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Response of food resources and trophic niche of Apis cerana cerana to an
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Abstract: To further understand the distribution of Apis cerana cerana in the north valley of the Lancang River, as well as
variations in food resources and trophic niche, we investigated honeybee distribution at different altitudes. Using
melissopalynology, we studied pollen composition of the honey samples collected from different altitudes. We analyzed the

correlations between altitude, food resources, and trophic niche. The associations between the natural environment and A.
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cerana cerana distribution, altitude, nectar and pollen plants, food resources, and trophic niche were addressed in this
study. The results showed that food resources were abundant in the north valley of the Lancang River, and A. cerana cerana
mainly inhabited areas between 2,200 to 2,800 m above sea level. The types and quantities of pollen consumed by A.
cerana cerana differed by altitude. At the altitude that most A. cerana cerana inhabited, pollen was rich in type but low in
quantity. With altitude increasing, the quantity of pollen first decreased and then increased, where as the types first
increased and then decreased. Trophic niches of A. cerana cerana were different according to altitude, which might be
caused by the differences in plants, pollinating insects, and herbivorous animals. No significant correlations were detected
between altitude and trophic niches (r=0.051) , altitude and pollen quantity (r=0.047) , or altitude and pollen types (r=
0.144) . Trophic niches were positively correlated with pollen types (r=-0.305, P <0.05) , but not with pollen quantity (r
=-0.064). Pollen types in the honey sample were positively correlated with pollen quantity (r=-0.303, P <0.05).

Key Words: Apsi cerana cerana; melissopalynology ; nectar and pollen plant; trophic niche; altitude; Lancang river valley
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Fig.1 The distribution survey of Apis cerana cerana at different altitude regions
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Maxim.) f& £I. ( Malus asiatica Nakai) | J& I /R F& K (Alnus nepalensis D. Don ) | ¥f B 7 ( Elsholtzia cypriani
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H %50 5 ( Trifolium repens L.) | TN 1.3 {£ ( Wikstroemia lichiangensis W. W. Smith) , % 01 ( Ligustrum lucidum
Ait.) JYE 4 ( Elsholtzia fruticosa (D. Don) Rehd.) . KM #% ( Eucalyptus robusta Smith) | % 1675 75 ( Elsholtzia
densa Benth.) . % #f € ( Cuphea hookeriana Walp.) . 1. {4 #§ ( Lantana camara 1.) ¥k 4 88 ( Rhodomyrtus
tomentosa ) \\LI%F ( Rubus corchorifolius L. f.) . 1 #: % ( Rhododendron mucronatum ( Blume) G. Don) . Ll % f#
( Dioscorea tokoro Makino) 55

F1 BEHRPHEBHMER LG
Table 1 Plant pollen species and proportion of pollen identified from honey samples

FACK SR T R 5 BB LB (P,) /%

HPIERYFI Proportion of pollen identified from honey samples
Plant pollen species

No.l  No2  No3 No4  No5 No6  No7  Nos8 No.9
G228k Hypericum monogynum L. 100 58.3 99 100 67 93 91 84
F5F Fagopyrum esculentum Moench 8.3 1 9 3
B4 Lilium brownii var. viridulum Baker 33.4 2
22 B KBk Carduus crispus L. 33
SR Agave sisalana Perr. ex Engelm. 100 4
LB SR 2 2E Tawillus thibetensis ( Lecomte) Danser 1
B3 7% Rosa multiflora Thunb. 13

R2 BEHRPNEHMERELLE
Table 2 Plant pollen species and proportion of pollen identified from honey samples
AAERE H A T 5 SAER LLB (P, /%
Proportion of pollen identified from honey samples

No.10  No.11 No.12  No.13  No.14  No.15 No.16  No.17 No.18

HIYI IR T

Plant pollen species

4228k Hypericum monogynum 1. 45 95 79 55 75 100 100 100
=3 Fagopyrum esculentum Moench 3
M Brassica chinensis L. var. oleifera Makino et Namot 55 5 21 45 25 97

x3 BEHERPHENMER LG
Table 3 Plant pollen species and proportion of pollen identified from honey samples
AL TE 2 b o5 BAER I LU (P,) /%
Proportion of pollen identified from honey samples
No.19  No.20  No.2l  No.22  No.23  No.24  No.25 No.26 No.27
4228k Hypericum monogynum L. 71 88 100 81 72
7+ Fagopyrum esculentum Moench 3 6 44 100 10
WM IA3E Brassica chinensis L. var. oleifera Makino et Namot 97 56 43 18
BT Elaeagnus pungens Thunb. 6
WAl Vaccinium bracteatum Thunb. 57
TEAESK Hemerocallis  itrine Baron 19
WK% Rubus biflorus Buch.—Ham. ex Smith 17
3 Elsholizia ciliata (Thunb.) Hyland. 12

