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Species diversity of Pompilidae in different stages of vegetation succession

of Bulang Mountain Xishuangbanna

WANG JinXiu SHI Xu-Zeng ZHAO Lin PU Yong-Sheng LI Qiang" MA Li" ( College of Plant
Protection Yunnan Agricultural University Kunming 650201 China)

Abstract: To reveal the relationship between the species diversity and community characteristics of
Pompilidae and the degree of vegetation restoration in different succession stages and to discuss the
function of Pompilidae as an indicator of ecological environment the Pompilidae communities in four
recovery stage forest types ( meadow meadow with few trees secondary forest and natural forest) were
investigated systematically by using the Malaise trap and yellow plate methods in Tianzi biodiversity
reserve  Bulang Mountain  Xishuangbanna. A total of 2 584 Pompilidae individuals belonging to 3
subfamilies 7 tribes 30 genera and 121 species were collected among which 53 species were endemic to

a certain habitat accounting for 43% of the total species. The Shannon Wiener diversity index of
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Pompilidae in secondary forest was the highest ( 3.03) higher in the natural forest ( 2.97) and the
lowest in the meadow habitats ( 2.43). The Pielou evenness index was consistent with the trend of the
diversity index while the Berger Parker dominance index was opposite. The Jaccard similarity coefficient
was used to compare the similarity of Pompilidae community whose degree increased with the more
similarity of vegetation restoration stage. The results showed that: The species diversity and community
characteristics of Pompilidae were closely related to vegetation community and its succession degree. With
the succession of vegetation restoration the community structure of Pompilidae tended to be more complex

the species diversity increased and the more evenly distributed the individuals of species the lower
dominance of dominant groups. In addition the results of Indval indicated that Eopopilus sp.1 and
Eopopilus sp. 3 can be used as indicator species of meadow and meadow with few trees habitats and
Auplopus sp. 1 Auplopus chusanensis Minagenia sp. 1  Minagenia fulvifemoralis can be used as the
monitoring species of four types of habitat ( meadow meadow with few trees secondary forest and natural
forest) changes in the process of vegetation restoration in Bulang Mountain.

Key words: Vegetation succession; Pompilidae; species diversity; Bulang Mountain
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Table 1 Habitat characteristic and constitution of plant communities in sample plot

Habitat type Altitude

Habitat characteristic

Main constitution of plant

Gramineae- Rosaceae : Imperata
cylindrical - Digitaria sanguinalis
Cyclosorus parasiticus Ageratina adenophora Bidens
| 1 646 Meadow with relatively pilosa
simple vegetation Mostly Gramineae and Rosaceae; Imperaia cylindrical and Digitaria
sanguinalis were the dominant species followed by Cyclosorus
parasiticus Ageratina adenophora and Bidens pilosa
Gramineae Fagaceae Imperata
cylindrical Cyclosorus parasiticus Ageratina
adenophora : Castanea mollissima-
Camellia sinensis var. assamica Phyllanthus
1 | 634 Meadow and forest were emblica Myrica rubra sp.
interlaced and mixed  Mostly Gramineae and Fagaceae; Imperata cylindrical — Cyclosorus
and the meadow area parasiticus and Ageratina adenophora were dominant species in herb
was larger layer; Castanea mollisssma and Camellia sinensis var. assamica were
dominant species in tree layer followed by Phyllanthus emblica and
Myrica rubra sp.
Fagaceae Orchidaceae Lauraceae
Castanea mollissima- Vanda coerulea-
Dendrobium chrysotoxum Quercus wvartabilis Quercus
acutissima- Machilus yunnanensis ;
m 1 676 Forest with some man— Digitaria sanguinalis
made governance Mostly Fagaceae Orchidaceae and Lauraceae; Castanea mollissima
activities Vanda coerulea  Dendrobium chrysotoxum Quercus variabilis  Quercus
acutissima and  Machilus yunnanensis were the dominant species;
Digitaria sanguinalis was the dominant species in herb layer
Fagaceae Lauraceae ; Castanea
mollissima Quercus acutissima- Quercus variabilis
Lithocarpus truncatus Phyllanthus emblica
Craspedolobium  unijugum- Caesalpinia
decapetala ;
v 1 686 Forest ~ well-preserved
Mostly Fagaceae and Lauraceae; Castanea mollissima  Quercus
similar to virgin
acutissima  Quercus wvartabilis and Lithocarpus truncatus were the
rainforest
dominant species followed by Phyllanthus emblica and common lianas
such as Craspedolobium unijugum Caesalpinia decapetala ete. ; little
vegetation in herb layer
1 | | IV o o Note: I Meadow; II Meadow with few trees; III

