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The species-level responses of ant communities to land use and its bio-

indicators: A case study in Yunnan Province
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Abstract: In order to reveal the speciesdevel change of ant communities in land use changing process

investigations were conducted on ground-dwelling ant communities of secondary natural forest eucalyptus
plantation lac insect plantation lac-corn agroforest rubber plantation dry land and farmland in Liichun
County  Yunnan Province. 16704 ant individuals were collected representing 106 species 44 genera in 8
subfamilies of Formicidae. Community structures of ground-dwelling ants had significantly differences among
different sites ( ANOSIM Global R =0.786 P =0.01) . Ant community structures of eucalyptus plantation

lac insect plantation and lac—corn agroforest were similar with secondary natural forest and these sites were
dissimilar with rubber plantation and farmland. Different sites had their endemic species. There was only
one endemic species in dry land and farmland and other sites had five to eight endemic species

respectively. Abundance of species appeared in most sites had a significantly change within different sites.

Typical species which had contributions over 5% to community similarities showed typical species belong to
secondary natural forest were different form dry land and farmland. Tetramorium ciliatum is the indicator of

secondary natural forest. Crematogaster contemia is the indicator of eucalyptus plantation. Tetraponera
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allaborans is the indicator of lac insect plantation. Pheidole yeensis is the indicator of dry land. Biology and
ecology of typical species and indicators were associated with each habitat. Ground-dwelling ants had
responses to land use change by species composition and abundance change. Typical species can use as a
complement to the indicator species application.
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Fig. 1  Shade plot of ant communities among different plots based on hierarchical cluster analysis
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Table 1 Similarity percentages-species average contributions of ant communities among different sites

(%) Average similarity

39. 87 65.73 52.52 52.85 64. 66 54. 11 51.18

Species

NF EP LpP RP MP DL FL

Ponerinae
Gnamptogenys bicolor 11. 19
Odontoponera transversa 16. 94 8.51 5.20 8.62 11.98
Myrmicinae
Crematogaster ferrarit 5.32 5.20
Crematogaster osakensis 6.38
Pheidologeton affinis 6. 80
Recurvidris nuwa 5.85 4.00
Rhoptromyrmex wroughtonii 10. 64
Tetramorium ciliatum 22.58
Pheidole spathifera 6.91 7. 60 16. 67 11. 19 15. 67
Pheidole lighti 5.65 12.77 7.20 7.69
Pheidole capellini 9.68 14.22 7.37
Pheidole yeensis 11.98
Pheidole noda 10. 78
Pheidole watsoni 30.39
Pheidole pieli 9.80 7.83
Cardiocondyla wroughtonii 36. 84
Cardiocondyla nuda 11. 84
Aphaenogaster beccarii 5.32
Aphaenogaster schurri 7.26
Dolichoderinae
Tapinoma melanocephalum 5.60
Tapinoma indicum 5.07
Iridomyrmex anceps 31.58
Formicinae

Plagiolepis rothneyi 5.53

o NF ; EP ; LP ; RP ; MP
; DL ; FL o o Note: Average similarity means similarity of repeated sample in same site. NF
Secondary natural forest; EP  Eucalyptus plantation; LP Lac insect plantation; RP Rubber plantation, MP Lac-corn agroforest;
DL Dry land; FL Farmland. Same in the appendix.
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Table 2 IndVal analysis of ground-dwelling ant communities among different sites

Sites Species IndVal P
Dry land Pheidole yeensis 0. 8333 0. 001
Lac insect plantation Tetraponera allaborans 0.7143 0. 001
Secondary natural forest Tetramorium ciliatum 0. 9677 0. 001
Eucalyptus plantation Crematogaster contemta 0. 8333 0.001
© Ind Val; =A; xB; Ay i j B; i J o Note: Aj is the proportion of

sites of type j with species i Bj is the proportion of the number of abundance of species i that are in a j type of site.
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Appendix Ant species and abundance of different sites
Species NF EP LP RP MP DL FL
Amblyoponinae
Prionopelia kraepelini 1
Ponerinae
Odontomachus circulus 2
Anochetus subcoecus 2 1

Gnamptogenys bicolor 17 36 8 271 20

Cryptopone gigas 1
Pachycondyla luteipes 17 14 34 17 49 20 1
Pachycondyla pilosior 1
Pachycondyla rufipes 1 3 5 5 4 1
Pachycondyla annamita 2
Pachycondyla javana 14 9 22 8 7 5

