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Diversity of arthropods on different vegetation types in typical
forest grass ecotone of Southeast Tibet
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Abstract: [Objective) This study aimed to understand the influence of different vegetation types on
community structure and diversity of surface arthropods in southeast Tibet. [Method) From May to Sep-
tember in 2018, four typical vegetation types of Quercus aqui folioide shrubs,forest and animal husbandry,

natural grassland and artificially grassland were investigated by the method of trapping. The relative abun-
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dance, group richness, Shannon-Wiener diversity index, Pielou evenness index, Simpson dominance index
and similarity indexes (Cody and Sorensen) were analyzed. [Result] 1) The composition and quantity of
arthropod community in different vegetation communities were quite different. The natural grassland had
the largest number of arthropod families, including 77 families of surface arthropods and accounting for
32.36% of all samples collected. The second was the crisscross area of forest and animal husbandry,inclu-
ding 75 families and accounting for 32. 77% of all samples collected. The relatively small groups were
Q. aqui folioide shrubs and artificial grassland, with 59 and 55 families and accounting for 9. 27% and
25.60% of the total,respectively. The number of Q. aqui folioide shrubs collected was the least with great
differences among different groups. 2) The group richness was the highest in natural grassland and the
lowest in artificial grassland. Shannon-Wiener diversity index was the highest in natural grassland and the
lowest in Q. aqui folioide shrubs, Pielou uniformity index was the lowest in Q. aqui folioide shrubs and the
highest in natural grassland,and Simpson dominance index was the highest in Q. aqui folioide shrubs and
the lowest in forest-pastoral zone. 3) The highest value of Sérensen similarity index was between Q.
aqui folioide shrubs and forest-pastoral transition zone. The Strensen similarity index of Q. aquifolioide
shrubs and artificial grassland was close to that of artificial grassland and forest-pastoral zone. The
Sérensen similarity index of Q. aqui folioide shrubs and forest-pastoral zone was close to that of artificial
grassland and natural grassland. The Cody index between Q. aqui folioide shrubs and natural grassland was
the highest,followed by forest-pastoral transition zone and natural grassland. Q. aqui folioide shrubs and
forest-pastoral transition zone,artificial grassland and natural grassland had the smallest Cody index. [Con-
clusion] The surface arthropods were greatly influenced by vegetation types, environmental changes and
disturbance degrees in southeastern Tibet. Forest-pastoral zone was the transition zone between Q. aqui fo-
lioide shrubs and natural grassland,and natural grassland was the transitional zone between forest-pastoral
zone and artificial grassland,but there was continuity in the process of succession.

Key words: southeast Tibet;forest-pastoral zone; vegetation types;surface arthropods;species diversi-

