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Diversity comparisons of beetles Insecta Coleoptera between impact
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Abstract Kadoorie Farm and Botanical Garden is located in the New Territories on the mainland of
Hong Kong. During 1990 — 1995 impact flight IM and ultraviolet light UV traps were set for several
consecutive periods to study abundance diversity and phenology of the Class Insecta. We report here
these features for the Order Coleoptera and some major beetle families and compare variation in these
features for beetles between IM and UV traps. About 13 000 specimens were collected belonging to 45
families subfamilies and 231 species. About 25% of these families are recorded from Hong Kong for
the first time Alleculidae  Biphyllidae = Byrrhidae  Colydiidae  Corylophidae  Cryptophagidae
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Hydroscaphidae Lagriidae Lathridiidae Limnichidae and Zopheridae.

Most of the beetles collected in the secondary forest are woodborers both in number and kind either
xylophagous or saprophytophagous  in contrast with the majority of phytophagous beetles collected by
sweep nets in a nature reserve across the border in nearby mainland China. The Margalef 1958 rich-
ness index indicates that Mordellidae Coccinellidae  Curculionidae Cerambycidae  Chrysomelidae
Elateridae Carabidae Staphylinidae Corylophidae Buprestidae Nitidulidae Scolytidae and Tenebri-
onidae are the richest families in species in decreasing order d >1.5 . The Shannon-Wiener 1949
diversity index indicates that Mordellidae Coccinellidae  Curculionidae  Staphylinidae Elateridae
Chrysomelidae Cerambycidae Carabidae Nitidulidae and Buprestidae are the most diverse families in
decreasing order H' >1.5 . The Pielou 1975 evenness index indicates that Mordellidae Coccinelli-
dae Curculionidae Staphylinidae Elateridae Chrysomelidae and Cerambycidae are the most balanced
families in diversity and abundance in decreasing order J >0.3 . The Berger-Parker 1970 domi-
nance index indicates that Scolytidae Cerambycidae Bostrichidae Scarabaeidae and Curculionidae are
the most abundant families in number of individuals in decreasing order D >1.5% . Overall Ceram-
bycidae Coccinellidae Curculionidae Mordellidae Scarabaeidae and Scolytidae are the major families
in the secondary forest with number of species =15 or number of individuals =200. Over 85% of all
specimens were bark beetles during the study period suggesting an outbreak of Scolytidae in the seconda-
ry forest.

Seasonal patterns of the Coleoptera are conspicuous. Abundance of beetles began to increase in Feb-
ruary and drastically decreased in August but peak occurrence differed between IM and UV traps. Those
caught by UV had a distinct peak in June while those caught by IM peaked in July. Beetles in each of
the major families also showed different seasonal patterns of abundance.

Families with one single species comprise over 50% of the beetle families. Captures by different
traps are often mutually exclusive. About 30% of the beetle families were caught by only IM traps while
10% were caught by only UV traps. Of the remaining 26 families 11 had at least one species that was
mutually exclusively captured by different traps. In total 65% of the 45 families contained species
trapped by one method but not by the other. Scolytidae had the greatest abundance in both IM and UV
traps. Mordellidae had the highest species diversity in IM traps while Coccinellidae had the highest spe-
cies diversity in UV traps based on the richness diversity and evenness indices. The value 1.67 of
the Shannon-Wiener index for the order Coleoptera is within the normal range but lower than the neigh-
boring area where beetle specimens were collected by sweep nets.

IM captures overwhelmingly outnumbered UV captures. This could be the result of more IM traps
and longer operating periods than UV traps. However the values of the Shannon-Wiener diversity and
Pielou evenness indices are about 85% and 120% higher for UV than IM traps respectively. This indi-
cates that it is important to use different trapping methods in a biodiversity study.

