5508 £ 8 B H =~ ¥ # Vol.28,No. 8
2008 4 8 H ACTA ECOLOGICA SINICA Aug. ,2008

4 4t % I #2 ( Larix principis-rupprechtii) %k X+ R g
( Carabus ) Yy 2 R HITH

1 1,2 a3, %
ERR VABRA T, FAE
(1. WTRRAAS AR, T A% 030801 2. WTTAMCABISTARE, LT AA 030801,
3. WERRAASREE, LT A4 030801)

WE - ELAEREER B AR XK AEILE T B ARARR N A TARRARA, FIADKEEE, N HBRFRRERE
Carabus YR HEAT T REHITAE L7 FW: (1) IBRBIE R BEIRA 1290 5,508 T 10 7,9 MEZRRP R BFICRFHE, K
W C. canaliculatus YW . C. crassesculptus FL4E B . C. manifestus EUN A H .\ C. vladimirskyi M3 B L F, B4 H C.
hummeli Z\@H B C. sculptipennis BB C. granulatus Jy ¥ Whh, (2) RRIMMEYFEBE S\ S/ B MBE D AN HHE
NEEBEER BB I NFEBEESR S H \D.J AT 25 EAMRMER ;N EERAMK 20 ~30 FAMRM B L ;B R
ATHRS SREMMERR . (3) 4 FLEFET R AE ERWS PR RE N7 A8 A6 HSPRNRIEH N7 Afh;
FmWEHTAS A9 A6 AREREL,8 AMMA ;KR 8 A4 9 A4 B H; AR FTEAR FAkH & B A9
RIS RA T, (4) R DT EE R BRI 35 ~45a F1 60 ~80a, ATk 25a IR S ~ 8a ARLL, HAHHER
FARIFIRERERL (5)EFARDME I R BRI 35 ~45a F1 60 ~80a FHRIEHR , AT S FEH5RAHK 20 ~302.35 ~
45a BRI ZF AW R, (6) ERBAF RS R B T FW AR H) Hf, 75 B {IFER B 35 ~45a 1 60
~80a A= AP R AR, OB ZER Ak 35 ~45a ARt A SE R A~ (E R 5 96. 73

KR AL MR (Larix principis-rupprechtii) s K58 J& ( Carabus) ; ZFEME ; BRI B A RPX
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Abstract; Carabus beetles were studied in the plantation (5, 25 and 40 years old) and natural forest (5 —8, 20 —30, 35
—45 and 60 — 80 years old) of Larix principis-rupprechtii in Pangquangou National Nature Reserve(111°22'—111°33'E,
37°45'—37°55'N) , Shanxi, China from May to September in 2006 and 2007. Pitfall trapping was employed in the study.
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Specimens of 1290 beetles were collected and identified as 10 species of Carabus, of which 9 species were new distribution
records in the Reserve. Of the collected specimens, C. canaliculatus, C. crassesculptus, C. manifestus and C. vladimirskyi
accounted for 29.4% , 28.4% , 17.3% and 13.9% , respectively. These four species were the most abundant species in
the research area. C. hummeli, C. sculptipennis and C. granulatu each accounted for 5% — 1% of the total specimens,
and were common species in the study area. C. tuberculosus made up 0.9% , C. sui and C. anchocephalus 0.2% of the
total, and they were rare species in the area.

The species richness index (S), species diversity index ( H'), species dominance index (D) and numbers of
individuals (N) were significantly different, and the species evenness index (J) were not significant different among the
different types of forests. S, H', J and D were all highest in the plantation of 25 years old and were all the lowest in the
plantation of 5 years old. The numbers of individuals ( N) was highest in the natural forest of 20 —30 years old and was the
lowest in the plantation of 5 years old. The diversity of Bw was highest in the plantation of 5 years old and was the lowest in
natural forest of 60 —80 years old. Specimens of C. manifestus were collected and other dominant species were not collected
in May. The occurrence peaks of every dominant species were different from May to September in different forests. The
occurrence peak of C. canaliculatus was in July and August, C. crassesculptus was in July, and C. vladimirskyi was in
August and September. Specimens of C. manifestus were found more in July, May, September and June, but less in
August. The species similarity coefficient of Carabus was significantly similar between the natural forests of 35 —45 years
old and 60 — 80 years old and between the plantations of 25 years and the natural forest of 5 — 8 years old, but were not
among other types of forests. The habitat similarity of Carabus species was highest for the natural forests of 35 —45 and 60
—80 years old, while the habitat difference was larger between the plantations of 5 years old and the natural forest of 30 —
45 years old than that between the plantations of 5 years and the natural forest of 20 —30 years old. The analysis of habitat
indicator value of species showed that C. crassesculptus and C. manifestus distributed in all kinds of forests, while C.
hummeli distributed only in the natural forest of 35 —45 years and 60 —80 years old. IndValij of C. hummeli was as high
as 96.73 in the natural forest of 35 —45 years old.

