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Damage investigation and an identification method for different species of

Carya cathayenstis longhorned beetles
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Abstract: A variety of longhorned beetles simultaneously occur on Carya cathayensis host with increasingly se-
rious damage, which become an important factor limiting the pecan production. To explain the damage profile
from longhorned beetle species and to help prevent and control damage on a Carya cathayensis forest, we car-
ried on a systematic research on a C. cathayensis forest in Lin’an to study damage from the species, recognition
of typical damage shapes, and identification methods of different species by host anatomy, morphological iden-
tification and molecular identification method. Results showed that there were mainly three longhorned beetle
species, Apriona germart, Anoplophora chinensis, and Batocera horsfieldi in the C. cathayensis forest of Lin’an.
A. germari larvae were 100% distributed on branches, A. chinensis larvae were 100% on roots and trunks 30
cm below ground, and B. horsfieldi larvae were 93.9% distributed on the trunk 0-150 ¢m above ground. Differ-
ent species of longhorned beetle larvae produced different typical symptoms for the shape of the damage due to
defecation, larvae burrows, and oviposition grooves. There were strong morphological differences between male
and female adults of A. germari, A. chinensis, and B. horsfieldi. In addition, the larvae pronotum of these three
species of longhorned beetles had different typical characteristics making it possible to quickly and accurately
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distinguish the type of longhorned beetle species. Corresponding molecular identification results also proved the
accuracy of this method. We speculate that B. horsfieldi and A. chinensis mainly damage adult C. cathayensis
trees, and A. germari mainly damage young ones with different species of longhorned beetle larvae occupying
different niches. In addition, different typical symptoms and morphological characteristics could be important in
preventing and controlling C. cathayensis longhorned beetles. [Ch, 5 fig. 5 tab. 19 ref.]
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Table 1 Proportion distribution of different larvae in Carya cathayensis longhorned beetles
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Table 2 Distribution proportion of larva of beetle on different parts of Carya cathayensis

W53 15 1%

ELES RSV B W I3 A 1% Biak o Ail%
0~29.9 cm 30.0~150.0 cm >150.0 cm

RRA 0.2 0 0 0 0 100

BRA 0.4 56.60 43.40 0 0 0

mPER A 0.6 0 38.47 55.38 6.15 0
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Table 3 Damage features of different longhorned beetle larvae on Carya cathayensis
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Figure 1 Damage shape of defecation of different longhorned beetle larvae on Carya cathayensis
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Figure 2 Larvae burrow of different longhorned beetle larvae on Carya cathayensis
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Figure 3 Oviposition groove of different longhorned beetles on Carya cathayensis
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Table 4  Identification characteristic between male and female of different longhorned beetle adults
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(173 J2 4 W7 58 O 2 I A g, A ) A o

S TR T Sl A B A B AR 1725 T R fk o R S AR o S R M AR i £
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Table 5 Pronotum characteristic of different longhorned beetle larvae
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A 5 Al A AR AR R R, T R AR — A IR AR EE, A BENT O H M AR B Ak Dy
BEY €l EE 2N HEA 2 AW AR LS L, BELRPINAA 1A /DR

I 5 AR 25 AR AR

A BREY WA B. 2R A4 dui s 8 ¢. = PR 24 oy S .
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Figure 4 Figure of pronotum morphological characteristic of different longhorned beetle larvae
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100%- Anoplophora nobilis

Apriona swainsoni

9

AP T R HER Y
3 it
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Figure 5 Phylogenetic tree revealed by UPGMA
cluster analysis of genetic distance

based on the sequence
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