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Abstract: Beetle assemblages were investigated by sweep netting in paddy field ( I ), dry land ( Il ), natural forest
(II'), and plantation forest (IV) in lac-plantation-farmland ecosystem ( LPFE) in Lvchun County, Yunnan Province. A
total of 3569 beetles were captured, belonging to 358 species, 21 families. Among those beetles, Curculionidae has most
species, comprising 17. 0% of the total number, and Coccinellidae has most individuals, comprising 22. 9% . For
Cicindelidae, Staphylinidae, Meloidae, Nitidulidae, Lathridiidae, Cryptophagidae, Scarabaeidae, Bostrychidae, Hispidae
and Scolytidae, the difference between both species and individual in [ —IV was not significant, while it was significant for
Elateridae, Throscidae, Alleculidae, Lagriidae, Coccinellidae, Cerambycidae, Crioceridae, Chrysomelidae and
Curculionidae. The Log-series model could well fit to the species-abundance distribution of beetle assemblages in LPFE,
I, Il and IV, and Broken-stick model could well fit to that in II. The diversity at the species level in I —IV was in the
order: I >IV>M =1, whileitwas Il >IV> 1 > I, at the family level. If the results from the species- abundance
were considered, it was Il >IV > [ > II. It was suggested that the difference between the different land-use habitats could
be indicated by using plant-inhabiting beetle assemblages. Different kinds of beetle had different role in the indication, the
difference between farm-land and forest could be indicated by Elateridae, Throscidae, etc. The difference between natural
forest and plantation forest could be indicated by Alleculidae, Cerambycidae, Chrysomelidae and Curculionidae, and the
habitat change could be found through the long time monitor to them. The land-use in LPFE was different and diverse, and

it played an active role in maintaining the beetle diversity. Especially, natural forest was more important for the local
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biodiversity conservation, while the diversity in dry land was lower, and how to change it during the land utilization, is

need to consider for managers.

Key Words: agroforestry ecosystem ;Coleoptera; species-abundance; agricultural land uses; Kerria spp.
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Fig. 2 The curve of species-abundance for beetle assemblages in lac-plantation-farmland ecosystem and in different land-use habitats

0.1~4.5~8.9~11.12 ~ 14 2} RN FEBAR-R FA SRS FHH R KRR F AN TR AP iy fp Z L 0,1~4,5~8,9~
11,12 ~ 14 are respectively the curve of species-abundance for beetle assemblages in lac-plantation-farmland ecosystem, paddy field, dry land, natural

forest, and plantation forest
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Table 1 Model of species-abundance for beetle assemblages in lac-
plantation-farmland ecosystem and in differnet habitats

FS YR Z R o iR E]:: s
Number Model of species-abundance df

0  S§=98.7294In(1 + N/98.7294) 38

R? X?

0.9024 49. 1417

~ N ] 1 S=19.9458In(1+N/19.9458) 8  0.7945 14.1175

VI 2 BE 2R 43 B 2K BOSU RS AT S5 BOR AL T 38 2 $=18.4177In(1+N/18.4177) 9  0.7897 14.6609
BUE AT X B B R 5 72 8 H L KSR R AR AN 3 $=18.6513In(1 +N/18.6513) 10  0.8035 18.3511
AT BT, RIRER AR R Y2 B th 2 6% 4 $=39.6472In(1+N/39.6472) 7 0.8901 12.1373
WRBOER 4 BRI, A T2k >, FE e 5 Ni=4.36%[1/(S-i)] 8  0.4668 8.7482
= A ERNED) . 6 NL.=2.562[1/(S—1.)] 8  0.7960 5.1686
X 7 Ni=3.36%[1/(S-i)] 6  0.5074 12.0748

2.2 WSS 8 Ni=3.02%[1/(S-i)] 5 0.6412 6.4425
2.2.1 HPYIFELLE 9 §=45.1562In(1 +N/45.1562) 8  0.9049 13.6750
Z 1 ERRE, EZLEBRK-KRBAESESRE 10 $=58.4454In(1 +N/58.4454) 12 0.9945 13.8950
;@%%ﬁﬁﬂa Eﬁ.'.:E'. 26 ‘ﬂ, 358 ﬁ;( % 2) o ;E\:.:P%Epgﬂ 11 S =44.8918In(1 + N/44. 8918) 11 0.9488 7.2303
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Table 2 Species number of different families and its distribution in the sample plots in lac-plantation-farmland ecosystem

