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Abstract: This paper studied the influences of forest regeneration on the diversity of ground-dwelling beetles
(Coleoptera) , in taxonomic level of families, in Wolong Natural Reserve (30°45' — 31°25'N,102°52’ - 103°24’E) , South-
western China. Comparisons were conducted among larch plantations of different forest ages, namely, recently planted (5
years old) , young (15 years old), mature plantation (45 years old), and natural deciduous broad-leaved forests (ca. 100
years old) . Larch plantations were dominated by non-native Larix kaempferi but interspersed with a few native L. master-
sian . Pitfall traps were used in the field collections. During the field research, a total of 7 444 beetles were collected, of
which, Carabidae accounted for 40.2% , Staphylinidae 38.3% , and Tenebrionidae 6.4% , and these three families were
considered as dominant groups. Family richness, diversity and evenness of beetles were significantly higher in three larch
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plantations than in natural broad-leaved forest; among the three plantations, the highest values were observed in the re-
cently planted whereas the lowest in the young plantation. Contrary to the above three indices, family abundance was high-
er in natural broad-leaved forest than in three larch plantations; within the three plantations, the lowest value were showed
in the recently planted whereas the highest value in the young plantation. Based on the family composition and abundance,
ground-dwelling beetles of three larch plantations and the adjacent natural broad-leaved forest could be separated by ordi-
nations of principal coordinate analysis (PCO) and cluster analysis, but beetle assemblages in the mature plantation was
similar to both natural forest assemblages and young plantation assembalges. Seasonal dynamics of family abundance were
similar among the three plantations, but significantly different from that of the natural broad-leaved forest. However, fami-
ly richness, diversity and evenness did not show the similar trends. Multiple linear regression analyses showed that the
coverage and height (or depth) of canopy layer, herbaceous layer and leaf litter layer were the most important factors in
determining the family richness, abundance, diversity; and evenness. Although some similar characteristics in beetle com-
position were displayed in the mature plantation as well as in the natural broad-leaved forest, our results showed that the
composition of ground-dwelling beetles in larch plantations differed obviously from those in the natural deciduous broad-
leaved forest at the family level. Finally we concluded that, in an attempt at reforestation by the establishment of planta-

tions, it is necessary to preserve the undisturbed deciduous broad-leaved forest for the purpose of protecting the diversity of

27 %

ground-dwelling beetles in Wolong Natural Reserve.

Key words: Ground-dwelling beetles; Reforestation; Diversity; Larch plantation; Natural deciduous broad-leaved

forest; Wolong Natural Reserve
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UK, R TIRE R, BRI Z TR 25, Mol
1A Y N R HE )T BE & TR Rl AL
( Pinus ). &M ( Larix ). #1 ( Platycladus ). =
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1 AREHMIOSE

1.1 FARMS

WFFEH DAL T U1 e FE K B SRR X, B
RTINS, IRk LA R 3, O DU
74 g I Y, DA Ly o o AR SRR
HoRIEER 2 190 ~ 2 650 m, & M RO LR
SRPRARHEE, 1 2o w5 B et DX — T S B BE A R
RO DX MU AR 32 3 24 M e R DB KR A
BANETT IR, Ve - ARIEE W 2640, PR
DR N7 A A5 P A R ARV I ] b S SRR . [
B, B BF R AR Lok, PLH AR A ( Larix
kaempferi ) A ¥, AWML (L.
mastersian ) PZETTFIFEARALTE LRI XN R I1HET,
B, £ 20 T2 60 AFARRIRMRBL IR AT AR 5
L S = AN PN A DR N oy DN B30 R VL
MR KERVE - R I ARAIAN [ BRI 52 B v A Ao
GERUNZEE TR I

