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Melissopalynology of natural toxic honey and trophic niche analysis of Apis cerana

cerana in the Lancang River valley
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Abstract: We sought to understand the causes of honey poisoning originating from hives in the basin of the Lancang River
in Lanping, Nujiang, Yunnan Province. The river valley contains many Apis cerana cerana colonies bred by the traditional
method, as well as wild colonies of A. cerana cerana, Apis andreniformis, and Apis laboriosa Smith. Fagopyrum esculentum
Moench is the most common nectariferous plant in the area, while localized distributions of Vaccinium bracteatum Thunb.
and Tripterygium hypoglaucum ( Levl.) Huich are also present. We surveyed honeybees and nectar plants from June to
September, 2013, observed honeybee collection behavior, and recorded the distributions of toxic plants. We further
investigated honey and pollen storage in hives of A. cerana cerana, employing melissopalynology and trophic niche analysis
of all colonies producing samples. The artificially bred colonies of A. cerana cerana were found to be similar in internal

structure to wild colonies; hives contained plenty of honey and pollen, while parts of the hives were seriously affected by
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pests. Our analyses demonstrated that many honey samples contained pollen from Tripterygium hypoglaucum ( Levl.) Hutch
and Vaccinium bracteatum Thunb.. The trophic niche breadth of A. cerana cerana is 0.22, smaller than that of other species.
We speculate that construction of the Lancang River hydropower station and other human factors have influenced the

structure and composition of both bee and nectariferous plant communities.

Key Words: Lancang river valley; Apis cerana cerana; toxic honey; melissopalynology; toxic nectar plant; trophic niche
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Table 1 samples information

SRS I ] B 14K/ km FACA R 5 IR AR RIS
Collecting region Collecting time Sample Altitude Flowering toxic nectariferous plant species
RTTN 2= 0p B A & 2013-8-13 NO.1 1493 Rilt Vaccinium bractearum Thunb
NO.2 1441
NO.3 1429
2013-8-14 NO.4 2359 ELA L5 R el
NO.5 Tripterygium hypoglaucum (Levl.) Hutch;
NO.6 Vaccinium bracteatum Thunb
NO.7
NO.8
RITM =P LR S 2013-8-15 NO.9 2523 I NNIRGE NP
NO.10 Tripterygium hypoglaucum (Levl.) Hutch;
NO.11 Vaccinium bracteatum Thunb
NO.12
NO.13
NO.14
NO.15
NO.16
NO.17
NO.18 2529 EL I LI 5 R
NO.19 Tripterygium hypoglaucum (Levl.) Hutch;
NO.20 Vaccinium bracteatum Thunb
RN 2P LA S 2013-8-16 NO.21 2486 Fh
NO.22 Vaccinium bracteatum Thunb ; Aconitum kusnezoffii Reichb.
NO.23
RN 2L B ik S 2013-8-18 NO.24 2589 BB 1L 5 Rk
NO.25 2401 Tripterygium hypoglaucum (Levl.) Hutch;
NO.26 2630 Vaccinium bracteatum Thunb
NO.27
NO.28
2013-8-19 NO.29 2329
NO.30
1.7 Hdiba
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Table 2 analysis result of the pollen number in honey

