s e, fv
Tttt o 58N JE WA = KA, R
B 1986.4m, ffK267 m, MXEZE3 773 m,
SRR Ay R AW A 1000 mm,
PR 17.8 C

INTIKALTF S NAA VUS55 L B ol oyl X 42
HE MbESIL 4l 25°19744" % 26°55'33" A4 104°
18202 105°42'50", Hu# P AL, Jbmmfk,
rAR AL BT R 2T F R ok, AR, — &
X TR AE 1400 ~ 1900 m Z i), Hugh 500 L1
M. ERRCAE, BAEM. E, mE, %
Mk R, BRESNREERM, B
KR AR X, SZ AR B R iR e, AR E
W, BfEEN. T RRR K, Rl A
i 2 52 0A

W T LRI A B R SR AE , AE B
FEI ) 537 B Al oA 3 R A FE R —
ANFEIR I M P K SR T A AR e, BT
TEASFFE R A A 2 B L, oL
WL Y A 2 1) 2 40 B L B R s
AT 5% 2 B RUTTNER1988 4F 2 1 i pr 7,
XK & RIS BRI 2R 07 S AR A AT I, St
SE B IE T 2R A R A, I 5 i
DR E R A SR R AT 0 BT L8R, AR R 35
2R 7 4 e 1 oy e b o

1 #MHEFE

1.1 #rk

SR & RIS EKCRIE T 4 BER 3 BEAR DT
B A cerana, FRRER 30 KT, A 75% B
K ARICIFIRLIRAE . FEREE 15 H T8, R
FEFFIFES I RUTTNER1988 A1 $ H % I 5 s o 2F
1o B3 FUE B2 38 ANRHE
1.2 i

T IEPRIE 15 H 8 i 1) 5 AR 3 35 1L
A b, B R LR BB 75% O RS T
W, HEMEHEEESAE N2 78 A,
¥ B BRI CERAE S b, H% 15 R
BB R NG, RUOIRE I 1 Fr 23k
Ak, BR8P I IR
TE IR — M, A T TR B A
15 U e AR T4 B 0, K URORS B 7 2 11

ETEERAE GBI b, JF @SR [ E
SR T AR R

SYEHUE MG RS, X 15 HE R
MRUR [ 2 AE G 5 L AR A S A8 b, TR 8% 1L ] o
A T5% WA, % S A5 A I OBE T o LR 6
itk ErRr 1 ARGERE, B4 FihbAae
BB 1Y v RN R ALY TR B B R, e A
F/NE R BB 1 R 2 DL R e Sk T Y
o 1 AR B 21,

P 2, 3, 4 RN HIEHHEE,
WUCKEBIERRAE & b e ar i aE I b, R)E
FHBE VI Fr [ e, MBOEs 2, 3, 4 HHRIK .
553 BEARRGS 6 BEARFI T 5 AL, B E
i FIRJTAOREE 3, 6 1E A YR

SRR e R RIS 3, 6 I A Bk
RO L il — 52 A8 s A b 1 A AR L R A A 1Y)
WE .

1.3 Hdliiba

JH SPSS %4 (Version 11.5) X} A $0 ¥ 3k
T EZWIr 0. BB AMPE R 04, R
BT H BTE T4 735 25 B s i AR AU FRE S 1k 2
DAL T Aok S PR AR BE 1 S ) o i L. IR
ST HATE TR 5 52 10 R 2R 5 s I Y R R A A
fa5Ak, DA DL dme /0 1 2 ] DR 3208 B A8 B fe R
R, AT SRR R T EE S ZmAE N
HEM X R &g Z LS KR, ERERD
BRI Hrrh, Bz R ML R 2R T et
FEPTEE B AR R 1) == P A A B — B i AT T
oA

2 ERE5HH)

2.1 FEWor iR

M2 ASANRIRE AT T BB R A 2 203 o3 B
(PCA) &5frp, i3 MHEEFANE, Al
Z M3 1 1Y 38 MLV B AR 22 1773
Bro BIE 1 (Factor 1) 44 1 #dlE HLILA 38.3%
AL S, SR B A RMASE, A
FEHATR . R, M SE B 3 R 3
TR, AP, Bk, R4 iR BB RE
L6 MR, AT TE, 5 4 FiR. Bk
J10, #Pkf K19, E 2 (Factor2) fL4% T 4ds
AL 35, 15% M7 5, X SERs B RS R aA e,



