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Comparative study on the niches of Apis mellifera ligustica and Apis cerana cerana
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Abstract: To elucidate ecological adaptability of Apis cerana cerana and Apis mellifera ligustica in Wannan mountain areas
of Anhui province, food niche, temporal niche and spatial niche of the two types of bees were systematically compared. Our
results indicated that food niche breadths of Apis cerana cerana and Apis mellifera ligustica were 0. 923 and 0. 765,
respectively. For Apis cerana cerana, there was very little difference in their preference for different plants, whilst Apis
mellifera ligustica showed a much higher variance. The niche overlap index and niche similarity between the two bee species
were 0. 160 and 0.755, respectively. During the florescence of brassica campestie , temporal niche breadths of Apis cerana
cerana and Apis mellifera ligustica were 0. 879 and 0. 801, respectively, whilst during florescence of Eriobotra japomica,
temporal niche breadths of the two species were 0. 760 and 0. 677, and their spatial niche breadths were 0. 797 and 0. 670,
respectively. Our results also suggested that all niche breadths of Apis cerana cerana were broader than those of Apis
mellifera ligustic, and that three-dimensional niche values of Apis cerana cerana were 1.57 and 1. 61 times higher than those
of Apis mellifera ligustica. Above results clearly indicated that Apis cerana cerana has a better ecological adaptability than

Apis mellifera ligustica in Wannan mountain areas.
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Table1 Comparison on food resource niche of Apis cerana cerana and Apis mellifera ligustica

E R4 Honey plants

2633 Type CE I T AT

Brassica Astragalus Vitex Sesamum K . 3, Nichc breadth

sie L icus L imicus L entale L japomica  Eurya Thunb
campestie L. sinicus L. sinicus L. orientale L. (Thuzb) L.
jmt

I:Pﬁ( 2 . 747 574 533 465 391 919 3629 0.923
Apis cerana cerana( unit)
p; 0. 206 0.158 0.147 0.128 0.108 0.253
BB(R)
Apis mellifera L. (unit) 781 591 517 374 57 237 2557 0.765
p; 0.305 0.231 0.202 0.146 0.022 0.093

2.2 FRMEEES AR E R i R PR AR S

HI32 2 THEAT, T SEAE 5 vh e 5 T e o ) S R A 2 2 B8 2 112 0. 879.,0. 801, v e b ] BE R AR 2543 58
BRTERE, PR LR ERHEP7E8.00 2 1400, M EHEEHELBIE 10:00 £ 16:00, HHEEFE A HR
B EEA AR N 0. 146, FEEAE R R YTIR_E X AP A= 2 B Oy 0. 133, e i AT HE IR b T e A 25
PR 0. 875 AR FIIM By 7. 72, X B A A B 0 B R N, 0. 040, FEE X o e A 28
PR N, 05 0. 029, N B¥/NF 1, RAPIH R B WS BRI B 938AL . PR EER BN
FEA I B B LB RO Z IR BE1T ¢ K, ¢ = 0. 0629, df =12 B, 16,05 =2. 18,8 <ty o5, AP E PR LR Z IF]
ERABE,

R2MSRALH ISR R A F RS B

Table 2 Comparison on time resource niche of Apis cerana cerana andApis mellifera ligustica in flowering phase of Brassica campestie

Fif ] Time HARIRRE

%7 Type .

6:00 8:00 10.00 12.00 14.00 1600 1800 s Nichc breadth

=

qﬁ%@( R) . 316 514 757 678 504 357 228 3354 0.879
Apis cerana cerana(unit)
pi 0.094 0.153 0.226 0.202 0.150 0.106 0. 068
BiE(R)
Apis mellifera L. (unit) 166 431 694 792 681 517 127 3408 0.801
Pi 0.049 0.127 0.204 0.232 0.200 0.152 0.037