(1) RERIEM MM BHEAE 100 444, £
BRI B (Acer spp. ). HERE ( Betula spp. ).
S FE ( Corylus ferox var. thibetica ). ¥ ( Lin-
dera spp. ). FEMK ( Sorbus spp. ). #F ( Tilia sp.)
VIR SERE ( Viburnum spp. ) 55. MOEJZEZ 7 ~ 15
m, PRNABHIRE S . BEARJZMEL, LL/NEE ( Berberis
sp. v M B9 ( Rhododendron sp.). % %% ( Rosa
spp. v = F ( Rubus spp. ). WP ( Salix sp.) F
TR F ( Schisandra sp. ) FFHNF . FAZGEH, L
A7 ( Dianthus sp. ). RIT5%F ( Fragaria oriental-
is ). BEK (Poa sp.) VA KHFEWME ( Roegneria
sp. ) SFA T HIRAETR YIRS EEZ AR

(2) WIRMRERY (5 44 ) JErHRARIREAR: 257
T 1999 4, BA TR MO = BR T ¥ v
Gh, PR AR IRV B ( Hippophae rhamnoides )
FFERE ( Robinia pseudoacacia )o WERZFHL, FA
JEHe w, DLIT A B A B R ) Rh O FE, s
( Artemisia spp. )« ™% ( Dactylis spp. ). MW &
( Cacalia spp.). "%: ( Duchesnea indica ) FZRJ7
HA4F ( Fragaria orientalis )o HiT5 )2 B #

(3) 2R (15 4E4) By AN FIAE AR 2
ST 1989 A, BB MU RO )Z, AR B
ALFEMD ( Salix spp. ) 5% ( Coriaria sinica )o
FEARJZ A X 58, LARE ( Corylus sp. ). T54%
( Spiraea sp. ). V¥ ( Hippophae rhamnoides ) F17%

B ( Rubus spp. ) NF. FEARZMG, DIRBK
( Mattteuccia spp. )+ HBE ( Polystichum sp. ). WEHE
( Duchesnea indica ) FIAR )75 4%F ( Fragaria oriental-
is ) NE. MEVIERIE.

(4) B (45 4E4 ) MV AR AR . 2
ST 1960 AR, MOEIERE, 05 15 4R AR ARAR
Fo, W T I o TEIARRZ R, AR5 Z A X #i
Gio HEARJZMBEAZH S 15 4 EFAEARAE L,
Him B SR, MYz R,

1.2 BUEEFEMRALEE

AT LA TQE 75 1 EATARAS R4 ( Martin,
1978; Baars, 1979), FHX UL 3 0 F 19 H IR
Py RIEES S A T AR IR, , AR R M A
SR, WFREHR I R F R R NS
MU, WIS ERE . RhIESDAS AR IR AT R
i1 400 mL BEHR (7% 9 em, HA2 7.5 em) fENE
i, PREEFJT 174 48 (BRETR 29 2.5 em) $T—/)
fL (CEAZZ 0.5 em), ASH TR K 2 FR AR
K IERAEE . B PREFUKERGY, ER
H2:1:1:20, BENEFATILGIER 40 ~ 60 mL; K
BB AR AAETTE 70% PR A5 SR A I JE] Sy
2004 4£ 5 AwiE o A (BFET ), Bk 7R
SMEBUERTE, BACRAEMIK, AR M E]
3d [ RFETTHES Yu et al (2001, 2004b)

BT 3 s AT ARAN QR A K AR v - o] it bk
AR, TP I IAMRA B R R 4 AR, KRR
W AR SRR 5 AR, L 17 R, BRI
PEAT 4 DEEIREE, 368 MM A B
THARTE 2 hm? LA B, O 7 ORIERE LAY S, 1, FEHD
[AEE B TE 500 m LA b0 O 17k H 300 G500 Y 52 )
( Magura et al, 2001; Magura, 2002; Helioli et al,
2001 ), FERUZEEAEAEHIA S, B 100 m DA
FL O T RUECRERE SRS, RE RN 25 mo
TR R H S MBI, W FIEHES, A
ABEARIEE | m, 7EGCTTEG, M FARFRAE S 5 A
WATHECR N FEA T . N TR Z8 IR 5T R 7 X6 1 3%
WA BRI, AR A TR (LA
AP IIEM TG, HAR 2 m BFERED) MAOE)Z
R MR RIS AS, FERZ R, IR
JEm MBS, D AMEY R EME SR (K
1)