ty;community structure
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Table 1 Surface arthropods community structure of 4 typical vegetation types in southeastern Tibet
KB Grou ENGILEE &3R5
Jroup Arthropods number of different vegetation type 5 R I 2
= W b 2 ey 3 /0 : 52
BB HICERBT oy g ormy  JOF B e
H B Quercus Forest and T Subtotal Proportion
. P . Natural Artificial . . abundance
Order Family aquifolioides animal B . of the total
shrub husbandry grass grass
Fe3# B Bl Cryptoptera 4 103 142 139 388 10. 58 +++
# B Bl Carapaceae 0 0 27 121 148 4.03 ++
% W B} Curculionidae 2 4 13 7 26 0.71 +
U2 B Bl Tenebrionidae 3 4 3 2 12 0. 33 +
FH B} Latridiidae 0 0 1 3 4 0.11 +
NI sk R} Elateridae 0 3 9 0 12 0.33 +
@ d1 B} Coccinellidae 0 0 2 7 9 0. 25 +
1l 4 6.8 Rutelinae 0 2 10 0 12 0.33 +
fill f 4> 6.} Melolonthidae 2 3 11 0 16 0. 44 +
#’@ H LBk R} Corylophidae 0 0 0 3 3 0.08 +
Coleoptera
Bk B Bl Halticidae 0 0 27 18 45 1.23 ++
& B} Cicindelidae 0 1 4 0 5 0.14 +
i H R} Lagriidae 0 1 0 0 1 0.03 +
5 B Endomychidae 2 0 0 0 2 0.05 +
WEWE Rl Geotrupidae 0 1 0 0 1 0.03 +
- H & Chrysomelidae 8 6 0 0 14 0.38 +
A 1R} Cleridae 0 0 0 1 1 0.03 +
2 3 1 Bl Scaphidinae 1 0 0 1 2 0.05 +
4 % F) Siovanidae 0 1 0 0 1 0.03 +
% B} Cantharidae 0 0 2 0 2 0.05 +
/it Subtotal 22 129 251 302 704 19. 19 +++
! i ik Bl Pyralidae 0 1 1 4 6 0.16 +
@éﬁ H W% B} Noctuidae 1 3 3 2 9 0. 25 +
Lepidoptera
gk Bl Geometridae 0 0 1 1 2 0.05 +
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F 1(&) Contiuned table 1
P AR R IR —
_ Artl\)ropods nufbir OLdlf[erent vegetation type i Lﬁ?& X £
H B P T EES ATRR Bl proponion Kol
Order Family aqui folioides animal . Artificial of the total abundance
shrub husbandry grass grass
fig 7 H ik B Tortricidae 0 0 1 0 1 0.03 +
Lepidoptera /NiF Subtotal 1 4 6 7 18 0.49 +
g Rl Anthomyiidae 1 7 5 8 21 0.57 -+
KRl Opomyzidae 18 67 1 2 88 2. 40 -+
F R} Phoridae 2 1 2 35 40 1.09 ++
FEME R} Sarcophagidae 9 3 6 2 20 0. 55 +
K JE iR} Dolichopodidae 0 0 1 1 2 0.05 +
Jiij g B} Fanniidae 2 1 2 0 5 0.14 +
SRl ephritidae 0 0 0 1 1 0.03 +
/N iRl Ulidiidae 1 4 9 2 16 0. 44 +
IR & it Bl Mycetophilidae 17 9 2 0 28 0.76 -+
PR} Cecidomyiidae 0 2 1 0 3 0.08 +
IR R Agromyzidae 0 0 13 1 14 0.38 +
F IRl Scatopsidae 0 0 3 0 3 0.08 +
R R} Coenomyidae 0 0 1 0 1 0.03 +
JK iRl Stratiomyidae 0 0 1 0 1 0.03 +
gg.ci i it #l Rhagionidae 0 0 4 0 4 0.11 +
T F#EF} Syrphidae 0 3 0 1 4 0.11 +
W IR Mycetophilidae 5 1 0 0 6 0.16 -+
KR} Tipulidae 1 1 0 2 0.05 +
£ M #} Bibionidae 6 4 0 10 0.27 +
AL Muscidae 1 0 0 0 1 0.03 +
/NFEME R} Sphaeroceridae 0 4 0 4 0.11 +
FEME Rl Scopeumatidae 0 2 0 0 2 0. 05 +
il i b B} Megamerinidae 1 0 0 1 0.03 +
Sk IR Asteiidae 1 0 0 0 1 0.03 +
FFiE R Chloropidae 5 6 0 11 0. 30 +
/NAERE R} Anthomyzidae 2 20 0 22 0. 60 +
R ## &l Conopidae 0 1 0 0 1 0.03 +
;Wi F} Dryomyzidae 0 2 0 0 2 0.05 +
2L 85 B} Psilidae 0 1 0 0 1 0.03 +
/Nt Subtotal 72 139 51 53 315 8.59 ++
iif 2 Bl Eumastacoidea 0 1 12 2 15 0. 40 +
BE i 12 R} Catantopidae 0 0 1 0 1 0.03 +
(E)r%u)aptera W BB Tetrigoidea 0 0 1 1 0.03 +
. 5% F} Sagidae 0 1 0 0 1 0.03 +
i W Bl Phaneropterinae 0 1 0 0 1 0.03 +
/it Subtotal 0 3 13 3 19 0.52 +
f‘i%iptem #] &%} Thripidae 0 0 2 0 2 0.05 +
I Fl Formicidae 81 110 315 38 544 14. 83 +++
i % R} Ichneumonidae 4 7 2 4 17 0. 46 +
£ 1 ¢ ¥ B Hornpectoridae 1 0 1 1 3 0.08 +
15 4 ¥ B} Scelionidae 0 0 0 2 2 0.05 +
i B /N iE R Elasmidae 0 0 1 0 1 0.03 +
245 R} Aulacidae 2 2 1 0 5 0.14 +
Hf}%nljnoptera H%B} Braconidae 3 5 2 0 10 0.27 +
E %R} Megalyridae 0 0 2 0 2 0.05 +
/NEERL Chalalcididae 0 0 3 0 3 0.08 +
- 1% R} Tenthredinidae 0 2 0 0 2 0. 05 +
JE 40 % Bl Platygasteridae 1 0 0 0 1 0.03 +
IR %Rl Figitidae 2 0 0 0 2 0.05 =+
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& 1(&) Contiuned table 1