. YR Hedts F % 7% Beetle assemblages M + SD

A Families Species number Dominance( % ) I I m v

Jii 78 H B} Eucinetidae 1 0.28 0.0+0.0a 0.0 £0.0a 0.3 £0.6ab 0.7 £0.6b

#HF} Carabidae 11 3.07 2.3 +1.0ab 1.3 +0.5a 4.3+1.5b 3.0+2.0ab
FEH Rl Cicindelidae 9 2.51 1.8 +£0.5a 1.3£1.0a 1.7 £1.5a 1.3+0.6a

TP} Meloidae 2 0.56 1.3 +0.5a 2.3+2.5a 1.0 +0.0a 1.3 £0.6a

3@ Rl Staphylinidae 4 1.12 0.5+1.0a 0.0 +0.0a 0.3 +0.6a 0.3 +0.6a

WY F B} Pselaphidae 2 0.56 0.3+0.5a 0.3£0.5a 1.0£1.0a 0.0+0.0a

A AL Elateridae 27 7.54 4.3 +2.6ab 1.0 +0.8a 6.0 +3.0bc 9.0+4.0c

ML A M B Throscidae 4 1.12 1.5+1.0a 0.3+0.5b 0.7 £0.6ab 0.7 +0.6ab
FIARHBL Alleculidae 10 2.79 0.5+0.6a 1.3+1.3a 4.7 +1.5b 2.7+1.0a

% AR B8} Cryptophagidae 1 0.28 0.0+0.0a 0.0 £0.0a 0.3 £0.6a 0.3 +0.6a

Fi Al Lathridiidae 1 0.28 0.5+0.6a 0.5 +0.6a 1.0 +0.0a 0.3 +0.6a

thHF B Lagriidae 12 3.35 0.8 +£0.5a 0.8+1.0a 4.3 +0.6b 3.7+1.2b

12 H Bl Tenebrionidae 6 1.68 2.8+1.0a 2.0£0.0a 2.7+1.2a 2.3+1.2a

BB} Coccinellidae 48 13.41 15.0 £3.5a 10.3 £3.6b 8.7 +1.5b 10.3 +1.5ab
#% 2 Bl Nitidulidae 1 0.28 0.3 +0.5a 0.0 +0.0a 0.0 +0.0a 0.0+0.0a

AE#E PR} Cantharidae 6 1.68 0.5 +0.6a 1.0 £1.4ab 2.3+1.5ab 2.7+1.2b

4Bt Scarabaeidae 14 3.91 2.3%2.2a 2.0x1.6a 2.3+1.2a 2.3+1.5a

K # B} Bostrychidae 1 0.28 0.0 +0.0a 0.0 +£0.0a 0.3 +0.6a 0.0 +£0.0a

R 4B} Cerambycidae 31 8.66 2.0+1.4a 2.0£0.8a 8.7+1.5b 6.3+1.2¢c

g iRl Crioceridae 14 3.91 1.0 +0.8a 2.0+1.2a 6.3 +3.1b 3.7+1.2ab
14 M-H A} Eumolpidae 24 6.70 3.3+2.2a 4.5+1.9ab 7.0 +1.0b 4.3 £0.6ab
8, F B} Cassididae 12 3.35 2.0+2.8a 0.8 £0.5a 4.0 +2.6a 0.7 £0.6a

H-H B} Chrysomelidae 52 14.53 10.3 +1.3a 4.5+2.5a 19.3 £10.7b 10.0 £0.0a

4 B} Hispidae 3 0.84 0.8 +£0.5a 0.3 +0.5a 0.7+1.2a 0.7 £0.6a

2L HF} Curculionidae 61 17.04 6.0+1.4a 3.8+0.5a 16.7 £9.3b 8.3+3.2a

INEER) Scolytidae 1 0.28 0.3 +0.5a 0.0 +£0.0a 0.3 +0.6a 0.0 £0.0a

e 1 ~ VAMRRFEH R RN A TR B s AR FREFRRTE P <0.05 kP LB, M ERRPHIHE,SD Rnbrfz
I ~ 1V was paddy field, dry land, natural forest, and plantation forest. Data with different letters indicated significant difference at 0. 05 levels. M means

average value, and SD means standard deviation

X RBA-AR RS RG P BERE PARBHE SR AR AT I7 20T S E LR, 45 R
*3.