YIRS

Plant pollen species

HE— 25537 A 2 W ORI P (R (AR B0, AT 2 T e AR g e et F e v 3 BRI E R, T2
OIAER A 2k FRAE JETHRREAR RAET R R FORUPEOR 27 A I AF . R IIRIE TR AL B X
AR IR R R AT h AR e R AR A BB IR Y P 2R 2O B 228k 3R A JRIRURREAR R ETE il
FIE B AT A AT 4
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x4 BEEHRPHENMER LG
Table 4 Plant pollen species and proportion of pollen identified from honey samples
FAETE g op G SAER R LB (P) /%
RZRAEL S Proportion of pollen identified from honey samples
Plant pollen species
No.28  No.29  No.30  No.3l No.32 No.33 No.34  No.35 No.36
4228k Hypericum monogynum L. 94 [ 54 96 50 100 69 100
F# Fagopyrum esculentum Moench 10 46 13
SIFK Agave sisalana Perr. ex Engelm. 5
I Brassica chinensis L. var. oleifera Makino et Namot 4 50
AR Elaeagnus pungens Thunb. 6 2
IKELLA Viburnum cylindricum Buch. —Ham. ex D. Don 44
B A Lilium brownii var. viridulum Baker 2 16
T-H ) Senecio scandens Buch.—Ham. Ex D. Don 87
BAEFHE Bidens pilosa L. 46
®5 BEHRPNOLHFHERELLS
Table 5 Plant pollen species and proportion of pollen identified from honey samples
FAL R TE R T (5 BAER R HL ) (P,) / %
LK ES Proportion of pollen identified from honey samples
Plant pollen species
No.37  No.38 No.39 Nod40 No.4l No.d2 No.d3 No.44 No.45
G228k Hypericum monogynum 1. 88 88 92 93 61 77 47 100
B354 Rosa multiflora Thunb. 12
F 3 Elsholtzia ciliata (Thunb.) Hyland. 3
AT Elaeagnus pungens Thunb. 8 7 2
W {T.384% Wikstroemia lichiangensis W. W. Smith 1
e 01 Ligustrum lucidum Ait. 5
TEREE R 274 Taxillus thibetensis (Lecomte) Danser 2
F3% Brassica pekinensis ( Lour.) Rupr.
BYBE%E Rubus biflorus Buch.—Ham. ex Smith 12 48 36
KM#% Eucalyptus robusta Smith 1
WHTFEE Elsholizia densa Benth. 2
4255 Trifolium repens L. 10
HPELE Cuphea hookeriana Walp. 5
T O Lantana camara L. 1
B4 W8 Rhodomyrtus tomentosa 48
SRR Agave sisalana Perr. ex Engelm. 10
IKELAR Viburnum cylindricum Buch. —Ham. ex D. Don 37
4 JI\ Cucurbita moschata ( Duch. ex Lam.) Duch. ex Poiret 2
B4 Lilium brownii var. viridulum Baker 2
®6 EEHRPHEMMERHLILH
Table 6 Plant pollen species and proportion of pollen identified from honey samples
AL T G AR I LL B (P, ) %
TAPIIER RIS Proportion of pollen identified from honey samples
Plant pollen species
No.46  No.47 No.48 No49 No.50 No.5l1 No.52  No.53 No.54
G228k Hypericum monogynum L. 60 66 100 100 62 100 99 100 16
TE AR 2 4 Taxillus thibetensis ( Lecomte) Danser 84
FH 2% Brassica pekinensis ( Lour.) Rupr. 40 17
HHEAE Cuphea hookeriana Walp. 17
BLEFT Bidens pilosa L. 38
Bk Agave sisalana Perr. ex Engelm. 1
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Fig.2  Species and proportion of pollen identified in honey of
Apis cerana cerana
a & 248k Hypericum monogynum L.; b 3% Fagopyrum esculentum
Moench; ¢ ¥}#i%E Rubus biflorus Buch.-Ham. ex Smith; d JEI1/KFE
K Alnus nepalensis D. Don; e Y% % Bidens pilosa L. ; f JJERZF
M Tawillus thibetensis ( Lecomte) Danser; g M 3% Brassica chinensis
L. var. oleifera Makino et Namot; h # Fl F Elaeagnus pungens
Thunb. ; i IKELAK Viburnum eylindricum Buch.-Ham. ex D. Donj; j T
H 6 Senecio scandens Buch.-Ham. ex D. Don; k SIFk Agave sisalana
Perr. ex Engelm. ; 1 & Lilium brownii var. viridulum Baker; m %78
INA B Osteomeles  schwerinae Schneid. ; n % 7% Elsholtzia ciliata
(Thunb.) Hyland.; o WWFEAE Cerasus serrulata ( Lindl.) G. Don ex
London; p ®| K Agave sisalana Perr. ex Engelm.; q %} 3% % Rosa
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