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Study on insect community diversity of shrub grassland in Karst Plateau

Mountainous Area, Guizhou, China
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Kun'?" (1. College of Animal Sciences, Guizhou University, Guiyang 50025, China; 2. Special Key
Laboratory for Development and Utilization of Insect Resources of Guizhou, Institute of Entomology of
Guizhou University, Guiyang 550025, China)

Abstract: To study the diversity of insect community in shrub grassland of karst plateau mountain area,
three methods ( net capture for Z-shaped sample square sampling method, trap method and yellow disk trap
method) were used for the investigation in Cuisuba shrub grassland in Xingsu Township, Dafang County,
Guizhou Province from September 2018 to August 2019. And single factor analysis, linear regression
analysis and correlation analysis were also used to explore the diversity of insect community in the shrub
grassland. 12 394 insect specimens, belonging to 8 orders 77 families, were collected here. Among them,
the families of Antidae and Culicidae were the dominant groups, accounting for 35. 045% and 24. 950% of
the total number of individuals, respectively; and among four functional groups, the number of omnivorous

functional groups was the largest, accounting for 60.365% of the total number of functional groups of
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insects. The diversity indices of insect community in karst shrub grassland changed with the change of
months, among them, the species number and richness index respectively with the highest and lowest
values in August and January, the individual number respectively in May and January, the richness index
respectively in November and January, the diversity index respectively in June and January, while
dominance index with the results were opposite to the diversity index. Among 4 functional groups of
insects, except the highest and lowest values of phytophagous insects respectively appeared in May and
January, the other three insect functional groups were similar to that of insect community diversity. And
the results of correlation analysis showed that there was a certain correlation between the environmental
factors and the diversity of insect of shrub grassland in karst plateau mountainous area. And among them,
the soil temperature, air temperature , number of plant species were significantly positively correlated ( P <
0.01) to diversity of insect community.

Key words: Insects; community diversity; function group; environmental factors; shrub grassland; karst
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Table 1 Composition of insect community in shrub grassland of Karst Plateau Mountainous Area

