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Abstract: [Objective] Severe damage has been observed in the natural Picea schrenkiana forests of eastern

Tianshan, Xinjiang, while research on wood-boring pest communities and their distribution patterns in the
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region remains limited. This study aimed to characterize the community composition and spatial distribution
patterns of wood-boring pest in Picea schrenkiana forests and to identify the dominant pest species and
their spatial niches, providing a scientific basis for precise monitoring and effective management.
[Method] Field surveys, pheromone trapping, and stem analysis were used to assess wood-boring pest
communities across stands with different damage severities. A Stand Integrated Damage Index (SI) was
developed to quantify stand damage severity, and community composition, dominant species, and spatial
niche relationships were analyzed. [Result] Damage severity was higher in the eastern than in the western
Tianshan Mountains. SI was strongly and positively correlated with the mean number of individuals
captured per trap (r, = 0.881, P < 0.01) , but was not significantly associated with community diversity. Ips
hauseri was the absolute dominant species in the Eastern Tianshan, followed by Pityogenes spessivtsevi, 1.
hauseri predominantly occupied the lower-middle trunk (4—10 m) and on larger-diameter stems and
branches (D > 10 cm), P. spessivtsevi was concentrated in the upper-middle trunk (9-17 m) and on smaller-
diameter stems and branches (D < 10 cm). The two species showed low niche overlap, niche similarity, and
interspecific competition along both vertical and diameter gradients, indicating pronounced spatial niche
differentiation. [Conclusion] At the regional, community and individual-tree scales, damage severity of P.
schrenkiana stands in the Tianshan Mountains showed clear spatial differentiation, and the two dominant
bark beetles exhibited distinct spatial niche differentiation. The high population density of I. hauseri was a
key biotic factor for the damage in the eastern Tianshan Mountains. A multi-scale monitoring system
integrating regional risk zonation and dominant-species surveys is recommended to improve early warning
and precision management.

Key words: Tianshan Mountains; Picea schrenkiana; wood-boring pest; bark beetle; dominant species;

spatial niche; niche differentiation; multi-scale monitoring
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Tab. 1 Basic information on the survey sites of wood-boring pests in the Tianshan Mountains
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Tab. 2 Stand integrated damage index and severity degree of different regions in the Tianshan Mountains
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Tab. 3 Species composition and relative abundance of wood-boring pests captured with multi-component attractant-baited traps

in the Tianshan Mountains

H P v gk A 2 15 /1%
% R E /NG Ips hauseri 15823 96.74
Curculionidae KR/ NE: Pityogenes spessivisevi 176 1.08
B S WTIR K2 Tetropium staudingeri 184 1.12
A H B R A Asemum striatum 32 0.20
Coleoptera
KRR Aegomorphus sp. 11 0.07
Cerambycidae
PR ALK Dokhtouroffia nebulosa 3 0.02
WA AL R Rhagium japonicum 2 0.01
W )E KR Xeris spectrum 13 0.08
- % i 7 7
e H R ZIMAKB & Urocerus gigas taiganus 5 0.03
Hymenoptera Siricidae 8% Sirex dux 104 0.64
T B I Sirex juvencus 2 0.01
F4 RUMXeHEEEEREE SHEED T
Tab. 4 Analysis of wood-boring pest community diversity indicators in the Tianshan Mountains
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BRI A 1.190 0.645 0.859 5.753 22+06 10.28
R 0.683 0.490 0.985 0 0.30 +0.24 3.67
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Tab. 5 Correlation analysis between community characteristics of wood-boring pests and forest damage indicators in the
Tianshan Mountains

TR ETR 2L ISR TR EEeN Ay %S
A TR E r,=0.881, P=0.004 re=0911, P=0.004
Shannon-WeinerZ £ 14 53 re=-0.524, P=0.197 r¢=-0.238, P=0.570
Simpsonflt. # FE 454 ry=—0.524, P=0.197 rg=-0.238, P=0.570
Pielouds) 5] 4R %L ro=-0.619, P=0.115 ro=-0.357, P=0.385
Margalef¥= & £ 5 %L rs=0.214, P=0.619 rs=0.190, P =0.651

F 6 RIMXiFTEHBETEA Bray-Curtis 2555 %6 FF

Tab. 6 Bray-Curtis distance matrix of wood-boring pest community in the Tianshan Mountains

