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Study on species diversity of sphecid wasp in different economic crop

environments in Xishuangbanna

ZHAO Ling YAN Zhen-Xiong PU Yong-Sheng LI Qiang® MA Li" ( College of Plant Protection
Yunnan Agricultural University Kunming 650201 China)

Abstract: The sphecid wasp is an important predatory insect and pollinator. From June 2018 to
November 2019 four survey areas ( ornamental cash crop pomelo forest ancient tea forest and
farmland) in Xishuangbanna were investigated once a month by using malaise trap. The results were as
follows: 1) A total of 3 families 15 tribes 27 genera and 110 species were collected. Among them

3 tribes 5 genera and 7 species belonged to Sphecidae 2 tribes 3 genera and 8 species belonged to
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Ampulicidae and 10 tribes 19 genera and 95 species belonged to Crabronidae. Crabronidae was the
dominant family Psenulus Larra and Trypoxylon were the dominant genera and Larra fenchihuensis and
Larra polita luzonensis were the dominant species. 2) There were differences in the dominant genera and
species in different crop areas: The dominant genera of the ornamental cash crop area ( Plot I) were
Psenulus and Trypoxylon and the dominant species were Psenulus pulcherrimus pulcherrimus ( 17.4%)
and Carinostigmus iwatai ( 15.6%) ; in the pomelo forest ( Plot IT) the dominant genera were Psenulus
and Trypoxylon and the dominant species were P. pulcherrimus pulcherrimus ( 17.7%) and Psenulus
ceylonicus (11.3%) ; in the ancient tea forest ( Plot III) the dominant genera were Trypoxylon and
Larra and the dominant species were L. fenchihuensis ( 15.6%) and Trypoxylon kedah ( 12.5%) ; in
the farmland ( Plot IV) the dominant genera were Larra and Trypoxylon and the dominant species were
L. fenchihuensis (21.7%) and L. polita luzonensis (21.7%) . Fifteen genera occurred in several plots
while 12 genera occurred in single plot. 3) Difference in vegetation was an important factor affecting the
species diversity of sphecid wasp. The complexity of the vegetation community affected the characteristic
index of wasp community. The more complex the vegetation community was the more abundant and
diverse the wasp community was. 4) The species diversity of wasp changed significantly with the change
of seasons and climate factors such as rainfall and temperature were important factors affecting the
diversity of wasp. 5) The similarity coefficient of wasp community among the four plots was showed as a
moderately dissimilar or extremely dissimilar level indicating that the composition of wasp communities in
different plots was very different. The research had clarified the species diversity of sphecid wasps in four
different economic crop environments in Xishuangbanna which could provide a basis for the protection
and utilization of natural enemy insect resources and the biological control of pests.
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1

Table 1 Number of species and individuals of sphecid wasp in different plots in Xishuangbanna

. I I I v
Family and genus of sphecid wasp S N S N S N S N
Sphecidae 2 2 1 1 1 1 3
Isodontia 1 1 1 1
Podalonia 1 4
Ammophila 2 5
Sceliphron 1 1
Chalybion 1 1
Ampulicidae 4 10 1 1 1 1 6 35
Dolichurus 3 9 1 1 1 1 4 31
Trirogma 1 1
Ampulex 2 4
Crabronidae 62 436 30 60 19 30 53 601
Polemistus 2 3
Spilomena 1 1
Carinostigmus 2 73 1 1 2 2 2 12
Trypoxylon 10 48 7 9 6 10 12 80
Rhopalum 5 25 3 4 1 2
Piyuma 1 3
Ectemnius 1 5 1 2 1 2
Dasyproctus 2 16 4 11
Crossocerus 5 17 3 18
Cerceris 1 1 1 1 3 4
Psenulus 16 182 12 38 4 5 5 5
Psen 2 4
Lyroda 1 2 1 1 2 19
Tachytes 7 39 1 1 6 34
Tachysphex 1 1 3 25
Larra 7 20 3 3 4 8 7 376
Philanthus 1 1 1 1
Bembecinus 1 8
Alysson 2 4
Total 68 448 32 62 21 32 62 645
N S o Note: N Total number of sphecid wasp

individuals in each habitat; S Number of species of sphecid wasp in each habitat.
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2

