B H 2% ik Acta Entomologica Sinica, December 2009, 52(12): 1319 —1327 ISSN 0454-6296

ZEN-REEFESEEMRBRSHNE
— U EZEEEF NG

BE, £ 97, TE4

(1. HFEMBE 5T B UE B R AFSERT, BIE 650224 2. VR EBiR i A 2tk FE 650224)

WE: HiEnEBAR-RAESESRGERT HEBFE, T 2006 -2007 FEZHESEL S S RAKBHE A
T RIRGBEM N TSR Tt 1y 3R Y v . SLREEARA 1 678 3k, Sl sRJE T 24 B 120 #, H B HF
( Carabidae) F14: 2.8} (Scarabaeidae) #2 &F &, ¥ 5 2EFEM 12.50% . 13 B B} ( Tenebrionidae ) MARH & F
B, i MEEEE 64.48% ; £AFNKZ, HAMEREEE 17.58% o KREZEFEGYIFR BN AREAE R R+ HUR F A 3R
PRI AR BE SR, A AL B3 B ) (Staphylinidae) | M7} Elateridae) (#1122 1A} B A} ( Coccinellidae) 1
/NGEFH(Scolytidae) ZEAR ] LA AN 1A BEE R . RRKBMMR P B EEE D, WRHRFEE,
PP, SRR ; ATEBRK MM ES 8, RBEMSHEEES; R MABE RS, WFhRE
Z, MBEER, SRR, FZOKTHREIITRIE N T REB S Rt 2 B 7E RN S H R E IR B s TR
IR RS N TR AR KR AR E T . RN, BRM-RBESAESRGERA XN L H H 757
KEFIRE R RAEBMAAELE R R P R SRR R EZMEM, MALEEKREBABRER, BT
PE—PKE

X RMEEGESRY; EBM-RAZEAESRE; R A YRS, WREERE; R REE; Rkt
A

RESKES, Q968  TEARIAMS: A XEHES. 0454-6296(2009)12-1319-09

Diversity of ground-dwelling beetles in lac-plantation-farmland ecosystem .

a case study in Luchun, Yunnan, South-western China
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Abstract: In order to get the basic information about ground-dwelling beetle and give some suggestions for
the local biodiversity conservation, we investigated the ground-dwelling beetle assemblages by pitfall
trapping in natural forest, plantation forest, and dry land in lac-plantation-farmland ecosystem in Luchun
County, Yunnan Province, South-western China, during 2006 — 2007. In total, 1 678 specimens were
collected, representing 120 species in 24 families of Coleoptera. Among these beetles, Carabidae and
Scarabaeidae had the highest species richness, both comprising 12. 50% of the total species observed.
Tenebrionidae species had the highest abundance, comprising 64.48% of all ground-dwelling beetles; and
the Scarabaeidae ranked the second in abundance, comprising 17.58% . Most families did not differ in both
abundance and species richness across the three habitats sampled, while Carabidae, Staphylinidae,
Elateridae, Tenebrionidae, Coccinellidae and Scolytidae differed in abundance or species richness. Among
the plots, natural forest had the lowest abundance and dominance, richer species, and highest diversity;
plantation forest had richer species and abundance, and moderate dominance and diversity; while dry land
had the highest abundance and dominance, and the lowest species richness and diversity. Hierarchical
clustering of ground-dwelling beetle assemblages at the species level showed that plantation forest was nearly
to dry land in species composition. While at the family level, plantation forest was close to natural forest.

These results suggest that the land-use in lac-plantation-farmland ecosystem is different and diverse; the
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natural forest plays the most important role in maintaining the beetle diversity, while the plantation forest

plays the second important role, which needs further restoration.

Key words: Agroforestry ecosystem; lac-plantation-farmland ecosystem; ground-dwelling beetles; species

diversity ; species richness; species dominance; agricultural land uses
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/INGZ51 ha, T 5 TAMZBEAEZ) S km, T
MESE (B 1), T R ERMA, UEAFEME
Dalbergia szemaoensis Jj EEMFP, W KT 10 4,
SEXIR R 9 m, SEXIIAE 19 em, ARHIEE 0.6, BA
DL 2L 22 Eupatorium adenophorum 5 EHY, #Ei¥%
YWIRE/NT 1 em, HEEE/NT 15°, S iE y Pawg A,
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Fig. 1 A sketch map of the areas where the study was conducted

OFrktth; EARFEIUTHAARI(NP) 5E 4 RErH A X,
(SP)#HBE S km, O means a sample plot. The distance of two investigated
palces NP and SP within the agroecosystem is about S km away.
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BHERPFREEE, B HEMMAEK 12.50% ;
PRI RAIRZ, #9.59.17% ; AP R
A F RIS B RLE 5% ~ 10% Z 18],