Key Words: Carabus ;diversity ; Larix principis-rupprechtii; Pangquangou National Nature Reserve

B53 H 2B ( Coleoptera, Carabidae) B Bt N HE M A HAETE , RAMM R HAESRRE TR EIRRE, X
By ESTEREBEMRA o KB W B (Carabus) 225 B RHE B KB & M AR, Mo L 2R B A AR 1
58, XA FREE RO Uk, RIRAFROAE SIS AR

B, K2 B YRR A BT, TR S S AR R KA R B X 0% [ 2
A SR W R IR 0 A ANV AR AL B SR PR R BEAT T B9, X T [RI AR A R ¥R N A By
RIRFEHTE) B R —FROR, K28 B R PR B SRR S0R WARGE . ARdLi M w2 I PE JE R B X % B AR R
P DU, AT T A FIARE 2R RN TARRIR AR, 2247 8 B R Wb A F 21 AR 4L &
GIRE, R RE A EILE MR R Y 2R R AR (B R, Sy R bl R RARARAR 37 B A A5 AR
HRMP KR
1 B
1.1 5T s R R O

WG pE R E R R BRRYX (111°227 ~111°33'E,37°45" ~37°55'N) Huhk BRI+ B, BRILKEH
LY T, PR RMHER R B SRR P, BRI R, RIP KA TR KRt T NURK 4
PRI 4. 3°C ERK R 822 mm, 51T PR 463 0 KM B, ORARAEG, R IB R, SR E W, B T
HAVENLI SRR, KAEYRRER, LIET A RARERERNE T A0, F “EIET R S Z K,
Besh, B KRN TR B AR, R, R KRG BHTEE M A A R RAFRM 2T 5, &
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8 KR % 4RI A (Laris principis-rupprechtii) kR 7 & ( Carabus) Yy Fh MR 2K 3723

DR BRI TE R AR XN, 5 4R A0 25 SRR N TTMRTE /UK YA, 40 SEAE M A TARTER 1R ,5 ~ 8 4FARHY
RIAMIERBIR I ,20 ~ 30 4RH B RARMAERH BB 187,35 ~45 4R B RAAATEPE RIA LR LR, 60 ~ 80 ARy R
RATENEW . BAHE R 1,
1.2 BURET5 ik Rin ALk

AU B REEF R AT IRARE S BIRNE . SHHIA R EER7E 500m DL 1, FPERE B RRTX
JB L HRAY BT, R AR BARIA IR E 5 N FI AR, B5 FE R RN ER KT 25m, 845 38
4 TR, BRI AT 20 1~ AR — WA BRLK AR (3 9em, 42 7. Sem) 125 B FR 3L 2048 , AR
BE B 5 174 fb (MO T 520 2. Sem) 3T—/MLIERA 0. 5em) , UGl TS BEARART R 51 HEE.
B ERERAKERESY, BRI 2:1:1:20, B MEFA LT 5 40 ~ 60ml,

F1 ERAA/RPRELFEHARZHRIA T HEEMERE
Table 1 Characteristics of different plots of Larix principis-rupprechtii forest in Pangquangou National Nature Reserve