PR AW P 28 ARG %L % (Brues et al,
1954 ), FxF e e [ Bl B sl 1 0T 58 B bR AR T 1 7t
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LA, FEARLHFEI N e, ERERFTST
H, ERHRAUR AR TER R R RS
R BERME LR 4 28 xRS P a Fb

%, FIEPEZI X I o3 AR S

oI 45 D REAE A

®1 ENEBRARPEARFARERHAEERFHE (HE + #REIR)

Tab. 1 Mean of the environmental variables per trap location ( + SE ) in the studied habitats in Wolong Natural Reserve

IR, fEsrHr

EIFFABIFEAR (4 ) Larch plantation ( Age in years )

RIRTENT [ e

Natural deciduous

5 15 45 broad-leaved forest
% Age of trees (years ) 5 15 45 100
MR5HE)Z 55 B Height of canopy layer ( CH) (m) 2.99+2.67* 9.81+5.17" 34.38 +3.89¢ 15.68 £5.19¢
MIEIZ K12 DBH of canopy layer ( DBH) (cm ) 2.39+0.24° 13.75+0.68" 38.31+0.90° 16.75+2.36
M52 55 % Cover of canopy layer (CC) (% ) 19.06 +0.35° 65.31+1.23 50.31+1.18" 67.25+2.75¢
WEAZ 5 B Height of shrubs (SH) (m) 0.00 +0.00°" 1.84+0.36" 5.48 £+2.98" 2.15+0.25%
THEARJZHE 35 Cover of shrubs (SC) (%) 0.00 = 0.00° 20.44 +7.08" 46.25+6.18° 31.00 +4.21%
AR JZ % BE Height of herbs (HH) (em) 33.75+1.96° 23.75+1.74" 30.31 £ 1.96% 20.75 + 1.46¢
FARJZHE I Cover of herbs (HC) (% ) 86.25+1.41° 59.38 +4.96" 65.31+3.52 65.75 £4.51"
Wit W7 5% Cover of leaf litter (LC) (% ) 13.25+2.09° 71.56 +4.82" 54.38 +3.50° 69.25 +5.06"
5 YRR Depth of leaf litter (LD ) (em) 1.19+0.24° 4.97+0.38" 5.13+0.39" 6.35+0.61"

AR R B ME ] 25 5 52 (Tukey 2 HHHK, «=0.05) [ The means with different superscripts are singnificantly different ( Tukey test,

a=0.05)J

1.3 HIESAE
TERHE BT, LRI AT ROR S A 3R
HOREAARL, o3 A THRAE R SR M T R ROK
PFEEE . MEAEGE . SRS,
B A% 43 #1 R F Shannon-Wiener 2 #4458
.
H =- 2 P;InP;

i =1

Hrb Py=ny/N, NS @ BEE BN B,
WS R A Pielou $6%0, J = H'/InS; FHFE
BERHR () M (Ma & Liu, 1994 ).

¥ I R T AEL VR R R S8 75 TH- i PR ] P45 78 4k LA
Lt W BB s B MR . SRR RIS A
R 22 5% HAE S ER B Kruskal-Wallis 7 25 40 #7
(' non-parametric Kruskal-Wallis analysis of variance )
VLK Tukey ZH 4L ( Tukey post-hoc pairwise com-
parisons ) 56/8. 27T [BIH 434 T e 2% HY R
AR AR . SRR LA S 51 S FR R
TR E . LA b BB o3 B il HT RO 5 1 4
SPSS (1997) S

HET Bray-Curtis AAAME R AL, R F 4457001
HEJP ( Pielou, 1984; Ludwig & Reynolds, 1988 ),
3T 7 AT AFARRI IR K 7 I o) bk 1) s 35 PR
eV LB BN [R) P ) S RE AR A R EA 5 AR AL
Bro PRI R GRS A bR o3 AT A 45 R A T
#e (Pielou, 1984 ), A3 T 2R Al 41 1A] 34 42 3%

( between-groups linkage ), B LAYIFP AR FE SN
IR s, TERARARELAL PSS, 25T Bray-Curtis
FAL PR R b A7 0 260 i G 3T BMF PAST 58 A
( Hammer et al, 2001 )o