HAMIET 5% . USRI EBERER, &
MR EE 64.48% 5 SRPIRZ, 5 17.58% ; H
REHIARR 5%

x1 ZRHK-RESESESRZGHERPHSRANEENYTHE(ZEERE, 2006-2007)
Table 1 Number of individuals and species of different beetle families in the
lac-plantation-farmland ecosystem (Luchun, Yunnan, 2006 —2007)

B4 S QEPEY S GUEER ) YRR BB E 4 L)
Families Number of individuals (% Total) Species number (% Total )
4 H B} Carabidae 73 (4.35) 15 (12.50)
B FH Cicindelidae 1 (0.06) 1(0.83)
35355} Meloidae 1 (0.06) 1(0.83)
W49 71 B} Staphylinidae 29 (1.73) 11 (9.17)
4 1B} Pselaphidae 2 (0.12) 2 (1.67)
A FA A Elateridae 29 (1.73) 9 (7.50)
£ ) Trixagidae 1 (0.06) 1(0.83)
F5A AL Alleculidae 5 (0.30) 4 (3.33)
WA i+ Cryptophagidae 1 (0.06) 1(0.83)
TR Lathridiidae 2 (0.12) 1(0.83)
FLF B Byrrhidae 1 (0.06) 1(0.83)
I FI R} Lagriidae 13 (0.77) 5 (4.17)
135 A} Tenebrionidae 1082 (64.48) 9 (7.50)
BB} Coccinellidae 24 (1.43) 11 (9.17)
6% R} Cantharidae 6 (0.36) 2 (1.67)
4B} Scarabaeidae 295 (17.58) 15 (12.50)
B} Cerambycidae 5 (0.30) 5 (4.17)
98 B} Crioceridae 10 (0.60) 3 (2.50)
i FI} Chrysomelidae 35 (2.09) 9 (7.50)
@A} Cassididae 2 (0.12) 1(0.83)
¥ i FI R} Eumolpidae 4 (0.24) 4 (3.33)
4 58} Curculionidae 7 (0.42) 7 (5.83)
/INBERF Scolytidae 49 (2.92) 1(0.83)
K 41B} Unknown 1 (0.06) 1(0.83)

XA RIRHEE A 3 rp B W b RO A7 07 22 09
S HuE IR R 2 T R TR
M(df=2, F=62.25, P<0.001) ; [ R 207
THHL, RIREBAMB AR MR ES T ATE
Ak (df=1, F=25.74, P=0.002), % ANHEFLE
BREHP ) MAROR AT I 2T I Z E IR, BR
HHBEES AR, ZSBBHE SRR 9 R R
MRBAVEER(£2) . RFRPFLAREES
FRIREBM(df =2, F=6.31, P<0.02) ; RIRE
JEAR B R i (3 2 T N DR IBebk, i 5%

BARKEEREL T2 (df =2, F=18.93,
P <0.001) ; RAREBMARHME FHEREDFA
TS (df =2, F=8.14, P<0.01); AT
SRR IR B 3 2 T R AR 5Pk A B
(df=2, F=6.30, P<0.02) ; RIRLERAMA T L
AR/ NS R B E L TR (df =2, F =10.67,
P <0.005), @7t e B % RARARA: 55 TR
ZAEREY) LR, 8RB S SR, EERAT
MRHFR AR 5 T LAARAAE ) A £ 1 /N GE: AT T bk
face: 8
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R2 ERH-RESGESRETNMEHLHEERHMRARLE(ZHRE, 2006-2007)
Table 2 Ground-dwelling beetles differing in abundance across three habitats in
lac-plantation-farmland ecosystem (Luchun, Yunnan, 2006 —2007)

Hb % B 1 7% Ground-dwelling beetle assemblages

4% Families TR e AT e iy
Natural forest Plantation forest Dry land
#H B} Carabidae 1.29+0.81 b 2.60 +1.16 ab 3.34+0.71 a
B33 FA A} Staphylinidae 2.13£0.76 a 1.14£0.24 b 0.00 +£0.00 ¢
12145 B B} Tenebrionidae 4.83+0.63 b 10.34 +2.49 a 12.04 +4.34 a
BB} Coccinellidae 0.28 +0.63 b 1.96 +0.86 a 0.75+0.50 b
JNGEBL Scolytidae 2.95+1.05 a 2.02+0.93 a 0.25+0.50 b

R EUE R A REOE RS e 5 (B AT 808 (F381{E = SD) Hina A FER/RTE P <0.05 KF L5 B2, Data of the number of

individuals after square root transformation are presented. Data (mean +SD) with different letters within a row indicate significant difference at the 0. 05

level.

