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Abstract [Objectives]  To describe the diversity, community structure and change in the ground beetle community along
an altitude gradient (927-2 735 m) in the Bailong River forest area, and demonstrate the benefits of long-term monitoring and
protection of forest biodiversity. [Methods] Babbitt pot traps were set at different altitudes (927, 1 794, 2 376, 2 735 m) to
capture ground beetles. [Results] A total of 2 015 ground beetles were caught, which could be classified into 95 species and
18 families. Among these, the Elateridae, Carabidae, Silphidae, Staphylinidae and Cicindelidae were the dominant families
comprising 75.1% of all species captured. The most numerically abundant family was the Cicindelidae which comprised 436

individuals or 21.6% of the total. The number of dominant species first increased, then decreased, along the elevation gradient.
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Both the diversity and number of beetles trapped were highest at 2 376 m, whereas both diversity and abundance were

relatively low in low altitude areas. The number of dominant species in middle and high altitude areas had a single-peak

growth pattern from June to September. Peak capture values differed among families at different altitudes. For example, the

Carabidae were the most abundant beetles caught in July at all altitudes. However, the Elateridae were the most frequently

caught in August at 2 376 m and 1 794 m. Conversely, the number of Elateridae captured decreased sharply at 927 m and 2 735 m.

[Conclusion] Ground beetle species are abundant and dominant species are obvious in the Gongba River basin of the

Bailongjiang forest. Dominant species varied with altitude. Ground beetles can be categorised into three types according to

their distribution on the altitude gradient. The Mid-high altitude group includes the Carabidae, Staphylinidae and Cicindelidae,

which are widely distributed at 4 different altitudes in the basin. The mid-high and high-altitude group, includes the Elateridae

and Silphidae. The third group, comprised of the Scarabaeidae, Curculidae and Coccinellidae, are found at all altitudes, but are

less abundant and are not dominant taxa at any altitude.
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FH 24538 H Coleoptera BE LG HR, HE
22N Insecta, JL-F-7E Rt b B 4% o] th 77 #0fE &
MR W, EAC B RAAE 39 T (i
5, 2019), FHH R HUERHAE S RG FEW
PEFAFIRE, AW Y 2 — e TR L
XIEBRF N, e i . Fh%
%, Horfir &z (EFHIC, 2006), XA
FAEAE Wy A5 1) 28 A6 HI AR U ( Hodkinson and
Jackson, 2005; FKEAMESE, 2015), MiFRH HUZ
HH H W 0, 2R TR R R
KT & MR B Z —, Ho i 5 A
A= B ol R B R A 2, R BT A X
S, M YRR AR P RS A= P ( Hodkinson and
Jackson, 2005), HAT) i p A= Py B 2E R AE
255 T BE( Hodkinson, 2005 ; Rahbek, 2005 ),
I FH b R O A () A 55 72 Ak 1) B0 P T A
WA AR ST T A 2072246 (Rainio and
Niemeld, 2003 ).

AR RN, TEARMRBAFEAE T, Hk
B BAEA AR G540 SO R L3R T, R R
VR S5 A T AN (R42TT5E, 20165 R4,
2017; R KA, 2017 ). TEFRMBRARIG T BT
NGRNEFE T, RIS B MR R0 2 19 53 A
BCBA B AOAS 4345 ( Magura, 2002; Yu et al.,
2006, 2007; fRtEAFIEmLE, 2017 ), FEAFH
felb Az g, X 3 E S AR SO A AR DG B
5 Z, B H R BRI R S & 24
Iy LA #5f t Aphis craccivora B K&K i,

