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Comparison of darkling beetles in latitudinal distribution between Taiwan

and Japan ( Tenebrionidae Coleoptera)

LI Di REN GuoDong" ( College of Life Sciences Hebei University The Key Laboratory of Invertebrate
Systematics and Application of Hebei Province Baoding 071002 Hebei Province China)

Abstract: Taiwan and Japan are in different geographic latitudes but share the same island marine climate.

The former region has a much smaller size than the latter while has a greater species diversity of darkling
beetles. To clear these scientific problems we used G+ index to compare and assess darkling beetles
species diversity and distribution patterns in different latitudinal gradients among Taiwan and the regions of
Japan. The preliminary results showed as followed: 1. G- index of all study regions decreased from large
to small: Taiwan (21°N —25°N) (0. 826) > Japan (24°N —45°N) (0.824) > [l latitude area of Japan
(30°N -35°N) (0.792) > | latitude area of Japan (24°N —30°N) (0.765) > Il latitude area of Japan
(35°N —40°N) (0.761) > IV latitude area of Japan (40°N —45°N) (0.603); 2. The results showed
that the genus diversity ( D,) tribe diversity ( D,) and G4 index ( D,,) in Taiwan is the highest

4.263 24.464 and 0. 826 respectively; 3. The quantity of species distribution of each latitude region:
Taiwan ( 21°N —25°N) (541 species) > Japan ( 24°N —45°N) (489 species) > | latitude area of Japan
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(24°N -30°N) (257 species) > Il latitude area of Japan (30°N —35°N) (231 species) > Il latitude
area of Japan (35°N —40°N) (172 species) > [V latitude area of Japan ( 40°N —45°N) (60 species) .
G- index can reflect the tribe diversity and genus diversity of darkling beetles among Taiwan and the
regions of Japan. It has been discovered that the species diversity of latitudinal distribution showed a
decreasing trend from south to north and this analysis made the basic reasons clear. Based on the analysis
of the species diversity of Taiwan and Japan we put forward personal opinions on the theory of presented
island biological diversity. The theory of the species — area relationship of island biogeography holds that the
lager island has more species. This theory may have some limitations which may not be able to explain the
really situations of the extant insect species diversity objectively.
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Taiwan; Japan

25° o o
; o 21° 25°
; 24° 45° 25°,
?
0 o ? G+
Tenebrionidae -
o O )
5% 1.1
. Lobl &

. . . \ Smetana ( 2008) Zoological Record



1136 Journal of Environmental Entomology 38

Bouchard (2011)
6 29 134 541 (
) 7 31 118 489
) o
1.2
Arc
GIS10.2 DIVAGIS 7.5.0
( Do 1
5° ; I
(24°N -30°N) . | (30°N -
35°N) . m (35°N —40°N) . v
(40°N -45°N) ; 50
o G+
0 175350 700 1050 1400
- e e km
1
Fig. 1 Distribution of the darkling beetles of Japan
1.3
(1999)
Shannon-Wiener GF
( genus — family index)
Dy Dy
D, D,

Dy = kg'lD”
D, k
Dy, = i;pilnpi
12 ko1 k
pi=SulS, S,k
S, ki n
m o
G ( )
1)
D, = _j;ql'lnqj‘
g J
4= 515 8
S) J P
G+
D,
D(;-F =1- FZ
1
G+
DC _F = Oo
Jacard
S =cl/(a+b-¢)
Sj c
a A b B o
2
2.1
2015 10
541 ( ) 6 134 29
( 1 '
Stenochiinae 196 (36.23%) >
Tenebrioninae 159 (29.39%) >
Diaperinae 89 (16.45%) >
Alleculinae 47 (8.69%) > Lagriinae

48 (8.87%) >
(0.37%) ; 489 ( ) 7
s 31 (2
: Tenebrioninae 167 (34.08%) >
(23.67%) >

Phrenapatinae 2

Stenochiinae 116



6 : 1137

Diaperinae 97 (19.80%) > 2 (0.41%) »
Alleculinae 58 (11.84%) >
Lagriinae 45 (9.18%) > ( 2. 3) .
Phrenapatinae 5 (1.02%) > Pimeliinae
1 N

Table 1 Genera and species composition of darkling beetles from Taiwan

Tribes Genera Species
Subfamilies (%) () (%) () (%) ()
Percentage Quantity Percentage Quantity Percentage Quantity
Lagriinae 4 13.79 19 14. 18 48 8. 87
Phrenapatinae 1 3.45 2 1.49 2 0.37
Tenebrioninae 13 44. 83 43 32.10 159 29.39
Alleculinae 2 6.90 10 7.46 47 8. 69
Diaperinae 7 24.13 21 15. 67 89 16. 45
Stenochiinae 2 6.90 39 29.10 196 36.23
Summation 29 100 134 100 541 100
2 N

Table 2 Genera and species composition of darkling beetles from Japan

Tribes Genera Species
Subfamilics (%) () (%) () (%) ()
Percentage Quantity Percentage Quantity Percentage Quantity
Lagriinae 3 9. 68 11 9.32 45 9.20
Phrenapatinae 2 6.45 3 2.54 5 1.02
Pimeliinae 1 3.22 1 0.85 2 0.41
Tenebrioninae 13 41.94 46 38.98 167 34.16
Alleculinae 2 6.45 10 8.47 58 11. 86
Diaperinae 8 25.81 24 20. 34 96 19. 63
Stenochiinae 2 6.45 23 19. 50 116 23.72
Summation 31 100 118 100 489 100
2.2 +
Holt (2013) 11 107
(2011) 7 90.68% ( 2) o
o 2.3
N N 25
N o 5 20 o 5 1
+
117 87.31% ( 1); ( 3) (21°N =25°N)
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Fig. 2 Comparison on the number of genera and species in dominant of darkling beetles in Taiwan
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Fig. 3 Comparison on the number of genera and species in dominant of darkling beetles in Japan
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Table 3 Comparison on darkling beetles diversity index between Taiwan and Japan
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