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An analysis of temporal dynamics of litter-layer beetles in broad-leaved Korean

pine forest in Jiaohe, Jilin Province

LIU Shengdong, MENG Qingfan*, GAO Wentao, LI Yan, ZHAO Hongrui, LI Tiangi
Forestry College of Bethua University, Jilin 132013, China

Abstract; Broad-leaved Korean pine forest is a typical zonal forest community in the eastern forest area of China, with high
biodiversity. The temporal dynamics of the diversity of litter-layer beetles was investigated in broad-leaved Korean pine forest
in Jiaohe, Jilin Province, and the responses of dominant groups were compared in different times, in order to provide
scientific basis for the protection and utilization of litter-layer beetles in forests. Litter-layer beetles were collected by pitfall
traps in adult beetles entire active period from early May to late August during 2012 to 2013 at 4 sampling plots in the
broad-leaved Korean pine forest. In total, 9849 specimens were collected, belonging to 22 families and 79 species, among
which Carabidae, Silphidae, and Staphylinidae were the dominant groups. The species number, individual number and
diversity index of litter-layer beetles were the highest in early July, and time had a significant impact on the number of
individuals (P<0.05). There was a low correlation among each index of litter-layer beetles, some species were more
sensitive to environmental changes. The individual number of Carabidae in early July was significantly higher than during
other times, and temporal dynamics of species number and individual number were not accordant. Additionally, the

adaptability of Carabidae was higher than that of Silphidae and Staphylinidae in August. The individual number of Silphidae
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in early July was significantly higher than at other times ( P<0.01), and the temporal dynamics of species number and
individual number were consistent. The adaptability of Silphidae was higher than that of Staphylinidae in July. The response
of Silphidae to time change was the most sensitive, and their individual number could increase rapidly when the
environmental conditions were appropriate. The variation of species and individual number of Staphylinidae was relatively
small at different times, and the sensitivity of Staphylinidae to time change was the lowest. Because of the special life
habits, the activity peak of predatism and saprophagous litter-layer beetles may be linked to the number of prey insects

during every period.
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XS Hf 60722 A4 R B 137, Sy ] P ZLRA AR DA 2 P ER %) W 0 N 98 7 b O BIEE , LA RA [] 0 M TR DR Fn ) P 42
PR ARAE

1 WFRXEHR
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FERETE A Fh T BALHE £ ( Pinus koraiensis ) 8% 25 42 ( Picea jezoensis ) VPV K2 (Abies holophylla) | 5k Ak
(Juglans mandshurica ) . 7K fi ¥ ( Fraxinus mandshurica ) . & Ml 8 ( Fraxinus rhynchophylla ) . %5 #& ( Tilia
amurensis) ¥ M ( Tilia mandschurica ) | %% 15 Bk ( Quercus mongolica ) . {6 K W ( Acer mono ) . 11 2 B ( Acer
mandshuricum ) AR MK (Acer pseudo-sieboldianum) MWHME( Betula costata) . FAME( Betula platyphylla) F&H ( Ulmus
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5SS AR R R AR AR =
2.3 JHAHT A

P E] Ry 2012 41 2013 4, A4ER9 S H A2 8 A R A, HDE T4 3 F G BRI, B A ELARARAR
[t E A 5 A T A) (May-L) .6 A LA (June-E) .6 A 4] (June-L) .7 A EAJ (July-E) .7 A 4] (July-L) .8
H EA)(Aug.-E) 1 8 H FA)(Aug.-L) , 3£ 7 W] K 2 AR EORZ B3R 7 4B RS IT5eit,
2.4 FAEaba

ZHREME T R LU R S50

(1) B ERHEIRECH == Y P o,

K. P =n/N RS @ B b AR N B ECH

(2) 5] FE Pielou $8%% J'= H'/ In S, . H' 24 Shannon-Wiener ZHEVEFEEL, A (1) .
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(4) FUHE RECR ] Jaccard RELT=C/ (A+B-C) . XA, B 73500 2 FAESE YR € Sy 2 Rl A5
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B, R SEAARARL ;1 R 0.50—0.75 B, S HRAEFEML 1 24 0.75—1.00 B, AR AHAR .
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Sigmaplt 10.5 FEATALEE X0 730 F ] Canocod.5 HEATHERI S 204,
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BB} Staphylinidae [/~ K0 1 S50 10% , AR SEIEHE, RIE, 22 BB 27 B, 5252 3%, 5 AR S0 53.
33% , AL MR P A ST SAERE R R E] (2 AEA 1) MR HY B A5 8BRS0 S b IR 1,

MFE 1Al 6 H F AP bRl sR £, o 15 R, SRR 68.18% , Hikde: 6 A HAajf 7 A
Ay, 7 A BAAMERCR R, 3222 Sk, BB 32.71% , oG T A A, 5 Y 14.33%, 8 F T D
FH HBHECRIAMABUR AR R AR, 25 R NMAREICR AR A B [RIER 7 XT3, 45 B RIR A, HZEH )
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AAKCE RAE 8 H R AT & LU BIARR A 9.78% , WA FIERE , T AE A 6 A F ] #R A L3t el
BBHE S AT .6 H LM e A NAIF 8 H T ARIOLAIEHE, miH A 1] o ML FSERE