A\ e, ]
Isett H B ol (%) “FH
Number of
Functional group Order Family Proportion  Class
individuals
—. HEERE A (Ph) (—) E#MH Orthoptera 1. WER} Tetrigidae 61 0.492 v
2. WEREREL Gryllidae 127 1.025 1
3. H &kl Conocephalidae 1 0. 008 A%
4. BEIER} Gryllotalpidae 1 0. 008 \
5. MSWERL Trigonidiidae 4 0.032 A%
6. #FZ#s Pl Phaneropteridae 1 0. 008 \"
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%232 1 Continued table 1
BlireRis H B i ol (% ) %R
Functional group Order Family Number of == ertion Class
individuals
(=) 21 H Hemiptera 7. AT} Psyllidae 19 0. 153 v
8. B I4F} Miridae 18 0. 145 v
9. KU5F} Lygaeidae 20 0. 161 v
10. W #ER} Tingidae 2 0.016
11. 2458} Coreidae 3 0. 024
12. K@} Delphacidae 20 0. 161 v
13. ff##%} Membracidae 51 0.411 v
14. JRWF} Cercopidae 44 0. 355 v
15. mH#8F} Cicadellidae 468 3.780 111
16. ZEMEIHE} Cixiidae 1 0. 008
(=) #§#H Coleoptera 17. W F} Elateridae 3 0. 024
18. fifi4: a7} Melolonthidae 7 0. 054
19. ZHE} Curculionidae 2 0.016
20. B-H#} Chrysomelidae 54 0. 436 v
21. % #} Hispidae 2 0.016 v
22. # 0t H#} Fluorophyllidae 7 0. 054 v
23. %% %} Auelabidae 1 0. 008 v
24. Pt HR} Lagriidae 1 0. 008 v
25. 9 T HF} Buprestidae 1 0. 008 v
26. 4%} Bruchidae 1 0. 008 \
27. BkF#} Halticidae 102 0. 822 v
(DY) &3 H Hymenoptera — 28. #14F} Apidae 249 2. 009 111
29. Hi#eR} Andrenidae 2 0.016 A
30. %R} Halictidae 472 3. 808 il
31. W%} Tenthredinidae 20 0. 161 v
32. A HIEFR} Colletidae 2 0.016
33. R} Chrysididae 6 0. 048
(F) WM H Lepidoptera 34, JEMFR} Ctenuchidae 2 0.016
35. WEIgF} Pyralidae 14 0.113 v
36. ELER} Crambidae 15 0. 121 v
37. %R} Noctuidae 3 0. 024
38. F7UA} Hesperiidae 1 0. 008
39. MREER} Satyridae 2 0.016
(73) MUGHAH Diptera 40. ski@F} Ephydridae 1 0. 008
41. FRiEF} Opomyzidae 77 0. 621 v
42. FTiERl Agromyzidae 604 4.873 11
43. MR EWR} Sciaridae 56 0. 452 v
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%232 1 Continued table 1
BlireRis H B i ol (% ) %R
Functional group Order Family Number of == ertion Class
individuals
44. BB} Therevidae 7 0. 054 \Y
45. FEAF} Anthomyiidae 406 3.276 1
. REHER A (P (—) W H Coleoptera 46. [as¥ i F} Staphylinidae 8 0. 065 Y
47. #HF} Carabidae 60 4.304 il
48. f7 4=t} Trogidae 3 0. 024 v
49. & " &} Histeridae 1 0. 008 v
50. 6% #} Cantharidae 5 0. 040
51. BBl Coccinellidae 1 0. 008 \Y
(=) J&4# EH Hymenoptera  52. Jg#&F} Sphecidae 58 0. 468 v
53. Ty R} Polistidae 1 0. 008 v
(=) XU#H Diptera 54. K2R} Dolichopodidae 455 3.671 111
55. BRl Muscidae 288 2.324 1
56. Mg} Sarcopnagidae 51 0.411 v
57. friu-Fl Asilidae 11 0. 089 v
58. &1} Scathophagidae 1 0. 008
59. iR} Syrphidae 37 0.299 v
(P4) >}:¥ H Hemiptera 60. JE&u%F} Reduviidae 1 0. 008 v
(H) £H Mecoptera 61. MriBWAFl Bittacidae 1 0. 008 v
=\ FEMERSE (Pa) (—) M H Hymenoptera  62. {fi#%F} Ichneumonidae 650 5.244 I
63. J7JH/MEFR} Eurytomidae 56 0. 452 v
64. YH%F} Proctotrupidae 179 1. 444 1
(=) %G#HH Diptera 65. Z3iH} Tachinidae 110 0. 886 v
66. et F} Bombyliidae 1 0. 008 v
67. EIE} Oestridae 5 0. 040 v
68. HRIEE} ConoPidae 1 0. 008 \
69. 1%} Tabanidae 2 0.016 A
WU, Z+ErER A (Om)  (—) B H Hymenoptera  70. B(F} Formicidae 4372 35.029 I
71. BE} Culicidae 3114 24. 950 I
72. WA} Mutillidae 2 0.016
(=) XUHH Diptera 73. KSR} Tipulidae 3 0. 024 Y
74. JHRUBF} Sarcophagidae 21 0. 169 v
75. WR#A Calliphoridae 20 0. 161 v
(=) % H Coleoptera 76. WE4x R}t Aphodiidae 1 0. 008 A\
77. ZEFE} Silphidae 1 0. 008 v

{E: Ph, fEPERM: Pr, fFETERM; Pa, FFATER A

group; Pa, Parasitic group; Om, Omnivorous group.

Om, Z:EPEE A . Notice:

Ph, Phytophagous group; Pr, Predatory
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Fig. 1

Dynamic change of diversity indices of insect community in shrub grassland of Karst Plateau Mountainous Area

I ARFRFRRZEFEZE (P<0.05) . Note: Different letters indicated significant differences ( P <0. 05) .
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Fig. 2 Dynamic change of individual number of insect functional groups in shrub grassland of Karst Plateau Mountainous Area
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significant differences ( P <0. 05) .
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Table 2 Correlation analysis of environmental factors and insect functional groups

IReRE . TR REEOKE RRE BRE S HEpEE THBI TR
Functional | Z'm Soil Soil moisture Air Air Vegetation Number of
ndices
group temperature content temperature  humidity height vegetation species
EZERCE
El‘ . 0.847"" -0.397**  0.696"" -0.001 0.434™" 0.636™ "
Shannon-wiener index
F R IR . .
ARt 0.778**  —0.378**  0.588** 0.072 0.401** 0. 598 **
Margalef’s index
PR . . .
Ph ) X " -0.663** -0.338"* -0.604"" 0.079 0.327 0.497""
Pielou index
EHBEHE E .
. - E.I -0.623*" -0.177 -0.550** -0.032 -0.405"" -0.391*"*
Simpson index
T
™M
R 0.489™* -0.138 0.520"* 0.225 0. 068 0.430™"