553

SRALZS, 2 BRINARITE RIS Ry ST

401

EATESE/NE B2 kM Je6. 53 Bk
PR . B 3 AR BB e . 58 6 MM .
B3 AR R 1 XTSRRI NG R Eia 1, @
Jikf N23 | kAR E9 . 556 AR B BRKE.
WRAIEIE 2, 2 4 HREIE. B4 TR ENsE
KEE2, Weg, #lksm B4, @k LI3, 453
HHREiE, K3 (Factor 3) AL T i B I
11.51% A8 5, FEAFEMIKA Q18 ki Hifh
1, Pk a, kb, @k D7, ik 3 ANHEQ
157 85.03% WA 5 .
2.2 RASHIER

MET R 5Hra] LA H: 4 Label Num 7€
24 F AT, IKE RIS BRI AR T 8% S5 < mvhde
ERTEAR AR T e A WH B AR T s g o0 J1, sk
AR

Label Num 9 + + + + +

§iH 4k Sayingpan 14
NNYT Lijiang 15

¥ 7K Lushui 13
Pk Yangbi 12
+)I| Binchuan 11
2% Huize 10
JGYL Yuanjiang 9
S Simao 6
St Pingbian 8
[ 11 Hekou 4—
)l Caoba 7
Syt Jinghong 5

/K& Shuifu 2
F8ER Deqin 3
7N 7K Liupanshui 1

1 FAEENRESITE

Fig. 1 Cluster analysis of 4. cerana

2.5 + 1 5 Simao
201 . * K 7.-%"? Shuifu
’ v $EAL Sayingpan
~ LS .| Dt 14 Pingbian
5 10 : ¥ K Lushui
& ) L 1T Lijing
& 05 . "5tk Jinghong
ik 0.0 . o2 ¥ Huize
= « 31 [ Hekou
-0.5 —_— owx o |»f8 £ Degian
0.1 o & 41 Caoba
- ° * 5% )I| Binchuan
-0.5 o NAL/K Liupanshui
-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5
[K1Z1 factor 1
2 RAEEHNRZRI-FR2HE
Fig. 2 Factor 1-factor 2 analysis of Apis cerana
2.3 HERSHTEER

P2 R T 4t SR T e K R 2R 8 e

B, MR OB, NTKBYRTT & AR
AN, BUOER, PILME AT —E R 2E

*1

Tab. 1

BRILRRHEERFL 384
AR EMREE

Means and standard deviation of morphometric

characters of A. cerana in Wumeng Mountain

2T IS

characters

W i K
Zhaotong Shuifu

mean + SD

NHEK
Liupaishui

mean * SD

FAEMAETEK HAIRL
EERAERK 1 TOML
ENUERLEK 2 TOM2

&

S =R PT3
SRR, PT4
S AR LT3
O p K LT4
fibf LST3
AR K LWM
IR 5 WWM
55 = MEARUS B IR DWN
SEAMERE 1ST6
SSIER L WST6
AR LFW

R 5 WEW
/NE R Bt 1 SCUTI
JING B it 2 SCUT2
WxfYEiE 1 LABI
TXMBIE 2 LAB2
Jitlik a CUBL

ik b CUB2

Ak A4

ks B4

ks D7

@k £

ks Q18

kA J10

ks J16

#H

Sie

£
!

fon

£
!

]

48.208 +0. 927
39.067 £1. 694
91.467 +1.324
251.006 +3. 614
318.488 +5.367
196. 851 +2.399
113.462 +2.248
7.350 £0. 908
7.933 £0.172
7.117 £0. 240
190. 894 +4. 284
188. 341 +4.218
254.087 +4.378
120.743 +12. 516
208. 028 +6. 749
31.731 +5. 691
232.617 +5. 898
284.136 +6. 568
869. 036 +6. 385
305. 824 +2.230
6.017 +1. 543
3.200 +1. 038
6. 950 +0. 064
2.250 +0. 350
55.354 £2.476
14.599 +0. 983
32.060 +0. 760
109. 560 +1.514
93.749 £1.572
20. 880 +0. 687
86.915 +0.969
47.139 +1. 308
106. 296 + 1. 463