A FBHES AR AR R R4 AR R GRS R G R R 26 BHH A 14 B
HAEBEIEAF LA A PR A RAE W RES, E T RAL PR R SRR DERHES; TR
12 BHEMABRTEAR R LR A P A B 22 5% . Horp, BURBHHUHE A D B RHERS B i B0
B THERM; 008 A O BB RIS A B BHE R IR S AR b 9504 B 8 25 T H e R 5 i R Y
TER IR E MR (9 734 B 2. 25 5 5 005 HRHEE R AR SR Ak P B 20 A B B 25 T N T 5B pRRIARS H, i HL e
5 FE R 0 0 A o B AR T 5 s PR R N TSR bk o 9 20 A A B 25 T b s # B RHE R AR SRR B 20 A
W 2.2 T 5t M D8R SR s KA BHE R IR SR IBAR A TS Bepk rp (9 70 A (2. 2 T8 F AL R R RLE R
SREIBEAR A 89204 B B2 T8 R R4
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F3 EENR-RBASSESREHIHEMNEBRREESHETRNSH
Table 3 Individual number of different families and its distribution in the sample plots in lac-plantation-farmland ecosystem

AMAEL P Fi i 9% beetle assemblages M + SD
P14 Families Individual Dominance

number (%) I I I v
i AL F B} Eucinetidae 7 0.20 0.0+0.0a 0.0 +0.0a 1.3 +2.3a 1.0+1.0a
A HF} Carabidae 78 2.19 6.5+5.7a 1.8 £1.0a 8.7 +4.0a 6.3 +5.0a
FEH A} Cicindelidae 64 1.79 5.5+5.3a 1.3 +1.0a 3.3+3.1a 9.0+7.9a
5575 Bl Meloidae 124 3.47 2.8+1.0a 7.0+10.2a 24.3 +£32.6a 4.0 £4.4a
BEs# A} Staphylinidae 5 0.14 0.8+1.5a 0.0 +0.0a 0.3 £0.6a 0.3 £0.6a
WY F B} Pselaphidae 38 1.06 0.3+0.5a 0.8+1.5a 11.3£9.9b 0.0+0.0a
NI FI%} Elateridae 143 4.01 5.8 +5.4ab 2.0+2.2a 11.7 £10.3ab  25.7 +24.0b
4 1) B Throscidae 57 1.60 12.3+7.1a 0.3+0.5b 1.3+1.5b 1.0 +1.0b
FGARH B Alleculidae 133 3.73 0.5+0.8a 2.3+3.2a 37.0 £26.5b 3.7 +3.5a
WA H Bl Cryptophagidae 4 0.11 0.0+0.0a 0.0 +0.0a 1.0+1.7a 0.3 £0.6a
i H B Lathridiidae 35 0.98 0.8+1.0a 0.5 +0.6a 5.3+4.2a 4.7 £8.1a
DB Bl Lagriidae 68 1.91 0.8 +0.5a 0.8 +1.0a 14.3 £7.6b 6.3+1.5a
12 H Bl Tenebrionidae 279 7.82 6.5+3.7a 25.5+19.1bc 37.7 £6.4b 12.7 £4.2ac
BB} Coccinellidae 832 23.31 132.8 +46.1a  29.8 £15.8b  21.0+13.7b 39.7 +11.0b
2 H Bl Nitidulidae 1 0.03 0.3+0.5a 0.0 +0.0a 0.0 +0.0a 0.0 +0.0a
4B} Cantharidae 37 1.04 0.5+0.6a 1.5+1.9a 4.7 +5.5a 5.0+2.0a
4Bt Scarabaeidae 60 1.68 5.3%5.1a 3.5+4.4a 4.3+1.5a 4.0+1.7a
K 2L} Bostrychidae 1 0.03 0.0+0.0a 0.0 +0.0a 0.3 +0.6a 0.0 +£0.0a
K4} Cerambycidae 114 3.19 2.0+1.4a 2.8+1.3a 18.3 +7.6b 13.3 £6.4b
g di Bl Crioceridae 87 2.44 1.5+1.7a 2.8+2.0a 15.7 £5.0b 7.7 £6.5a
4 M- H Bl Eumolpidae 322 9.02 16.5+18.1a 17.5+10.2a 23.7 +15.0a 38.3 +38.2a
4, FH B} Cassididae 47 1.32 2.8 +4.3ab 0.8 £0.5a 10.0 £8.5b 1.0 +1.0a
H-H B} Chrysomelidae 817 22.89 63.5+16.3ab 29.8 x11.6a 86.7 +44.7b 61.3 +40.5ab
4 B} Hispidae 12 0.34 1.8+1.7a 0.3 +0.5a 0.7 x1.2a 0.7 £0.6a
£ BB} Curculionidae 200 5.60 7.5+1.7a 6.5+1.9a 36.0 +28.8b 12.0 £7.2ab
INEER) Scolytidae 4 0.11 0.8+1.5a 0.0 +£0.0a 0.3 £0.6a 0.0 £0.0a