Key words Cerambycidae Coccinellidae Curculionidae Mordellidae  Scarabaeidae  Scolytidae
Shannon-Wiener diversity index Pielou evenness index
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1 1990 -1995 M [\

Table 1  Abundance and diversity of Coleoptera collected by impact flight IM and ultraviolet light UV traps during 1990 — 1995
in the Kadoorie Farm secondary forest in Hong Kong with calculated Margalef richness index Shannon-Wiener diversity index Pielou
evenness index and Berger-Parker dominance index if values >0. 0005

Family Trap Species Individuals Richness Diversity Evenness Dominance
Alleculidae M 2 14 0.379 0.257 0.049 0.001
uv 1 8 - - - 0.011
Total 3 22 0.647 0.819 0.150 0.002
Anthribidae M 2 3 0.910 0.637 0.120 -
uv 0 0 - - - -
Total 2 3 0.910 0.637 0.116 -
Aphodiidae M 0 0 - - - -
uv 1 1 - - - 0.001
Total 1 1 - - - -
Biphyllidae ™ 1 1 - - - -
uv 0 0 - - - -
Total 1 1 - - - -
Bostrichidae M 7 275 1.068 0.519 0.099 0.022
uv 2 17 0.353 0.606 0.132 0.023
Total 7 292 1.057 0.579 0.106 0.022
Brenthidae M 1 1 - - - -
uv 0 0 B - - -
Total 1 - - - -
Bruchidae M 3 11 0.834 0.760 0.144 0.001
uv 2 2 1.443 0.693 0.151 0.003
Total 4 13 1.170 1.032 0.189 0.001
Buprestidae M 5 9 1.820 1.523 0.289 0.001
uv 0 0 - - - -
Total 5 9 1.820 1.523 0.278 0.001
Byrrhidae M 3 33 0.572 0.777 0.147 0.003
uv 0 0 - - - -
Total 3 33 0.572 0.777 0.142 0.002
Cantharidae M 1 19 - - - 0.002
uv 2 4 0.721 0.562 0.122 0.005
Total 2 23 0.319 0.179 0.033 0.002
Carabidae M 3 12 0.805 0.888 0.168 0.001
uv 7 12 2.415 1.792 0.389 0.016
Total 8 24 2.203 1.628 0.298 0.002
Cerambycidae M 16 271 2.664 1.688 0.320 0.022
uv 7 15 2.216 1.709 0.371 0.020
Total 18 292 2.995 1.714 0.313 0.022
Chrysomelidae M 9 37 2.216 1.581 0.300 0.003
uv 5 8 1.924 1.386 0.301 0.010
Total 12 45 2.890 1.766 0.323 0.003
Cleridae M 3 5 1.243 0.950 0.180 -
uv 0 0 - - - -

Total 3 5 1.243 0.950 0.174 -
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1 Table 1  continued
Family Trap Species Individuals Richness Diversity Evenness Dominance

Coccinellidae M 5 12 1.610 1.234 0.234 0.001
uv 11 26 3.069 2.118 0.460 0.035
Total 15 38 3.849 2.390 0.437 0.003

Colydiidae ™M 1 1 - - - -

uv 0 0 - - - -

Total 1 1 - - - -

Corylophidae M 2 3 0.910 0.637 0.121 -

uv 2 2 1.443 0.693 0. 151 -
Total 4 5 1.864 1.332 0.243 0.003

Cryptophagidae M 1 1 - - - -
[0A% 1 2 - - - 0.003

Total 2 3 0.910 0.637 0.116 -
Curculionidae M 19 208 3.372 2.113 0.401 0.017
uv 5 18 1.384 0.961 0.209 0.024
Total 20 226 3.505 2.197 0.401 0.017
Dermestidae M 5 13 1.559 1.304 0.247 0.001
uv 1 2 - - - 0.003
Total 5 15 1.477 1.338 0.244 0.001

Dytiscidae ™M 0 0 - - - -
uv 1 1 - - - 0.001

Total 1 1 - - - -
Elateridae M 12 66 2.626 1.865 0.354 0.005
uv 3 7 1.028 1.004 0.218 0.009
Total 12 73 2.564 1.859 0.340 0. 006

Elmidae M 0 0 - - - -
uv 1 1 - - - 0.001

Total 1 1 - - - -

Endomychidae M 1 3 - - - -

uv 0 0 - - - -

Total 1 3 - - - -

Hydrophilidae ™M 0 0 - - - -
uv 3 4 1.443 1.040 0.226 0.005

Total 3 4 1.443 1.040 0.190 -
Hydroscaphidae ™M 1 13 - - - 0.001
uv 1 1 - - - 0.001
Total 1 14 - - - 0.001