T LERFRAME  SHERKIAR  BEARFIEEE  BHAAks DHEMTERE O RMEIUMN EEIRIRA
EPiN-VI\Oi¥ N 0.069
B @ ARFE e 0.087 0.079
M EAkS 0.099 0.125 0.155
0 LB A 0.067 0.073 0.093 0.085
HIFRILT 7 0.924 0.885 0.891 0.924 0.932
HEIR TSR 0.916 0.868 0.894 0.914 0.915 0.261
PR PRy 0.937 0.919 0.897 0.946 0.934 0.404 0.339
#i Lmm Wil 05mm Ml 0.5 mm
BT R E VN R U SRR AT B2 L BB o A

Fig. 1 Morphological characteristics of Ips hauseri adults Fig.2 Morphological characteristics of Pityogenes spessivtsevi adults

0.74)mm(n =50), RIIEYVNEAK(2.69+0.460mm K 5.7 cm, £ SIEFEIIE, FH0E H E ang i,
(n=50). (2) B{WGTR: fIE BN E 4 4, 5F 5z,

F 3R O SKIRHAIE: R E G /NESI 0 3.6 HB/NEFENTESE

i N E— o8 H R, Rl R TN B AUME B A TR — 220} 50 AN AR B ENT, P RERAEAC/N L AL
JREETEREGT s BRANA R I AL EAR CRINE Y B oN(19 626 + 1 32603k, Herb ok il & i /> 2 F 1 4
INEEZ) 2.0 mm, RILEYU/MNEL 1.0 mmOBEATHA . ¥R(15922 £2 537)3L(81.1%), Kl B/ a5
PR N R RIUERAS 25 B2 (E 3): RIDEK/N BR(3703 £2091)3k(18.9%) .
BEVIEAREAA, Kd4~Tem, ZE X" B 361 EHZHELSHHEE

Y7 s Rl EYUNERTIE 2 ~ 6 2%, % H KR, PR Ah N B AT TR ELRA R R B R A S

o PFNEERGREAL b K 1T/ ¢ Fil BHUINEE
SEERRERL, TR NIEEAL, F RS MERETL s 4T (TR 3

3 PRNERYUIE TSR IERS L
Fig. 3 Gallery morphology comparison of two bark beetle species
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(R 7, B 4): R E /NG F 25040 T T
(10m PLR), fE3~9m uEH N AES, T8~9m
RbIEBWEAE (12.22 £ 2.31)%, E 10 m LL_EATA 7045
R B Y/ & W& T8 EEO ~ 17 m), 1£
15~ 16 m Abik B AH (20.16 + 7.74)%, 5 m LL R JL
3.62 KFBREYHAR

R E RN FEE AT BEABRD > 10 em)
BT, £10cm<D <I15cmM I5ecm<D <
20 cm AN X BL o3 A B4 43 1) D9 (43.23 + 10.000%

F1(40.33 £ 7.35)%(FK 8, K 5); K1l /34
FFEAR/PMD < 10T, F£5ecm<D <
10 cm A1 D < 5 cm X B 73 51 4 (41.83 +17.09)% Al
(30.33 + 7.08)%.
3.7 FEMUNERY S 18] A IS AR FhiE) L BRI

PR /)N B A 3 T v N K ST 20 R A 4 £ A
AOa R 9 o (R E & E L, RIDER/NE
AL TE FE B KT R B ST/ EE KPR
b PR NEER AR RS AL TE AR . BANERE B AR
AL ESIREIIL T K, RS0 AEAPE H A

®7 BRZUNTEESERT EAMNES AL

Tab. 7 Distribution proportion of two bark beetle species in vertical height units of Picea schrenkiana %
; B Fi/m
S UES
0~1 1~2 2~3 3~4 4~5 5~6 6~7 7~8 8~9
RIEL/NE 3364148 5224220 3.86+185 7.76+230 12.89+249 585+2.72 849+451 837+261 12.22+2.31
KILEG/NE  436+4.13 0.02+0.01 0.00+£000 439+3.66 049+£025 441+225 0.60+040 6.65+4.48 1.96 + 1.03
P 1/m
VRS
9~10 10~ 11 11~12 12~13 13~14 14~15 15~16 16~17 17
RLELR/NE  580+123 751+£2.88 436+157 574+330 3.44+265 328+296 130+096 1.49+121 0.00
RUEY/NE 12164849 6.78+584 926+6.56 4.44+3.40 347+220 1330+544 20.16+7.74 20.10+ 1245 2.60
R AP USSR R R R, IRl #5010 B B R 20 AR L R SRR A o 5 el O 45 5 LB s O SR i L], S 3R EE AR
EL A28
3000 = 3 KILFEKN/NEE Ips hauseri
B KR Y/ N Pityogenes spessivisevi
= 2000 - T
<
#
[
=
#1000
0

