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Clarification of the species name of Agrilus subrobustus Saunders,
a description of its morphological characteristicsand a
three-dimensional reconstruction of the larval galleries of this pest

ZHANG Hong”™ REN Li-Li" PAN Long LUO You-Qing

(Beijing Key Laboratory for Forest Pest Control, Beijing Forestry University, Beijing 100083, China)

Abstract [Objectives] To review the nomenclature, and describe the morphological characteristics and larval galleries of
Agrilus subrobustus Saunders, a buprestid beetle that frequently causes severe damage to silk trees (Albizia julibrissin Durazz)
in order to provide guidance and suggestions for monitoring and preventing damage by this pest. [Methods] We reviewed
the literature to describe the process through which the scientific name of the species was changed, and observed and described
the morphological characteristics of adults, pupae, larvae, and eggs inside oviducts. We performed the first geometric index
analysis of A. subrobustus’s galleries, including population density, gallery length and width, as well as characteristics of the
entrance hole, pupal chamber, and emergence hole. The morphology, and frequency of occurrence and development of
complete galleries were analyzed. Based on photographs of galleries and geometric vector indices, proportionally accurate

drawings of galleries were made and three dimensional reconstructions completed using Autodesk Maya. [Results] The
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larvae of A. subrobustus are ivory colored and slender. Pupae are of the exarate type and adults are shiny and greenish.
Features of adult morphology, including the shape (length versus width) of the pronotum, pronotum disk, prehumerus,
metasternal projection, elytra pubescence distribution, and aedeagus, are described. The scientific name was clarified through
detailed morphological comparisons and consultation of the literature. A. subrobustus damages both the phloem and xylem of
A. julibrissin, and is active on the sunny side of host trees. A. subrobustus bores galleries under the bark of its host, with round
shaped entrance holes measuring less than 1mm. Pupal chambers were oval shaped and mostly distributed in the xylem of the
host with a minority in the phloem. Emergence holes were “D” shaped. Generally galleries could be divided into three types on
the basis of morphological characters; i.e. a “Z” shaped, or extended, type, a vertically rounded type, and an ellipse or
semicircular, type. [Conclusion] Clarification of the morphological characteristics and scientific name of A. subrobustus
should aid future identification of this beetle. The three dimensional reconstruction of its larval gallery structure will also aid
identification and assessment of damage to host trees, and provide technical guidance for the monitoring and control of this pest.
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Fig. 1 Morphology of egg inside oviducts, and
ecological photos of larva, pupa, adult of Albizia
subrobustus

A: Egg inside oviducts; B: Larva; C: Pupa; D: Adult.
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B2 AXFTHAREMEIMNEAEBRBEZE
Fig. 2 Adultsand the aedeagus of male Albizia subrobustus
A B C D E F: G

A: Dorsal view of the adult; B: Venter view of the adult; C: Lateral view of the adult; D: Prehumeral carina of the adult;
E: Pronotum view of the adult; F: Ventral view of the aedeagus; G: Dorsal view of the aedeagus.

B3 fEEERER
Fig. 3 The damage features of Albizia subrobustus

A B C
A: Dry bark; B: Damaged parts are turning yellow, the bark is falling off; C: The revealing xylem and died trunk.
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Fig. 7 Theentrance hole, the pupal chamber and the emer gence hole of Albizia subrobustus

C
A: Entrance hole of larva; B: Pupal chamber; C: Emergence hole.
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Fig. 8 Thecharactersof different types of boring galleries

A <777 B C
A: Gallery in““Z””shaped or its extended type; B: Gallery of vertically roundabout type; C: Gallery of ellipse or semicircle type.
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Tablel Theshapeindexes of Albizia subrobustus'sgallery

a(ccr?) %1((;‘:1‘)) Ly(cm) Ls(em) Lyem) C(em)  baem)  R(em)  Lyem) o) D
A 1153 13.67 2.3 5.26 220 2820 572 449 550 79.13 1.07
B 1751  17.64 47 1223 412 2111 5.94 336 1402 124.14 2.26
C 2535 1356 13 15.65 6.10 2850 5.9 454 334 71.27 2.18
A B C a b, L, L, L,
c b, R L,
o D

A, B, C: The galleries; a: Width of the photograph; b;: Length of the photograph; L,: Actual horizontal length of the gallery;
L;: Vertical length of the gallery in the photograph; L;: Actual vertical length of the gallery; c: Perimeter of the wood; b;:
Vertical length of the range of the photograph; R: Radius of the wood; L4: Horizontal length of the gallery in the photograph;
o: Central angle of the range of the photograph; D: Height ratio.
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9 ERETHEER “Z7 FRFZHTHE
Fig. 9 Thereconstructions of the galleries (“Z” shaped or its extended type)

A B C D E F
A, B, C: The scientific drawings of the galleries; D, E, F: The three dimension reconstructions of the galleries.
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