Lagriidae M 1 2 - - - -
uv 1 2 - - - 0.003

Total 1 4 - - - -
Lampyridae M 7 2.056 1.550 0.293 0.001
uv 56 0.248 0.581 0.126 0.075
Total 63 0.965 0.903 0.165 0.005
Lathridiidae M 18 0.692 0.529 0. 100 0.001
uv 4 1.443 1.040 0.226 0.005
Total 22 0. 647 0.775 0.142 0.002
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1 Table 1  continued
Family Trap Species Individuals Richness Diversity Evenness Dominance
Limnichidae M 2 5 0.621 0.673 0.128 -
uv 0 0 - - - -
Total 2 5 0.621 0.673 0.123 -
Lycidae ™M 1 3 - - - -
uv 0 0 - - - -
Total 1 3 - - - -
Melyridae ™M 0 0 - - - -
uv 1 1 - - - 0.001
Total 1 1 - - - -
Monotomidae M 2 2 1.443 0.693 0.131 -
uv 0 0 - - - -
Total 2 2 1.443 0.693 0.127 -
Mordellidae ™M 20 30 5.586 2.762 0.524 0.002
uv 1 2 - - - 0.003
Total 20 32 5.482 2.737 0.500 0.002
Mycetophagidae M 4 18 1.038 1.035 0.196 0.001
uv 2 2 1.443 0.693 0.151 0.003
Total 4 20 1.001 1.106 0.202 0.001
Nitidulidae ™M 6 12 2.012 1.633 0.310 0.001
uv 4 16 1.082 0.822 0.179 0.022
Total 7 28 1.801 1.617 0.300 0.002
Oedemeridae ™M 1 8 - - - 0.001
Uv 0 0 - - - -
Total 1 8 - - - 0.001
Phalacridae M 1 1 - - - -
uv 2 2 1.443 0.693 0.151 0.003
Total 2 3 0.910 0.637 0.116 -
Scarabaeidae M 6 149 0.999 1.489 0.282 0.012
uv 7 129 1.235 1.032 0.224 0.174
Total 7 278 1.066 1.485 0.271 0.021
Scirtidae ™M 1 2 - - - -
uv 1 2 - - - 0.003
Total 1 4 - - - -
Scolytidae ™ 16 11 137 1.610 0.835 0.158 0.890
uv 9 342 1.371 0.490 0.106 0. 460
Total 16 11 479 1.605 0.827 0.151 0. 866
Silvanidae M 5 30 1.176 1.121 0.212 0.002
uv 0 0 - - - -
Total 5 30 1.176 1.121 0.205 0.002
Staphylinidae ™M 4 15 1.108 1.020 0.193 0.001
uv 9 52 2.025 1.716 0.372 0.070
Total 9 67 1.903 1.876 0.343 0.005
Tenebrionidae M 6 52 1.265 0.916 0.174 0.004
uv 2 2 1.443 0.693 0.151 0.003
Total 7 54 1.504 1.040 0.190 0.004
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1 Table 1  continued
Family Trap Species Individuals Richness Diversity Evenness Dominance
Zopheridae ™M 1 2 - - - -
Uuv 0 0 - - - -
Total 1 2 - - - -
Subtotal M 188 12 510 19.821 1.515 0.287 0.999
uv 100 743 14.976 2.803 0.609 1.000
Total 231 13 253 24.231 1.661 0.304 0.999
Total M 195 12 517 20.562 1.520 0.288 -
uv 100 743 14.976 2.803 0.609 -
Total 238 13 260 24.967 1.666 0.304 -
“ =" indicates that an index cannot be calculated due to either lack of data or if its value <0.0005.
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Table 2 Comparisons of major families of Coleoptera collected by impact flight

IM and ultraviolet light UV  traps during 1990 —

1995 in the Kadoorie Farm secondary forest in Hong Kong in percent of individuals or species over total number of individuals or species
in a family respectively summed across years and traps

Trap Cerambycidae ~ Coccinellidae  Curculionidae Mordellidae Scarabaeidae Scolytidae
Individuals % M 95 32 92 94 54 97
uv 5 68 8 6 46 3
Species % M 89 33 95 100 86 100
Uuv 39 73 25 5 100 56
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