R TR K FEfh TER % B it TR %
Sample Pollen number Sample Pollen number Sample Pollen number
NO.1 21 NO.2 2 NO.3 34
NO.4 37 NO.5 83 NO.6 36
NO.7 * NO.8 25 NO.9 59
NO.10 60 NO.11 79 NO.12 63
NO.13 33 NO.14 70 NO.15 0
NO.16 54 NO.17 52 NO.18 44
NO.19 2 NO.20 / NO.21 ®
NO.22 57 NO.23 0 NO.24 10
NO.25 28 NO.26 4 NO.27 30
NO.28 22 NO.29 11 NO.30 31
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ﬁ*ﬁqjﬁé%ﬁ%%%ﬁ Eﬁﬂd‘@?%ﬂa*ﬁ ,/E\:EF'E/‘J ’?:E*ﬁ Berberis diaphana, e ¥ B Eucalyptus, { I Fagopyrum esculentum
ﬁ%@*ﬁTﬁ‘jm N E:, Eﬁ IJ_I ﬁ% , ﬁﬁi%% Ij\] E@E%% ﬂ]i%% Moench , g 3% Brassica campestris L., h f118 Punica granatum L.,i &
*ﬁqﬂ{ﬁﬁﬁr‘ﬁm . Eélfﬂa ]J_[‘ﬁj;"%"o HERAAE Impatiens trichosepala Y. L. Chen,k Y241 %. Bidens pilosa L.,
%/I f@/\ﬁ:ﬁ‘ﬂ@ E‘s Eﬁ 1 ‘1@ %ﬁﬁ?%ﬁ ﬁ% LI&E?/_:E F m WL Amaranthus tricolor ,n #% 4% Rosa multiflora ,j #4€ Sophora japonica
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Table 3 Species and proportion of pollen identified from honey
e WIFh Species FE b Samples
Sample 1 2 3 4 5 6 7 8 9 10
1 SR Agave sisalana Perr. ex Engelm. 14 65 46 6 56 5
2 Y4B Bidens pilosa L. 19
3 WAL Sophora japonica Linn. 5
4 % Rosa multiflora 14
5 [7] H %% Helianthus annuus L. 43 81
B 1L i
6 ;E’:i]feljjﬁt/: hypoglaucum ( Lev). Hutch 5 100 o7 100 76 %
7 =55 Berberis diaphana 35 49 2 44
8 W Eucalyptus 3
9 5% Fagopyrum esculentum Moench 3 3 2
10 WI3E Brassica campestris L. 1
11 FE2RULAE Impatiens trichosepala Y. L. Chen 17
12 W, Amaranthus tricolor 1. 2
13 TLEHMF Lantana camara L.
14 MAE Eriobotrya japonica ( Thunb.) Lindl.
15 N Cucumis sativus Linn
16 £t Punica granatum L.
17 IKZR Alnus cremastogyne Burk.
18 BN Alnus nepalensis D.Don
19 20T Ligustrum lucidum Ait.
4 EE RN
Table 4 Species and proportion of pollen identified from honey
o il Samples
Sﬁnﬁe B Specics 11 12 13 14 15 16 17 18 19 20
1 Bil)i Agave sisalana Perr. ex Engelm. 1 2 3 / /
2 LB 5L Bidens pilosa L. / /
3 WAL Sophora japonica Linn. / /
4 it Rosa multiflora / /
5 i H 2% Helianthus annuus L. 1 / /
H &
6 %i]felj;ﬁtm hypoglaucum ( Levl.) Hutch 85 o8 ol 89 / o4 % 86 50 /
7 =ikt Berberis diaphana 6 9 / 2 /
8 FE Eucalyptus / /
9 F% Fagopyrum esculentum Moench 13 / /
10 W3 Brassica campestris L. / 11 /
11 FERALLE Impatiens trichosepala Y. L. Chen 17
12 W Amaranthus tricolor L. / 6 /
13 TAAHF Lantana camara L. 3 / /
14 AR Eriobotrya japonica ( Thunb.) Lindl. / 2 /
15 4 J\ Cucumis sativus Linn / 50 /
16 A1 Punica granatum L.
17 K4 K Alnus cremastogyne Burk.
18 ALK Alnus nepalensis D.Don
19 20T Ligustrum lucidum Ait.
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Table 5 Species and proportion of pollen identified from honey

FES i Species FEh Samples
Sample 21 22 23 24 25 26 27 28 29 30
1 Bk Agave sisalana Perr. ex Engelm. 2 / 7 25 9 18
2 YLET L Bidens pilosa L. / 4
3 WAL Sophora japonica Linn. 2 / 4
4 F Rosa multiflora /
5 [6] H %8 Helianthus annuus L. / 43 59
6 %ij;;ﬁjj hypoglaucum ( Levl.) Hutch 100 93 / 46 50 33
7 =Bl Berberis diaphana 4 / 90
8 Het Eucalyptus / 43
9 3% Fagopyrum esculentum Moench / 25 20 82 100
10 =% Brassica campestris L. / 1 32
11 BEHERAIAE Impatiens trichosepala Y. L. Chen 17
12 B Amaranthus tricolor L. /
13 M Lantana camara 1. /
14 HEAE Eriobotrya japonica (Thunb.) Lindl. /
15 #5 R Cucumis sativus Linn /
16 48 Punica granatum L. 4
17 K4 IK Alnus cremastogyne Burk.
18 B4 K Alnus nepalensis D.Don
19 4 01 Ligustrum lucidum Ait.
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