*1 FEBE#ERERRANMEEE (A5 T) (2012—2013)
Table 1 The number of individuals( % ) of litter-layer beetles in different times (2012—2013)

4 5 H T4 6 H 1) 6 H M 7H LA 7THTH 8 H Ay 8 H A &t

Families May-L June-E June-L July-E July-L Aug.-E Aug.-L Total

B} Carabidae 542(58.72)  660(60.33) 652(47.01) 1317(40.88) 791(56.06) 737(74.22) 553(67.52) 5252(53.34)
HZEHBL Silphidae 176(19.07)  187(17.09) 402(28.98) 1346(41.78) 410(29.06) 114(11.48) 80(9.78) 2715(27.57)
[ H Bl Staphylinidae 146(15.81) 172(15.73) 159(11.47)  243(7.54)  94(6.66) 96(9.68) 157(19.17) 1067(10.83)
418} Scarabaeidae 31(3.35) 36(3.29) 51(3.69)  158(5.00)  77(5.47) 18(1.81) 8(0.98)  379(3.85)
& F Bl Histeridae 19(2.06) 21(1.93) 97(6.99)  125(3.88)  17(1.20) 13(1.31) 1(0.12)  293(2.97)
MIF R Elateridae 1(0.11) 3(0.27) 8(0.58) 11(0.34) 9(0.64) 12(1.47) 44(0.45)
B} Curculionidae 2(0.22) 2(0.18) 5(0.36) 9(0.28) 4(0.28) 5(0.50) 27(0.27)
SE# A Meloidae 3(0.33) 7(0.64) 3(0.22) 13(0.13)
84 fa B} Melolonthidae 1(0.11) 1(0.09) 2(0.14) 3(0.09) 2(0.14) 1(0.10) 10(0.10)
U4 B} Tenebrionidae 1(0.07) 2(0.06) 1(0.07) 1(0.10) 4(0.49) 9(0.09)
7K@, BB} Hydrophilidae 1(0.11) 1(0.09) 2(0.14) 3(0.09) 2(0.14) 9(0.09)
HKF B} Lucanidae 1(0.09) 2(0.20) 4(0.49) 7(0.07)
JEH AL Cicindelidae 1(0.11) 1(0.09) 1(0.07) 3(0.09) 6(0.06)
4Pl Cetoniidae 1(0.09) 5(0.50) 6(0.06)
% T HUF} Buprestidae 2(0.14) 1(0.10) 3(0.03)
%64 1aFk Geotrupidae 1(0.07) 1(0.07) 2(0.02)
TRl Nitidulidae 1(0.09) 1(0.03) 2(0.02)
4 F} Attelabidae 1(0.07) 1(0.01)
S & fa Bl Troaidae 1(0.03) 1(0.01)
LR} Byrrhidae 1(0.07) 1(0.01)
A} Chrysomelidae 1(0.07) 1(0.01)
W HIAL Anthicidae 1(0.07) 1(0.01)
At Total 923(100)  1094(100)  1387(100)  3222(100) 1411(100)  993(100)  819(100)  9849(100)

L: late; E: early

AR R ZEHURLRI S s R RBECE 25 B )BT 7 LA A AR TR, 2D RSB 5 L8 HAE 6 AR )
17 H AT, FA R [T & b B AR TR MR 50% , HEZERT RS AR S b E 7 b
A IR T 41.78% W2 A (A A KR 22 2 RE, oo 7 A AR 6 A ), T 8 4 i o L AN
XA, B AR & L 5 H R RITR GG — B R, B 8 A BRI IR A BT R, 8 A R AT LR
BB T B 19.17%,

R SEZERRL Bl R S RHRIIA FURE A B[R] ERIR AR 3, 2 W LSRR S () B[R] 25 FE AR, 17
BRI, MIHRHAALE 8 A RAIRBCRESR] L HRRAE 8 H T A RPCRER], SeBRHRAES AR H ek
B FOR BRI RIF R 1M 6 A LU HARBRBEA Bk, S8 RS D TG ERI 24 6 A FHILLS,
HAE5 A TAIZE 6 A LAIZEHHEEREEARXI AR, HEE RS AECRER 7 A LA 720 BURSh HoAth 4% 1 ]
o MR ARG R Z
3.2 HERH RRER Z R R S A

i 3 Y SRR AR AR TR R S BE I ) S S DL IR 1— 18T 4, 3 3R T Hu g R B i (] 3 A 2
FRERVRAY i 5 AN AITIRE N, B 7 A BRI BIECR(E 8 H T A BB AR (P 1), 2 R I [H] 0 P b £k
TERFEFLW (Q 40, = 10.986;P >0.05) , HRH AL S A TAIFG ETH2ET A FABBIERME, 3 8 H
T RIEE R R RAR(E 2) 7 A RRAMARE R E ST 5 A RS HFAI(Q .= 15.848;P <0.05) . AA
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Fig.1 The temporal dynamics of species number of litter-layer Fig.2  The temporal dynamics of individual number of litter-
beetles layer beetles
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Fig.3 The temporal dynamics of diversity index of litter-layer Fig.4 The temporal dynamics of eveness index of litter-layer beetles
beetles
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Table 2 The similarity coefficient of litter-layer beetles in different times