TEFE R A FEIS, HRHE & AR 0] b A
R 10-20 d, fA7ERA W AERFEING: (SKBTH S,
2007; BREHAE, 2011; FhIERSE, 2016). BLAb,
7 W B R F AR 3l A8 AR Ak A7 Al WA SR 1Y
SR ZUE I ( Schmidt et al., 2004 ; X1 SCH 4, 2014;
RERS, 2015), TEVDRALHL VDAL R,
MR W S 0 A8 Ak T B A2 I AR 55 R L UK
Vi, EEA DL AR o R IR A P 2R )
CRXRAARAE, 2013 ), Q7 B SR VB L Ji %) b 5% Y
WY Re Rt 22 AR, B SHEY 2
PRI S AR (HRIFSE, 2019 ),
B M A A 1 A 55 i T A v B P AN ) i ™ A
Ak, P SRRS B T R LA R IR L TR
) BRI (Hodkinson, 2005 ), A4k
Aol EE ANASUSE i A e = o B8 A% Sy, T LS 5 e
H: 15 %45 M) ( Hodkinson and Jackson, 2005 ), AS[H]
(AR 5 P s A B 43 AT, RT3 B Ok
Ui, PR A 25 55 AT BB e T b B e A i s
KR R W ARG 2 b ) B 77 ( Hodkinson,
2005 ). WTEHRRD BE A R EE AR 282 AT e M R ak
V8 DA AR ) B N H i 2 & (Rainio and
Niemeld, 2003; Hodkinson, 2005 ), T4,
] PR 2 38 XA () AR 35 5 i e YRR 7 45 ) 1 A
KT R (RE RS, 2015; R4ITE,
2016; BFRSE, 2017; XIAA4E, 20185 BREFSE,
2019 ), (HMNIEERAEEE L &, X Hb 2 B eIk 45
4 22 R sl A AR A Bl TR AR AN TR) T A% A6 45 7 T
MRS AT il . PRI, ASHESR  i5E AR T



13 PR B TR 3 P A IR SR 8 (T v 4 A S s 5 0 pr - 195 -

MRIX b2 H OB I R T I ARG BE (1927-2 735 m ) 11
ZREVERS Ry . BEVR S5 R S sh A0k, BTE AKX
N AR ) Zo A P B0 W ) R £ (R 2 S At F
1&%0

1 MREAE

1.1 HIREXBEARER

HEWA A (33°14'-33°46'N, 104°00'-
104°49'E ) (i FHMFEH, AT H IR LA XK
WL RFEARRERKRY A, RARILWA R E
B (B 1) HA & BRI HN AT BEA A
R B R TTARIX OB L, LT 2 50 000 He il R
A7 PR IR LI K, R RN S
S R AN N o PR e 2, ELRR B AR f
LIS MR 11 R T 1 R Sk ) 7 K e FE R
sV CBRURAE, 2018 ), MRIGHRITAS RS
B DR WA, AR RR 13.6 °C, &

N /| P Legend
A J ¥ River
I BR
Provincial
@lﬂﬁg‘ looundary
n SQ‘}?\W -——H 5% Bound|
| )
NS L) ‘ 0510 20
.~ Diebu county /A 1:5000
S PR
e Giopy z /: Q “Zhouqu county
R Gl
p AR
{R -y
s . W
- e 4 @
= Sop
: " Longnan city
«2375m -
<2370 m o=
Oo/\ .‘:‘
20, I
5.7 N
%2, e1790 m M
g 5 TN
920 m|

B 1 #tUUARESEE R A E A ERN
AEBKRE BN E
Fig.1 Location of the Gongbariver basin in
southern Gansu province and the sample
positions at different altitudes

R 36.5 °C, BARRIR - 13.8 °C, HE&74E
KAEERERR , TN AERE I i =ik 865.7 mm,

MBNAEY EEARE . a2, . i
FOmMi S Z Y (BB, 2014), AT
AR L B b, A PEIL AR R B A R LA 2
B HEIURIERER X A BRI AT, FRIAKIC A E
e, 21K 94 kmo MR EARY 1 035 m, %
JESk 19 4 256 m, FHXT R 2535 3 221 m, Jids i fe
1284 km®, HEAFIBNSIERLE 3 000 m L) I,
DIABRMR A 32, FEA A I, UE S E
o IT T FUA I F AT e HE S 3 v 6 T 3 3
FHEE

12 WAEFERBREEE

PRI T 2018 4 5 A & 10 A, 2019
A5 ZE 10 AN, 43 BIAE R 927 m( Bt
). 1794 m( =3% ).23 76 m( —3% )% 2 735 m
(fEEYE ) A B SCREMRF R (R 1),
TER IR S 3 ke, REHR/NE N
20 m x 30 mo BEMFEHBNIRE 5 AL, A
SN 60 MMM, [IEE R 1.5m, R “Z27
BURE VL R A 3R B AR 28 . b e FH SR AR R
BT (SR, 2014) , RUFYERMR
(300 mL, H4: 8 cm, ¥ 12 cm ) N HEEi#e
FEMRIE AT 4 A/NFLB 1 MK 22 SR A i
e, BWAMBIMEIA 200 mL BFIBEER B, 51i%
FUAES . W R FK IR &Y, Ea Ll
2:1:1:20, B 10dRE 1 IR RRERNHD
& Ul 1SI0SR A IR, BERAEAS
B, RIE T REE RS i, A s
FURHEAR I E GRNIZE, 1992; B2 F, 2014;
AL, 2019) , IFFEA XL FZMH BT 58 1.