Hypoponera confinis 3 2

Hypoponera sp. 1 1

Harpegnathos venator 1 2
Leptogenys birmana 6
Leptogenys kittelt 7 5 2
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Species NF EP Lp RP MP DL FL
Diacamma rugosum 4
Odontoponera transversa 67 56 54 26 167 87 8
Aenictinae
Aenictus ceylonicus 4 1
Aenictus binghami 1
Aenictus camposi 7
Leptanillinae
Leptanilla sp. 1 3
Pseudomyrmecinae
Tetraponera allaborans 1 5 1
Tetraponera microcarpa 1
Tetraponera birmana 1
Myrmicinae
Crematogaster rothneyi 7
Crematogaster rogenhoferi 2 4 1 1
Crematogaster ferrarit 16 52 165 6
Crematogaster contemta 14 2
Crematogaster birot 1
Crematogaster osakensis 9 33 2
Strumigenys lyroessa 2
Strumigenys exilirhina 4 6 1
Carebara lignata 1 1
Pyramica elegantula 1
Oligomyrmex altinodus 3 6 120 2 14 1
Pheidologeton affinis 65 44 163 54 81 115
Meranoplus laeviventris 1
Pristomyrmex pungens 4 1
Recurvidris nuwa 8 117 42 10 156 66
Recurvidris recurvispinosa 4
Monomorium pharaonis 5 24 171 7 82 24 1
Monomorium orientale 16 31 217 6 438 45 6
Monomorium latinode 19
Monomorium chinensis 12 6 110 10 533 18
Vollenhovia acanthina 1
Rhoptromyrmex wroughtonii 106 520 65 22 7 26
Tetramorium inglebyt 1
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Species NF EP Lp RP MP DL FL
Tetramorium laparum 2 2 7 1
Tetramorium ciliatum 326 3
Tetramorium aptum 3 1 36 2
Tetramorium kraepelini 1
Tetramorium cuneinode 10 21 11
Pheidole spathifera 43 66 111 65 466 188 13
Pheidole lighti 120 142 372 158 54 2
Pheidole capellini 121 216 20 867 165 1
Pheidole yeensis 3 41 23 5 2858
Pheidole noda 7 120 39 37 123 35 73
Pheidole indica 32 21 1 12 2 26
Pheidole watsoni 142
Pheidole sagei 14 37 23 222 16 37 7
Pheidole pieli 24 7 12 140 182 78 13
Cardiocondyla wroughtonii 12 11 38 93 5 150
Cardiocondyla nuda 7 9 8 42
Aphaenogaster beccarit 5 30 34 9 4
Aphaenogaster feae 4 1 12 1
Aphaenogaster schurri 386 5
Aphaenogaster sp. 1 1
Dolichoderinae
Technomyrmex albipes 52 1 3
Technomyrmex antennus 3 1 3 1
Tapinoma melanocephalum 1 11 173 4 25 47
Tapinoma indicum 17 9 1 32
Dolichoderus feae 1
Dolichoderus thoracicus 42 6 7 1
Dolichoderus incisus 11
Dolichoderus affinis 1
Dolichoderus sp. 1 1 1 2
Iridomyrmex anceps 3 4 134 312
Formicinae
Acropyga yaeyamensis 1 1
Lepisiota capensis 1 1 9 3
Lepisiota xichangensis 1 1 55 1
Lepisiota reticulate 4 7 74 2 37 13
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Species NF EP Lp RP MP DL FL
Plagiolepis alluaudi 10 1 1 2
Plagiolepis rothneyi 5 10 6 151 235 1
Plagiolepis Wroughioni 1
Anoplolepis gracilipes 6
Pseudolasius silvestrit 14 14 15 6 1
Pseudolasius bidenticlypeus 1 2
sp. 1 Pseudolasius sp. 1 1
Paratrechina sauteri 5 10 1
Paratrechina longicornis 5
Paratrechina vividula 1 2 4 4
Paratrechina flavipes 1 4 9 3 12 3
Paratrechina bourbonica 11 19
sp. 1 Paratrechina sp. 1 1 3
Prenolepis naraojit 1
Oecophylla smaragdina 46 7 8
Polyrhachis tibialis 1
Polyrhachis proxima 1 3 6
Polyrhachis illaudata 7 3 6
Camponotus lasiselene 2
Camponotus parius 33 59 1 75 99 16
Camponotus nicobarensis 1 63 4 201
Camponotus mitis 56 4 275 7 48 6 2
Camponotus albosparsus 1
Camponotus helvus 1

Camponotus singularis 2 1 3