B3R 3 MRS, AR B g 5 B i [R) IR AR 752 588 43 A 2 0. 760.,0. 677, H i by [] B3 I8 A= 257 98
BRTER, PR EMAT LR KB R RF & R SR EM AL B — B, (B R R A AT AR 25 1 18] O 8:00 = 1400,
16.:00 #&8/>, WTREH T A FRE B GEM REH:2 e, PRI L BieE R ER Y 0. 139, B
e IR _E e AR 2R ER A O 0. 124, vholder i B] HE IR b X B AR AR A L O 0. 901, X B d
Y0 316. 43, B TR REI0 A A5 A BRI N,y 10535, BEHEREoh BB 2 B AN RO NV %9 2. 8508,V ik T
1, ZIAPE TR EMATAE B I R R T P A A . TR0 35 e SR SR AT 78 & i R O AP A U B 2 1B ¢ R B Y
ER1=2.6149,df =12 W, 15,05 =2. 18,1 > 1, o , RIIE MR EZ M Z R BE

ERHRUAZMN, TEREHE, HPBERRWRR. /DI, B TP BN (Vespidae) . 5] /R
( Vespalinnaeus) . ‘H WL.H)HG B2} & ( Vespa nigrithorax Buysson) | B J& W ( Vespa bicolor Fabricius) 4 ¥ &
( Vespa mandarinia Smith) ,J£H ¥ ( Vespa basalis Smith ) | 5 E ] #& ( Vespa affinis Linnaeus) . 2 B 1& ( Vespa
ducalis smith) Fl/NE: R & ( Vespa tropisca baematodes Bequaert) % 7 F , TE LB X E A 7EkE RS I XK A PY
RANLIX . BPEENUZS 2 RATHYEE e, T EE7E ST DU R ik, e /i, B B e 0 — HH B, X
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Table 3 Comparison on time resource niche of Apis cerana cerana and Apis mellifera ligustica in flowering phase of Eriobotra japomica

B E] Time h
2 Type 6:00 800 10,00 12,00 14,00 16,00  18:00 3 N;ch?liiﬂl
,:Pl'@( R) . 129 496 937 816 509 388 183 3458 0.760
pis cerana cerana( unit)
p; 0.037  0.143  0.271  0.236  0.147  0.112  0.053
Ef ,E:;;e o L. (unit) 52 181 226 374 216 133 61 1243 0.677
p; 0.042  0.146  0.182  0.301  0.174  0.107  0.049
R SR E RS HENE ENEELT 160 330
1, HE 1L, SIS EENH L E5% 140 1310
HFE 1100, Tich ety B tH SR HEHI7E 1000, SRMH % 10 1 J290 ~ T
BBSHTT, XIS TR R I BV BT £ o lowgs
BT WIS RO AR R Y r N 0. 6438, df =6 BF, T 5w I —250%%
ro.0s =0. 707 ,7 < 1, o5, FRIAHHIE 5 e 1 B4 A B § é 60 - 230 §§
2, LB v e L Bl e 0 A R T T Y I Bl B, Bk Eg 40 o ~210 ¥ 8
HETGERRE R, B A RN e 5 B 20 190
HITRR AL r Oy 0. 8146,7 > 1005(0.707) , FIH ZFIAH 08:00 | 1o:|oo | 12:|oo I 14:|00 | 16?00 170
K2, VLHA SR i e T W BR ) 55, BB IR R B ] Time

MR Hr e 1 SR ] RSy Oy R I B M 5, PI Z I
R R LPIR T X T80 K R, TR 5
SR, SR SO Y TR AR
3.3 ERMEEES b a e o ) PR AR S

PP E BN FER BT TR 4, B3R 4

wasp

Bl1 2 SHAETE B A R R

Fig. 1 The relationship of working time between honeybee and

I 4% 5% Apis cerana cerana; 1T BRI ¥ Apis mellifera
ligustica; 11 BBRI&H & Vespa nigrithorax Buysson

HER, TS ER=REIRAETM TR H R 0.797.0. 670, fr 22 Al FEIRA A R K T H#,500m &
B R AR RIA 7. 1% B R RE 1.7% , Wl TAFEER A EE K. S8 A5

g &

F4 ALADEH gt R T E F RS LB

Table 4 Comparison on space resource niche of Apis cerana cerana and Apis mellifera ligustica in flower phase of Eriobotra japomica

