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Abstract

Three kinds of investigative methods were applied to determine the insect composition in the canopy layer in the Xuejian area
of Shei-Pa National Park. Diptera was the insect order that was most abundant in the canopy layer, followed by Hymenoptera,
Coleoptera, and Hemiptera, while some insect orders could only be found in native forest. The capturing efficiency of Diptera,
Hymenoptera, and Lepidoptera looked similar for all sampling methods. The diversity of insects captured using the Malaise trap
(MLT) and the sweeping net (SWP) were high, while it was low using the hanging trap (HNT) even though the HNT collected a high
number of dipteran insects. Dimensional and clustering analyses showed that the sampling methods themselves cause the
acquisition of a heterogeneous insect composition. The attractive odor of pineapple is the reason for the HNT to have a different
insect composition compared to the MLT and SWP sampling methods, both of which have similar insect composition. The insect
family composition found in the MLT showed an abundance of insects from the dipteran families, Sciaridae and Cecidomyiidae,
each of which is common in its native forest and plantation forest, respectively. The abundance of insects from the hymenopteran
families were mainly Halictidae, Braconidae, and Encyrtidae. The Braconidae especially was found in large numbers in the plantation
forest. The abundance of Coleoptera were mainly Staphylinidae, Scolytidae, and Elateridae, but with especially large numbers of
Nitidulidae and Pselaphidae in the plantation forest. Among the hemipteran families, the Cicadellidae was the most abundant, the
Psyllidae
was the most abundant in the native forest, and the Coccoidea was the most common in the plantation forest. Insect dynamics
showed that a large amount of insect could be collected in summer time, but that the number collected in winter could be very low.
Although the insect diversity in the plantation forest was very low, some insect families appeared to be dominant. In Taiwan, the
insect fauna of the plantation forest has rarely been investigated, and thus the survey of native and plantation forests in this study
could be helpful in managing economic activity in the forest.
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Fig. 1. Sampling localities in Xuejian area.
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Table 1.
Xuejian area

Number of individuals of each insect order using the 3 sampling methods from the canopy layer in the

*

Order HNT MLT SWP Total
Diptera 5110 5202 2681 12993
Hymenoptera 341 506 1270 2117
Coleoptera 101 1034 533 1668
Hemiptera 23 349 1163 1535
Psocoptera 2 407 800 1209
Lepidoptera 479 403 178 1060
Collembola 2 469 362 833
Thysanoptera 4 131 346 481
Neuroptera 1 25 24 50
Orthoptera 2 2 29 33
Dermaptera 1 28 29
Phasmida 1 6 7
Blattaria 2 1 2 5
Trichoptera 4 4
Mecoptera 1 1
Thysanura 1 1
Plecoptera 1 1
Total 6067 8538 7422 22027
"HNT: #49; MLT:E48 : SWP: 749
diversity index, D’) & 7= & 1-sum (Pi x 45 =3
Pi)  UERLBEEI 1 FORS BRI © (4) 49
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ERtEHEEIARTLHERBERERY ; SRENEAEELSERAX -
Individual number of each insect orders from the canopy layer in the Xuejian area using the 3 sampling

methods. HNT: hanging trap; MLT: Malaise trap; SWP: sweeping net.
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Fig. 3. Number of insect orders, families and individuals from the canopy layer in the Xuejian area using the 3
sampling methods. HNT: hanging trap; MLT: Malaise trap; SWP: sweeping net.
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Table 2. Number of insect orders, families and individuals, using the 3 sampling methods, from the canopy layer in
the Xuejian area. HNT: hanging trap; MLT: Malaise trap; SWP: sweeping net

MLT HNT SWP Total
O* F No 0 F No 0 F No 0 F No
SS 11 101 2191 6 38 810 12 112 2033 13 139 5034
CC 9 91 1134 7 41 3074 12 110 1912 12 134 6120
LA 10 104 1792 7 41 1280 13 107 1295 14 143 4367
CcJ 8 58 839 8 27 655 12 68 604 13 119 2098
CF 11 56 1501 6 15 147 10 67 587 12 85 2235
CL 14 58 1081 6 22 101 10 71 991 15 100 2173
Total 17 145 8538 11 73 6067 13 155 7422 17 197 22027

O: order; F: family; No: number
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Culicidae
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Scathophagidae
Agromyzidae
Platystomatidae
Simuliidae
Ephydridae
Dolichopodidae
Tachinidae
Muscidae
Milichiidae
Anisopodidae
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Chloropidae
Scatopsidae
Mycetophilidae
Lauxaniidae
Anthomyiidae
Empididae
Phoridae
Drosophilidae
Tipulidae
Psychodidae
Ceratopogonidae
Chironomidae
Cecidomyiidae
Sciaridae
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Fig. 4. Relative composition of each dipteran family acquired by Malaise trap in the canopy layer from native and

plantation forests in the Xuejian area.
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Fig. 5. Relative composition of each hymenopteran family acquired by Malaise trap in the canopy layer from native

and plantation forests in the Xuejian area.
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Passandridae |

Brentidae
Phalacridae
Georyssidae
W Native Scirtidae
Clambidae
Melyridae
Endomychidae
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Apionidae
Helotidae
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Carabidae
Cleridae
Chrysomelidag
Platygastridae
Curculionidae
Elateridae
Scolytidae
Staphylinidae

Plantation

-30% 20% 10%

BA ERMEBRAMEAIMEEEEREEZSHEREE

0% 10% 20%

e ERLER -

Fig. 6. Relative composition of each coleopteran family acquired by Malaise trap in the canopy layer from native and

plantation forest in the Xuejian area.
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Fig. 7. Relative composition of each hemipteran family acquired by Malaise trap in the canopy layer from native and
plantation forests in the Xuejian area.

