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Structure characteristics of leafhopper community in Fanjingshan National
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Abstract: In order to understand the composition and variation characteristics of leathopper community in
Fanjingshan National Nature Reserve enrich the distribution data of insect species in the study area and
conduct a preliminary investigation of leathoppers in different habitats and different vertical forest belts in
the area. Using statistical analysis cluster analysis Shannon-Wiener diversity index Pieluo uniformity
index and Simpson dominance index the composition similarity diversity and uniformity of leathopper
groups in different habitats and forest belts were analyzed. The results showed that as the vegetation

composition changed and the altitude increased there were large differences in the distribution of
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leathopper groups in five habitats and four forest belts. In an environment with rich vegetation composition
and sufficient light conditions the diversity of leathopper groups increased. In an environment with a
single vegetation type and high density leafhopper taxa tended to decrease. In different habitats and forest
belts the order of the number of groups was shrub (85 genera) > forest margin (61 genera) > field (49
genera) >forest (44 genera) > grass slope (33 genera) ; in different forest belts the order of the number
of groups was Subalpine shrub and meadow belt ( 88 genera) > Evergreen broad-eaved forest belt
(68 genera) > Subalpine coniferous and broaddeaved mixed forest belt ( 66 genera) > Evergreen
deciduous broadHeaved mixed forest belt (39 genera) . The similarity of the natural environment was the
basis of the similarity of the leathopper community. The higher of interval similarity the more similar of
leathopper community. Differences of natural environment in different habitats and forest belts which
leaded to differences of similarity of leathopper groups. Under different habitats the leathoppers groups in
the shrub and forest margin was the most similar and the relationship between the two habitats was the
strongest. Under different forest belts the Evergreen broaddeaved forest belt and the Subalpine shrub and
meadow belt had the highest similarity. With the difference of habitat conditions and forest belt
environment the distribution of leathopper groups exhibited certain characteristics. The groups uniformity
index increased with the increase of diversity index while the dominance index was opposite. From field to
shrub and from Evergreen broad-eaved forest belt to Subalpine shrub and meadow belt the diversity index
gradually increaseed and leathopper groups were most abundant in shrub and Subalpine shrub and
meadow belts and the number of various groups was relatively uniform while the dominance index of field
and Evergreen broadeaved forest belt was the highest. It showed that the distribution of species in the
community was relatively uneven. Although the number of individuals was the largest the dominant groups
were prominent and the diversity index was relatively low.

Key words: Fanjingshan; leathopper; group composition; community structure
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Evacanthus 12 30.5%;
59.5%;, Atkinsoniella Processina Atkinsoniella 17
Anatkina 19 52.5%;
7.3% o Dryodurgades Multinervis 42
Atkinsoniella 17.0% s
13. 2%, Maiestas Jilinga : Alnetoidia
26 77.4% ; Qadria 34
Alnetoidia Thailocyba 17 82.8%; Erragonalia
9.4% Bothrogonia 51
Salka Mitjaevia 2 17.2%
1
Table 1 Composition of leafhopper community at different habitats in Fanjingshan National Nature Reserve
() Habitat
Subfamily Genus (1483) (491) (235) (824) (1246) Total Grading
Field Grass slope Forest Forest margin Shrub
Abrus 0 46 + + 7 + + 4 + 44 + + 101 + +
Deltocephalinae Alishania 2+ 100 +++ 0 I+ 13 o+ 116 4+
Scaphoideus 4 + 2 + 1 + 4 + 32 + + 43 o+ +
Acharis 0 2 + 0 0 0 2 +
Balclutha 0 24 + + 0 0 0 24 +
Mimotettix 0 1 + 0 2 + 0 3 +
Bambusananus 0 25 + + 0 1 + 5 + 31 +
Paramacrosteles 0 36 ++ 0 0 0 36 +
Paralaevicephalus 4 + 4 + 1 + 2 + 38 + + 49+ +
Branchana 0 1 + 0 0 0 1 +
Hishimonus 0 3 + 5 + + 0 0 8 +
Longicornus 3 + 2 + 0 0 1 + 6 +
Phlogothamnus 2 + 1 + 0 11 + + 0 14 +
Subhimalus 9 + 0 1 + 17 + + 2 + 29 +
Sorhoanus 435 +++ 0 3 + + 8 + 19 + + 465 + + +
Xestocephalus 1 0 0 1 + 1 + 3 +
Soractellus 0 0 0 1 + 0 1 +
Scaphoteitix 0 0 2 + 7 + 0 9 +
Chlorotettix 0 0 0 0 14+ + 14 +
Macrosteles 45 + + 0 2 + 0 71 + + 118 + +
Polyamia 1 + 0 0 0 7 + 8 +
Bambusana 0 0 0 2 + 3 + 5 +
Linella 1 + 0 0 0 2 + 3 +
Scaphoidella 0 0 0 0 2 + 2 +
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1 Continued table 1