2.2 e HEEST
I3 HVEERD G FIRL GRS X 24 i 3% Y U v

HZ RIS AT ST 0T, BRI 3,

®3 ZRHK-RESESESRGMRPRBEZE KRR (ZHERE, 2006 -2007)
Table 3 The diversity indices of ground-dwelling beetle assemblages in
lac-plantation-farmland ecosystem (Luchun, Yunnan, 2006 —2007)

REH K A AMEEL FEEES) Fisher o $5%k Shannon-Wiener %% Simpson $5%%

Plot type Number of individuals Richness Fisher o index ~ Shannon-Wiener index Simpson index

FHAKT 1 7.80+0.47 b 1.33£0.06 a 12.17 £2.08 a 2.47+0.19 a 8.65+2.83 a

Species level I 11.96 +2.42 ab 1.34£0.07 a 7.30+0.36 b 1.72+0.24 b 2.92+0.59 b
I 14.63 £5.02 a 1.22+0.05 b 4.70+1.42 b 1.24+0.45 b 2.31+1.02 b

Bk 1 7.80+0.47 b 1.05+0.04 a 4.05+0.52 a 1.78 +0.19 a 4.71+1.35a

Family level I 11.96 +2.42 ab 1.08 +0.04 a 3.16 £0.15 b 1.04+£0.28 b 1.82+0.48 b
1 14.63 £5.02 a 0.84 +0.05 b 1.50 +0.43 ¢ 0.78 +0.28 b 1.73 £0.46 b

I : KRR Natural forest; II: AT KA Plantation forest; I : 54 Dry land. FRoAMEECH TV ISR BH , 35 B X HUEHUR 1
{8 ; FFK TR FAKF- R —F N R F R RTE P <0.05 /K- E B2, Data of the number of individuals after square root transformation and

data of the richness after logarithm transformation are presented. Data with different letters within a column of species level or family level indicate

signficant difference the 0. 05 level.

RGO L, FEdh 1 3R P B Ak, Fh
KF¥EE, WAoo HHY, REER, ZHERR;
e T AR L, FRER, OGRS,
BT, SRR b I MEEURZ,
FRBERZ, MR HIRAHY, RBERR, £
kiR, TEMTREZE R ER: FHiibRA
HAMERZEZ TRRERM(df =2, F=5.43, P=
0.028) ; KRIRFEMAMMAN T EEARM R P R F 5
BERTEHM, BRAEBMRMATERMARZET
BFEER(A =2, F=4.37, P=0.047) ; RIRELK
MR R R B E R T AT ERAME, H
N T ZE AN i 3% R 2R G 7 22 57
[Fisher o #5 % (df =2, F =24. 62, P < 0.001),
Shannon-Wiener f8%((df =2, F =18.08, P < 0.001),

Simpson $8%((df =2, F =13.56, P= 0.002) ], 7ER+
FoKF b, A Hbh IR FR R I & T B 1 R/ NS
BRI —2, ME—AR[F 2 Fisher o F850E
AHATERAERF R ZHERE S TR Y
FREEETRE(df=2, F=33.00, P <0.001), Fisher o 5%
(df=2, F=39.41, P <0.001), Shannon-Wiener #5%§
(df=2, F=20.31, P< 0.001), Simpson f§%%(df =2,
F=13.61, P=0.002) |, (FtLjAZREhRF B
HERHUKT EZHEHF R : 1>1> 11,
2.3 BERELSW

RIS A b b 3R R R A T, 4 BI7EF
KRBT AT RS, S5R LA 2,

R H RBEEM IO ER R 2 K3 (1)
HAAEG AT RE (HHh La~e), YRVA R FE
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B, s, REkRE; (2) ATHBEZEEFTW
BEE (FEsh Ta~c fillla~d) , B0 BLE % L
ETHNO -9 + B Gonocephalum bilineatum
(Walker) RE#F, RHER, FREERK, ZER
R AR T s R BT 2 R e . B
KRR G R GBI A—BL, RIKFHH

MR BB R —2K, IR P BB
AR ARl (RARER BRI T2 AR st 2
IR RO —E, IZRMR P MR AR K
PHREREE . RER IR R BT R
REITREE S s AR BT AR B

M A Ib } 5
e |7 e
Ia ] b
Ib Ie
Md} 1d
b la
. 1 W_
Ib Ie
]
14— Mo
la 11104,
Ie e b
Te Md
[ [ | | 1
0 5 15 20 25

B2 SEM-REZEESREMERT HIEMIUKT (A) FIRHZUKF (B) BE
Fig. 2 Hierarchical clustering for ground-dwelling beetles at the species level (A) and the

family level (B) in lac-plantation-farmland ecosystem
I, I, MA33Rm RN EBM A TR B S i bR TP I BEVE s a, b, e, d, e FHIARKRAFHEN . 1, Dand I represent the ground-

dwelling beetle assemblages of natural forest, plantation forest and dry land, respectively; a, b, ¢, d, and e represent different transects, respectively.

