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Community diversity of carabid beetles in the Luo Mountain
National Nature Reserve in Ningxia
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(1 Administrative Bureau of Luo Mountain National Nature Reserve , Hongsipu, Ningxia 751900, China;

2 a School o f Agriculture ,b School of Life Sciences, Ningxia University ,Yinchuan , Ningxia 750021 ,China)

Abstract:[Objective] This study investigated community composition and diversity of carabid beetles
in Luo Mountain National Nature Reserve in Ningxia and analyzed the relationship between the beetles di-
versity and habitat to provide basis for long-term monitoring and protection of biodiversity. [Method] The
community structure and species diversity of carabid beetles were conducted from May to August in 2015
using pitfall traps in the Luo Mountain. Carabid beetles were caught from six types and 8 sample plots of
vegetation habitats along the elevation gradient including subalpine meadow (SMA plot and SMB plot) , co-
niferous forests (CFA plot and CFB plot) ,mixed broadleaf-conifer forest (MBCF plot) , broad-leaved forest
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edge (BLFE plot) ,deciduous shrub (DS plot) and desert semi-desert grasslands (DSDG plot). [Result] A
total of 3 749 carabid beetles belonging to 24 species and 12 genera were collected. Pterostichus gebleri and
Carabus vladimirskyi were the dominant species in the area,accounting for 39. 11% and 20. 42% , respec-
tively. Pterostichus gebleri was caught in all habitat gradients,and Carabus vladimirskyi was not captured
only in the CFB plot. The community composition and dominant species of carabid beetles were also signifi-
cantly different among different habitats. The number of species and individuals of beetles in SMA plot and
DS plot were more than in other vegetation habitats, while those in the CFB plot was the lowest. Beetles
peak activities were in July and August and various species in vertical vegetation zones had different sea-
sonal trends. Among the plots, carabid beetle community in DS plot had the highest Shannon-Wiener diver-
sity and species richness, but the lowest dominance. Evenness in CFB plot was the highest while diversity
and species richness in CFB plot were the lowest. Principal component analysis showed that carabid beetle
communities were distinctly separated into three groups. [Conclusion] The community composition and di-
versity of carabid beetles were closely related to the spatial heterogeneity. Keeping habitat heterogeneity is
helpful to protect species diversity.

