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Abstract [Objectives] To investigate the community composition and damage caused by seed pests of Quercus
liaotungensis, including the degree of utilization of various resources by these pests and their competitive coexistence with
other pest species. [Methods] From mid-April to October 2020, standard sampling methods were used to identify three test
sample sites, after which the diagonal line 5 point sampling method was used to select 15 sample trees, within which the tree
stratum sampling method was used to collect seed samples from 2 m x 2 m squares situated at three levels in the south, east,
west and northern aspects of the canopy. Seeds samples were brought back to the laboratory and acorns were dissected under a
stoichiometric microscope. The species and number of larvae in seeds were counted and classified into different resource
sequences and grades. Niche analysis was conducted using Levin’s niche width index and the Pianka niche overlap index, and
the significance of differences analyzed using Duncan's multiple test method. [Results] Curculio dentipes had the largest
spatial niche width (0.999 2+0.000 3), Dichocrocis punctiferalis the largest trophic niche width (0.996 1+0.001 5) and
Curculio dieckmanni the largest temporal niche width (0.966 8+0.004 9). The mixed damage rate was (10.72%) and the highest

three-dimensional niche overlap (0.881 94+0.002 3) was between Curculio dentipes and Curculio sp.; significantly higher than
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that between other species (P < 0.01). [Conclusion] C. dentipes, C. dieckmanni and D. punctiferalis have respectively the

largest spatial resources, the longest time resources and the most nutritional resources. These species are widely distributed

and often cause serious seed damage. The following pairs of species; C. dentipes and Curculio sp., C. dentipes and C.

glandicolana, C. dieckmanni and D. punctiferalis, D. punctiferalis and C. glandicolana and C. dentipes and D. punctiferalis,

are sympatric in both space and time and often causing serious damage to Q. liaotungensis seeds.

Key words Quercus liaotungensis; seed pests; community composition; mixed harm; niche
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Fig.1 Mixed hazard of Quercusliaotungensis seed pests

B B AR LR A LR A AR/NE FHRERRARIR G N EZ R AR B E
(P<0.05, Duncan’s ZH &L ) . T EIF,

Data are mean + SE, and histograms with different lowercase letters indicate significant differences between
different mixed hazards (P <0.05, Duncan’s multiple range test). The same below.

[: FEBRRBRSEBRS: T MERRZR RIS I MERRZABREREFIE, V. FERRRHRIIR R RE
V. FEBRRARRSC RGBT AR . VI FERRR R R DR BF I VI MERRRHR SR RS R R b P I
VI MEARR ARSI R R TN IX: MR R+ I T /NG X MERR R R RS R R+ I T/ NG
XI: FERRRHRIER T /NG X1 FEARG Pk B+ 5 7 /NG e 5
X FEARRHARS R R PRI ST/ NG XV MERRR R SR ARk P+ 5 7 N e
I : Curculio dentipes+ Curculio sp.; 1II: Curculio dentipes + Curculio dieckmanni; Il : Curculio dentipes &-+Dichocrocis
punctiferalis; IV: Curculio dentipes+ Curculio dieckmanni + Curculio sp.; V: Curculio dentipes+ Curculio
sp. + Dichocrocis punctiferalis; VI: Curculio dentipes + Curculio dieckmanni + Dichocrocis punctiferalis; VI: Curculio
dentipes + Curculio dieckmanni+Curculio sp. + Dichocrocis punctiferalis; VII: Curculio dentipes+ Curculio sp. +Cydia;
IX: Curculio dentipes+Cydia glandicolana; X : Curculio dentipes + Curculio dieckmanni + Curculio sp. + Cydia
glandicolana; XI: Curculio dentipes+Curculio dieckmanni +Cydia glandicolana; XIl: Curculio dentipes+ Dichocrocis
punctiferalis + Cydia glandicolana; X Il : Curculio dentipes +Curculio sp. + Dichocrocis punctiferalis + Cydia
glandicolana; X IV: Curculio dentipes +Curculio dieckmanni + Dic+hocrocis punctiferalis + Cydia glandicolana.
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Fig. 2 Populations of insect pests of Quercus liaotungensisin different seed periods
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Fig. 3 Populations of insect pests of Quercus liaotungensisin different site types
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Fig. 4 Populations of insect pests of Quercus liaotungensisin different seed grades
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Tablel Timeniche of five species of Quercus liaotungensis seed pests
H K Febrg: Homg Fei BRALEFER RTNER
Pest species Curculio dentipes Curculio sp Curculio diecknni chhc_)crou_s Cydla
’ punctiferalis glandicolana
EdR % 0.530 1+£0.004 7d  0.972 1+£0.002 1a 0.377 2+0.009 3g 0.604 4+0.015 8d 0.982 3+0.007 9a
Curculio dentipes
PRI RS
. 0.386 2+0.005 7¢  0.216 0+£0.012 1h 0.472 9+0.014 9ef 0.917 8+0.018 9b
Curculio sp.
Hesrge 0.804 1£0.004 7b 0.961 1+0.004 4a  0.472 1+0.025 5f
Curculio diecknni
B B A 0.966 8+0.004 92 0.670 7+0.021 3¢
Dichocrocis punctiferalis
TR /N gk 0.599 7+0.018 8¢

