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Abstract. The study of spatial distribution of coleopterous insects in the forest ecosystems of various dis-
placement degrees plays a pivotal role for communities ecology. The present article examines the spatial stratifi-
cation of the longicorn beetles (Coleoptera, Cerambycidae) in the valley-growing elm and ash forests with Korean
pine and in the mountain rhododendron oak-forest. Material is collected by standard entomologic methods using
soil and window traps at 6 model sites (five sites are presented by valley-growing forests with dominating of elms,
ash tree or Korean pine, and the sixth is by mountain rhododendron oak-forest) with various displacement degree.
The information on species composition, habitat conditions and vertical distribution of the longicorn beetles in the
forests of the South of the Primorsky Territory has been obtained. It has been established that the biggest number
of species is concentrated in the primary forest, community structure of longicorn beetles in these forests has
high similarity, which is conditioned by similar space structure of plant association and equal composition of main
wood generating species, being both food items and at the same time micro sites for development of larvae of
longicorn beetles. Distribution of longicorn beetles has been found by the bio-geological horizons in the old-
growth elm forests, the biggest number of species and maximum total abundance are marked on the middle and
upper layers of forest canopies. The longicorn beetles, which larvae are sapro-xylo-mycetophage, are indicated to
belong to the lower layer, and xylophages longicorn dominate at the upper layer of forest canopy.

Keywords: Coleoptera, Cerambycidae, diversity, abundance, spatial and vertical distribution, forest canopy,
Russian Far East.

AHHOTauMA. AKMyd/1bHOCMb U Ue/u. M3y4eHne NpoCTPaHCTBEHHOMO pacrpese/ieHNs KeCTKOKPbI/IbIX HACEKOMBbIX
B /IECHBIX DKOCMUCTEMAxX Pa3HOM CTeNeHW HapyleHHOCTU nMeeT PyHAaMeHTa/IbHOe 3HayYeHne A/ 3KO/0rmK coob-
wecTB. PaboTa NocBALLeHa U3YHEHUIO MPOCTPAHCTBEHHOW CTpaTUdMKaLmK KykoB-ycadelt (Coleoptera, Cerambyci-
dae) B 40/IMHHBIX U/IbMOBO-ACEHEBBIX /1eCax C KeAPOM KOPeWCKUM U FTOpPHOM ayBHAKEe pogoAeHapOHOBOM. Mame-
puasel u memoodel. COOp MaTepuasioB OCYLLECTB/AANCA CTaHAAPTHBIMU SHTOMO/IOTMYECKUMM MeTOoAamMu  C
MPYMEHEHUEM MOYBEHHbBIX U OKOHHBIX /I0BYLLEK Ha LLIECTU MOAE/bHbIX Y4acTKax (MATb y4acTKOB NpeACTaB/eHbl 40-
JIMHHBIMW /1eCaMU C AOMUHUPOBAHUEM W/IbMOB, ACEHA WU/IM COCHbI KeAPOBOM KOPEMCKOM, @ LIeCTON — FOpHbIM AYy6-
HAKOM POAOAEHAPOHOBbLIM) C PA3HOM CTEMNEHBLIO HAPYLLEHHOCTU. Pe3ysiemdmel. [10/1y4eHbl CBEAEHUA MO BUAOBOMY CO-
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CTaBy, CTalUMa/bHOMY U BEPTUKa/IbHOMY pacrnpese/ieHnIo XyKOoB-ycadel B /1ecax tora [pMmMopcKoro Kpas. Beigoosl.
YCTaHOB/IEHO, 4YTO Hanbo/IbLlee YUC/10 BUAOB COCPeA0TOYEHO B KOPEHHbIX TUMax /1eca, CTPYKTypa coobLyecTs yca-
Yyel B 3TUX /1ecax 0b6/1agaeT BbICOKMM CXOACTBOM, YTO 06YC/I0B/IEHO NOXOXKEN MPOCTPaHCTBEHHOM CTPYKTYypon ¢pu-
TOLLEHO30B U OA4MHAKOBbIM COCTABOM [/1aBHbIX /1€6CO0OPa3yoLWMUX NOpog, ABAAIOLMUXCA KOPMOBBIMW 0OBEKTaMMU U
OfHOBPEMEHHO MUKpPOCAaWTaMM A7 PAa3BUTUA IMHUMHOK yCadel. BbiAB/EHO pacnpesesneHne XKyKoB-ycadei no buo-
reoropusoHTam B A0/IMHHbIX U/1IbMOBHUKaAX, Hanbo/bLuee YN0 BMAOB U MaKCUMa/IbHOE o6Lu,ee obuane oTmeyeHbl
Ha cpegHeM 1 BepxHem Apycax. OTMe4yeHa NPUYPOYEHHOCTb K HUXKHEMY APYCY y yCadew, /IMYMHKU KOTOPbIX Canpo-
KCcuno-muuetodaru, a Ha BEpXHEM AOMUHUPYIOT ycadun-kcuaodaru.