3 Plots I I m v A VI VI
¥#53K Elevation (m) 1740 1940 1850 1730 1930 1870 1840

3 & Gradient 9° 8° 15° 21° 15° 7° 11°
#5 Trees height (m) 0.8~1.5 8 ~10 12~15 0.5~1.5 15~20 18 ~22 20 ~25
HB A & Canopy density & Low B Medium  HBF Medium {& Low & High & High F1 B Medium
25 & Density 1 B Medium ¥ % Dense 1 B Medium I Sparse B Medium  HBF Medium F1 B Medium
¥ K JZ Shrub layer L Sparse L Sparse B Medium  HBF Medium W% Dense F1 B Medium i Sparse
E A2 Herb layer W Dense ¥ % Dense 1 B Medium W% Dense I Sparse F1 B Medium i Sparse
HiV& Y] Leaf litter 78 Thin 78 Thin 78 Thin J& Thick J& Thick J& Thick J& Thick
F#i Disturbance & High 1 B Medium {& Low 1 B Medium & Low F1 B Medium & Low

#* [ . ATHKS5 424 the plantation of 5 years old; II ; A THk25 4£4: the plantation of 25 years old; Il : A TH#k40 &£ 4 the plantation of 40 years
old; IV: RIS ~8 4E4: natural forest of 5 ~8 years old; V; KHRHFKk20 ~30 4E4E natural forest of 20 ~30years old; VI : KRR35 ~45 4£4 natural
forest of 35 ~45 years old; VI;: KRk 60 ~80 ££4: natural forest of 60 ~80 years old

KRR E A 2006 4F.,2007 4E 5 ~9 H(TEZETW) ,BE T KM gER, 80 LARE 1K, B
FREIE] Y 3dC7

BPAMRE BRI AR LI 5 A AR S ST 75% WERRIEE N, B RS E, AR R
@GR TR, BRI R4 M RERE , BT RE EOMGEI 0. HAFR T ER 2B
Y FE BT AR AR AL PG b R 2R Be S AR A &
1.3 HEsatraks

PL7 Bebest, S 5 MBS, B A REIIN I B YA E S A E MR G EEE, 5 5, R
AR #AT P RIE M BB R AL e, N5 TR BRI BEAT o F1 B ZHEMERIITTEMON . o ZHER
B AFEYFE E 155 (species richness index , {5 fR S) . ¥)Fh L4435 41 (species diversity index, |8i#§ H')
Yyfp 155 FE TS 8 ( species evenness index, fjFR J) 145 L 23 45 4 ( species dominance index, f§j#§ D) , A3C

Yib ZREH: (H') 234K Al Shannon-Wiener M85, TR ARy H' = - 2P,-1nP,- , P, =ni/N, ¥ Pi 2

5 FAMAREG SRR LR i B R EMARR N B BANMREG S () 20T R A Pielou X5 E 48
BOHEARN T =H/InS; FEE(S) RAYHEEEM ", i35 (D) 7R A Simpson (i3 B 153K,

HEAXN:D=1- gp? o B ZHMHITHERM Whittaker 1850, HBRFN: B, =S/ma -1 Hrp S HBH%
R LT I R IR B, ma A S PR

O FEBERIMFRTRERCERBLEE LR ITF,
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IR ARUE 3T R T X R 2B (Jaccard index) AR ,j=H/a +b - H , 2 H N Bkt 354 Y
¥, a F b 43 Bk A FAkHL B B9 Fb L, R4 Jaccard 2L [F BB R,/ (H4 0 ~0. 24 W gk A AEEL;
0.25 ~0.49 Ry AFH1EL,0.50 ~0.74 Sy Z4E4L,0.75 ~1.00 gt AH{ .

A SRR B 2 b7 LA BKCBE B - 07 D T B8 R B0 &bk K 25 R W R 2 BURN B B 40 7 9 22 e R R 4L IR
#:1% (between groups link-age ) $E47 2217

A 3548 7 f (indicator species ) 7347 3R %R 1 (specificity ) 718 i (fidelity ) BIFH IR R &5-5 1 B Y
fi48 7B (indicator value) , FeFHEHITEALN :4; =N/N,, N ¥k i 78 j HEFE TN EREEFE,
N A § FE TR AN NMRBE P IE, BT EAL N B, = Ny/N,, N, Wk i 78 j 4 HIHH
T N HE T, — IRt A ERTTRE AR  IndValij = A; xB; x 100, #JFFE) IndVal R (EH
8100, Bp i R A RER A e S — N, ER A TR R EA R E i . UL L RBEE P H Excel
MG SPSS SE Mo
2 HIRGR
2.1 YFpdH B E R