Cydia glandicolan
FX AL RNAESATEEIRE, FXNALKU A ESNERIRE, RPN TFEAR R, BRERA ARG F
BN E RS 2 02257 B E P (P<0.05, Duncan’s £ KKK ) . THRM.

Values on the main diagonal are niche width parameter. Values obove the main diagonal are niche overlap parameter. The
data in the table are mean + SE, and followed by the different lowercase letters indicate the significant differences between

different seed pests (P <0.05, Duncan’s multiple range test). The same below.

xR 2 SHITREMLERT B LR
Table2 Spatia niche of five species of Quercus liaotungensis seed pests

Bl By i

LIRS VMRS RIRG 7% 3 ; . BTN
Pest species Curculio dentipes Curculio sp. Curculio diecknni chhc_)crou_s Cydia glandicolana
punctiferalis
YERE S 0.999 24+0.000 3a  0.998 6+0.000 4a 0.928 7+0.004 Ob 0.994 7+0.001 0Oa 0.987 2+0.004 9a
Curculio dentipes
MRoC % 0.997 4+0.000 7a  0.931 6+0.004 Ob 0.997 2+0.001 1a 0.985 3+£0.003 6a
Curculio sp.
7351 <3 0.880 2+0.007 2¢  0.914 0+0.011 9b 0.921 3+0.014 2b
Curculio diecknni
Bk B 4 0.987 5+0.006 0ab 0.980 3+0.004 7a
Dichocrocis punctiferalis
SN 0.974 3+0.008 4b

Cydia glandicolan
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Table3 Nutritional niche of five species of Quercus liaotungensis seed pests

F R Fel PR Heige DEAEEFAR AT

Pest species Curculio dentipes Curculio sp. Curculio diecknni gjﬁ?ggﬁ;i gla(r-ljé/idclca)ll an
YERRZ 0.993 3+0.000 5a 0.908 5+0.002 9b 0.996 1+0.001 5a 0.824 1+0.010 6¢ 0.837 4+0.023 9¢
Curculio dentipes
HRSC % 0.806 5+0.062 8b 0.891 9+0.011 9bc 0.711 8+0.019 5d 0.742 6+0.050 3d
Curculio sp.
1351 -3 0.997 5+£0.001 3a 0.788 1£0.013 Ocd 0.807 0+0.020 9¢
Curculio diecknni
A e B e 0.634 5+0.032 5¢  0.979 6+0.123 9a
Dichocrocis punctiferalis
BTN i 0.608 2+0.015 9¢
Cydia glandicolan

R4 SFITRFMIERME-ZE-ERZGEESM

Table4 Three-dimensional niche of five species of Quercus liaotungensis seed pestsin time, space and nutrition

K FebEg B P Kool %iﬁfﬁ
Pest species Curculio dentipes Curculio sp. Curculio diecknni X . .
punctiferalis glandicolan

YERE S 0.526 1+0.004 8¢  0.881 9+0.002 3a  0.348 9+0.008 4g  0.495 0+0.010 5¢ 0.812 3+0.025 7b
Curculio dentipes
HRSC % 0.310 740.005 6e  0.179 1+0.008 9h  0.335 1+£0.010 7g 0.671 4+0.047 2d
Curculio sp.
WRarge 0.705 9+0.004 4a  0.692 0+£0.011 6¢d 0.351 9+0.026 4fg
Curculio diecknni
b e B 0.580 3+0.011 9b 0.641 5+0.015 5d
Dichocrocis punctiferalis
LI 0.371 4+0.025 4d

Cydia glandicolan
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A ST BRIV B B T A VR TR A R A
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57 B & Fil A= 257 B ( Hutchison, 1965; Levins,
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(URERESE, 2003, 2006) . HEpd ( SE{F2255,
2005) | MklE (BEAREAE, 2005) A (=5
I, 2003; FKJ5FESE, 2011 ) 25 duflitE) 23
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