KAatoueBble c/10Ba: }eCTKOKpbI/Ible, ycayu, pasHoobpasue, obuave, cTaumaibHoOe M BepTUKa/ZlbHOe pacrpesese-

HMe, BepXHUi1 Apyc neca, fanbHuii Boctok Poccuu.
Introduction

The longicorn beetles (Coleoptera, Cerambyci-
dae) are included into one of the most important
groups of the xylobiont coleopterous. They play a
prominent role in the destruction processes of the
spire rot, some of them are secondary insects, and
cause vast economic damage to the forest ranges.
Currently 240 species of 125 genus of Cerambyci-
dae [1] family have been found in the Primorsky
Territory. Good state of exploration of the longi-
corn beetles’ fauna enables their using as models
for examining of special distribution of the cole-
opterous in the forest canopies [2]. Forest canopies
comprise hotspots of the biological diversity,
which degradation results in the simplification of
the biogeochemical cycles and reduction of carbon
stocks. Climate fluctuation and human economic
activities affect forest canopies through the produc-
tion change and reflect in the exchange fluxes of
the substance and energy. Arthropods forest cano-
pies are among the first to respond to the given
changes [3], consequently, finding of the regulari-
ties of their special distribution in the ecological
systems of various displacement degree presents
profound interest.

In recent decades intensive examination of
ecology and faunal diversity in forest canopies
started all over the world — in Europe (Germany,
Switzerland) [4, 5], Asia (Japan, China) [6, 7], Ma-
laysia [8], North and South America (USA, Pana-
ma, Venezuela) [9-12], French Guiana [13], and
Australia [14]. In 2001-2007 within the framework
of the International Biodiversity Observation Year
(IBOY), the diversity of insects in the coniferous
and broadleaf type of forest at the south of the
Primorsky Territory have been studied, which al-
lowed comparing the species composition of the
insects communities in the forest ecosystems of the
countries in the Pacific Basin: Russia, Japan,
Southeast Asia and Australia [14—16]. Later the in-
formation of the vertical stratification of the bee-
tles in the primary forests of the Ussurisky Nature
Reserve [17] was obtained. The given article shall
be understood as a continuation of this research.

It is related to examining the spatial stratification
of the longicorn beetles in the valley-growing elm
and ash forests with the Korean pine and rhodo-
dendron mountain oak-forest.

These forests are widespread in the southern
part of the Russian Far East (Primorsky Territory,
Amur region, Sakhalin and Southern Kuril Is-
lands), China, Korea and Japan and are character-
ized by unique combinations of flora and cenoge-
netic complexes. Due to the epibiotic origin,
biogeocenosis of elm and ash forests is specified
by poor biopersistence to the human intervention
and impossibility of rapid recovery. As a result of
high commercial value of the wood of main spe-
cies the elm and ash forests are disturbed by selec-
tion cuttings in most locations of the south of Far
East. Old-growth elm and ash forests are preserved
generally within the territory of the reserves and
can serve as natural samples [18].

The objective of the article is to reveal the
species diversity and characteristics of spatial dis-
tribution of the longicorn beetles in the valley-
growing elm and ash forests of the Ussurisky Na-
ture Reserve and adjoining territory, as well as the
impact of anthropogenic factor.

Materials and methods

Study areas

Main studies were conducted in 2016 in the Us-
surisky Nature Reserve (now branch of FSC of Bi-
odiversity FEB RAS) and at the adjacent to the
western frontier of the territory scientific and ex-
perimental forest farm. The Reserve is located to
the south of the Primorsky Territory in the area of
the mixed coniferous-broad leaved forests, and it
covers 40 432 ha [19].

We selected 5 model sites for examining habitat
conditions. Four sites were presented by valley-
growing forests with dominating elms, ash tree or
Korean pine (Pinus koraiensis), the fifth — by
mountain rhododendron oak forest. ElIm and ash
forests are associated to bottomlands and terraces
above flood-plains of the mountain rivers with rich
and steadily hydrated brown soils on the alluvial

A. V. Kuprin, D. A. Yi

Page 2 from 15



‘ RUSSIAN JOURNAL
OF ECOSYSTEM ECOLOGY

deposits with ground elevations up to 250 m above
sea level. They are characterized by highly-
productive multistoreyed forests of the I-st bonitet
and highly developed multispecies bottom levels.
Rhododendron oak forests vegetate on stiff slopes
with exposure to the south with low-powered rock
pavements, not capable to retain moisture. In the
conditions of high soil dryness, low production

Vol. 4 (1), 2019

(IV-V bonitet) forest crops of the Mongolian oak
(Quercus mongolica) are formed with ill-developed
dumetosous and field layers [18].

I. Valley-growing ash and elm forest after
cleaning cuttings. The site is located in the Ko-
marovsky forest district, near the western frontier
of the Reserve, on the left bank of kl. Salnikov

(Fig. 1).