I ~ VAR AE H SRR AR AN TR Bebk ;s AR FRERRTE P <0.05 K L R3E, M BRPHME,SD fontriz 1 ~
IV was paddy field, dry land, natural forest, and plantation forest. Data with different letters indicated significant difference at 0. 05 levels. M means

average value, and SD means standard deviation

BB KAREGESRGE T BEE PARBHES R P MBI R BER T Z 0TS E LR R
w, RER R SEER R AL IR RARR St KER BRI R/NERLSE 10 B H B
RV ECE A RECR , 7 R 30 F A 35 P B 0 A B0 W . 22 55 5 T P AR R LR DR R R AR R R
Dot AL BB R AR U BB i RIS FRLAE 9 BHR BUTGIE R EGE R AKCR , 764 A £ 3 A
FASE R B EA B2 57, HrpF AR B RHER R R IBA P AR AR A #R U B 2 TH B R b
2.3 YRh R BT

G BIERR KRB K- X 2 3 B URES B 2 REPESEAR E AT SR 0 AT, G5 R L TR 3R

A4 WA EFGOKF B e TR R AR R BE SR 3, SRR B B, B S HE M S R B 5
R I A R AR A R A, UV T T 3 50 PR, SRR PR = TR T A I A R
AR AR EE R R, WS PEBR , SRR R R IV 5 B R R B0 o
FHE L MBEBAR, SRR, SRR 2. TEMT RS E HERSRBR, B L E A TSR
TERE 2SR, B BAMARE BT RN KA H , RIREBARR R B2 m THE AR, A
F ST 3 B2 (B3 R T R AR SR IR N SR b, AR SR BRI T SR JBbk Bt 5 A4 S 3 v T R FE
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B, B H RS OB ERTHEES, T S{EMHERERHAR—BURER, &6 HERITES
T BRSBTS B RS SRR - >V > T = 1.

x4 EEN-RESSESREESEBRRBEESHERER
Table 4 Indices of beetle assemblages in the sample plots in lac-plantation-farmland ecosystem

Mg YrRh R Simpson $5%{

Shannon-Wiener 5% Pielou #5%

R

beetle assemblages Individuals Species richness S Simpson index Shannon-Wiener index Pielou evenness index
M +SD M +SD M +SD M +SD M +SD
A IKF Species level 1 277.3 £49.5a 59.750 +16.419ac 0.141 +0.084a 2.920 +0.468a 0.717 £0.089a
I 137.0 £33.1b 41.500 +5.916¢ 0.087 +0.032ab 3.050 £0.310a 0.819 +0.056b
I 379.3 £146.1a 104.667 +27.301b 0.043 +0.003b 3.860 +0. 145b 0.835 +0.016b
v 258.0 +53.0ab 74.333 £8.327a 0.052 +0.022b 3.637 £0.295b 0.844 +0.078b
BFA T I 277.3 £49.5a 16.500 +2.646ab 0.306 +0.068a 1.673 +0.257a 0.598 +0. 066a
Family level I 137.0 £33.1b 14.750 +1.258a 0.185 +0.035b 2.005 0. 147b 0.746 +0.053b
I 379.3 £146.1a 20.000 +3.464b 0.116 +0.018b 2.470 £0.167¢ 0.828 +0.026b

1\ 258.0 +53.0ab 18.333 +1.528ab 0.162 +0.016b 2.232 £0.151be 0.768 +0.045b
ANEZHEFREFRRIE P <0.05 KF 5B E ;M FRFHME,SD Fontnizs  Data with different letters indicated significant difference at 0. 05

levels; M means average value, and SD means standard deviation

FERHFOK b, 254 4t FR B8 25 TAE AR R R/ N AL AR K E BRI — 30, B R AR S bk B it
R R R SR R, N TRRMRZ , R ESE 3, f5H R SRR e ERE. FES
B R 2 E O S A s AR 2 (B S T AR MR I A E R E 25, B S PUKFHRASK B EY
MEEE LR RANRZ EFEREZS, RAZEME B 20 B2 TR H R, 75 H P s
MAFERER THEARMYSEMSHEEREMTHEAS ., K6 &I, AR B HEERR
KL ZREHEF R T >V > 1T >1, WRASFBEEIRES T LB MHFZR:-M =V =1
>1,