N TR AR 4 26 2L 1 ) 4 %5

2Bt Group _ Arll‘xfopods nur:n})er oidifferenl vegetation type N H_—T,'éﬁgl % £
A B FOIN WETIT S arion gl plipig,  Relative
Order Family aqui folioides animal Natural Artificial of the total abundance
shrub husbandry grass grass
£ /Mg R Hornidae 1 0 0 0 1 0.03 +
B ff 40 4% Bl Diapriidae 1 0 0 0 1 0.03 +
R ) 1% Bl Eucoilidae 1 0 0 1 0.03 +
B B Rl Cynipidae 1 0 0 0 1 0.03 +
HAymenoplera i /N R} Eulophinae 1 3 0 4 0.11 +
4 /N B} Pteromalidae 0 2 0 0 2 0. 05 +
fi] /N Bl Perilampidae 0 1 0 0 1 0.03 +
/It Subtotal 99 132 327 45 603 16. 44 +++
Hi kBl Atypidae 3 5 4 6 18 0.49 +
IR El Lycosidae 0 0 16 49 65 1.77 ++
IRHIWR B} Zoridae 2 0 38 7 A7 1. 28 ++
WMk B} Liphistiidae 0 3 6 0 9 0.25 +
& Hik Bl Clubionidae 4 1 114 107 226 6.16 ++
JKIE R Argyronetidae 0 0 0 2 2 0. 05 +
MA} linyphiidae 1 0 3 43 47 1.28 ++
K ik B} Tetragnathidae 0 0 0 2 2 0.05 +
i Rl Ctenizidae 2 2 5 1 10 0.27 -+
Wk B Uloboridae 0 0 0 1 1 0.03 +
T Wk Rl Anyphaenidae 1 0 0 2 3 0.08 +
3 5 Wk B} Gnaphosidae 0 1 1 9 11 0. 30 —+
- B8 Wk Bl Zodaroidea 0 3 1 107 111 3.03 ++
i ik Bl Araneidae 1 0 0 1 2 0. 05 +
& ik B Thomisidae 0 0 1 0 1 0.03 +
E Wk Bl Sparassidae 0 0 5 0 5 0.14 -+
J kB Oxyopidae 0 0 2 0 2 0.05 +
#:k Bl Trochanteriidae 0 0 5 0 5 0.14 +
Triﬂ;ie g5kl Leptonetidae 3 3 1 0 7 0.19 +
S ik Bl Hexathelidae 0 0 1 0 1 0.03 -+
BRI Wk B Oonopidae 12 10 1 0 23 0.63 +
Pk Bl Pisauridae 1 1 75 150 227 6.19 ++
1 1% Wk B} Philodromidae 0 1 21 4 26 0.71 -+ -+
A6 2 Wk B Scytodidae 1 0 0 6 7 0.19 +
KA W Rl Segestriidae 0 0 0 1 1 0.03 +
ik B Hahniidae 0 4 1 0 5 0. 14 +
W -k B} Agelenidae 0 0 1 0 1 0.03 +
1 R ik B} Pholcidae 0 2 0 0 2 0. 05 +
[ 3k kB Eresidae 0 1 0 0 1 0.03 +
[ ik B} Amaurobiidae 0 1 0 0 1 0.03 +
ik Bl Zoropsidae 0 9 0 0 9 0.25 +
Rk El Filistatid 2 2 0 0 4 0.11 +
PAA LR R Mimetidae 2 0 0 2 0.05 +
i 2 kL Ctenidae 2 0 0 0 2 0.05 +
Hil ik B} Theraphosoidea 0 3 0 0 3 0. 08 +
K E Bk Opiliones 5 3 0 0 8 0.22 +
/Nt Subtotal 42 55 302 498 897 24,45 +++