13 HELESSH

i F P R B R ] Berger-Parker
FEEC (W) 143, WeNR/N, HH Ny 8GR
RHEISHEARE, N MEREEL 4 W=10%
A PEREIERE, 1% < W<10% 0 W2ERE, W<1%
MR A 2R, MR RN R R AR (S)
BH T 2XZ (2004) F LB AR R 36
R A fb, S= (R- 1)/In N, RICFERE



- 196 - R B H1 244 Chinese Journal of Applied Entomology 59 %

x1 FEBHBENTIEEHER
Tablel Main vegetation typeswith different altitude gradients

WA T FHEMEHZEA! Main vegetation types WFoREHL Study plot
Frs (m) - e 44 W Ak
Number  Altitude ik A A Place (m) Dominant
range Tree Shrub Herb name  Altitude vegetation
titude g
I 800-1 300 it — 2 B 927 Mt Ak
Olea europaea Chenopodium album Duan he Olive grove
1Bk TR ba
Juglansregia Coluria longifolia
I 1300-2000 Ay m:-f E47) PRS2 =Y 1794 gHigiRAcHk
Larix gmelinii Buxus sinica R. Polygonum Three Coniferous
ST KM lapathiffolium chang and
Pinus bungeana Teteacentron Iy i broad-leaved
4 sinense Caltha palustris mixed forest
Betula platyphylla
AR S
Betula albo-sinensis
I 2000-2500 =42 HPR PE TR —% 2376 NT.mAHk;
Picea asperata Berberis amurensis Urtica laetevirens Yi chang =k
A e S
Pinus tabuliformis Saussurea japonia Artificial
LETIEIN spruce forest;
Pinus armandii Spruce
EESh A TN nursery
Larix gmelinii
IV 25002900 Zf EPARMT KA WY 2735 ER-AEHK
Picea asperata Ribes Plantago major Hua cao Spruce and
[IRSAREY A maxi mowi cZii REL 2] po fir forests
Abies fargesii Dendranthema

var.faxoniana

lavandulifolium
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Table2 Composition and number of ground-dwelling beetles captured in different altitude gradients

WY (m) Altitude (m)

Mk MMASEC MXTZE (%)

Al Family

927 1 794 2376 2735 Species  Individuals Percentage
FIH AL Elateridae 0 96 85 27 20 268 13.30
#H B} Carabidae 24 64 184 86 9 358 17.77
ZEHIRL Silphidae 0 5 142 64 6 211 10.47
F# BBl Staphylinidae 11 115 62 26 4 241 11.96
FEHIBl Cicindelidae 4 37 228 167 14 436 21.64
1E#EFL Cantharidae 0 18 6 0 2 24 1.19
ERFL Rl Leiodidae 0 16 64 0 1 80 3.97
4Bl Scarabaeidae 8 34 24 34 6 100 4.96
£ HFl Curculionidae 6 18 34 11 5 69 3.42
- RL Eumolpidea 0 0 8 2 4 10 0.50
FEF R Nitidulidae 0 8 64 22 1 94 4.67
AL Lucanidae 2 2 5 14 5 29 1.44
FAHEL Galerucinae 0 1 0 3 1 4 0.20
4Pl Dascillidae 0 0 2 7 1 9 0.45
I HEL Tenebrionidae 5 2 8 16 5 31 1.54
IEBL Coccinellidae 9 16 3 14 8 39 1.94
/NEFl Scolytidae 0 0 7 4 3 11 0.55
FHF Hydrophilidea 0 2 0 0 0 1 0.05
B Number of family 8 15 16 15 - - -
M3t Total 69 504 966 477 95 2015 100.00
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Fig. 5 The seasonal activity of five dominant family at each altitude from 2018 to 2019
A WREE R 927 m; B, AN 1794 m; C. WEEE R 2376 m; D. WHEEEHR 2 735 m,
A. The altitude is 927 m; B. The altitude is 1 794 m; C. The altitude is 2 376 m; D. The altitude is 2 735 m.
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FHEPEER 1 300-2 500 m 22 8] ()M A%k i i
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P A W I AR O, AR 255 KN 13.8%.
i V& 0 R B T P v T A 1 Y A M X TG W 3 25
S, AH SR B b X G T TR R 25 R
(P<0.05) . i BAYYIFI 4= & 1 R Fh £
JEE Bt VA A o B B 0 R s M R A, Ry IE A G
VRIS (IR IR RESE ) R Z BIAEAEAH
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®3 TRABHRBENEERFETL
Table3 Measured environmental variables at each altitude