¥81& 5 & Elevation above sea level

BT
T
A Type i 100m 200m 300m 400m 500m P Niche breadth
Zero point
=
I:Pﬁ( ) . 971 679 513 372 294 216 3045 0.797
Apis cerana cerana(unit)
p; 0.319 0.223 0.168 0.122 0.097 0.071
BiE(R)
Apis mellifera L. (unit) 219 187 109 65 47 11 638 0.670
p; 0.343 0.293 0.171 0.102 0.074 0.017

Hh e 2= R IR b AR AR B RO 0. 179, 5 M7 25 (R FER b s AR S EE RO 0. 150, AP fE =
I BTIR b X B A A AR 0. 903, RIS FIETE AR b B BER—BH . WIS, MR
B/ R AR SRR RIEFE SR R % B8 - 0.9655 1 -0.9818 ,df =4 I, 1o o =0.959,r (H¥KTF
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To.oro LEMIFEIIEE d g 401. 17, Pt B A A B B N,y 1. 4307, e P e AR AV B9 208
FREE N,y 4. 890 N KT 1, RAWETEME KR E R R A A B2 S A BB, PIfh 8B 0 R
AR R Z I BEAT ¢ A0 =2. 3786 ,df =10 B, 10 05 =2. 23,1 > 1.5, REARE MR BZ M2 F B
2.4 FERMEEES SRR Y IR 2 8 E =404 50

BIEAR B, = []B. R =2 AZSME D 0. 5591 (IMARIERI A R AE S ETHE) F1 0. 6466

(FATSEAE B I R AR BT ) , RUGE) = 4EA AT A9(E D 0. 3470 710.4106, RI[ADMRERE AKX B =

L T, B SR R AR ST, BB AR AN, A R SRR, G R

SY P
By =4 A A R Y 1. 61 A5 1. 57 £, FRUFE e pe L X o e b T 0 Y 2R A O 58 , #E 4R 7 BRI G
KRR,
3 gZig5iig

FER Y CRIFHY) IR I TR B VR < R B IR b, rp e A 27 S 35 K T 75 7 3 0 o et B DR R 4R
BAFHERDN, TR R SRR R, R T B, B R E R SRR . B
WEREBUFR A RE MBI X BRI Y, E XN E RIS  3E BB SO0 L X F 2 B I 454
FHER, AR OB R L R A LA X M R R e ) 22, B A RE (KB
IR ) HEREK, BRI b I XS AR R A, RO, TRAT R, STIA AR i e SRR R A X e S R
=R, B E, RN ZERER,

ZHRE MiptE " BT B S P SN EBRAF SRR, BHA RS UAR RSS2
¢, RS A AR YT TR AR A ST P 07 B e, P S ) L L R B AR, A 5 R B A
FEITERTEAMEAEY] , 0+ 2R R B LSRR TR B AR A8 PR 5 — Lo
Ko XLFPRIERIE B, A RAEIHAL, PR EERVE , T ERRDEZRI

B g B BB R S AR , 2 IR 2 R — A R IR
B —AEY  FEROUH BT BUR & B B, B F s S RBISC R B B B TR ) , RISk e 7 IR B
FHFRE, 5 REW 4 B A AT 55 BRI B TOR (P R B 5 BATZ B . H I RA BRI
Rt ek, PR ER X B ERZ 6, AR ERRAE CRIERE R NILMEX A A B
BITIRBE ;I b e R, R 55, PR A R K KA F R A NP A R RFH A ZE T, HiF
SR Fr st X BRI ) L — , R MR T BRI S ER AR, RN E BRI R &
TR YIR BB R B A P P R, T MEH OL R AL S8 BT A S A e A 45 B R 77 7 3

FEF —REHX , s H 7 HBIFCRIBH R R HE 2 ~3 he B, B AR B 0 BN IR
A VT R e, PR SRR AR Bk BB (B AR Y B Z R , BHTE D — )
FRm R, EERARAR, ERIFBONRH Y S H D

SIPIF B AR S A S B R B AR O ¢« IR RGBT, WTLAE th, AR Y R eI R R
FARK PR LSO BRI/, IR RER I ZF A BE, WHH R AT B RER, B
MHEEZRER BE, WFMEZRZERF AR B, EFREEF b, H iS5 58 A fEMAE R — S RE s,
Hh e e 7[R BE [N R T R e TR R AR AR BE R A, A R e A R R ) TR R B TR R
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