Key words: carabid beetle;species diversity;species similarity;habitat; Luo Mountain in Ningxia
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Table 1 Number of individuals and proportion of Carabidae species in different habitats of Ningxia Luo Mountain
‘}% . %Fﬁﬂl% . SMA SMB CFA CFB MBCF BLFE DS DSDG i i
Genus Carabidae species Total
o 1 i S
M iz A /J\'[I]Hlﬂ}q.a. 0¢0.00) 0(0.00) 44(26.19) 18(27.27) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 62(1.65)
J& Agonum  Agonum nitidum
WAL R B . 0€0.00)  0€0.00)  9(5.36) 1(1.52) 26(19.70) 24(11.43) 17(6.07) 3(0.50) 80(2.13)
Broscus Broscus kozlovi
IR
Carabus vladimir- 400(29.67)176(18.74) 41(24.40) 0(0.00) 36(27.27) 30(14.29) 23(8.21) 60(9.90) 766(20.42)
skyi
L g Y
Carabus HE
Carabus glyptopte- 1(0.07)  1¢0.11)  0€0.00)  0€0.00)  0€0.00)  0€0.00) 17(6.07) 38(6.27) 57(1.52)
rus
1 i ! ;
N . 30(2.23) 7(0.75)  0€0.00)  0€0.00)  2(1.52)  0€0.00)  0€0.00) 10(1.65) 49(1.31)
Carabuskruberi
B R A . 0€0.00)  0€0.00)  0€0.00)  0€0.00) 5(3.79) 15(7.14) 21(7.50) 37(6.11) 78(2.08)
Corsyra Corsyra fusula
WUBE A A HY
Cymindis binota- 2(0.15) 0(0.00) 0(0.00) 0(0.00) 0¢0.00) 4(1.90) 3(1.07) 7(1.16) 16(0. 43)
S ijl;ﬁ%ﬁa
Cymindis ol . 1€0.07) 0(0. 00) 0(0.00) 0(0.00) 0¢0.00) 7(3.33) 14(5.00)  0€0.00)  22(0.59)
Cymindis daimio
JA AR
Cymindis scapula- 52(3.86)  9(0.96)  0€0.00)  0€0.00)  0€0.00)  0€0.00)  000.00) 36(5.94) 97(2.59)
ris
ﬂ!ﬁ&ﬁﬂﬁ j'ﬁﬂ@{:ﬂ%@ . 0€0.00)  0€0.00)  0€0.00)  0€0.00)  0(€0.00)  7(3.33) 15(5.36) 3(0.50) 25(0.67)
Dolichus Dolichus halensis
HAELH
Harpalus corporo- 59(4.38)  0(0.00) 0(0.00) 0(0.00) 1€0.76) 0(0.00) 0(0.00) 30(4.95) 90(2.40)
sus
BALT
Harpalus calcea- 20(1.48) 6(0.64) 0(0.00) 0(0.00) 0¢0.00) 0(0.00) 0(0.00) 12(1.98) 38(1.01)
tus
144
R DI H ... 70(5.19)  0(0.00) 1€0.60)  0€0.00)  0€0.00) 10(4.76) 28(10.00) 0€0.00) 109(2.92)
Harpalus davidi
LR HALH
Harpalus Harpalus optabi- 114(8.46) 0(0.00)  0€0.00)  0€0.00)  0€0.00)  4(1.90)  6(2.14)  0€0.00) 124(3.31)
lis
. .
e . 11€0.82) 0(€0.00)  0€0.00)  0€0.00)  0€0.00)  7(3.33) 7(2.50)  0€0.00) 25(0.67)
Harpalus salinus
IR
Harpalus ampli-  500.37)  0€0.00)  3(1.79)  0€0.00)  3(2.27) 6(2.86) 5(1.79)  0€0.00) 22(0.58)
collis
HESEL i .. 14(1.04)  2(0.2D) 1€0.60)  0€0.00) 12(9.09) 7(3.33)  7(2.50)  0€0.00) 43(1.15)
Harpalus bungii
WAL T
Harpalus pallidi-  7(0.52) 1¢0.1D) 0(0.00) 0(0.00) 0¢0.00) 0(0.00) 0(0.00) 0(0.00) 8(0.22)
pennis
w4 E B
Notiophi- Notiophilus 0€0.00)  0€0.00) 38(22.62) 24(36.36) 3(2.27) 0€0.00)  5(1.79)  0€0.00) 70(1.86)
lus aquaticus
L 4 LA
fEﬂ?Eﬁ}% f}@;ﬂ:ﬁa . 0¢0.00) 0€0.00) 25(14.88) 8(12.12) 3(2.27) 0¢0.00) 0¢0.00) 0€0.00)  36(0.96)
Pristosia Pristosiaproxima
Ty 106 s
J& Pteros-  Pterostichus geble- 724(77.10) 6(3.57) 15(22.73) 31(23.48) 76(36.19) 45(16.07) 73(12.05)
. . (36.80) (39.11)
tichus ri
EQERvE Pl
thzE £ B Pseudotaphoxe- 20(1.48) 4(0.43)  0€0.00)  0€0.00) 10(7.58) 8(3.81) 8(2.86) 48(7.92) 98(2.61)
J& Pseud-  nus mongolicus
tapl - g
OAPROTT g
’ Pseudotaphoxe- 46(3.41)  9(0.96)  0€0.00)  0€0.00)  0€0.00)  5(2.38) 56(20.00) 237(39.11) 353(9.41)