AT, I IRG K P BB Carabus H34 1290 5, 7B T 10 MR (KR 2), He, W C
canaliculatus TR C. crassesculptus B NEREE 255 BEE 29.4 % F128.4 % ,FWi £ H C.
manifestus MM C. vladimirskyi BMEEE 7 5 G BMEEE 17.3% 1 13.8% ,3X 4 i HAMEEE
dEMABE B A L T 10% , BTSSR LR KR, X 4 AR MEBEE 2 LA R 89.0 %, I
Hh, B2 C. hummeli ZIBR C. sculptipennis KB H C. granulasus3 F 35 WA REL & BAMESCE 43 He i 3
BT 1% , MR WEEE, /NEEH C. twberculosus FREEEH C. sui A EH C. anchocephalus >
PREE & BMEAEE 2 BN T 1%, BT SORR R 58,

199 FEMCERWERE BRARPR)—BPIERTEHERREREMNEL 1 M, PHEBER C
crassesculptus , RFFRE T 10 FIEH BP9 BRZRIF R

®2 ERABARPEFRAKREHRAMSREHROWRHAER"
Table 2 Species and individuals of Carabus genus in different Larix principis-rupprechtii forest plots in Pangquangou National Nature Reserve

s o L A T R st
VW C. canaliculatus 0 13 23 125 140 29 49 379 29.4
B4 H C. crassesculptus 8 44 10 44 114 86 60 366 28.4
EM R C. manifestus 5 13 55 4 49 4 53 223 17.3
KB C. dadimirskyi 20 23 39 5 92 0 0 179 13.9
BB C. hummeli 0 0 0 0 0 38 17 55 4.3
ZIMMAEE C. sculptipennis 8 8 5 16 0 0 0 37 2.9
B C. granulatus 5 13 0 13 5 0 0 36 2.8
/MBHE C. tuberculosus 5 3 0 0 3 0 0 11 0.9
TR C. sui 0 1 0 1 0 0 0 2 0.2
ik C. anchocephalus 0 2 0 0 0 0 0 2 0.2
471 Total 51 120 132 248 403 157 179 1290
= RPFEHASRFE 1 Plot codes are given in Table 1
2.2 YRR

DAL A N TARRIR SRR [ AR B 2 05 B B B 8 R R Ph IS 3R D IR A B , 1%
1.3 FiEa B S M A AR HBEREH BEHMAFE SR EEEER(S) . SHERE(E) 395
BT AR (N) EEEIEE(D) K B BHBAEE, B THERHEHIT T 20 MZE I 4R
FIMFEA4,
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8 KR % 4RI A (Laris principis-rupprechtii) kR 7 & ( Carabus) Yy Fh MR 2K 3725

£3 TRARBREHRATIHRATHEESHEEE MMYE. SHAEER HIRER KD RERUER g SHEYE « FPER)
Table 3 Species richness, abundance( individuals) , diversity, dominance and p-diversity of Carabus genus collected by pitfall traps in different
ages larch planted forests

15 H Item I I 1|

F & J¥ Richness(S) 2.60 +0.89° 5.40 +1.14° 3.80 +0.84°
£ FE 4 Diversity(H') 0.87 £0.48° 1.61 £0.19* 1.26 £0.24%
157 B Evenness(J) 0.79 £0.44° 0.97 £0.02° 0.95 £0.03®
A ¥R Individuals( V) 10.20 £4.21¢ 24.00 +6.40° 26.40 £6.19°
%34 Dominance( D) 0.52 £0.29® 0.79 +0.04* 0.69 +0.08*
B EREE B-diversity (Bw) 1.31 0.67 0.32

* RPFEHASREFK 1 Plot codes are given in Table 1; TR FAR MAFFARF £ B3 (P <0.05) Numbers within a row followed by
different superscript are significantly different; ANOVA,LSD