Fig. 1. Valley-growing ash and elm forest after cleaning cuttings

The forest stand is presented mainly by the
Manchurian ash-tree (Fraxinus mandshurica) and
Japan elm (Ulmus japonica) with admixed Man-
churian maple (Acer mandshuricum) and mycro-
phyllous maple (4. mono), Manchurian walnut
(Juglans mandshurica), Korean pine (Pinus
koraiensis), pilose alder (4lnus hirsuta) and Amur
cork tree (Phellodendron amurense). The com-
mon canopy density of trees is 0.3. The under-
growth consists of Manchurian hazel (Corylus
mandshurica), mock orange (Philadelphus tenui-
folius), spiny eleuterococus (Eleutherococcus
senticosus) and Amur honeysuckle (Lonicera
maackii). Ferns, sedges, Dutch rush (Equisetum
hyemale) and herbs are common in the herba-
ceous layer. Soil is alluvial peaty-gley.

II. Fringe of the of elm and ash forest. The
site is located in the district of former settlement
Komarovo-Zapovednoye (Fig. 2), on the middle
bottomland of Komarovka River. Japan elm, Man-
churian maple, painted maple, and pilose alder
play main role in the forest stand. The associated
species are represented by Korean pine and Euro-
pean bird cherry tree (Padus avium). The forest
understory is formed by Ural false spiraea (Sorbar-
ia sorbifolia), willow-leaf spiraea (Spiraea salicifo-
lia), and Amur honeysuckle (Lonicera maackii). Tall
grasses are composed by Amur aster (4Aster maackii),
meadowsweet palmated (Filipendula palmata), Vale-
riana fauriei. Soil is brown mountain-forest, gley,
podzolized, with thick humus horizon. The model
site is selected on the fringe of the forest.
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Fig. 2. Fringe of the elm and ash forest

II1. Rhododendron oak forest. The site is lo-
cated in the Suvorov forest division on the south-
western slope of a watershed between Shipiza and
Koryavaya R. (Fig. 3). The slope ratio is 25-30°.
The forest stand consists of Mongolian oak, Man-
churian maple with wavers of Korean maple. The
total closure of tree canopies is 0.8. Certain bushes
of belemnoid rhododendron (Rhododendron mu-

cronulatum) and bicoloured bush-clover (Lespede-
za bicolor) are marked in the understory. The her-
baceous layer is weekly developed. Soil is brown
earth, typical nonsaturated, extremely fine with av-
eragely developed profile on the eluvium of the
crystallized light slates; weekly skeletal in the up-
per and strongly skeletal in the lower parts of the
profile.

Fig. 3. Rhododendron oak forest
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IV. Primary elm and ash forest. The site is lo-
cated in the Komarovo forest division on the right
bank of the Komarovka River (Fig. 4). Japan and
lobed elms (U. laciniata), Manchurian ash-tree,
common Amur cork tree, Amur linden (7ilia

Vol. 4 (1), 2019

amurensis) and Korean pine dominate in the forest
stand. The shrub layer is formed by Manchurian ha-
zel, Amur honeysuckle and Maximovich (L. maxi-
mowiczii), Manchurian currant (Ribes mandshuri-
cum), and Ural false spiraea.

Fig. 4. Primary elm and ash forest

The basis of herbaceous layer is formed by fe-
male fern (Athyrium filixfemina) and Chinese
(4. sinense), thick rhizomatous fern (Dryopteris
crassirhizoma);, white-flowered bittercress (Car-
damin eleucantha), palmate meadowsweet and
Dutch rush. Soil is brown mountain-forest, gley,
podzolized, with thick humus horizon.

V. Primary cedar forest with elm and ash-
tree. The site is located in the Komarovo forest di-
vision in the low bottomland of Mironov kl. (Fig.

5). The common closure of the canopy is 0.8. 2-3-
fold covering of canopies is typical for trees. Two
stories are designated in the polydominant forest
stand. The first stand consists of Korean pine,
Yeddo spruce, Japan elm, Amur linden. The aver-
age height of trees is approximately 26 m. Mean
diameter of stocks is 25-28 cm. The second stand
is formed by Yeddo spruce (Picea ajanensis),
Manchurian maple, Manchurian ash-tree, lobed
elm, heart-shaped hornbeam (Carpinus cordata).

Fig. 5. Primary cedar forest with elm and ash-tree
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The understory of the medium density is repre-
sented by maple of false-Ziboldoviy (4. pseudo-
sieboldianum), Manchurian hazel, Ural false spi-
raea and other bushes. The field layer is presented
by mixed herbs and ferns. Soil is brown soil gley
undersaturated fine with averagely developed pro-
file; poorly skeletal in the upper part of the profile
and greatly skeletal in the lower part.

Works on vertically-storied distribution of bee-
tles were carried out at one site in the valley of the
Komarovka River (Fig. 6). The subject of research
is primary Siberian elm with complex structure and
various species composition. There is multi species
stand; common canopy density is 0.8. It consists of
Japan elm, Amur linden, Manchurian ash-tree,
Manchurian walnut, Manchurian maple, and Kore-
an pine.