44.166 +£2.754
30. 845 £7. 027
84.355 £2.590
241. 888 +2. 844
301. 529 +5. 457
190. 001 1. 566
107. 164 +1. 812
8. 600 +0. 406
8.222 £0. 102
7.289 +0. 168
178. 882 +5. 456
177.195 +6.593
233.153 +£5. 488
117.728 +9. 591
196. 205 +3. 571
26.540 £7.984
218.952 +2.732
263.533 £1.425
836.905 +11. 041
298.361 +0. 243
6. 620 +0. 907
3.324 +0.223
6. 800 0. 200
4.711 +1.614
53.239 +1. 691
14.251 £1.208
31.950 £2. 186
110. 314 +4.397
93.930 £1. 628
21.119 £0. 545
89.773 +2.471
46.723 £2.922
104. 453 +1. 465




402 =R K2R o 24
(g 1) MR, X—HRERSELE VU =8
— WEK Ak SR E NI S S W N T M R
Ten Zhaotong Shuifu Liupaishui zk %gﬁ[[g ~1]
characters . ©
mean + SD mean = SD
kA K19 80.288 £0.155  78.655 0. 636 [ &%k ]
Mk 113 16.163 £1.274  16.405 +0. 548 \ . I L
B : : (1] MR, W ERAKTEEILAEE (1], B
ks N23 85.6722.596  80.3591 £3.163 ek 2001, (6): 3 -4
Mk 026 32.012£0.985  35.106 £4.263

18.733 +0.490

18. 045 £0. 833

4% HOOKS

3 it

55211 F A F AR = I A6 RN 5 M s B v
B, MKE BT AR, SEKSspdt
TR, AEXIZHL X W 7R T e AT I A 2R 5
i, A BZHL X RN EAR 19 7R 5 e 5 48 N B 2R
¥ TE, MEER 1 A2,

M2 ATLAS Y, S50 R AR T R A
R1EkERE, bTFRZED EZE5MEK/ME
XK, PLAK & R T B AR LR, iR
BRI R T BRI ER 2 ki,
IKE F 7S #E7K 1 7R J7 8 e 1) B0(E 2 B K,
MK 2 ZESEEME, Fik, KRR
KR B R B 1R o BT LIK & AR 1
FRIE AR, Rk, X 5KE MNP
MAMER RN EA X, KEbKT, &9
VL. BEVLAC I My, v F = pd e b, W 4K I
21986.4m, FEHSEIE17.8C, NEKNE
T WM, Bk, B5 &k
JEE 58 5 i, 1K e A A KR €8 TR A A 58 45 SR AR
AREFE—P R, X575 8K 1Y H B Fn <45
IR AR, ANEKESFILANEER
i, JEALE $A B KR S AR X, Z RS

(2] R, MAH. =R LSS BN T
FPEWFTE [T]. ##ee, 2002, (3): 3-4.

[3] B, sk, MgE, % PEATEEESY K
AEPBERTTE (V] sl R (A ARR
2£RR) , 2005, 20 (3) . 410 —414.

[4] R, BRR, &%, % KALWARTEERES
FAIERTSE [J]. EEE, 2004, (6): 9-10.

[S] B, MAE, XEk, % #e5H AT EENE
SRHEWETE [1]. #iEAeGE, 2004, (11):4-6.

(6] HE, A&, XIEEk, 55 BIACHAe 58 b i i £
R (1] sl K%l (ARR
i), 2005, 20 (4). 265 -268.

[7] RUTTNER F. Biogeography and Taxonomy of Honeybee
[M]. Berlin; Springer-Verlag, 1988 120 —160.

[8] TAN K, FUCHS S, RUIGUANG Z. Morphometrical
characterization of Apis cerana in Yunnan Province of Chi-
na [J]. Apidologie, 2003, 34 (6): 553 -562.

[9] TAN K, HEPBURN H R, RADLOFF S E. Mutiple anal-
ysis of China Apis cerana [J]. Apidologie, 2008, 39
(3):343 -353.

[10] TAN K, MEIXNER M D, FUCHS S. Morphological and
Molecular Studies of Apis cerana Fabr. ( Apidae, Hyme-
noptera) in China [J]. Systematics and Biodiversity.
Systematics and Biodiversity, 2006, (4). 473 —482.

[11] TAN K, SMITH D R. Mitochondrial DNA diversity of
Chinese Apis cerana [J]. Apidologie, 2007, 38: 238
—246.