Secondary forest; IV Natural forest. The following tables were the same.
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Table 2 Pompilidae community in different stages of vegetation succession
I I Il I\ NC (%)) SO (%))
Subfamily Genus N S N S N S N S Proportion Percent
Eopompilus 181 3 2714 5 47 4 70 6 572(22.14) 6(4.96)
Minagenia 14 4 56 5 230 5 205 5 505(19.54) 7(5.79)
Priocnemis 175 4 67 4 54 3 93 2 389(15.05) 7(5.79)
Clistoderes 32 3 92 3 100 4 8 5 308(11.92) 5(4.13)
Auplopus 12 6 31 10 100 15 135 14 278(10.76) 21(17.36)
Poecilagenia 4 3 9 6 67 9 32 5 122(4.72) 11(9.09)
Deuteragenia 2 6 32 5 14 5 12 6 80( 3. 10) 10( 8. 26)
Platydialepis 0 0 0 0o 24 7 11 6 35(1.35) 9(7.44)
Pepsinae
Caliadurgus 1 1 20 1 0 0 2 1 23(0.89) 1( 0. 83)
Phanagenia 0 0 0 0 18 2 3 2 21(0.81) 3(2.48)
Machaerothrix 5 1 7 1 0 0 3 1 15(0. 58) 1(0. 83)
Hemipepsis 0 0 4 3 3 2 4 4 11(0.43) 7(5.79)
Nipponodipogon 1 1 3 2 0 0 0 0 4(0.15) 2(1.65)
Longipompilus 0 0 1 1 2 2 1 1 4(0.15) 2(1.65)
Cryptocheilus 0 0 2 1 0 0 0 0 2(0.08) 1(0. 83)
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2 Continued table 2

L I - VN () sC (%)
Subfamily Genus N S N S N S N S Proportion Percent
Batozonellus 1 1 15 2 37 1 13 1 66( 2. 55) 2( 1. 65)
Anoplius 37 4 18 3 7 4 2 1 64(2.48) 6(4.96)
Euplaniceps 6 1 8 1 13 1 6 1 33(1.28) 1( 0. 83)
Evagetes 6 3 11 3 3 1 0 0 20(0.77) 5(4.13)
Telostholus 0 0 7 1 0 0 0 0 7(0.27) 1( 0. 83)
Episyron 0 0 3 2 1 1 0 0 4(0.15) 3(2.48)
. Atopopompilus 0 0 0 0 2 1 2 1 4(0.15) 1(0. 83)
Pompilinae
Arachnospila 0 0 2 1 0 0 0 0 2(0.08) 1( 0. 83)
Aporinellus 1 1 1 1 0 0 0 0 2(10.08) 1(0.83)
Agenioideus 0 0 0 0 2 1 0 0 2(0.08) 1( 0. 83)
Homonotus 1 1 0 0 0 0 0 0 1(0.04) 1(0. 83)
Paracyphononyx 0 0 1 1 0 0 0 0 1(0.04) 1(0. 83)
Pompilus 0 0 1 1 0 0 0 0 1(0.04) 1( 0. 83)
Irenangelus 0 0 0 0 4 1 2 2 6(0.23) 2( 1. 65)
Ceropalinae Ceropales 2 1 0 0 0 0 0 0 2( 0. 08) 1( 0. 83)
Total 501 44 675 63 728 69 680 64 2 584 121
N PSS o Note: N total number of Pompilidae individuals
in each habitat; S number of species of Pompilidae in each habitat.
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3
Table 3 Dominant and rare species of Pompilidae in different stages of vegetation succession