Number of individuals
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%12% 2 Continued table 2
Uihe# sk +HaEE  HEESKE SREE S SRBE MeEE GEEIT R
Functional | :_/\ Soil Soil moisture Air Air Vegetation Number of
ndices
group temperature content temperature  humidity height vegetation species
ZAEPEFR B .
= " . . 0.679** -0.334**  0.659*" 0.126 0.319 0.458"*
Shannon-wiener index
& E 85 Margalefs index 0.384"" -0.314" 0.391"* 0. 156 0. 199 0.344™"
Pr 7S %L Pielou index 0.428"*  -0.307" 0.558™" 0.274" 0.284" 0.260°
PR L Simpson index -0.247 -0.207 0.228 -0. 009 0.016 0. 236
T
(NENS o ,
o 0.559** 0.350" 0.4217* 0. 136 0. 05 0.365*"
Number of individuals
ZFEMETR
i E%& ) 0.744%* 0.21 0.665** 0. 057 0.242 0.417**
Shannon-wiener index
= E 85 Margalef’s index 0.392%* 0. 054 0.431** -0.107 0.097 0.129
Pa Y5 8% Pielou index 0.550** 0. 169 0.620** 0.256" -0.2 -0.254"
PR X Simpson index -0.189 -0.290° -0.103 -0.122 -0. 046 -0.225
/I\1$§& * * * % * * * * % * %
o 0.761 -0.369 0. 434 0. 281 0. 435 0. 475
Number of individuals
SRS 0.119 -0.182 0.329" 0.287" 0.028 0. 025
Shannon-wiener index
F 5 B84 Margalef’s index 0. 205 0.153 0.395** -0.305" 0. 185 0. 096
Om 5] 5 %L Pielou index 0.162 0.202 0.381** -0.318" 0.01 0.01
B 8 %X Simpson index -0.198 -0.07 -0.029 0.199 0. 201 -0.205
ANSAH
(EEN . . .
0.370" " -0.058 0.257 0.122 0.292 0. 181
Number of individuals
ZAEPEFR AL
AR 0.657°*  —0.217°  0.427%* ~0. 14 0. 141 0.347**
Shannon-wiener index
F & B84 Margalef’s index 0.817"" -0.281"% 0.456* 0. 005 0.290"* 0.483**
NI 5] FE 84K Pielou index 0. 133 -0. 009 0. 068 -0.134 -0.108 -0. 057
B 8 %X Simpson index -0.509** 0.189° -0.403** 0.15 -0.107 -0.278**
ANSAH
(EEN . . . s
0.593"* -0.182 0.454" 0.09 0. 308 0. 365

Number of individuals

FE: Ph, MEEPER M Pr, SR A Pa, FF/AEMEA Om, Z4@MERAG NI R HUEAAREE ™ 78 0.01 95 (AL
), MR, 720.05 45 (AE) , AHXEEE 2. Note: Ph, Phytophagous group; Pr, Predatory group; Pa, Parasitic

group; Om, Omnivorous group; NI, Number of insects; **

0. 05 level ( two-tailed) , the correlation was significant.

at the 0. 01 level ( two-tailed) , the correlation was significant,

at the
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3 St

AT F U, 760 TR AR MO [F) 2R R
MRS o B — 2R X0l B R
WH R BRI, X5 SR
(2017) XFilisth 2 i mfFoe 25 SR AR A . AR5 A9 R R
WiRh Z e RN A0 5 1 35 B fy &) AR Ak
-3, SHMAEEMR, 5 EES (2009)
XPN T 155 e 3h ) Z AR PR S 45 SR A TRl >4
BAE6 A, X 52P4E (2016) XfoeMl A
TR R R I Z AR ST A5 R A L. 1t
Hh, RIS WA R B2, Bl
PRSI ARRE (2011) o ABFRGREVNR L
FEPERR S S 3 5 BE R B fh a3 L A — B R 2R
MIES -8 A (Kl 1< 1-e), VLR HRR &L X
TN B BEVR S5 R TE 5 -8 H L IRERUE -

W TR A b ) B B R LS R AN TR, AR A
REEREN, REMRRRE, MEtR R,
HHiA (20, 2016; BRiEF, 2019) RFFE4EE AR
R, BOEFD SR XA SRR K, AR
PR R S B B R B A T T AR (R,
2002; FLEF, 2017) o BT IX AL T i b IX,
WEERAR, A vh R R T B R E &M,
WAk, et B RS OB R B SR,
BAREHREA M RRE. REHERBEEZ,
Ut I N 7 b R AR i B PT REPRBLAIR (2R
NI, 2016) , [FES, o2 AR R AR S R g h
XEFREE R B A EEAEH . A, ARE R
DIeRE bR i AR AN, AR AR B .
WEEFEEY R OAEES —ENZES, s
ORI B B Dy R A BSOS A5 IR 3R A i
IVEEE S NGO e