2 WMIRER

2.1 BERAMKZHEN

ARG R BbR A 7 444 5, I8 F 31 B,
Heub B R Ui A 3 B R B
%, WEMEREE 5% F, A% X bk
HOBHE) 85% , Rz X LA IHE, /. )
OB gtk B AE s BRI NMAREGE S 19 ~
4%, HEHIXH AR, BREH R 1L
AL, NEEL BREF . ORER D OMAR. L
HOMZEHR el &8, hkbH . fE&. 5
OB R OB mER . i, R O
ZREN R 23 FMEABER AT 1%, MizdhX
WFRAZERE . A, MADERA (12 0.15% )
RAEBE, TERLHE—LHR (£2),

HERMIOKF- I, W BEAE 3 A s - paFiRe
AR RIR M MRNAER 25 (U =12.25,
df=3, P <0.01), o AvRIFpHE F 2 Y 7% i A
MR T RAR A AR ZAEPERR BRI LE 3 P
AR R AR AAFFE I 22 57 (U =45.36, df =
3, P <0.001), FHorb IR A2 0 75 iR AR
F T AT AR R AR R TR, R SR I IR
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BEART 3 B IAAbR 3550 B [RIRE A 7 R AR
RRMEIFAEREZS (U=42.55, df=3, P<
0.001 ), Horp KA A 20 ) 7 A AR B 25 o
SRS AR AR [ R s A I 7 T
T IARFN SRR A B 225 (U =45.96, df
=3, P<0.001), P RRMHNEZ, NIFHH
AR R (3,

NIE T4 35 R E R 4B S 1 = AR A HE
IR (1), AR 0 75 R R AR R &R 3 R AR
V8 T I bR ) 1 35 PR TR 5 20 A A B S 1k,

AP RIRRE I v HARAR . S AR Bl R AR LR R AR
MAEHE R B ETCARATE BAl, Sk T 3 Ffbk R ] i
HURESE AR PEARAR 5 1T BRI By v A P 2331 5
LA B v AR DL R R IR BRI B 2
A, SR TRTE SR P R SR AR, R
GRS RMUESE T X — 5 (& 2), X—4h
SRULH,  F T FARIAELAR S 40 1T AR I I bR 7 2 Y
BTSN EAAAE I 22 5, (HAE G B 7 I A
N, M T UV AR R A R BR T OR B R R AR
HOPIRARE S A AT 50 AR I AR R A o A

*2 EMEBARPRARMREENMRFRBEESTH
Tab. 2 Abundance of ground-dwelling beetles collected with pitfall traps in the studied habitats in Wolong Natural

Reserve
o ARITEFMLER ) EEI T He
B Family Ffb Larch plantation ( Age in years ) Natural deciduous it Percent
Guild ™ Total
5 15 45 broad-leaved forest (%)

W} Carabidae PR 167 495 465 1 863 2 990 40.17
Fa# A} Staphylinidae PR/FU 380 1127 546 794 2847 38.25
125 HF} Tenebrionidae SC/PH 1 55 212 205 473 6.35
ZHE} Curculionidae PH 57 29 120 27 233 3.13
ATHEL Elateridae PH 110 40 9 45 204 2.74
WHEL Pselaphidae PR 92 56 22 21 191 2.57
% faF} Scarabaeidae SC/PH 35 18 8 104 165 2.22
iHEE Chrysomelidae PH 50 36 32 14 132 1.77
BREEHEL Leiodidae SC/FU 4 9 9 11 33 0.44
R EHFl Scaphidiidae FU 11 17 3 1 32 0.43
1£3EF} Cantharidae PR 2 5 10 11 28 0.38
BUEEL Coccinellidae PR 18 3 3 3 27 0.36
/NEEEL Scolytidae PH 0 0 13 1 14 0.19
7% F} Nitidulidae FU 8 2 3 0 13 0.17
KEHEL Erotylidae FU 1 5 3 0 9 0.12
T5AR B Alleculidae sc 1 4 0 2 7 0.09
ALHEL Byrrhidae PH 0 3 4 0 7 0.09
HZEFFL Silphidae sc 4 1 0 1 6 0.08
K& H#} Cryptophagidae FU 2 2 1 0 5 0.07
# HF Scydmaenidae FU 1 1 1 0 3 0.04
At B Lagriidae sc 2 0 0 0 2 0.03
1EFEF} Mordellidae PH 0 0 1 1 2 0.03
5675 B Meloidae PH 1 1 0 0 2 0.03
[& R} Histeridae PR/SC 0 0 0 1 1 0.01
RAFL Cerambycidae PH 1 0 0 0 1 0.01
BB} Lucanidae PH 0 0 0 1 1 0.01
Ji [ B} Sphaeritidae PH 0 0 0 1 1 0.01
LT F Lycidae FU 0 0 0 1 1 0.01
#F Lampyridae PR 0 0 1 0 1 0.01
.45} Bruchidae PH 0 0 0 1 1 0.01
FBSHEL Cleridae PR 0 0 0 1 1 0.01
LA Other beetles 4 3 2 2 11 0.15
211 Total 952 1912 1 468 3112 7 444