() Habitat
Subfamily Genus (1483) (491) (233) (824) (1246) Total Grading
Field Grass slope Forest Forest margin Shrub
Maiestas 1 + 0 3 + + 0 4 + 8 +
Jilinga 15 0 3 + + 0 46 + + 64  + +
Connectivus 0 0 0 0 7 + 7 +
Multiproductus 1 + 0 3 0 0 4 +
Amblysellus 0 0 1 + 0 0 1 +
Osbornellus 0 0 1 + 0 0 1 +
Paivanana 0 0 0 1 + 0 1 +
Pinumius 0 0 0 1 + 0 1 +
Reticulum 0 0 0 3 + 1 + 4 +
Phlogotettix 1 + 0 0 0 3 + 4 +
Changwhania 1 + 0 0 0 0 + 1 +
Hishimonoides 1 + 0 0 0 0 + 1 +
Empoasca 0 27 + + 0 19 + + 16 + 62  + +
Typhlocybinae Thaia 1+ 2 o+ 6 ++ 0 0o+ 9 o+
Salka 413 + + + 40 ++ 20 ++ 139 +++ 51 + 663 + + +
Trimaculata 0 14 + + 0 0 0 + 14 +
Thapaia 155 +++ 9 + + 0 39 + + 1 + 204 + +
Arboridia 15 ++ 1 + 8 + + 81 + + 19 + 124+ +
Maculosus 0 4 + 0 0 0 4 +
Alnetoidia 0 3 + 1 + 15 ++ 25 + + 4  + +
Qadria 29 ++ 10 + + 5 + + 0 13 + + 57 + +
Kapsa 0 3 + 5 + + 7 + 31 + + 46 + +
Diomma 0 1 + 0 0 17 + + 18 +
Dikraneura 0 10+ + 0 0 0 10 +
Empoascanara 26+ + 2 + 9 ++ 23 + + 3 + 63  + +
Mitjaevia 0 1 + 3 +4+ 112 +++ 56 + + 172+ +
Tautoneura 28+ + 1 + 0 11 ++ 36 + + 76+ +
Alebroides 0 0 0 40 + + 4 + 4  + +
Limassolla 0 0 2 + 7 + 1 + 10 +
Rufitidia 60 + + 0 0 0 30 + + 90 + +
Anufrievia 17 + + 0 12 + + 0 14 + + 43 + +
Motaga 1 + 0 0 0 8 9 +
Singapora 1 + 0 4 + + 0 28 + + 33 +
Thailocyba 0 0 1 + 0 0 1 +
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1 Continued table 1

() Habitat
Subfamily Genus (1483) (491) (233) (824) (1246) Total Grading
Field Grass slope Forest Forest margin Shrub
Coalitus 0 0 0 8 + 106+ + 114 + +
Elbelus 3 + 0 0 3 + 5 + 11 +
Platfusa 70  + + 0 0 1 + 0 71 + +
Kusala 0 0 0 2 + 0 2 +
Dayus 12 + 0 0 3 + 8 + 23 +
Seriana 0 0 0 1 + 5 + 6 +
Matsumurina 1 + 0 0 0 0 1 +
Laciniata 8 + 0 0 0 0 8 +
Vikabara 0 0 0 0 19 + + 19 +
Subvexus 0 0 0 0 1 + 1 +
Thapaia 0 0 0 0 72 + + 72 ++
Carinata 0 0 0 0 3 + 3 +
Pseudothaia 0 0 0 0 17 + + 17 +
Inflatus 0 0 0 0 19 ++ 19 +
Plumosa 0 0 0 0 1 + 1 +
Parathaia 0 0 0 0 2 + 2 +
Processina 0 63 +++ 0 0 0 63 + +
Cicadellinae Atkinsoniella 14+ 0 3 +++ 32 4+ 41 ++ 118 4+
Anatkina 5 + 0 1 + 48 + + 10 + 64+ +
Mileewa 4 + 0 19 + + 1 + 2 + 26 +
Kolla 3 + 0 8 + + 7 + 14 + + 32 +
Cicadella 0 0 0 9 + + 0 9 +
Ujna 11 + 0 6 + + 0 25 + + 42 +
Paratkina 0 0 1 + 0 0 1 +
Namsangia 0 0 6 + + 0 0 6 +
Erragonalia 0 0 0 12 + + 12 + 24 +
Bothrogonia 0 0 0 0 8 + 8 +
Gunungidia 16 + + 0 0 0 7 + 23 +
Stenakina 0 0 0 0 2 + 2 +
Japanagallia 0 1 + 8 ++ 12 + + 15 + + 36 +
Agallinae Dryodurgades 7  + 0 0 5 + 16 ++ 28 o+
Multinervis 0 0 0 1 + 0 1 +
Macropsis 7 + 6 + + 0 4 + 24 + + 41 +
Macropsinae Oncopsis 0 0 1 ++ 3 + 9 + 23+
Pedionis 0 0 0 0 1 + 1 +
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1 Continued table 1