Table 2 Community characteristics of sphecid wasp in four sample plots in Xishuangbanna

Margalef Shannon-Weiner Simpson Pielou
Polt Margalef index ( D) Shannon-Weiner index ( H) Simpson index ( C) Pielou index ( J°)
I 10. 975 3.380 0. 069 0. 801
I 7.511 3.112 0. 067 0. 898
I 5.771 2. 868 0.070 0.942
I\ 9.429 2.974 0.120 0. 026
2.3 N
( 1), I N o I
(2.353) (1.620) . (0.960) .
(3.859) (0.958) ; (2.859)
( 1.870) (0.817) . (0.839) .
(3.407) (0.777) ; (1.373) ( 0)
(0.963) (1.534) I
(2.485) ; I
1

Fig. 1 Community characteristic index of sphecid wasp in different seasons
11 - 2 3-4 5-10 . Note: Misty season November to
February of the following year; Heat and dry season March to April; Rainy season May to October.
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Fig. 2 Temporal dynamics of dominant species of sphecid wasp in different crop areas

2.5 3
Table 3 Similarity coefficients of wasp community in
( 3) different plots in Xishuangbanna
Plot I 1| v
0.316 I 0.316 0. 186 0. 300
0. 300 ;
0.171 0. 190
I 0. 169
3
2 4
3.1 ;
. ( I)
1187

3 15 27 110 ;



576 Journal of Environmental Entomology 44
( I
I 3 N
7 ( )
( V) 1
o 15 12
( 2015) . (Matos 2016) .
( 2010;
2011)
o (2020)
3.2
2
2 I 1
3-5
I , ] N ; I
3-5
; VI ; I} 8 -
o 10 v
. 5
. . 8 1996) .
( 2016) . 3
11
( Diekstter 2013) ,
4
I I
4 Al
I
; Vi ;
3.3

( 2018;

2018; Ramzan



3 577
2020) . 2020 40 (7): 2376 -2385
4 Liu ZL. Introduction of peanut in Yunnan Province J . Peanut
Technology 1983 3: 10 -12.
J. 1983 3: 10 -12

( References)

Chen HW. Tourism resources of Puer tea culture in Xishuangbanna ] .
China Tea Processing 2006 1: 51 —52.

I 2006 1: 51 -52

Christensen N Bartuska AM  Brown JH et al. The report of the
ecological society of America committee on the scientific basis for
ecosystem management J . Ecological Applications 1996 6 (3):
665 —691.

Cruz — Sanchez MA  Asis JD Gayubo SF et al. The effects of wildfire
on Spheciformes wasp community structure: The importance of local
habitat conditions ]
15 (4): 487 -503.

Diekotter T Crist TO Stewart A et al. Quantifying habitat — specific

Journal of Insect Conservation 2011

contributions to insect diversity in agricultural mosaic landscapes
J . Insect Conservation & Diversity 2013 6 (5): 607 —618.
Fabian Y Sandau N Bruggisser OT et al. The importance of landscape
and spatial structure for hymenopteran — based food webs in an agro—
ecosystem J . Journal of Animal Ecology 2013 82 (6): 1203 -
1214.
Gu W Ma L Ding XH et al. Insect diversity in different habitats of
Zhalong Wetland J . Chinese Journal of Applied Ecology 2011
22 (9): 2405 -2412.
] . 2011 22 (9):
2405 -2412
Li Q Yang JK. Three new species of Podalonia from China
( Hymenoptera Sphecidae) ] .
University 1992 1: 85 -90.
( : ) T
85 -90
Li ZG Zhang BS Di X et al. Insect diversity in different habitats of
Guangzhou J . Chinese Journal of Ecology 2010 29 (2): 357
-362.

Journal of Beijing Agricultural

1992 1:

J. 2010 29 (2): 357 -362
Liang J. Changes of Land Use/Cover and Species Diversity in Wangtian
Forest Area of Xishuangbanna in Recent 20 Years D
Xishuangbanna: Graduate School of Chinese Academy of Sciences
( Xishuangbanna Tropical Botanical Garden) 2007.
/
D . : (
) 2007
Liu YM Lu XL Ding SY et al. Distribution differences of pollinator
communities in different agricultural landscapes J . Acta Ecologica

Sinica 2020 40 (7): 2376 - 2385.

