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impact on many ecological processes and functions. However, the current studies about the influence of extreme precipitation
events on the composition and diversity of soil animal communities are extremely limited. From July 24 to 25, 2018,
Liangshui National Nature Reserve experienced continuous rainfall characterized by heavy rain which was classified as
exireme precipitation event ( short-term rainstorm) , with daily rainfall reaching 50—100 mm and causing relatively serious
damage In this study, ground-dwelling beetles were captured by trap method in the prestorm ( July 19—24) , early stage
(July 29—August 3) and late stage of the end of flooding ( August 4—14) of Liangshui broad—Ileaved Korean pine forest
in the study area. We aim to clarify the impact of short-term rainstorm on the composition and diversity of ground-dwelling
beetle community. The results showed that 650 individuals belonging to 35 species of ground beetle community were
captured inthe experiment. There was no significant difference in the number of individuals of ground-dwelling beetle
community, carabidae and staphylinidae in the prestorm, early stage and late stage of the end of flooding. It indicated that
short-term rainstorm had no significant effect on the number of individuals in the above communities, while the number of
individuals of silphidae in the early stage of the end of flooding was significantly less than that in the prestorm and late stage
of the end of flooding. Due to the different living habits of different groups of soil animal community, the effects of short
rainstorm on different groups and dominant species of ground-dwelling beetle community are different. For example, the
number of individuals of dominant species Pterostichus maoershanensis, Pterostichus adstrictus and Aulonocarabus
canaliculatus in the early stage of the end of flooding was significantly less than that of individuals in the prestorm ( P<0.
05). The number of individuals of dominant species P. maoershanensis in the late stage of the end of flooding was
significantly less than that in the early stage of the end of flooding and prestorm ( P<0.01). The number of individuals of
dominant species Nicrophorus tenuipes in the early stage of the end of flooding was significantly less than that in the prestorm
(P<0.001). The diversity of species ( H') and dominance index ( D) of the ground-dwelling beetle community and
Carabidae decreased gradually in the prestorm, early stage, and late stage of the end of flooding, and H', D and J in the
late stage of the end of flooding were significantly less than those in the prestorm( P<0.05). The beta diversity of ground-
dwelling beetle community in the early stage and late stage of the end of flooding was significantly higher than that in the
prestorm, which presented that there was a high turnover or replacement of species in ground-dwelling beetles community in
the early stage and late stage of the end of flooding, that is, the rainstorm caused a large difference in species composition of
ground-dwelling beetle community. In conclusion, the short—term rainstorm had a certain effect on species composition and
diversity of ground-dwelling beetle community in Liangshui broad—leaved Korean pine forest in Xiaoxing’an Mountains,
and had different effects on different groups and dominant species of community, leading to larger species turnover of

ground-dwelling beetle community after the rainstorm.

Key Words: extreme precipitation events; carabidae; staphylinidae; silphidae; community structure; Korean pine forest
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Fig.1 Individual number and species number of ground-dwelling
beetle community in pre-flooding stage, early stage and late stage
of the end of flooding
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Table 1 Species composition of ground-dwelling beetle communities in pre-flooding stage, early stage and late stage of the end of flooding