Vol. 4 (1), 2019

Thin understory — canopy density is less than
0.3. The height of the bushes is from 1.2-2.0
(spiny eleuterococus and sessil-flowered (E. sessil-
iflorum), sacred spindle tree (Euonymus sacrosanc-
ta), honeysuckle (L. praeflorens and Maaka) up to
4-5 m, marbate maple (4. barbinerve)). The lianas
are presented by kolomikta-vine (Actinidia ko-
lomikta) and Amur grape (Vitis amurensis). Herba-
ceous layer is thick (plant cover is 95-100 %),
grass height is up to 0.9 m. Main background is
created by ostrich fern (Matteuccia struthiopteris),
in which brushing there are various types of tall
grasses. Soil is brown soil gley, poorly-saturated,
poorly skeletal with deeply developed profile on
the alluvial deposits.

Fig. 6. Old-growth elm forest

Data sampling

Field works were carried out from April to Oc-
tober 2016. Collecting of longicorn imago is ef-
fected from the surface of stocks of feeding trees,

using window traps, which were installed on the
stocks of wood raw materials [20], as well as from
flowering herbaceous plants, on which beetles
have supplemental nutrition. Types were identified
with Key to the insects of Russian Far East (1986)
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(o
[1], the material in the entomology laboratory col-
lection formerly IBSS FEB RAS (currently FSC of
East Asia Terrestrial Biodiversity of FEB RAS),
Vladivostok, was additionally examined.

The line consisting of 15 pitfall traps (n = 15)
has been equipped for examining vertical-storeyed
distribution of insects on site in the old-growth elm
forest. Window traps, by one at each level were
hung up over them at height of 1 m (medium level)
and 22 m (upper level). Exposing were carried out
from April 15 to October 15, extracting of the ma-
terial from window traps were carried out once in a
decade.

Data analysis

Statistical data processing and charts construc-
tion were conducted using programs PAST — PAI-
aeontological STatistics, version 1.57 [21] and Mi-
crosoft Excel. As similarity the ratio of
Tchekanovskiy-Serensen [22] was used. Statistical
assurance of clustering is assessed using bootstrap

Vol. 4 (1), 2019

analysis in 1000 replications. Systematics and no-
menclature of longicorn beetles (Cerambycoidea)
follow M. L. Danilevskiy (2018) [23].

Results and discussion

Spatial distribution. As a result of the execut-
ed studies it was found that the complex of the
longicorn beetles of valley-growing forests of the
Ussurisky Nature Reserve consists of 71 species
from 6 subfamilies (Table 1), which amounts 40 %
from all fauna of Cerambycidae of the reservation
[24]. The basis of the species diversity is formed
by representatives of three subfamilies: Lepturinae
(29 species, 16,5 % of fauna from reservation),
Cerambycidae (19 species, 11 %), and Lamiinae
(17 species or 10 %).

Within the examined habitats the cenotic range
of species of the longicorn varies from 19 to 65,
and the number of collected samples is from 52 to
198 (Table 1).

Table 1
Spatial distribution and abundance of the longicorn beetles on model sites
in the Ussurisky Nature Reserve (within the whole period of research)
Species I |00 1Iv V | Abundance
1 2131415 6 7
Subfamily Prioninae Latreille, 1802
1. Callipogon (Eoxenus) relictus (Semenov, 1899) 010]0 1 0 1
2. Prionus insularis insularis (Motschulsky, 1858) 0|1 1 1 0 3

Subfamily Lepturinae Latreille, 1802

. Rhagium inquisitor rugipenne (Reitter, 1898)

S

. Stenocorus amurensis (Kraatz, 1879)

. Pachyta bicuneata (Motschulsky, 1860)

. Pachyta lamed lamed (Linnaeus, 1758)

. Brachyta amurensis (Kraatz, 1879)

0| [n|h~|W

. Paragaurotes ussuriensis (Blessig, 1873)

9. Euracmaeops angusticollis (Gebler, 1833)

10. Dinoptera minuta minuta (Gebler, 1832)

11. Cortodera ussuriensis (Tsherepanov, 1978)

12. Pidonia (Mumon) debilis (Kraatz, 1879)

13. Pidonia (Pseudopidonia) amurensis (Pic, 1900)

14. Sachalinobia koltzei (Heyden, 1887)

15. Nivellia extensa (Gebler, 1841)

16. Nivellia sanguinosa (Gyllenhal, 1827)

17. Strangalomorpha tenuis tenuis (Solsky, 1873)

18. Pseudalosterna elegantula (Kraatz, 1879)

19. Anoplodera (Anoploderomorpha) cyanea (Gebler, 1832)

e e e OO fed [ Y NV N OO Y fand -4 [V [T NS TN

(OO |= == OO N O|—|O|I—|O|0|o|IN|o|Oo]|—

NN = AR N == N[ = = W= N =W QOO — O

Blu|oo|T[o|w|o[Q|w|w|w|o|—= |\ &= |= === =[O &=

NWIWINIOIQA|IN OO |~ OO~ (O~ ||| N ===~

RN OR[N || — W OO QW (OO0 || |00 |~ |00~ O

20. Stictoleptura (Aredolpona) dichroa (Blanchard, 1871)

21. Stictoleptura (Variileptura) variicornis (Dalman, 1817) 10
22. Anastrangalia renardi (Gebler, 1848) 13
23. Pedostrangalia (Neosphenalia) femoralis (Motschulsky, 1860) 1
24. Judolia dentatofasciata (Mannerheim, 1852) 5
25. Pachytodes longipes (Gebler, 1832) 27
26. Oedecnema gebleri (Ganglbauer, 1889) 12 10 51
27. Leptura (Macroleptura) thoracica (Creutzer, 1799) 1 5 14
28. Leptura annularis annularis (Fabricius, 1801) 3 6 25
29. Leptura duodecimguttata (Fabricius, 1801) 6 7 23
30. Leptura aethiops (Poda, 1761) 1 5 15
31. Strangalia attenuata (Linnaeus, 1758) 4 11 17 45