Habitat Endemic species  Rare species Common Dominant ) )
. . Dominant species
types number number species number species number
I 9 32 10 2 1 Priocnemis sp. 1
1 Eopompilus sp. 1
I 17 40 20 3 3 Clistoderes sp. 3
2 Eopompilus sp. 2
3 Eopompilus sp. 3
m 15 48 19 2 1 Minagenia sp. 1
Minagenia taiwana
v 12 48 14 2 1 Minagenia sp. 1
1 Priocnemis sp. 1
<1% 1% ~10% >10% o Note: Endemic species species of Pompilidae that only appeared in one

habitat but not in the other three kinds of habitats; according to the percentage of each species in each habitat the species less than

1% means rare species 1% ~ 10% common species and > 10% dominant species.
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4

Table 4 Community characteristics of Pompilidae communities in different stages of vegetation succession in Bulang Mountain

(R) (E) r (H) (D)
Habitat types Margalef Pielou Shannon-Wiene Berger-Parker
I 6.09 £0.06 a 0.70 £0.08 a 2.43+£0.25 a 0.53+£0.10 a
Il 7.81 +0.20 be 0.80 +0.06 a 2.97+0.11 a 0.38 £0.09 ab
Il| 8.65+0.40 ¢ 0.81 +£0.05 a 3.03£0.26 a 0.25+0.07 b
\Y 7.55+0.28 b 0.73+0.01 a 2.78£0.02 a 0.40 +£0.01 ab
+ LSD o Note: Data were means

+ SE. The same letters after data indicated no significance according to LSD’s multiple range test.

5

Table 5 Similarity coefficients of Pompilidae communities in different stages of vegetation succession in Bulang

Jaccard Jaccard similarity coeffcient
Compared habitat Shared genus Shared species Level at genus Level at species
I &II 15 29 0. 60 0.37
I &I 11 23 0.44 0.26
I &N 12 24 0.52 0.29
I&II 14 34 0.50 0.35
n&w 14 32 0.52 0.34
&N 16 39 0.76 0.42
Jaccard o
4 8 Al
TR HL o 5 10 15 20 25
( 3) ° 16. 1 Suvey piot * : . I — + .
11 ,
8 12 i l
12.5 . i T
. 3 12 : ;
111 : ,
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Fig. 3  Clustering graph of different stages of vegetation

succession restoration in Bulang Mountain
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3.3 I; >50% ( 6)-
( IndVal) 1 Eopompilus sp. 1 3
Eopompilus sp. 3 I IndVal
o 85.33% 73.33% 70%
o 4
( 2012) . IndVal 50% ~
4 IndVal 70% o
6
Table 6 IndVal analysis of Pompilidae communities in different stages of vegetation succession in Bulang Mountain
. . . I I I \Y
Subfamily Indicator species
1 Auplopus sp. 1 3.95 0.00 63. 16 7.89
Minagenia fulvifemoralis 8.33 64.58 0.00 2.08
1 Eopompilus sp. 1 85.33 6. 67 1.33 6. 67
Pepsinae Auplopus chusanensis 5.80 2.90 33.33 57.97
3 Eopompilus sp. 3 24.00 73.33 0. 67 2.00
1 Minagenia sp. 1 1.01 2.35 35.23 61.41
( Rodriguez 2014) .
3 .
( Kurczewski and Edwards 2012; Kurczewski
3.1 and Kiernan 2015) .
( 2005;
2010; 2014) . o
2008 N v
1]
o ]]:[ [43 ”»
( 2006) . I
( ( Fye
1972) .

1993 )
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