F4 TRARBREHRRBARATHEEUHEEE M YR SHAEER DIRER KD RERLUER g SHEYE « FPER)
Table 4 Species richness, abundance( individuals) ,diversity, dominance and p-diversity of Carabus genus collected by pitfall traps in different

ages larch natural forests

I H Item I\% v VI VI
%% ¥ Richness(S) 5.40 £0.89* 5.00 £0.71° 3.40 £0.55 3.80 +0.45°
ZRE M Diversity (H') 1.57 £0.18% 1.52 £0.07%* 1.15£0.11% 1.28 +£0.12bd
3%5] B Evenness(J) 0.94 +0.02° 0.95 +0.07* 0.95 £0.04* 0.96 +0.02°
Ak & Individuals( V) 49.60 +7.60° 80. 60 = 12.99* 31.40 £13.24° 35.80 £13.19°
%34 B Dominance( D) 0.76 £0.04° 0.77 £0.02° 0.66 +0.03% 0.71 +0.03®
B EREHE B-diversity (Bw) 0.30 0.20 0.18 0.05

* RPFEHASREFK 1 Plot codes are given in Table 1; TR FAR MAFFARF £ B3 (P <0.05) Numbers within a row followed by
different superscript are significantly different; ANOVA,LSD

L iE M A FIARR A THAM KRR ST BUFHEERISR(S) FEBEER,F =8.93>F,, (6,
28) =3.53,S R AMRIKUCY AT 252 RIS ~8a , RAM20 ~30a, ATk 40a, KA 60 ~80a, KA
35 ~45a Nk Sa, Hrp S {260 3 [V 55 4 MEIMMZ RIFAERE 2R, S RIRKIN T S FEMMS A
Tk 40a FIKARIK 60 ~80a W BEER . WFFZHUAER(H') ZEAEILTE AR RIS 9N TARF R R
FIFFEBELES F =6.29>F,,,(6,28) =3.53, H'5 S 74 i B BMRHI HES I IUF — 3, A TAK25a B
ERT AL Sa i, BRI EHBZBAFEBEESRF =0.718 <Fy(6,28) =2.45,] fiF
BRI NI 252, RIRHK 60 ~80a, N TAHk 40a, KIRHK 20 ~30a, RIRAK 35 ~45a KA S ~8a, NTAK
Sao MEEE(N) EARAMBZ AEA BEFEZR,F =26.79 >F,,(6,28) =3.53,N fi mERKION KRR
20 ~30a RIS ~8a KA 60 ~80a, KRIRM 35 ~45a, N TAk 40a N TAK 25, N T4k Sa, N RBMIIH T
NIAR, LR R 20 ~30a M SHEMMA BEZR, AT Sa - MEKE R, SHEMM T
HEREZT . VHPEERE(D) S FAEABEER F =2.979 >F,(6,28) =2.45,D hm 2R
HZBFE S5 H' .S B—3, NTAK25 SRR , ALK S SFAMHERAR , Akl S HEMMZ WA B35 2%
5o B ZHHARE(Bw) B R BURAKUCI ATA Sa A TAK 25, AT AK 40a, RIRHK S ~8a, R 20 ~30a, K
SR 35 ~45a  KIRHK 60 ~ 80a,Bw NTHI BT KA, AR N TAHE mBUEISI R (Sa) > ik
(25a) > I AR (40a) ; A EIRARE KARBK i 3 ZUIRAR YO SR AR (S ~8a) > MK (20 ~30a) > 3T R
(35 ~45a) > B (60 ~80a) ,
2.3 iBYRETHEAEL

KA BILHERA 4 NP, ARYIFFTEAR R B 4 A Rk H B e 2 A —2, W 1, 5 A
B RREIFEWLH , HR 3 HERNMEER BT, WEHREEY 7 AF8 A, RS ~8a f120 ~
30a R 8 AAEREE W H BB B E, ATHS FAMK AT, HBERREWRES T B4,
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=

AR

S

¥ #H

28 %

KR 20 ~30a BIMRIIER L , FE AT KIS 35 ~45a [ 60 ~80a HAkHL R4 M BAE 7 A ,7E A TTAK25a 7l
RIRMRS ~Ba ORI 104 i1 BRAE 8 A 43, A Ak 40a bk 7 B8, NTTAk Sa phit 7 A1 8 A4~ hsig
W, FWEHTAS A9 A6 ARERENZ,8 AMHA , A\TAS FAEMMNS AMRES, A
AR 25a FIRARbK 35 ~45a bt S A A MEREAFT, N TAk 40a Mg BIE S A7 A, KHEH
8 AM9 R ae ki, (BAE R 35 ~45a F1 60 ~ 80a MAKE HF