TN b B RV 2E B A A B 2 Y
My A 225, BB IRe#E AR b 2 & 281k
ARG R R E R R MMESES ARZ,
R TP R 25, TRl S5 R &
A AU e R AL (B R fEIRRLEE) Pl
FEACHEY) A O, B IR AR ) A KOBAE 5 AT b
TAE (ZRFK, 2021) , M2 S A EHER R
Z. WEMHRRSFAER AT AR &K
Z, ERERS ARL. TERNESZHEZ
W, —hrmfeEmEY) SHEttR AR, H
AP ERE MR (R A AR A

ZREMREAR) RMETEENEYRIE, -
ERMA R RS, BEAR AR A5 T e
A A R AR R G (A R T (2R S
2017; Sloggett, 2020) ; [F] B F b AH 4 7% (1 2 4
s T B S PUR IR FEMRE S, g E Ll
SN T DR AP A ) O 2 HoA 7 B fEE ( Mohseni,
2021) o Mt MEMHRER. Z2atR A, FAEN
RAEFERET A 8 k3R,

ERZFEZiE 2 RN R 5w, Ao
PR R B R RSk B 2R S EA:
SHFZ— (41, 2018) , ZRZE45F (2020) X
BE FHARR X R R A ST 45 SR 3R
TE—EM LR N, HErrpid 3R i 20
Wi I 85 1 P i T s (R B R VR 22 A 1 B AT
PR ER RS TSN ( Liw, 2014) o ARAFSEE
SIS 5 B R D RERE Z M pAH DM, 45 R
T EHORE . =REE. MRS
Bd. et R R Fe. ZHMEE
BRI EMCOCR, MAaE MR A
MAE FEER R ERE. FEE SR
FREC A 2 TEAH OGO R, X S FREFS (2019)
X e R SRR ) 22 A 1 X b T YT B sh W T RE R &2
FEVERYRE i 52 45 AL, X AT g2 R AF AR v R
BRI B B FE (David,
2010) , (HHZREVEFE R, 1557 B ) S5 4 1k Fh %L
ToE A OCE, UL R AT AE S R R E
XPEF A B R W A 2 PR AR T AR T g R
SEAEYE Y R 2 R Yy, 7RI — i B A
Wb 2 B ) A AE PR R U0 P A B A R R R
WA G, T A A e R TG Bh A (BRI
A1) AR . K=, REHRREZH
PEFEEL S 5 A Bk Py R EOTC B 2 A O, T RE RN
R EtER B DY B2 A, HE R MER
HEBAFREREFEMEYkE.

AR 2 SR My Ecs BE
AR CPEAL, HIES KRB EEENREZ —
(5K #a, 2020) , [A]Hz 0952 M B O BE 5 () 2 FF 1
AR REW IESTKESHEERR. #ig
PEER R 3 A OGS K S e B
YRS MIRETT A SBIER. ERKEFE
O, XECRF S B — MR mAER (R B,
2008) , ANBRIEZESE (2003) WEFEERMT, LESK
S, AR SERIE TR . LESKES
AR R 2R ARG, 5 R AT
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REEIZIR BB 730 (AR R R) A
B AR IE B, ok 7K 43 (14 B 32 MO T
A 5. HK o SR RE IS I K T2 5 B AR B
M A B He 4 it R m iy & SR (1 4k5e,
2017) , {HEFAVER AR iy P b ZHE 0
JER SR R B AEOC (%£2), K
I, ApAtER . AR R RS LA OGRS -

AN BFSE R, R A e 2 e B ) 5
Wi L U Vs Z AR MER RN R Z —, MmN
I [ F0s [) e B o B B R Y R R SR
MRS A1 B0, AE B AT 2 TR I A B o 2 T R
MIRBL IR, A I, W IEEY
TR B . K A& HE WY S T O B oA
( Korosi, 2012; Streitberger, 2016) o X it ¥EAH #% 5
JER—EJE I, B A K A e R
Hehnisghn (X4k5E, 2017) .

AR SO 1T R v L DX A R b B B £
FEMERF S A 4 R 3R, XCHHE (BRh) 53
H (R B IEHZERE, nIE D HE AR Y
TR PEE du; E AT B HORE v 22 A M B 2 T
FPeAl, Rt REIS SR RS e e R R BIAE S
8 H: DimeltrhAe R N o AR A
BEE S R BBA — & iR e, Horh RIEREE .
2SR AR ) TP BORE DG 1 it BIF ST 45 2R T
S UR AP e R v L DXCE DA RE AR S R AR W)
AR RO S H
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