* PR: S (Predators ); PH: fHEZE (Phytophagous ); SC: B (Scavengers ); FU: HEJE (Fungivores )s
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Tab. 3

Family richness, diversity, evenness and abundance ( individuals ) of ground-dwelling beetles

as measured by pitfall traps in three larch plantations and a natural deciduous broad-leaved

forest in Wolong Natural Reserve

IR (4F) Larch plantation ( Age in years )

FIRVE N ]

Natural deciduous

5 15 45 broad-leaved forest
BFEE E Family richness (S) 9.13+0.35" 8.25+0.36" 9.00 +0.32° 7.45+0.39
BFZHEME Family diversity ( H') 1.64 +0.05" 1.16 +0.05" 1.50+0.03" 1.09 £0.04
FHY5IEE Family evenness (J) 0.75+0.02 0.55+0.02" 0.69+0.01° 0.55+0.02"
AMEREE Individuals 59.25+4.01° 119.31 +8.80" 91.63 +4.12¢ 155.50 +7.47¢

AR TR BB ] 25 5 52 (Tukey 2B AL, 0=0.05) [ The means with different superscripts are significantly different

(Tukey test, a=0.05)1

-0.1 0 0.1

1 Axis 1
A SFEAEEMAMIHIA 5-year-old larch plantation
O 1S4 TFAFIRTAR 15-year-old larch plantation
O 454/ YEMAAFPHIAK 45-year-old larch plantation
+ 1004 RARIF AR

100-year-old natural broad-leaved forest

Bl1 DAt R O O Jm e, X 3 Bl - RA R AR
FIRIRTE RN BT (PO, FAPRT
#r)

Fig. 1 Ordination plot (PCO, Principal Coordinate Ana-

lysis ) of the range of pitfall catches per trap loca-
tion in three larch plantations and a natural deci-
duous broad-leaved forest

b1 Al 2 2 BUAREE T 349 A 149 AL S

of the variation was explained by axis 1 and 14% by axis 2 )o

( Thirty-four percent

RERFRIHEY (B 3) MRGEREKE (K 4) &, U
RERERY 23 A0 SRR I AN R, 4 FhOhREREIR B A HE,
Ui B [R] DI RV - Fis MR A R SR PR TG B Jk 32 4%
R
2.2 FETETWL

FEREA A AR (5~9 J1), BIEEEMEZHE
PETEAS[7) 72 R FIRE AR R 8K I it il i b py 2745 2%
AL, TEZE IR T A BRI g, HY
AFFEREAKY EERE, BUE2RIT R, &
3 PR AR R SR AR 22 15 A fb 22 S A B e (A
5a, ¢)o MAREE Y ZRTT AR ALAE T A MRFI R SR AR

AR R Percentage similarity
0.5 0.6 0.7 0.8 0.9 1.0

n(d1)

{ n(d2)

n(d4)

n(d5)

| 45(c1)
_: 45(03)
45(c4)

45(c2)
15(b2)

—: 15(b3)
‘ 15(b4)
15(b1)

