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Community structure and temporal patterns of insect
abundancein young oil-tree forests
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Abstract [Objectives] To define the structure, characteristics, temporal patterns and relationships of the general insect
community, pest sub-community, and natural enemy sub-community, in young Camellia oleifera forest. [Methods] A survey
of the insect community was conducted using the five point sampling method from June 2014 to May 2015 and the data
obtained analyzed with optimal partitioning and fuzzy clustering. [Results] A total of 1 648 individuals, belonging to 10
orders, 62 families and 137 species were collected, including 83 species of pest insects and 36 species of natural enemies.
Numbers of species, individual insects, and the pest diversity index, all peaked in early June and the mid-October. There was
no close synchrony, or hysteresis, between natural enemies and pest species. Pollinators were the most active species in late
October. The optimization stages of the pest sub-community, natural enemy sub-community, and general insect community
were respectively divided into nine (development stage-fluctuation stage-stationary stage-decline stage-transition stage-
development stage-fluctuation stage-stationary stage-decline stage), six (development stage-stationary stage-decline stage-

development stage-stationary stage-decline stage) and four (namely, development stage-fluctuation stage-stationary stage-
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decline stage) stages, and the characteristics of different stages were closely related to crop phenology and the population
dynamics of each sub-community. However, fuzzy clustering showed that the general insect community, pest sub-community,
and natural enemy sub-community, were divided into three stages (development stage-stationary stage-decline stage), but with
differences among each community at each stage. [Conclusion]  Young oil-tree forest has high insect species richness, and its
insect community structure is characterized by intermittence, continuity and complexity. The crucial periods for pest
management are in mid-May, and from mid to late September.
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Table1l Insect community composition in Camellia oleifera young forest
Pest Natural enemy
Composition Pollinator Neutral insect
Leaf-eating Sucking Boring Other  Predatory Parasitic

Mantodea 3

Isoptera 1

Orthoptera 6

Homoptera 11

Hemiptera 6 7

Coleoptera 15 2 1 10

Neuroptera 2

Lepidoptera 34 5 1 5

Diptera 4 1 3 5

Hymenoptera 1 1 8 11

Total 56 17 7 3 27 9 19 5
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Fig.1 Temporal variation of insect communitiesin Camellia oleifera young forest
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S: Number of species; N: Number of individuals; A’: Shannon-Wiener index; E: Evenness index;
D: Berger-Parker dominance index.
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Table2 Optimization cut apart to temporal pattern of insect communitiesin Camellia oleifera young forest

Communities Classification level ~ Stage general variance Result of optimization cut apart
7 48.6658 1,2-3, 4, 5-6, 7-10, 11-19, 20
Pest sub-community 8 40.6109 1,2-3, 4, 5-6, 7-8, 9-10, 11-19, 20
9 32.7180 1,2-3, 4, 5-6, 7-8, 9-10, 11-16, 17-19, 20
10 25.5019 1,2-3,4,5,6,7-8,9-10, 11-16, 17-19, 20
11 18.9611 1,2,3,4,5,6,7-8,9-10, 11-16, 17-19, 20
5 37.3840 1-2, 3-5, 6-8, 9-10, 11-20
Natural enemy 6 30.9005 1-2, 3, 4-5, 6-8, 9-10, 11-20
sub-community
7 26.0055 1-2,3, 4,5, 6-8,9-10, 11-20
8 21.6041 1-2,3,4,5,6-7, 8,9-10, 11-20
9 17.4696 1,2,3,4,5,6-7,8,9-10, 11-20
2 187.9874 1-11, 12-20
Insect general community 3 161.3460 1-11, 12-16, 17-20
4 138.8241 1-11,12-16, 17-19, 20
5 121.0562 1-5, 6-11, 12-16, 17-19, 20
6 104.5853 1-3, 4-5, 6-11, 12-16, 17-19, 20

1 6/4;2 6/18;3 7/3;4 7/21;5 8/10;6 8/26;7 9/11;8 9/28;9
14 1/6; 15 2/2;16 3/2;17 3/17;18 4/8;19 4/26;20 5/13.

10/15; 10 10/29; 11 11/14; 12 12/3; 13 12/21;
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