Ma L. Taxonomy and Phylogeny of Pemphredoninae ( Hymenoptera:
Crabronidae) from China D .
2010. . D .

2010

Hangzhou: Zhejiang University

Matos M Silva SS  Teodoro AV. Seasonal population abundance of the
assembly of solitary wasps and bees ( Hymenoptera) according to
land — use in Maranhdo state Brazil J . Revista Brasileira de
Entomologia 2016 60 (2): 171 —176.

Melo G. Phylogenetic relationships and classification of the major
lineages of Apoidea ( Hymenoptera)  with emphasis on the
crabronid wasps ] . José Luis Meilan Gil 1999 14: 1 -5.

Ramzan U Majeed W Rana N et al. Occurrence of different insect
species with emphasis on their abundance and diversity in different
habitats of Faisalabad Pakistan ] International Journal of
Tropical Insect Science 2020: 1 —8. https: //doi. org/10. 1007/
42690 — 020 - 00314 -5.

Steffan-Dewenter I~ Tscharntke T. Butterfly community structure in
fragmented habitats ] Ecology Letters 2010 3 (5):
449 - 456.

Sun T Li YE Wu CY et al. Study on sugarcane mechanization
technology in Xishuangbanna J . Sugar Crops of China 2014 1:
53 -54.

I 2014 1: 53 -54

Tscharntke T Steffan — Dewenter Gl. Bioindication using trap — nesting
bees and wasps and their natural enemies: Community structure and
interactions J . Journal of Applied Ecology 1998 35 (5):
708 -719.

Van Lith J. New species and records of Indo — Australian Psenini
( Hymenoptera Sphecidae Pemphredoninag J . Tidschrifi Voor
Entomologie 1976 119: 79 - 122.

Wang LJ. Diversity and Edge Effect of Surface Beetles in Different Forest
Types of Ziwuling National Nature Reserve D . Yanan: Yanan

University 2018.

2018

Wang MN Lu XL Cui Y et al. Effects of woodland types with different
levels of human disturbance on pollinators: A case study in Gongyi
Henan China J . Acta Ecologica Sinica 2018 38 (2): 464 —
474.

N J .

2018 38 (2): 464 —474

Wang R Ding SY Lu XL et al. Multi scale effects of agricultural
landscape heterogeneity on pollinator diversity in the middle and
lower reaches of the Yellow River: A case study of Gongyi City

J . Chinese Journal of Applied Ecology 2016 27 (7): 2145 -
2153.
- - J.
2016 27 (7): 2145 -2153



578 Journal of Environmental Entomology 44

Wu YR  Zhou Q. Economic Entomology of China. Vol. 52
Hymenoptera: Sphecidae M . Beijing: Science Press 1996:
197. . .52

M . : 1996: 197

Wu YR. Research and suggestions on insect diversity in China J .

Chinese Bulletin of Entomoloy 1992 29 (4): 227 -230.
I 1992

29 (4): 227 -230

Xie M Li Q Li JD. Ammophila atripes preliminary observation on
biological characteristics J . Forest Pest Communication 1996
1: 24 -25.

J. 1996 1: 24 -25
Xie ZH Teichroew J] An JD. Differential response of pollinator density

to habitat loss in pumpkin in Southeast Yunna J . Chinese Journal

of Ecological Agriculiure 2017 25 (3): 337 - 344.
Teichroew Jonathan
J. 2017 25 (3):

337 -344

Zhang PF Xu JC Wang MX et al. Remote sensing study on rubber
planting characteristics and its impact on tropical forest landscape in
Xishuangbanna J . Remote Sensing of Land and Resources 2006
3: 51 -55.

2006 3: 51 -55
Zhu H Wang HG Li BG et al. Study on forest vegetation in
Xishuangbanna J . Plant Science Journal 2015 33 (5): 641 -
726. . I
2015 33 (5): 641 -726