A. V.
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End of Table 1
1 |2 [3]4] 5] 6] 7
Subfamily Necydalinae Latreille, 1825
32. Necydalis major (Linnaeus, 1758) 0]0] 0 0 1 1
33. Necydalis (Necydalisca) pennata (Lewis, 1879) 0]0] 0 1 0 1
Subfamily Spondylidinae Serville, 1832
34. Megasemum quadricostulatum (Kraatz, 1879) 0]0] 0 1 1 2
35. Tetropium castaneum (Linnaeus, 1758) 0]0] 0 2 1 3
Subfamily Cerambycinae Latreille, 1802
36. Neocerambyx raddei (Blessig, 1872) 00| 1 0 0 1
37. Rosalia coelestis (Semenov, 1911) 1 1|0 1 1 4
38. Purpuricenus sideriger (Fairmer, 1888) 51810 9 6 28
39. Amarysius sanguinipennis (Blessig, 1872) 1]10]0 1 1 3
40. Chloridolum sieversi (Ganglbauer, 1887) 0]0] 0 3 2 5
41. Aromia orientalis (Plavilstshikov, 1932) 1 1|0 1 1 4
42. Molorchus starki (Shabliovsky, 1936) 0]0] 0 1 1 2
43. Molorchus (Caenoptera) minor (Linnaeus, 1767) 0]0] 0 1 1 2
44. Rhopalopus (Prorrhopalopus) signaticollis (Solsky, 1872) 1 1|0 1 0 3
45. Oupyrrhidium cinnabarinum (Blessig, 1872) 2 1411 5 3 15
46. Callidium violaceum (Linnaeus, 1758) 0]0] 0 2 2 4
47. Phymatodes (Poecilium) maacki (Kraatz, 1879) 0]0] 0 1 0 1
48. Teratoclytus plavilstshikovi (Zaitzev, 1937) 0]0] 0 1 0 1
49. Rhabdoclytus acutivittis (Kraatz, 1879) 1 13]0 1 2 7
50. Rhaphuma diminuta diminuta (Bates, 1873) 0]0] 0 1 0 1
51. Rhaphuma gracilipes (Faldermann, 1835) 0]0] 0 1 0 1
52. Xylotrechus cuneipennis (Kraatz, 1879) 0]0] 0 1 1 2
53. Clytus nigritulus (Kraatz, 1879) 0]0] 0 1 1 2
54. Cyrtoclytus capra (Germar, 1824) 0]0] 0 1 1 2
Subfamily Lamiinae Latreille, 1825
55. Moechotypa diphysis (Pascoe, 1871) 0]0] 0 1 3 4
56. Mesosa myops (Dalman, 1817) 0]0] 0 2 2 4
57. Monochamus guttulatus (Gressitt, 1951) 0]0] 0 0 1 1
58. Monochamus urussovii (Fischer von Waldheim, 1805) 0]0] 0 5 8 13
59. Lamiomimus gottschei (Kolbe, 1886) 0]0] 0 2 1 3
60. Lamia textor (Linnaeus, 1758) 0]0] 0 1 0 1
61. Olenecamptus octopustulatus (Motschulsky, 1860) 0] 1] 0 1 0 2
62. Pterolophia maacki (Blessig, 1873) 0]0] 0 1 0 1
63. Exocentrus marginatus (Tsherepanov, 1973) 0[0] 0 1 1 2
64. Eutetrapha metallescens (Motschulsky, 1860) 31410 8 10 25
65. Eutetrapha sedecimpunctata sedecimpunctata (Motschulsky, 1860) 0] 1] 0 5 4 10
66. Saperda (Lopezcolonia) perforata (Pallas, 1773) 1 10]0 2 5 8
67. Saperda (Lopezcolonia) interrupta (Gebler, 1825) 21110 3 2 8
68. Menesia sulphurata (Gebler, 1825) 0]0] 0 1 0 1
69. Thyestilla gebleri (Faldermann, 1835) 3121 3 4 13
70. Agapanthia (Amurobia) amurensis (Kraatz, 1879) 2 |1 1 1 1 6
71. Agapanthia (Epoptes) daurica (Ganglbauer, 1884) 2121 1 1 7
Total number of samples| 79 | 74 | 52 | 182 | 198 585
Total number of species | 31 | 34| 19 | 65 | 56 71

Note. The list of species is given in the classified order. The number of samples of longicorn beetles collected using
window traps is shown by Arabic figures. The model sites: I — Valley-growing ash and elm forest after cleaning cutting,
II — Fringe of the of elm and ash forest, IIIl — Rhododendron oak forest, [V — Primary elm and ash forest, V — Primary
cedar forest with elm and ash-tree are expressed in Roman numerals.