5(ad)
5(a2)

5(al)

[ 2 %ETF Bray-Curtis FHIMEZREL, SRATARIB:,
AR H HURETE Ry S X 3 e - FAFAEL AR
TR IR T - e v AR ) SR 23 # ]

Fig. 2 Dendrogram based on the beetle assemblages in
the three larch plantations and a natural decidu-
ous broadleaved forest. Branching pattern was
produced by between-groups linkage, based on
Bray-Curtis percentage similarity

5. 15 F45 PR S 44 L 15 AEAE A 45 4R A F I RARIAEAK 5
n fUFR 100 AR RARFE RN 55N TR (a~d) R
FEdh 4 FIAEBIRA, F5 (1~4/5) RFE4~-5PER.

The sample labels represent 4 forests of different regenerating years
(n: 100-year-old natural broad-leaved forest; 5: 5-year-old larch
plantation; 15: 15-year-old larch plantation; 45: 45-year-old larch
plantation ), and 4 habitats (a-d ), and 4 or 5 replications ( 1 — 4/
5).

FIAFAEAR R 2253, EAE 3 Bl R AR AY 2= 157284k
FABAR L), g e A T 0, 2 OR % i e
I, 0 I SR PR AR o e S B AE 1 R A ) (T
3b )o BhIA B BETE T M FA R SRR A Z 45 722 AL A
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. R
_0‘4 1 1 1 1
-0.3 -0.1 0.1 0.3 0.5
Bl Axis 1
A B Fungivores O i &2 Predators

O HI# 2 Phytophagous  + JEE & 25 Scavengers

K3 LA R R R, XA SIRERE A HER
(PCO, FAFRIHT)
Fig. 3 Ordination plot (PCO, Principal Coordinate
Analysis ) of the range of pitfall catches per trap

location among four guilds
W1 AL 2 IR T 119% M 9% 175 R (Eleven percent of the

variation was explained by axis 1 and 9% by axis 2 ).
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Fig. 4 Dendrogram based on the beetle assemblages
among four guilds. Branching pattern was pro-
duced by between-groups linkage, based on
Bray-Curtis percentage similarity
455 L3 2 (The label was same as in Tab. 2 ).

KREHEER, BEHEBMET AL, BTETER
WAk, BEARLERFTE LB R AR (B 5d )

T TG &R BORAETE AR R SR AR A
(ZE T ARG 3 V& AR AR 225 A8 fb A
L, B RIBLAR] S, SRIE R TR, TAE
RARMR A M= R 3 o 0 ) DL ROIE 8 T, 7E
AR TR, mdl b B7e bl (1
6a, c)o HH ISR S A B0 E 75 A PRFI R AR
RPN ZE T I B, (LA Fh 27 4 1 1) AR 13 i
REA, T 6 7% AR ARORT R SR AR N TE B 8 22 55 (&1
6b, d)s
2.3 WEEF

AR NI R 72 R0, fENE)Z &
B (U=51.44, df =3, P <0.001). Mt (U =
49.79, df =3, P<0.001) FIE#H% (U =34.84,
df=3, P<0.001), #ERZEE (U=36.29, df
=3, P<0.001) AIEZR (U =40.44, df =3,
P<0.001), EARGE (U=23.45, df=3, P
<0.001) FIAE % (U =22.99, df =3, P <
0.001), HMiEWIEE (U =35.88, df =3, P <
0.001) FIEEHR (U =39.38, df=3, P <0.001)
HFH ARG B EZER (Tab. 1),

XTI R R R R MR . 2D
S ESX o fi IR T Zon Ak 5 (3R
4), ATLAKRIL: Ah¥&YHE a5 R MR AR 2 56 R e
THREGERZI (122026, Frea=11.21, P<
0.001); AhvEMBi e . FA R 35 R U KM )2
RN SRR R Z R E R ER (r2=20.60,
Fue3=23.85, P <0.001); #5855 R FMIE
SRR B T RS RN (12=20.43, Faes=
24.40, P <0.001); HVEWIERE . MOd2E 5% L
R A 2 g BE R R ARG AT R R (2
=0.52, F3.6=22.61, P<0.001).