R= SRMEXRAMEBAIHEEEEZERS
Table 3. Percentages of dominant insect families in the canopy layer in native and plantation forests in Xuejian area

MLT HNT SWP
Native Plantation Native Plantation Native Plantation
Budominant Cecidomyiidae (43%) _Drosophilidae (64%) Drosophilidae (46%)
Dominant Sciaridae (24%) Sciaridae (11%) Mycetophilidae (18%) Sciaridae (11%) Coccoidea (10%)
Cecidomyiidae (14%) Chironomidae (11%)

Chironomidae (7%)  Hypogastruridae (5%) Mycetophilidae (9%) Anisopodidae (9%)  Cicadellidae (5%)  Psocidae (8%)
Ceratopogonidae (6%) Entomobryidae (4%)  Halictidae (4%) Sciaridae (5%) Thripidae (5%) Cicadellidae (6.5%)

Chironomidae (3.5%)  Anisopodidae (4%) Entomobryidae (4%) Caeciliusidae (6.4%)
Subdominant Sciaridae (3.4%) Miridae (3.5%) Sciaridae (4.8%)
Empididae (3.2%)  Cecidomyiidae (4.5%)
Chironomidae (4.4%)
Entomobryidae (3.9%)

"MLT: E#48 ; HNT- 548 SWP: #74
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Fig. 8. Individual numbers for each sampling method per season from the canopy layer of native and plantation
forests in the Xuejian area. The temperature in each season is shown. HNT: hanging trap; MLT: Malaise trap;

SWP: sweeping net.
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Fig. 9. The diversity index of the insect family in the canopy using 3 different sampling methods for each plant
investigated in the Xuejian area. HNT: hanging trap; MLT: Malaise trap; SWP: sweeping net. CC: Castanopsis
cuspidata; LA: Lithocarpus amygdalifolius; SS: Schima superba; CF: Chamaecyparis formosensis; CL:
Cunninghamia lanceolata; CJ: Cryptomeria japonica. D', E, and H" are Simpson's diversity index, evenness,
and Shannon-Wiener’s diversity index, respectively.
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Fig. 10. Detrended correspondence analysis of the canopy insect families for each plant investigated in the Xuejian
Area. HNT: hanging trap; MLT: Malaise trap; SWP: sweeping net. Abbreviations of each plant are the same

as in Figure 9.

e () WIEE LU Gardner et al.
(2006, 2008) Frfs » A TMATRIKATEYE

I==0

LZEHI TR BN R AN ARSI A
2 HATHAIE SR AP - Huang et
al. (2007) EL#HEBRUFIEM R A TR B
2EE - ISR AT EL TR AR EEER

178 wEESS=TTEHE=H

Bk - Kam et al. (2007) 33 d0EHFEGHK
BEA = E 22 MR - (BTN E
A s B ENE R R S gl - Camara
et al. (2012) fsH - FRIGARMK T Y T2 R g
SHECES TSR] (Corymbia citriodora) &b
CE - HEREH @REHEKHOHEHE LA
HY B s FIE R AE AR A o] 5, - (HEEAR AL



]

| 1 |

1
I U T

0 20 40

60 80 100
Similarity

B+— ZREEXHEHEEIRRELIMECHRERTEN T ) SRENEREREZEAX -
Fig. 11. A dendrogram of the clustering analysis of the canopy insect families for each plant investigated in the
Xuejian Area. HNT: hanging trap; MLT: Malaise trap; SWP: sweeping net. Abbreviations of each plant are the

same as in Figure 9.
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Insect Composition of the Canopy Layer from the Native and
Plantation Forests in Xuejian Area

Wen-Bin Yeh', Hui-Yi Li, Cheng-Lung Tsai, Yu-Pang Chan

Department of Entomology, National Chung Hsing University, Taichung, Taiwan

ABSTRACT

Three kinds of investigative methods were applied to determine the insect
composition in the canopy layer in the Xuejian area of Shei-Pa National Park.
Diptera was the insect order that was most abundant in the canopy layer,
followed by Hymenoptera, Coleoptera, and Hemiptera, while some insect orders
could only be found in native forest. The capturing efficiency of Diptera,
Hymenoptera, and Lepidoptera looked similar for all sampling methods. The
diversity of insects captured using the Malaise trap (MLT) and the sweeping
net (SWP) were high, while it was low using the hanging trap (HNT) even
though the HNT collected a high number of dipteran insects. Dimensional and
clustering analyses showed that the sampling methods themselves cause the
acquisition of a heterogeneous insect composition. The attractive odor of
pineapple is the reason for the HNT to have a different insect composition
compared to the MLT and SWP sampling methods, both of which have similar
insect composition. The insect family composition found in the MLT showed an
abundance of insects from the dipteran families, Sciaridae and Cecidomyiidae,
each of which is common in its native forest and plantation forest, respectively.
The abundance of insects from the hymenopteran families were mainly
Halictidae, Braconidae, and Encyrtidae. The Braconidae especially was found
in large numbers in the plantation forest. The abundance of Coleoptera were
mainly Staphylinidae, Scolytidae, and Elateridae, but with especially large
numbers of Nitidulidae and Pselaphidae in the plantation forest. Among the
hemipteran families, the Cicadellidae was the most abundant, the Psyllidae
was the most abundant in the native forest, and the Coccoidea was the most
common in the plantation forest. Insect dynamics showed that a large amount
of insect could be collected in summer time, but that the number collected in
winter could be very low. Although the insect diversity in the plantation forest
was very low, some insect families appeared to be dominant. In Taiwan, the
insect fauna of the plantation forest has rarely been investigated, and thus the
survey of native and plantation forests in this study could be helpful in
managing economic activity in the forest.

Key words: Canopy, insect fauna, hanging trap, malaise trap, plantation
forest
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