As could be expected, the highest abundance of In the primary forests the dominant group is repre-
species refers to primary types of forest: elm and sented by the following species of longicorn bee-
ash forest (IV) (65 species or 36.9 % from fauna of tles: Brachyta amurensis Kraatz, 1879, Nivellia
the reservation) and cedar forest with elm and ash- sanguinosa (Gyllenhal, 1827), Nivellia extensa
tree (V) (consequently 56 species and 31.8 %). (Gebler, 1841), Anoplodera (Anoploderomorpha)
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cyanea (Gebler, 1832), Pachytodes longipes
(Gebler, 1832), Oedecnema gebleri (Ganglbauer,
1889), Leptura (Macroleptura) thoracica (Creut-
zer, 1799), Strangalia attenuata (Linnaeus, 1758),
Leptura duodecimoguttata (Fabricius, 1801).
Relict longicorn beetle (Callipogon (Eoxenus)
relictus) (Semenov, 1899) (Fig. 7) included into
the Russian Red Book was found only in the pri-
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mary elm and ash forest. This species is typical for
declining mixed coniferous-broad leaved forests of
the Russian Far East, North-East China and Korean
Peninsula, and it is annually registered in the res-
ervation in the valley-growing elm forests. The de-
velopment of its larvae is effected in the lumber of
the broad-leaved species [25-28].

Fig. 7. Female of the relict longicorn beetle (Callipogon relictus) using supplemental nutrition (a)
and females during egg laying (b) in the primary elm and ash forest

The primary forests are similar not only by the
number of beetles, but also by dominant composi-
tion. Therewith in the cedar forest with elm and
ash forest the number of species developing in the
wood of coniferous trees is just over than in the
wood of broad-leaved species of the elm forest.
Such species include representatives of subfamily
Lamiinae: Eutetrapha metallescens (Motschulsky,
1860), Moechotypa diphysis (Pascoe, 1871), Meso-
sa myops (Dalman, 1817), Monochamus guttulatus
(Gressitt, 1951), Monochamus urussovii (Fischer
von Waldheim, 1805).

Assemblies of longicorn beetles of the valley-
growing ash and elm forest after cleaning cutting
(D and edge of the elm and ash forest (II) by num-
ber of species and collected samples are approxi-
mately equal to 31 (17.6 % from fauna of the re-
serve) and 34 (19.3 %) of species consequently.
The dominating complex is represented by the spe-
cies of Lepturinae: Brachyta amurensis (Kraatz,
1879), Nivellia extensa (Gebler, 1841), Nivellia
sanguinosa (Gyllenhal, 1827), Pachytodes longi-
pes  (Gebler, 1832), Oedecnema  gebleri
(Ganglbauer, 1889), Strangalia attenuata (Linnae-
us, 1758). The subdominants are Paragaurotes us-
suriensis (Blessig, 1873), Leptura aethiops (Poda,
1761), Agapanthia (Amurobia) amurensis (Kraatz,
1879), Agapanthia (Epoptes) daurica (Ganglbauer,
1884). The domination of Lepturinae in these types
of the forest is conditioned by higher level of inso-
lation as compared to climax forests and availabil-

ity of various plants, at which additional nutrition
of longicorn imago takes place during blooming
period. These assemblages are distinct — singular
samples of red book longicorn beetle Rosalia coe-
lestis (Semenov, 1911) were trapped in them. This
species is common in well-lit sites in the large-
leaved and in the mixed coniferous broad-leaved
forests of the Ussurisky Nature Reserve and often
registers in its surroundings. Larvae of Rosalia
coelestis are developed in the dried out stocks of
the manchus maple (Acer tegmentosum) and false-
Ziboldov [24].

The poorest fauna is marked in the rhododen-
dron oak forest (III), 19 species (10.8 % from fau-
na of the reservation) were found here. The domi-
nating species in the samples are Nivellia
sanguinosa (Gyllenhal, 1827), Oedecnema gebleri
(Ganglbauer, 1889), Strangalia attenuata (Linnae-
us, 1758), subdominants — Nivellia extensa
(Gebler, 1841), Anoplodera (Anoploderomorpha)
cyanea (Gebler, 1832), Leptura duodecimguttata
(Fabricius, 1801), Leptura aethiops (Poda, 1761).
The rest species are presented by singular findings.