nus brevi pennis
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)% . ifZ‘Fﬁﬂ]Zﬁ . SMA SMB CFA CFB MBCF BLFE DS DSDG i
Genus Carabidae species Total
%ﬂ:“:ﬁ)% Eﬁﬂ"%ﬂ}ﬁ:‘ . 0€0.00) 0(0.00) 0(0.00) 0(0.00) 0¢0.00) 0(0.00) 3(1.07) 12(1.98) 15(0.40)
Scarites Scarites terricola
PN TN
gt & o 1348 939 168 66 132 210 280 606 3749
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Fig. 1

Seasonal variation of species number and individuals of carabid beetles in

different habitat plots of Ningxia Luo Mountain



114 PE JEAMB R 722 4R CB AR B 4 O

46

M 1-AB A LA B W e 12 AR B A
SMA #il SMB 7£ 6 —8 H & H ¥y b Fic i #8 £ it
MAESERE L CFA I CFB 7 H 4 4 Bl d 2 i i
TR 38 AR RE L MBCF AV AARE H DS 2 B 9 Fl 5L
(s W SIS AE 6 — 7 J1 L fal AR 2k At BLFE (1) 9 Ff
EUEIITE 7 AL TRBE AL L DSDG 1 ¥ Fh R K
L BAE 7 H . ke SMA 2 B AMARE 7 6 F1 8
H P 2 Wi R SMB L 6 A iy i i - Hifth 24k
S Ml A FE A (AR B A Bt ESF [ 5 344 46 I AR
CFA . CFB FlI3¢ 5 > 3 i AF i DSDG 7€ 8 H iy i & »
¥ MBCF .BLFE H1 DS () 5t K AH H B AE 7 H 4y,

B & 1-C.D "] LA A 3R 28 B Al 2 40
FEAEHE SMA fil SMB ¥t i 2, HE 7 Hih A e K
{E . M FEAE H CFA H LT 6 H iy il R F], 76 AF b
CEB DL 7 A 8 i % e i MBCF \BLFE 1
DS [ e KA B BAE 6 A 0 FEFE L DSDG LA 5
A% . i [R5 B A WA MRFE HL CFB G 4y

1600

17 O A%
1400 1348 Lk
5 1200 F
=
1= 1000 | 039
&=
®% i
<y 80
g
Z 600
400 f
200 F Lo
66

£ Number of individuals; 17
Number of species

i AEREHL SMA . SMB #1 DSDG 4™ 1A%k 2 J KAl
WHBZE 8 B . fEREH CFA .MBCF.BLFE #i1 DS ¥
R EEY B T A
2.3 SHERBENSHM

ML 2 0] L AN [R)RE b i A= 15 28 A5 )
A H A ) e ORI A R B i s HL A Aol SIS R A (R B
FHCA 3 A A — B, R B 185 BT
FEHL SMA F1 DS 120 W) Fhfics 2, k2 A
BLEFE il DSDG, i ¥k J& #f #1 MBCF,SMB fl CFA,
/DY JEREHL CEB, AR EE KB A [ A )
T A U B il 2 3 DR I 3R B FE L SMA >
SMB>DSDG >DS>BLFE>CFA >MBCF >CFB,
H JH AT UL A5 BEOR X 78 A2 R AS B 55 85 AR X A v 1Y
. e L o) R S Y52 S Y5 A L 25 A R B
B2 ARY R R 2 R IR BE R AN B AR A B AR
T AR 2 D R

606 |

LRk
Number of species

2

210
132

0

SMA SMB CFA CFB

80
MBCF BLFE DS  DSDG

3 Plots
B 2 T EP AR AT 025 B PR B A R B

Fig. 2 Number of individuals and carabid species in different habitat plots of Ningxia Luo Mountain
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Fig. 3 Comparison of carabid community diversity indices among different habitats of Ningxia Luo Mountain
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