2.4

AMEEE Individuals

& AT #Hk5a Planted forest Sa

A A T#k40a Planted forest 40a

O KA 20~30a Natural forest 20~30a
x FRIRHK60 ~80a Natural forest 60 ~80a

Carabus canaliculatus 100
80
60
40
20

0

50
40
30
20
10

0

H 1% Month

W A Tk 25a Planted forest 25a
& Rk 5~8a Natural forest 5~8a
A KRR 35~45a Natural forest 35~45a

Carabus crasseculptus

L—X —-‘5
5 6 7 8 9

Carabus viadimirskyi

1 AR R RASYF R A HEEL

Fig. 1 Monthly changes of individuals number of Carabus dominant species in the different forest lands

Yirp ARl AT

e X REAE (Jaccard index) AT E A FIMK R H R YR BORE B4 R %L, WK 5. ARMMK
B H BRI 21 A A, o KRR 35 ~45a 1 60 ~ 80a i, N Tk 25a MIKIRAK S ~8a i 2
HARARLL, NTAK Sa F1 252 Py -5 KRR 35 ~45a F1 60 ~ 80a A, RIZMK S ~8a I 20 ~30a S 735
R 35 ~45a F1 60 ~80a S 8 20 AL, HAR 11 HI AP FEMML

£S5 TRNEEMRM S FE KR ENALE RS
Table 5 Similarity coefficient of Carabus genus species between different Larix principis — rupprechtii forest plots
I | v v VI VI
I 0.67 0.57 0.63 0.71 0.25 0.25
I 0.56 0.78 0.67 0.30 0.30
m 0.71 0.57 0.50 0.50
v 0.63 0.38 0.38
A 0.43 0.43
VI 1.00

FHPEEHASRFE 1 Plot codes are given in Table 1

2.5 SRS
DL T ANMEALE M N IOE B B R R B B HT RE T (B 2) , 85 R FIRARAMR 35 ~45a 7160 ~

80a FEMIME B R , U A TTAK 25 4EA 1 40 4EA4E 2 5115 KK 20 ~30a, FEHIKERAM 5 ~8a 5RMAM 20
~30a F1 60 ~80a, KARHK 20 ~30 5 60 ~80a, KRS ~8a 5 AT Hk25a 1 40a, A THK Sa 4= 5 KIRHK 20 ~

30a.5 ~8a.60 ~80a.35 ~45a AL HEA DI 2 F BB K,
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8 KR % 4RI A (Laris principis-rupprechtii) kR 7 & ( Carabus) Yy Fh MR 2K 3127

2.6 ijﬁ%%ﬁﬁﬁ CASE 0 5 10 15 20 25
FRAR YT RIS SRE A R PR B 5 2 T B

HERMER AR, AP 8 BT — AR 5 u

3 10 A4 _EHGYIRE ¥ 7 R BEEG KA PR A RREG 98 v —

TRIEHEAT T 507, 26 R 003 6, X G — PR A LE 45 6 p—

[

AREINRBEHT T HEINMEZEILE, K6+
BAEA = « 9, RAERBE, MW C. casses- B2 UXSTRHLRIREN 7 HAIET I RR
culptus TS C. manifestus KAEILEIH S FMH 7

':P B(J r—‘%ﬁﬁ . }%. ﬂ}EF[ C. hummeli /l:l E 112 jh% I 1‘1"& x % Eliji.fabi:;izojrmn of 7 habitats based on the species occurrence and
M35 ~45a 1 60 ~80a HyMMPIRER, EREMMBPE BB MRS 1 Plot codes are given in Table 1

AR, I HAEFERILTE M HA RIRAK 35 ~ 45 SE kAL

BEYIRPE R ER L 96.73, SHEMMZ AIFEEEZR . KMEW C dadimirskyi 582 H C. hummeli 15
HHR , B 25 7R AL I8 A KRR 35 ~45a 1 60 ~80a BYMKH P B , B H B P H R,