TR LT 7 T 45 ) 1) N EE TR
re-flooding stage early stage of the end of floodin late stage of the end of floodin
Fr : ,%th MZ;‘;&E gg ﬁy@k%‘i@ g 4\14&;*;; %
Family Species mode i vidual % Tndividual % Tndividual %
numbers numbers numbers
L HE QCl1 22 9.28 15 7.65 9 4.62
Carabidae 0C2 43 18.14* 18 9.18 — —
0C3 18 7.59 12 6.12 32 16.41*
QC4 15 6.33 39 19.90* 43 22.05°
0Cs 21 8.86 29 14.80 11 5.64
QC6 — — 1 0.51 — —
0C7 8 3.38 6 3.06 7 3.59
QC8 29 12.24" 11 5.61 22 11.28*
QC9 7 2.95 10 5.10 5 2.56
QC10 2 0.84 — — — —
QCl11 — — 2 1.02 — —
QCI12 — — 1 0.51 — —
QC13 — — 5 2.55 4 2.05
QC14 — — 8 4.08 — —
QC15 — — 6 3.06 4 2.05
QCl6 — — 1 0.51 — —
QC17 1 0.42 — — — —
QCi18 — — 3 1.53 — —
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Family Species mode - idual % Individual % Individual %
numbers numbers numbers
e s R QC19 6 2.53 — — 2 1.03
Staphylinidae QC20 — — 1 0.51 — —
Qc2l — — 2 1.02 — —
QC22 1 0.42 — — — —
QC23 — — 1 0.51 — —
0C24 2 0.84 — — — —
QC25 3 1.27 10 5.10 10 5.13
QC26 — — 3 1.53 4 2.05
QC27 2 0.84 — — — —
0C28 12 5.06 — — — —
0C29 — — — — 1 0.51
FEHRE QC30 39 16.46* 3 1.53 21 10.77*
Silphidae QC31 — — — — 3 1.54
QC32 1 0.42 — — — —
0C33 5 2.11 9 4.59 15 7.58
QC34 — — — — 1 0.51
QC35 — — — — 1 0.51
S Total 237(19) 196(23) 195(18)
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QC20: Ocypus harbinensis ; QC21 ; Philonthus cyanipennis; QC22 : Philonthus wuesthoffi ; QC23 ; Agelosus carinatus ; QC24 ; Aleochara curtura; QC25 ; Ocypus
lewisius ; QC26; Tachinus nigriceps; QC27: Cafius nudus; QC28: Philonthus longicornis; QC29: Aleochara parens; QC30: Nicrophorus tenuipes; QC31:
Nicrophorus investigator ; QC32 ; Nicrophorus quadripunctatus ; QC33 ; Phosphuga atrata; QC34; Ptomascopus morio; QC35 ; Nicrophorus maculifrons, —37R
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Table 2 Significant difference between individual number of dominant species in ground-dwelling beetle communities

B YAh 2 P T A - PSR UR EEC s
Family Species name T R AT LRI TR AT
HH B} Carabidae P.maoershanensis <0.001 *** 0.017*(-) 0.008 ** (=) <0.001 *** (=)
P.adstrictus 0.058 0.693(-) 0.051(+) 0.254(+)
P.rasilis 0.027* 0.055(+) 0.994( +) 0.044* (+)
P.sulcitarsis 0.021* 0.406( +) 0.015* (-) 0.249(-)
A.canaliculatus 0.052 0.041%(-) 0.525(+) 0.338(-)
ZEH R} Silphidae N. tenuipes <0.001 *** <0.001 *** (=) 0.048 " (-) 0.102(-)

P<0.001, # * % ,P< 0.01, % % ,P< 0.05, % ;—FmARIR, (=) F(+), 20 537 WA HURE i 1] A PR 40 2 08 2 i 2 38 i, iy b P
maoershanensis F&H T 25 FHIH] . B & A AT =0.017 * (-) 352 HIFN P.maoershanensis & 45 FRAH A4S0 L 3 TR 2 A= i B 1A 14 8%

Wesel ORI 7 Az 2 52 0 33X ] BB 0 INE & W JS 7K 20 O S I Aie AR A A A 5 T AR A . ARAE )
T PR, A b R A B O O 22 (R SR R 0 0 3 e 2080 el o o 2 T ko JEL AR 7 194 7 T
M) 5 {EL ZE FHRHTE 2% B9 235 o) B0 ) IR Al o /0 T 28 W A 2 i I 33X PT E 5 2R YV RE T IRLE 7228 Ak e A U A
P T LA e ot 2 R KA S T AT L S 2R R R A A RS 22/ R TR R 5 BV ZE FR RS AR R
X 8 T A7 7 A R o RS R e X 4 3 P RV A TR SR B 1 2 S B2 T ] e -5 bl 24 R A 3 2%
425 5 UL K 3 H e B 1 2R PR TR S LAY O, il R /K S xof - 3 sl W R I KA TR Sh W) 21 18 52
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WX AL T H AR A R AP RO BRAMRAE S 2R 58, S2 96 0 (Rl B RT3 | REAS S LIRS W47 AR KSR i i B %
TR 22 RF (AT S, P 558 1S BT 1) M RV B 2 0 AT REAE SRR B b M i AR K 1 0 4t 3 R A TS A
FERL R Bt s 7 T 5 ) , 5 B0 VR S I 2 X Y UV ) IR B RS2 e RS 3 . A BIFSE 3
R IR S F2f 7K A X6 S8 Sl W A i 1) R S0 S W) (9 Bl W ke e K AR A R BRSO ) AE AR — s B IR TR] S
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AMAKC R DR T A T B 5 45 SR SR S, R R O A R R AR v T R R R
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