Using of clustering analysis for comparing of
lists of species of the longicorn beetles of the mod-
el sites showed that two clusters are allocated un-
der the similarity ratio of 0.42 (bootstrap-value is
100 %) (Fig. 8). The first cluster combines rhodo-
dendron oak forest (III), valley-growing ash and
elm forest after cleaning cuttings (I) and the fringe
of elm and ash forest (II) (similarity ratio is 0.68,
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(o
bootstrap-value is 91 %), and the second cluster —
primary elm and ash forest (IV) and primary cedar
forest with elm and ash-tree (V) (similarity ratio is
0.72, bootstrap-value is 99 %). Combining into
single cluster of site (IV) and (V) at high similarity
level is explained by similar environmental and
microclimatic conditions, availability of polydom-
inant phytocenosis with complex structure and var-
ious species composition of lower decks. It enables
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longicorn beetles to have a vast range of possibili-
ties for implementing trophic and topographical
couplings within the habitat. It should be noted that
the similarity of disturbed phytocenosis is as high
to each other as similarity of primary and varies
drastically from the oak forest. In this case we un-
doubtedly deal with similarity of soil conditions,
equal by moistening degree.

g1

b
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0 0.6 12 18 24
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Fig. 8. Dendrogram of similarity of species composition of the longicorn beetles of explored habitats
(Ration of Tchekanovskiy-Sgrensen, bootstrap is 1000). Designation of sites see Table 1

Vertical distribution of longicorn beetles

131 samples of beetles relating to 40 species
(23 % from fauna of the Ussurisky Nature Re-
serve) were collected in the old-growth elm forest.

Species composition, imago distribution by the sto-
reys and total abundance of cerambycids are pre-
sented in Table 2.

Table 2
Species composition and abundance of the longicorn beetles (Cerambycidae)
at the various storeys in the old-growth elm forest for the whole period of research
Species Om |1 m| 22 m | Abundance| Total, %
1 2 |3 4 5 6

1. Prionus insularis insularis (Motschulsky, 1858) 2 2 1,53
2. Pachyta bicuneata (Motschulsky, 1860) 5 1 6 4,58
3. Pachyta lamed lamed (Linnaeus, 1758) 4 1 5 3,82
4. Brachyta amurensis (Kraatz, 1879) 1 1 0,76
5. Stictoleptura (Aredolpona) dichroa (Blanchard, 1871) 2 2 1,53
6. Judolia dentatofasciata (Mannerheim, 1852) 3 3 2,29
7. Oedecnema gebleri (Ganglbauer, 1889) 5 5 3,82
8. Leptura (Macroleptura) thoracica (Creutzer, 1799) 1 1 2 1,53
9. Leptura annularis annularis (Fabricius, 1801) 1 1 2 1,53
10. Leptura duodecimguttata (Fabricius, 1801) 2 1 3 2,29
11. Leptura aethiops (Poda, 1761) 1 1 0,76
12. Necydalis major (Linnaeus, 1758) 1 1 0,76
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End of Table 2
1 2 | 3 4 5 6
13. Necydalis (Necydalisca) pennata (Lewis, 1879) 1 1 2 1,53
14. Megasemum quadricostulatum (Kraatz, 1879) 1 1 0,76
15. Tetropium castaneum (Linnaeus, 1758) 1 1 2 1,53
16. Neocerambyx raddei (Blessig, 1872) 2 2 4 3,05
17. Purpuricenus sideriger (Fairmer, 1888) 1 1 2 1,53
18. Amarysius sanguinipennis (Blessig, 1872) 1 1 2 1,53
19. Chloridolum sieversi (Ganglbauer, 1887) 1 1 0,76
20. Oupyrrhidium cinnabarinum (Blessig, 1872) 5 1 6 4,58
21. Rhabdoclytus acutivittis (Kraatz, 1879) 6 6 4,58
22. Clytus nigritulus (Kraatz, 1879) 2 2 1,53
23. Cyrtoclytus capra (Germar, 1824) 2 2 1,53
24. Moechotypa diphysis (Pascoe, 1871) 1 2 3 2,29
25. Mesosa myops (Dalman, 1817) 1 2 3 2,29
26. Monochamus guttulatus (Gressitt, 1951) 1 1 0,76
27. Monochamus urussovii (Fischer von Waldheim, 1805) 4 4 3,05
28. Lamiomimus gottschei (Kolbe, 1886) 1 1 0,76
29. Lamia textor (Linnaeus, 1758) 1 1 0,76
30. Olenecamptus octopustulatus (Motschulsky, 1860) 1 1 0,76
31. Pterolophia maacki (Blessig, 1873) 1 2 3 2,29
32. Exocentrus marginatus (Tsherepanov, 1973) 2 3 5 3,82
33. Eutetrapha metallescens (Motschulsky, 1860) 4 11 15 11,45
34. Eutetrapha sedecimpunctata sedecimpunctata (Motschulsky, 1860) 3 3 2,29
35. Saperda (Lopezcolonia) perforata (Pallas, 1773) 4 4 3,05
36. Saperda (Lopezcolonia) interrupta (Gebler, 1825) 4 1 5 3,82
37. Menesia sulphurata (Gebler, 1825) 2 1 3 2,29
38. Thyestilla gebleri (Faldermann, 1835) 5 1 6 4,58
39. Agapanthia (Amurobia) amurensis (Kraatz, 1879) 3 1 4 3,05
40. Agapanthia (Epoptes) daurica (Ganglbauer, 1884) 5 1 6 4,58
Total number of samples| 11 | 79 | 41 131 100
Total number of species| 6 | 32 | 23 40 40

The biggest number of species and general
abundance are marked on the middle (32 species,
79 samples) and upper (23 species, 41 samples)
forest canopies levels. 6 species of longicorn bee-
tles (11 samples) are found on the lower (soil sur-
face) level. Our information is consistent with the
obtained data for the forest of central Japan [29],
however, it does not confirm the conclusion that in
the upper storeys of forest canopies the number of
insects is higher comparing with the lower storeys
[30-34].