XF 3 AR AEICE 1 51U 43 A7t S e A
[ 2SR PR BT R 1) S v 22 53 3, A0 H 8o &
Bl AE YR EMBEAR R E I E (2 =0.42,
Fpes=23.42, P <0.001); B2 o ik sz A 7%
Y w5 R SRR 2 R A AR B (2 = 0.32,
F3.6=10.07, P <0.001); L5 H 4 %55 0] i Ak
5 )2 1 B AL Y5 WD FE P (12 = 0.47, Fae5 =
28.58, P <0.001) (% 4),

XF 4 ADIRERFR AR 5iX 9 PR AR R AT £
JG [RGB, TRVRE AT LA & BN [ o B A ot B 358 (R 1
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Fig. 5 Changes of family richness (a ), abundance (b), diversity (¢ ), and evenness ( d ) of ground-
dwelling beetles collected with pitfall traps in three larch plantations and a natural deciduous broad-

leaved forest from May to September in Wolong Natural Reserve
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Fig. 6 Changes in abundance of predators (a), phytophagous (b ), scavengers (¢ ), and fungivores (d ) of
ground-dwelling beetles collected with pitfall traps in three larch plantations and a natural deciduous

broad-leaved forest from May to September in Wolong Natural Reserve
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AR R R 225 RIS A 7%
WIVRRE | MR J2 o B B 56 K R AR 2 B e
(r2=0.56, F4¢=19.83, P <0.001); HIEEXEH
M R ATTE Y SRS (122037, Fie=
39.12, P <0.001); JEEEM ML HAEY

JEEEFIMOE 2R EEE (r2=0.37, Fues=19.24,
P <0.001); PEEIMAARECESZ T E ) A 55 AR
HEMAKR, TREMEINLR (1220.09, Foss
=0.65, P=0.747) (£ 4),

R4 BEBARPRARAREENRZEEFEHRRPHBFEE. SHE. DAEURNMEHEENE RS

Tab. 4 Regression analysis of environmental variables and family richness, diversity, evenness and abundance of

ground-dwelling beetles in the studied habitats in Wolong Natural Reserve

[ ALY Regression model!
BFEE E Family richness (§) =12.17 - 3.54LC - 2.74HC

B Z B Family diversity ( H') =2.08 —=0.69LC - 0.42HC - 0.37CC - 0.01CH

BHASIEE Family evenness ( J) =0.74 - 0.26LC + 0.002CH
AMAHE Family abundance

Jir A H it Beetle abundance = 79.31 +7.93LD + 39.27CC - 0.98HH

AW} Carabidae abundance = 37.14 + 7.54LD - 1.02HH

Fad# A} Staphylinidae abundance = 29.27 +35.86L.C — 2.42CH + 1.78DBH
A H Bl Tenebrionidae abundance = —2.80 + 0.86LD + 0.33CH
2% Predator abundance = 61.95 +8.76LD - 48.16CC - 0.82CH - 0.90HH

H £ Phytophagous abundance = 16.17 - 13.90LC
JE % Scavenger abundance = 0.31 + 1. 13LD + 0.28CH

M2 Fungivore abundance

F R*/P

11.21 0.26/0.000""
23.85 0.60/0.000""
24.40 0.43/0.000""
22.61 0.52/0.000""
23.42 0.42/0.000""
10.07 0.32/0.000""
28.58 0.47/0.000""
19.83 0.56/0.000""
39.12 0.37/0.000""
19.24 0.37/0.000""
0.65 0.09/0.747