. R 3% 48 Environmental variables o .
R I - - — FEIERE (S) YMLE (D)
( @) Aspect REE (°C)  AXRREE (%) AEMIRE (em)  Richness Abundance
Altitude Temperature Relative humidity Leaf litter depth

| 927 TWi¥¢ South solpe 26.54+0.35a 38.51+1.92b 1.21£0.56b 1.26+0.44b 23.00+0.62¢
I 1794 ®¥¢ Southsolpe 23.35£0.54ab  48.35+1.65ab 2.84+0.43a 2.14+0.16a 144.67+2.42b
M 2376 W 3% South solpe  19.64+0.64b 46.91+1.28ab 2.42+1.37a 2.05+0.34a 308.66+0.61a
IV 2735 W3 Southeast 17.82+0.29b  52.34+1.82a 2.31£0.15a 2.25+0.25a  165.65+1.36b

slope

R PR bR 2, B R AR A ARG TR R AN TR AR PR 22 5 B (P<0.05) .

Date are meantSD, and histograms with different lowercase letters indicate significant differences between different

treatments (P<0.05).
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B B R R, (HAEAS R R B, R R
SERIRTR] o MR TS P 3 HY A e S TRV o
LA, AR T HUar o =2 2R
B AR EFRE, 3R RN
4 ANANFIEAR R EERR AT AT, AR B e P s
TR (1794-2 376 m), 55 "SGR K 36
HBE, 2 B BELE Pk S sk (1 794-
2735 m) WFEEE, (HAEIREHRAE A EE
2 2 FHHb R B A, B A0 RL R 3R BB R N S
38 T AR B S AR 5 R 4
Rt SRR IR, BARFEAN R =
HA A, AR, AR AR, HEA

it S A Y e R T B B A Rl A
JE 13RI AR Y 3R AR S R RHEA AN R Y
A ARV TR o ARV M X b e H R AR, AR
B/l 5 TR R e T ARk DX g B I X
Lt , 3XATBE5 i T eV A b DX O B vy, AR
WAL, TARFELLMMA Olea europaea i
Bk Juglans regia H 3, MG —FERNERA
%, TEE—L A .

Tt 1l P b 3R R SR RR R B A AR A LR s T
W (1794-2376 m) HIXIIEHEFIREE 6 HE 9
A B ECE AR e AR, 2 B AR
K, HKBARE, &8 Z A R R
MR ANR] o QD FRREAS [REEACAR B2 N AT
BTE T A hiiE s L, FigEmnd, HE
FET RN XM e 2, fEIBIK 2 376 m
ib, 8 A AMAREERZ, HARHRARXT AR
1794 m Ak, 7 Ay Wik 2, EARHK 927 m
Ab B LK 2 735 m Ak, PR A AR R
SRR, BhASARACANE . DB R e
IR IS A R TR AR MRS, XS — g
Hby 2% Y H HC A 8 R 2R A (] AR 8 B R PR T
EMG 1 ( Hodkinson and Jackson, 2005 ) AT
FEARIE A —3 . AFFEH, IRBE . AR AR R
K 5T | VEAR S REASAE )RR B TR 15 B rry 38
P AR, AN [ g BE A b DN (R A VR )RR B
MRGTEERE O 26 F oA A Re e, an2b R RHED
HABXTZE 2 EAT AR 2 A S 21, AR
BN VE R EEAE T IR (17942376 m) K



13 PR B TR 3 P A IR SR 8 (T v 4 A S s 5 0 pr - 201 -

EER (2735 m) HIIX, X525 RN =
TE AR B 75 2 M BF 52 45 A0 —2 (Rainio
and Niemeld, 2003 ).

R HURRI A A AE R 2 B2 L IR
JEE R A N 2R M 25 5 w2 ), A (R 4R0R0 T DA
VERIRBE | 0B SAEY) A5 B8 3R ) 25 5 2k
( Hodkinson, 2005 ). A58 AN [RITRE 4R A6 B 11
K, WESE Tz R s . LR
AN RIEEARS B W RE TR S50 M sl A7 Ak, Sk
T R TTAR X B B 2 RE PR AR . IEAT,
TF 5% 2% BH 25 R RS HOGT W D A= 55 A AR W 2 R 1
TACEATESVEN (A%, 2017), ABF5ELE
AT R e VAR DX R MR B K A2 05 1 A SRR
PEAT W | AR DX PR A 9 2o A A B ) % A B
Jt B A FRAL L
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