Confinedness to the certain storeys was indicat-
ed in Prionus insularisinsularis (Motschulsky,
1858) and Megasemum quadricostulatum (Kraatz,
1879), which larvae are xylo-mycetobionts and are
developed in the decaying wood on the basis of
tree and roots of hard wood, consequently these
types are marked only on the surface of the soil.

Clear confinedness of certain species of longi-
corn beetles to the middle storey of forest canopies
was not detected. High total abundance of longi-
corn imago (60,3 %) and species diversity in this
storey probably related to the availability in this
part of phytocenose of high species abundance of
plants, primarily shrubs, used for additional nutri-

tion of Cerambycids imago within blooming peri-
od. Similar regularity was found earlier for tropical
forests of Australia. According to the information
of P. Grimbacher and N. Stork (2007) [35], vertical
distribution of insects including insects is deter-
mined by the number and composition of plant el-
ements (branches with leaves, stocks, liana, fossil
parts and epiphytes) on the given specific altitude
level. High diversity of species and abundance of
antophags of the other families of beetles in the
given storey was also found by us in the similar
habitats of the reservation [17].

Marked confinedness to the upper storey of for-
est canopies is marked in Monochamus guttulatus,
Monochamus urussovii, Lamia textor, Lamiomimus
gottschei and in Chloridolum sieversi. Total abun-
dance of these beetles in this storey was 6 %.
The first three species are xylophages. At the stage
of imago their species flaw cortex and wood of
cuttings of feeding plants. The larvae of these spe-
cies are developed in the wood of vigorous trees.
It is shown that invasion of xylophages on the vig-
orous tree is effected from the top downward,
i.e. from canopy to the root part [36, 37]. Thus,
vertical distribution of the beetles in the forest eco-
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systems of the South of the Primorsky Territory is
defined by their functional traits. Earlier it was re-
vealed that by increasing height the number of
phytophagans is increased and the number of zo-
ophages, coprophages and necrophages is de-
creased [20].

Conclusion

1) 71 species of longicorn beetles from 6 sub-
families which consists in approximately 40 %
from all fauna of the reserve were found in the ex-
amined forests. The basis of species diversity is
composed by the representatives of three subfami-
lies: Lepturinae (29 species, 16.5 % of fauna from
the reserve), Cerambycinae (19 species, 11 %), and
Lamiinae (17 species or 10 %). The rest of subfam-
ilies (Prioninae, Necydalinae and Spondylidinae)
have only by 2 species in each;

2) The analysis of horizontal distribution of the
longicorn beetles showed that the biggest number
of species is concentrated in the primary types of
the forest: valley-growing elm and ash forest and
in the cedar forest with elm and ash tree. The struc-
ture of assemblies of the longicorn beetles in these
forests have high similarity (72 %), which is condi-
tioned by similar spatial structure of phytocenosis
and equal composition of main forest forming spe-
cies, being food items and simultaneously by mi-
crosites for development of larvae of the longicorn
beetles. The least species diversity of the longicorn
beetles is marked in the rhododendron oak forest,
which can be related to its lower productivity and
uniform micro habitat conditions;

3) The assembles of the longicorn beetles in ash
and elm forest, passed by cleaning cuttings, and on
the edge of elm and ash forest by number of spe-
cies and collected samples are approximately
equal. The core of the complex in these plants is
representatives of Lepturinae family. Their domi-
nation is conditioned by high level of insolation
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and complex composition of flowering plants, at
which additional nutrition of longicorn imago takes
place during blooming period. The longicorn bee-
tles of this subfamily have low species specificity —
almost all types occurred in two or more types of
forest;

4) When examining vertical distribution of the
longicorn beetles it was found that the biggest
number of species and maximum total abundance
were marked at the middle and upper levels of for-
est canopies, and the least — at the lower level.
Confinedness to the lower level of the longicorn
beetles was found, which larvae are sapro-xylo-
mycetophages and develop in the fossil wood of
the root part of stock or roots of trees. Longicorn
beetles-xylophages, which imago have additional
nutrition and which larvae are developed in the
wood of vigorous trees, dominate at the upper alti-
tude level;

5) The underwood storey is not only trophic
habitat but also reproduction habitat and adverse
conditions for many forest anthophilous, hortophil-
ious and dendrophilous species of the longicorn
beetles. High common abundance and species di-
versity of longicorn imago in the underwood storey
(0—1 m) is related probably to the availability of
big stocks of crop of various composition (fallen
stocks, foliate branches, lianas and etc.), and
ground mass of flowering grass and shrubs is con-
centrated in this storey.
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