®6 XFHEERYMESIETE
Table 6 The species indicator value for the habitat types

Y% Species I I Iii| 1\ v Vi VI
VW C. canaliculatus 0 3.84% 8.49 46.17°* 51.72°% 10.71 18.10
MY C. crassesculptus 1.22 16. 83 1.53 16. 83 43.61°* 32.89 22.95
EM R C. manifestus 0.63 8.16 34.53°* 27.62% 30.76 % 1.00 33.27°
KB C. dadimirskyi 12.51 17.99 30.50 1.56 71.96 ** 0 0
BB C. hummeli 0 0 0 0 0 96.73** 34.62°*
ZIMMAEE C. sculptipennis 12.11 12.11 7.57% 48.43*°* 0 0 0
B C. granulatus 7.78 20.22 0 50. 56 11. 67 0 0
/MBHE C. tuberculosus 25.45** 17.63 0 0 22.90 0 0

= RPEEHASRFE 1 Plot codes are given in Table 1; * * E/)REFHEZE Represents statistically significant (P <0.01)

3 itig

ARG RFZN , PR E R R BRRY X AEILE MR FEAARR A TR S RAMRMER BB
Yk 2R S IS ARTE SRR A — R . Hd , IR, BRI MEEE (V) F1 B 2R 81(Bw)
ANIHRERAWE R BARE ;N RAREE T AL, LHRRAM20 ~30a N BZH T HE MM, ATHS
N BAS, SHENMFEAEDBEZR ; FEM C. canaliculatus T C. crassesculptus NMEABERR N BE ST
NI, Bw R T N TAR, A TTAK Bw B @ BURARVCH ST AR (Sa) R AR (25a) IR AR (40a) 5 K
SRR B B R BUMIRARVCH A GIEEAR (S ~8a) (HRHK (20 ~30a) (LAWK (35 ~45a) AWK (60 ~80a) ,

Yrkh ZEEE R KA AR, M E B ERE(S) ZHEERBE(H) B ERE (D) ATHRMRAARE S B
%, ARE—HE ML , B2 , X =TI FR7E £-pRH B HEF T T 2 — 2, BP B = BRARIR 9 A AR 258 KRR S ~
8a  KARMK 20 ~30a, A\ T Ak 40a, KARHK 60 ~80a, KIRMK 35 ~45a, ATHk Sa, S H'.D =TiFgtn: A TARE R
FMRARYCA & AR BUEBR ST AR s RAR AR R BURARUCH G pk AR SR E UK, S.H'.D =
TG FRTE [F]— iR A FI TR AR LLES A - TR MR RARAR > AR M A TTAR > KA I B2
ANTIAHR > R,

ANTHGRAME, \TAREBIR B, ZFE: S TR, B3 S H' D F1 N, SR e KR, T B2
BFPRHERARE ; IR G BEVAR , A AR & F RARM

YrFp S TR B () H B BUEAKIR 9 A K 25, KARHK 60 ~80a, A THK 40a, KERHK 20 ~ 30a, KARMK 35
~45a KA S ~8a, N THk Sa, J ATARE R EURAKUCA AR L BEAR . ST AK ; J RAAMR i & BMIRARIK
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¥
N EREAK IR AR LR SRR, W SRR IR AR (S H' \D F1 J ) B N TARF AR B =, A TAK
LR
KA & Y RELL A 1 3R 28 A7 45 SRARIIE A AR BRAR 5 BAMRABAR L , RARSRGIR AR 5 i AR
S FEALL s RARMR AP AR ARMRAE FRBAAR BRI o S A FB B 5 AR AR L3 AR 5 N Ak it
AR B R AE AR
HFHE AT E AR MG H C. crassesculptus FWHH C. manifestus SyHEALIE M AR R AR H

B ks, BAEH C. hummeli RAE T BEAF BURARY R AR 2R, H R BAS b A SR b 18 /s (EL
£ 96.73,

Lr BRIk, JE R W E R F B RRY X AALIE AR W R W 2 1k B B RO AR B A B BRI R AR MK,
T A2 N T AAELEG o iebk , N AR B P AR R RS RAR BB P AR L B AR e R (B 4 D o S AR 01, )
BB TR AR TR , N TAREG WIFh ZREAAE R0 T R B RARMIL R T BRI KR FA B
KA H R YFS , L BRI R R R B 5 T AR, B, Mholl 4 7= S BR vh , ZES0URD 3218\ LA AE 3 i #A
AREG IR , 4R B R AR i M AR AR AT IR AR I WP S PR i b BEA S B M
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