% H Scorpionida I F} Buthidae 0 0 3 0 3 0.08 +
K %R Lygaeoidea 0 4 1 0 5 0. 14 +
Z1#% Bl Enicocephalidae 0 9 2 7 18 0. 49 +
SR .D %Rl Pentatomidae 0 0 1 0 0.03 +
Hemiptera
£ R Anthocoridae 0 0 1 0 1 0.03 +
T 1% F Schizopteridae 0 0 2 0 2 0. 05 +
/It Subtotal 0 13 7 7 27 0.74 +
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#& 1(4) Contiuned table 1
P R B T 5 B
- p Arthropods number of different vegetation type 5 EE X £
= b 2 LAy A . | ) ‘ ).
! e LU AR E A Mﬂrfﬂlxéﬁﬁﬂﬁ? T AR T B /NIF Eay A Relative
H ﬂ— Quercus Forest and Natureal Artificial Subtotal Proportion abundance
Order Family aqui folioides animal e ’u<r<(1 r l'l?fd of the total
shrub husbandry grass grass
&l Aphididae 0 1 1 1 3 0.08 +
Inl & H 1R} Cicadellidae 0 5 0 0 5 0. 14 +
Homoptera
/Nt Subtotal 0 6 1 1 8 0.22 +
74 1 PR Ephemeridae 0 0 2 7 9 0.25 +
phemeroptera
I F} Erythraeidae 0 1 127 0 128 3.49 ++
i J& W5 B} Scutacaridae 0 0 1 0 1 0.03 +
LUl R LA Trombidiidae 0 0 32 3 35 0. 95 +
Acariforms
I #} Tetranychidae 0 0 0 1 1 0.03 +
T 15 Bl Microdispidae 1 2 0 0 3 0.08 +
/Nt Subtotal 1 3 160 4 168 1. 58 ++
=HIAN
AR H 788} Chilenophilidac 1 4 6 3 14 0.38 +
Geophilomorpha
R H %E I 5 Ffi #+ Paradoxoso- 37 11 0 0 18 1.31 ++
Glomerida matidae
13
8 B W SER) Scutigeridac 0 1 0 0 1 0.03 +
scutigeromorpha
JiflsEE H 1E 85/ Al Lumbricidae 0 0 1 4 5 0.14 +
Opisthopora
£ 1B} Machilidae 3 0 5 3 11 0. 30 +
L9 H 6 MR Meinertellidae 1 1 0 0 2 0. 05 +
Archaeognatha
/Nt Subtotal 4 1 5 3 13 0. 35 +
Wil H Ig i AL Limacidae 0 0 5 0 5 0.14 +
Stylommatopho- R4 IR F} Clausiliidae 0 0 45 1 46 1.25 ++
ra /Nt Subtotal 0 0 50 1 51 1. 39 ++
B4k R Parajapygidae 0 0 0 1 1 0.03 +
XA BRYVEL Japygidae 1 2 0 0 3 0.08 +
Diplura 11 %} Spirobolidae 2 3 0 0 5 0.14 +
/Nt Subtotal 3 5 0 1 9 0. 25 +
Bk 2 F} Poduridae 23 96 0 0 119 3.24 ++
MiEH kR Onychivridae 35 600 0 0 635 17.32 +++
Collembola /Mt Subtotal 58 696 0 0 754 20. 56 +++
3t Total 340 1202 1187 939 3668 100. 00