AN TN T 2NN RN BN NN
P B
NAEEEN NG

% /m

F AR 3 BRI AR ATESS 1 m KBON IR D BCR P, BREFIRIRER, T
K4 PRI GE A T 2o 3 B e L R e R A B

Fig. 4 Abundance of the two bark beetle species across vertical height units of Picea schrenkiana
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Tab. 8 Distribution proportion of two bark beetle species in diameter classes of Picea schrenkiana %
BE&(D)/em
E VRS
D<5 5<D <10 10<D <15 15<D <20 D>20
Rl E /NG 1.55+0.71 1229+2.78 43.23 +10.00 40.33+7.35 2.60 +2.60
KBy he 30.33 +7.08 41.83 +17.09 14.56 + 4.39 12.60 +9.02 0.67 +0.67
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Fig. 5 Abundance of the two bark beetle species across diameter classes of Picea schrenkiana
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Tab. 9 Spatial niche of two bark beetle species in height and width classes of Picea schrenkiana

bR

LB ES

A AR L A7) Tl SE 4 R %L

oA "
A LS

RUEYUMNE RbE G E RIEYUNE RILEG D E RIEYUNE RILEG D E RIEYUNE RLE G E

Hp NUER/DEL 0.601+0.051 0.024 +0.003

LW 0.306 + 0.070

0.012 £ 0.003

0.306 £ 0.045 0.313£0.055

0.306 + 0.045 0.313 +0.055

Aop RINER/NE 0392+0.072 0.065 +0.015

B% Fl Ry NE 0428 £0.115

0.080 £ 0.037

0.394+£0.125
0.394£0.125

0.458 £0.135
0.458 £0.135

= R P LI + AR MEIRZOR, ArvliR R H Jackknife TJ VIl it

A ] 55 4 48 B35 A, 2 B PREF /N EEAE 25 T
A R BRI R 5 AR B k. T LR
b PR /NEEAR SCBEAN B 3 (= 0.315, P =0.575;
Fisher P =0.560), Yule’s O = —1.000, /% M — % {£1E
FEATOREES, i SRR T A E X B, 1R
KPR b, PR/ B AR 35 1E SCHK (= 7.594,
P =0.006; Fisher P =0.010; Yule’s Q =+ 1.000), ¥t
BF 9 o)~ e A2 [F) — AR N S ) A, (LR o 5
I3 AT 2 S B, BRI AT R IR ARAR A (R 10D,
4 7 ®
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A FLIET ST AR B, RILARTH TG =A%
M2 EFRRE B Em TS, HEEZE I3
AT IRER o ZAS SR 5 R L DX KRR B SR A 1)
(A RR B — B, 5 T/ B ALK K A BN R
A AR AR A AW RN AZ BRI AR S T 36

WY, Fp kR AN T 5 B AT g5 L RIB I RE 7T, AT
RE A /N ER IO R 26, N2 iR 0 52 15 G
AIBE TR RS B4 o Ff A, R 1l AR 78 52 T B ]
RE A2 DX IR IS A R 27 A 953 99 A0/ GE R
MR SEFAE AR . HE U2, B E e %
TR A A R AT R A SRR ER AR . A
BE FERE AT R AR N A AR SEAR GE 1, AT 7T BEAR A
A AR AT A S PR A SR KT o AL, AHT TR [F]
A M 3K 3« PRI RO S KRR IR,
b, K AGRAF M ) 52 F 1 AR B AR R 4
SEESE TN ASGIE o
42 MBMMET KEZTRZZHZE MR XE
EYWETF

5 R R B PORE M TR /) &% SRR )RR
FAXE K, BRI G — A ¥ 5 & F H i 4l 45 1 24 75 4l
BB S R O B R BRI, AR A H
BRE b, JC A0 FRE R X 3 B R 2 FEVESR AR

R 10 FWHUNEFEXEITRIBER

Tab. 10  Test results of interspecific association analysis for the two bark beetle species

A E AT (Yates LML E) FisherA# i i 56 Yule’s Q£ 3 CMHAG 56
BN £ =0315,df=1,P=0575 P=0.560, OR =0 -1.000 1 =0.280, P=0.597
KPR 1 =17.59,df=1, P=0.006 P=0.010, OR = Inf +1.000 7 =3.781,P=0.051
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