f5H ] Tim 5 A 6 H -] 6 H M) 7H A 7 H A 8 H 1A 8 H A
s May-L June-E June-L July-E July-L Aug.-E Aug.-L
5 H FfJ May-L 1
6 A L4 June-E 0.48 1
6 H 4] June-L 0.43 0.47 1
7 A IA] July-E 0.35 0.52 0.65 1
7 AT A July-L 0.33 0.45 0.56 0.56 1
8 H LA Aug.-E 0.31 0.41 0.39 0.38 0.41 1
8 A T 4] Aug.-L 0.31 0.39 0.39 0.39 0.42 0.40 1
16 ¢ _
) . = 5H T z 30 a = 5J1 T
g 4 aa =6 b4 2 a =6H kA
< a =74 4] E =74 A
10 + o L
5 = 7 T4 5 300 = 7H T4
£ 5| =8 L4 E LR L, =8 LA
Z 6l | =T E 200 | b | C R
Z b b
g4l
& ﬁ 100 | b b, b
] 2t b
0 €, il
R 2 IR [t o} SR IR Fe gkt
A} Families A} Families
B 5 SHRBEZERRMRE R R R E S B 6 SHF EZERRMEE AR E T
Fig.5 The temporal dynamics of species number of Carabidae, Fig.6 The temporal dynamics of individual number of
Silphidae, Staphylinidae Carabidae, Silphidae, Staphylinidae

A R I R A BT i T AR P A 382k 6 H TIE 7 A MRS £ 5 A T aEd, B>
THABABE (Q 5= 15.752;P<0.05) . HEZEHBLFEON 5 H T AIFFHGREE EIb, 3 7 H EAEA 3 s
g, 5] 8 J F AR HTRE R RAR, Fo BB A5 B 1A/ 5 A R AR, 8 1 Al HLUOR 7 A B AR
7 FN ), B DX ZE B R R R P R IR A WS (Q 1, = 93485 P >0.05) .

B HBAMEAEAE 5 H NAEAR,7 H FA S, R )G B W AR, B RS ARG 23 (Q 0, = 15.965;
P<0.05) , HHFEHRAS AR A I RASALER 7 A A AR e, B3 e T HAB A A (Q o)) = 17.570;P<
0.01),8 A TR D, B R MAB R ZETE 6 H EaE 7 H B, & 0H 2 7 A8 B3
(Q401)= 8.598;P >0.05) , AL HLFEFHBLFN B bR A P 8] 76 25 I (1] TG 1 25 0 AH 6 (R <0.642,
P>0.05) , ] WX 3 ANZRBEFE 45 B R AR fL LA 2252 AN [RJ IS i) 25 RS PRS00 1 28 FERMAS R B30 2 I 3 Pk IR A
K(R =0.845,P<0.05) , 26 RS S oo URHMASUR B35 IEA DG (R =0.832,P<0.01) , #IZEHFRER
(7] i ) P e 55 I AR 2 f M TR AR DG (R =0.785, P <0.05)

3.5 MR SRS HE S R X R A A

Yy bl S 5 PREE B N OC R AE— e BB L RBAE S ) sl SR G PR P oy P AR, 2P HOR
FEHRL B R AMAES 7 ASSRERT RN AT UL 7, A 7 el LUE bR S A N AISN, L6 A I
FE] 8 T 4% i Tl F MRS - HE S Bsf (137 Sk A4 0 R 7 1) 45 ASAR AT, S 1 3 AN DL 3SR X AN [ B 1) 35 7
eSS, 5 AT a6 A LAaIF 8 AT AT 3 AN HISHER 2 LR AR, B s R AR X T A A2k
FEXT LR 3 B[] (438 W g e, LR A0 B TR ZE BTG N e 1 559 . A0 R 8 A ) iyl h
A5 T AL M ZE R R Rk 6 H RIS R RE M T RN, 7 A BRI AR
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LT AR e it 3 FEY o gy 0 BT AR — B8 5 5 A SH F4
Ho F A AR I B AE 8 AR Y T :
ARPRFIRG I PRI 22 S 50K, 3 0 SRR s [ 722 A P g 13 5140 Axis]
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N AEIAARTR] 5 b 2 Y T h X R
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HORE A RS K Yy R B0 st 180 B0 A5 78 Al AS— 30, 2 e A 310 ol 2 i i i) 949 728 1k i~ AR 50788 e
Ko SRZEHRHY AR S A UER I ) S A — 2, m A e 7 A BA 7 3 AR RSB
2 A TR], ASYRBIFFE AT LUt HEZE B RS i ) 28 1k ) SRR B2 T AR PSR 3SR, L 7] 3l
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