TE « 2 B2 LA RSy o BEAC BB BEAT R 43 5 4+ . SR EZERE 3 B s W B0 BEA BB LR 11000 5 + -+ 8 DS HE 4 B3 4 A Be R
BB L > 100 ~<10040 5 . B A 250 1 B3 B0 RE A BB LR Bl <<1 0%,

Note: The degree of multiplicity was divided by the percentage of arthropods in the total samples. + + <+ dominant groups,abundance >

10% ; ++ indicates common groups with abundance™1% ~<C10% ; +indicates rare groups with abundance<{1%.
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2.2 ERFEHARENKRAMRTEIVHS
=R )

VU AR T 0 4 o L TR A e 218 TR i 34 3l Y
ZAEPERRROLR 2. R 2 AT RUA L S &
JERTE - KR 3t > RS Ml > i L AR THE A >

x2

N TR, R R R M MR 0SS i b s S = B B A
AT 5 o L BRVEE AR TR b S T 5 1 30 L W R
BE & T /5™ & . Shannon-Wiener £ £ 45 K
SR b i e o W v T LA B 2 AR 5 R oL R A
I, B K T H A R B 28 A . Pielou 354 B 48 505
LLUAR VHE A SR TG 3 AU At A 4 S 8 5 R 9K b e
1o 2 T A A B 2 R . Simpson I 5 5 #K
e L AR VB DA v 5 PR 38 e e A1 o 1K T At
TR,
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Table 2 Diversity index of surface arthropods in 4 typical vegetation types in southeastern Tibet

Shannon-Wiener Pielou ¥y 5] & Simpson
LR Eig 1 P # E 45 B

Shannon-Wiener Pielou evenness Simpson dominance

diversity index index index

B s KBFEEEGRD
Vegetation type Taxa richness (Family)
B AR HE N Quercus aqui folioides shrub 0.496 5+0.011 0 b
MRS 5 H 7 Forest and animal husbandry — 0.525 740,012 8 a
AR FEHE Natural grass 0.528 9+0.012 2 a

N T H 4l Artificial grass 0.487 9£0.010 8 b

0.504 5+0.013 8 ¢
1.0825+0.038 8 b
1.286 9£0.033 4 a
1.047 8£0.033 2 b

0.123 740.001 9 ¢
0.250 740.002 6 b
0.296 3£0.002 9 a
0.261 520.002 2 b

0.906 040.001 0 a
0.724 64+0.0050 b
0.885 0£0.006 2 a
0.901 140.003 5 a

T - 1R 9 B 5 AR A /NS 5 R R R 28 5 i 3 (P<20..05)

Note: Different lowercase letters indicate significant differences (P<Z0. 05).
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M3 3 Al DL . V4 JB0AR B o St Y i 3 R %)
MR W) Sorensen AL HE BA . &Ll
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BRIV N5 ON T Hl RN T R 5 R A 3 Al A (]
Sorensen AL PEFE BOHE T, & 1L AR HE DA 5 AR HOSE B
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Table 3 Similarity analysis of surface arthropods of 4 typical vegetation types in southeastern Tibet
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