P <0.01;'FE UL 1 (The label was same as in Tab. 1)o

3 3% i

ABETERM, FERMIII S R b, ARl AL
MR R B BOAERHBOK P 133 R A 7 4
ZESRROR, TEWIRIAR . AR S0 A0SO G 72 A A
mEgkAEW R, B SR MW 2 R,
T A AME 5 2 AR AR IR B, TR] N5 400
IRV ] AR AT AR w8 B AR LI o DA 7 A P
T AR A LR, T AR B
YR KRR AAAEE K225, B L ek iUk
SR PR 24 325 DX I A 3t 3 Y ORI 22 R o A0 £
Fo X rb BR 25 A2 1802 A5 B v 22 10 A9 B 58 A
S, AR B A AR 2 R LA R AR
RS, T H 5 AR 9 K AR 1 B R AR AR L PEAR A
( Magura et al, 2003 ). FATENTEARALAI, A
AR A P e FEY R el A R 4 O B9 s
WEMERARK, TR R E AL (Yu et al,
2003, 2004a ) ¥ MHAMRIA H 2 HUREVE A ) A
FHAERFE 2SS, ATRES A RO B B A S A TE
MR 228 (3R 1): A4S v Rk
R T TEARE JZ v B A M A2 25 O T A IR T AR
S, FEMOEIZE . FASJZ FIR v ) 10 2 i R A R
(SR ) S5 BB BRI N 15 TR 5 48 1T A R 8 )

I A ABIAAR o5 5 17 IR0 1 5 T vk Db S 2 1)
Witk Wy ZH8 SRS R B 2 5, R IREE
HIFHAESR A, MARTE BB IMEZE, A
R, KiIERR> . L, S SRR 9 A
ARE LR R S A A S A E B R 25 5% . (HY))
A J R B 1 7 I RAARATS SR 5 R AR Il bR ) A7 7
KSR, XA RE SR K A 55, [Roh e
R, FhRIAR B ELE B WA RO . H T AR
ASER IR, A AR 2 BT B, A
AR Z BT, BOMARZ A S T AR A
BEWGRRIRR, PRI, SR A BRI T R R
AMLE LA RE AR R, [R5 R AR
MMREAT — 2 AR, X RR Gt ] AARRH 25
ROWEST 25 K 45 2 7543 E3E ( Niemelsd et al 1993,
1996; Magura et al, 2002, 2003 ). Ib4b, & ntak
FE I ARAE - 3E R 5 J7 1 (4n pH {E . A HL AL
P& w5 ) AAEARRTZE S, X T L3 A 2 A4
B Ok, ATREtL A I, FlnE
WFEINHR, TR pH (B FIRK BR A% & tit I 5% 1 A7) il
F5 B AR R o A 1 P R ( Magura et al,
2002, 2003 ). PRI, ¥& 4 FloRe bR R K 2K R bR
FE R T R 2E R, W] AR R R BOX AR
R FH R RIAAEE R 22 R — D EE AR
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MBHRZHEEAKER, K IMRIEEFEE . £
PRI &) BE 5 T 44 .35 1 T R AR T bk, i LI
FIRE A0 7 HARAR I 3 TG Bidse i, T A% IE
UFHAR . 3% AT RE 5 A 35 5 LA R Tk 125 DT AH
K, TR R IR E I ARA S5 A 2 DR A1
AR E 2 (K 1), MHZE Z0E HKR,
CAUESEER THEARZSN, MR . FHAZE DL BV
Py 2R 5 A AR R 2 IR SR G (R 4). 1
PR B, AR IR Z B, TEA TR
Ak, JEHORTER L2 BE R (28 2T AR ) 1
FREARIA, L B A A A R B T
LRI W A R AR A AR R SR MK ( Romero-Alcaraz &
Avila, 2000; Maeto et al, 2002; Magura et al,
2002, 2003; Yu et al, 2004a); {HYEZRLH FLAY A
TTAPREARY, TS T — & F B A R IR AR R
WO AE BT S B R , B DA AR F du i 20 B
FZAEVERR L 5 06 R AR MRARARL A B s ( Magura et
al, 2000; Yu et al, 2004b); 7EZ AL BEAYA
A RABRA R A AMA R R TG R AR, HA
VR 22 IR B AR P B85 ( Ohsawa, 2004 ).
XEEEFATRDTFEE I A—2, R 58 B
FAEZE AT Ko ARBEFE I I AAMRAE AR, &
PR R AR BHEAR , S BURR AT iR
MO JZ AR AR D, B Fh s — PR s T H.4h
IR X ENTAEH, WNFEARTZ R, 5K
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