3 itig

XA B E 5 A SR G AR R R
AR R O A A F AR AR
Y F B B FEAN R A A 5 P iR B
25 (21555, 2009a, 2009b) , i AS [ £ 1 A F A=
SRR R [ AR TR ) b A I B R (21548,
2009¢) FIREE FH R B ] fE 2 SRR AR b
WHEEREES, Bt P BB T AR L A
AR RURYE . PR THEY LA AL, M
KRBT EA A RGIRE /D R E TAR
BEUNILA; Bk, LR P AR R A Yok
RGN SRR SR AT1T .

A SO K FRR G oKX 56 k- H A2
FHESRGHET BREET T o8, FHKFR
T ARFRF KGR R MES N LRI R NREN
SR, (HAF 7R PR 25 b 4 5 SR IR T i BLA 22 55 1)

B MRHSOKF BA 2 B R, B T 20T
ML, R 2 JCRL B (singleton, A7 1 4
AMAR T 7E 2 REME BB TTER, 175 2Ll A AR
HERERMERENFER. Fit, EFFT R P Rk
ZREERT, BRI R ZEF UK MR GUKF B AT
BE, URMEEEHNEL.

R RHEGEERGHERT RBE PP
PR AR MR EE; P PR R R E
H, AT B AR B AR RO AR 2 R RHIE Y
HMES RS (THARS, 2006b) . ZRGENAR
b P A 35 G 2 PR R 7 )l 2L SR 5
ERZENT LA 7 2GR BE AR« KAR S AR
REBEZHARTI, RBFEA R R X
FEHEYBHEY, §7 5T EHY AL R AR
Y, HERCR R, WOIRESE; R
REAE, WERF REDFMEE, ZHER. AT
REMEFE R AR, FEMY R —, BEE
RRRERMT MY EER 4~5 5, MTHT
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SREER, BATHEALE; HEmAMHTAREXR
SREBEMRARLL, (A PSR BEBOR s TR R K
Bl 5 AL A, e R TR B 2 R A
F_ LA R d 5 SR T B IR R i k4T, —
BEMTMBEIFTIA, RiiFEDFHREE,
EEME R TRAKEA, Bl TRHBERR, Bt
RN TRE . PR TRLANM, REAR
B, EA R R, HiR P R R Y
M=, SRR, WA SRR R P R R
&, T RYMARERSHME, BEAREEX
RETEMAKF, Bk, ok BUE & 7 2R
FEIVER . THEARSE(2006a) FEXTENE H AR RY X
Ve AR AR TR PR S B B 2 F IR 8 P o & B -
BIVEE 2 A 9 I RA R, SRR B KSR AR BT
Ko TEREDITEREY, N TRRMERE
WP, HRE R RIETE R A, HAER
FHIn R E B FIRARE MR T .

RAAESRGH, REBFXT AV ZHER
FRRXBHRPERERPRZIARE], R
SEHOR B X 4 7 2R G B0 BRUE FF AR B L EAE A
(B IURAF, 2002; XU =S, 2002) o 7ESAR-K
HEGESRGEH, RAFRBMMA TERBEKEL
F 3 R RO BEE T . RAR S R A 28 B R AR
B, AT R TEREY) b 525 B TEie b8 Bk
B R RFE R (FSE, 2009¢) ; BEFEXR
R REE; BUREREMEY LG, MK
MR IE ST, AN TSRS T EAR IR, 5
M- A A AR R G AR X £ 3 A 7 X
ZRACHIE R, ZRGEPN [ A AR S0 24 3t A
MR IR R RRETTIA R ST R :
K RSP SR BN KR RIS HE
PO P BT R, AN LEBMRKZ, BHi/;
AR BRI WS A BE SR, N\ T 58 e AR 52 3t 14 TR 2
RFRREBAH . LHERANFFEBRERE, T
TN RIRE BT RS, BOMRAG 4R EE AT iE 3
B SRR E R Ak, A A TR
AREY R B i X L FR PR, A WD X Sl A
A ISR EE, DL Gl 5 JBe i Bt AR AR 2R B bk
HORRER 5 RIS hnos S Ak b o AR, AJRE R 23
It — PR

Bt BERFHRMEFREGRZR, AF LS4
SR E A M T IR E BARAEE T, A
W T RS
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