LA & H R R BEIR TE RN K IR OK T B & ZAEMEFE AR, BR Pielou 335) BEFEEEE R — 3000, HAR
FEAR ) = & BE . Shannon-Wiener Z %1445 %5, Simpson {RFEEFEBEF R I B i R RSG5 R . TIX L4872
[E A A —B, AERNBOKF L, RS R B IR 3 50 B B T Rt , (BRI A B S T R ih, *t
YR E B EX AR 5 , FHEUK T L AU B R AR 5 bR R ath 2[RI 3 25 57, T AR ROKF b R B
HRARZRAAMAE B BB EER, R A TR R BN B EER; B, MFKF
THYREEE R EZ BB AE S . {H Shannon-Wiener Z £ M5 5 Simpson i 34 B 48 B A 14 14 AH
R, EERGKF B, 3X 2 MEBUR BB ME B B, 7ERFFE H BRI SRR PR AT, B[R] B 7EFP K- F0

BHFIKF L ITELR
3 g

P LR AR R & R G0 B TR LARGE , B N 26 T O BFse BB ek F ol b, T T4l
BT B BBEE BT R AR X R R T BB K, P SRR R G RN R R, Fhe
SETAYEME, E A E R RTU FIIF 25 5032 20 4 90 2 B M BT 58 o B A (782 5 . RTU ( Recognizable
Taxonomic Units) 3§ A Y5433 BIC>" , 25 Hf ( Morphospecies ) 4G5 A R AT 251 2 My B b
RIBENUEDY . P ZHFF R B, Ho 4k B B VR A W0 B B VR A AL R T s R K E i
ﬁ};‘?[ZSJS,%] R

MEA BIWLE THY KT BB RERE , T T RIS R R TARE B 18 B 71 # - 45
A L1 B R RS LA B BRI BB 3, 107 B, G @B IS0 60. 5% ) Tk 2 1 BRAR 7 IR A AKX FR
A 45 B 231 B, DUk ACHE S B T Bk A S RGP A 26 B 358 AL HERRER R IE R, &
JE k- A S R G B SRR TPk, RIS DI RRE , SRR HAES RS FEH.
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RIRFE AN TSR S 22 BE AR AT 5 M BB Y (B i S - AR S R G2 31 7 T4, 36
BEHBCER S s T2 i O AP 2 B 0 A6 0 B L BOEE R, (R B A O TR B A S i A M SRR AL T
W AEAEPRES o SRR 22 B AOBT T R AN 7] - 3t R P A 358 B SRR F) AR PP B g - RAR SR IR
> NTERRAk > REH > F 4

REM-KARGESRGET RHEZ B RGN LA T AR . RIRFEAA AR R IR
T R SO SR B A T AR SR R 35 30, A X A A B RCRIE , 57 R A A A wE A, R B AR
FHEE, IR BRI S5 55 . TE P SR — MR (29 6 ) BHALRHAFHF TS T AT ER AR 5
JEAE =7 S R AR R B O, (B35 A B —, BT S HCR AR R 1 ~ 2 s, B BEIR E] 1000 4R/
hm® , RRIREIBARAF EAEYI BB 4 ~5 5, R FRE SRR, A THEARE ., REME 0 EAERKY
SRR, H i THHER B &, AT RAE R B A AR E . AENSRERF RS
b ) P58 BE 4358 o i Fef B

RS , X AR AP F AL AL BURR, LA SR 6 78 AR MR PR AT S5 o i BE 5 A X531, LA
BRI hd B L SRR B e 7E B A AR R B o ASBRFER UL, R IF) E st R P A B2 1 R SRR A
AMEKCE WP FEE B S {H Shannon-Wiener 4 % fH  Simpson {4 BE 35 BB A Pielou 35 B 48 BUH SF 54645
LA B R, HO S BB TR AR s R R S S T AR b A R LA
PR D BB R A SR R I RIR R 4 9 ST SRR BRI B 0 A B BB 22 57 IR R
Al X B R S R, U HGR AR (R A4S AR B, AT R TR R KRR AR A5 X
Bl RIS B AR E LR R AR P BEAMFRESEERFAR . #1250 F R X R i X
R B BRI Z — BRI« SIS 7R DR EREN R RN EE S R
G B R G A — S BURBIR AR, ROV Rt R TR fE I

FEIRAAAR G, VP2 IHF 00 BAEARARMPAT S5 P i B, 7ROV At P 8, R E R SR UK, T 5
PRI RUA S, TR I AR B8 — s TR AR AR M P St o A P st e Y sl SR R 3 s RS LA B AR o
RIRFIEAR S A 3 3o I T7 5 rp B AR 0 EUBCEE R, i B T E X IR b T o SRR PR B 24
Mo B TFHREA MEEE R E SR T, LS R 2 A 2R B RARR AR T AR H 45 46
/0N BT Z B S IR B — PR JE v F) SR R AP AN SR R T o X — %t T 4E 3P P g LU X T R AR ) o
PERGR I L3+ AF o 78 3R A P T A R AR R LB B
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