() Habitat
Subfamily Genus (1483) (491) (233) (824) (1246) Total Grading
Field Grass slope Forest Forest margin Shrub
Drabescus 0 1 + 0 0 0 1 +
Selenocephalinae Tambocerus 0 0 0 5 + 0 5+
Drabescoides 0 0 2 + 0 6 + 8 +
Evacanthus 16 ++ 45 + + 4 + + 7 + 5 + 77 o+ +
Evacanthinae Carinata 0 0 0 4 + 2 + 6 +
Bundera 17+ + 0 0 16 ++ 13 + + 46+ +
Oniella 0 0 0 0 10 + 10 +
Angustella 0 0 0 0 9 + 9 +
Onukia 0 0 1 + 0 0 1 +
Onukiades 1 + 0 0 0 0 1 +
Batracomorphus 0 0 1 + 8 + 11 + 20 +
lassinae Gessius 0 0 1 + 3 + 1 + 5 +
Krisna 0 0 0 2 + 0 2 +
lassus 0 0 0 0 2 + 2 +
Placidus 5 + 0 14 ++ 38 + + 10 + 67 + +
Stegelytrinae Thagria 0 0 0 0 1 + 1 +
Midoria 0 0 0 1 + 1 + 2 +
Ledrinae Petalocephala 0 0 0 3 + 2 + 5 +
Tituria 0 0 0 0 1 + 1 +
Balocerus 0 0 0 6 + 0 6 +
Idiocerinae Anidiocerus 0 0 0 0 4 + 4+
Hyalinocerus 0 0 0 3 + 0 3 +
Chudania 2 + 0 0 3 + 25 + + 30 +
Nirvaninae Oniella 0 0 3 ++ 2 + 0 +
Sophonia 0 0 2 + 1 + 1 + 4 +
Concaveplana 0 0 0 1 + 0 1 +
Hocalinas Hecalus 0 0 0 10 ++ 0 10 +
Paramohunia 0 0 0 0 13 + + 13 +
Mukariinae Neomohunia 0 0 0 0 3 + 3 +
Tiaobeinia 0 0 4 + + 0 0 4 +
Mohunia 6 + 0 3 + + 0 2 + 11 +
Mukaria 1 + 0 0 0 0 1 +
Pseudomohunia 1 + 0 0 0 11 + 12 +
Coelidiinae Lodiana 0 0 0 0 1 + 1 +
+ (<1%); + + (1% ~10%); + + + ( >10%) o Note : +  Rare taxa

(<1%); + + Commontaxa (1% ~10%); + + + Dominant taxa ( >10%) .
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2.1.2 Empoascanara Rufitidia 15
5 42. 0% ; Mileewa
4 278 15 127 Kolla 51
13.4% .
(1968 46.0%) > Atkinsoniella
(1 253 29.3%) > 14.2%;; Maiestas Jilinga
(838 19.6%) > 23 76.7%,
(219 5.1%) . Batracomorphus Gesstus 15
(14 88 ) > 9.1% .
(10 68 ) > Salka
(14 66 ) > Mitjaevia 2
(11 39 ). ( 2): 30.0%; Phlogothamnus
Subhimalus 17
Salka Sorhoanus 51.7%:; Midoria
2 26.1%;, Petalocephala 47
Processina Bundera 27 18.3% -
51.7%:; ; Japanagallia
Chudania Oniella 98 Dryodurgades 34
22.2% . 82.4% Evacanthus
Sorhoanus Salka 2 Carinata 54
44. 6% , 17.6%
2

Table 2 Composition of leafhopper community at different vertical forest belts in Fanjingshan National Nature Reserve

() Vertical forest belt

Subfamily Genus I (1968) I (1253) MM (838) IV (219) Total ~ Grading
Abrus 50 + + 7 + + 4 + 44 + + 105 + +
Deltocephalinae Alishania 102 ++ 0 1 + 13 ++ 116+ +
Scaphoideus 6 + 1 + 4 + 32 + + 43 + +
Acharis 2 + 0 0 0 2 +
Balclutha 24 + + 0 0 0 24 +
Mimotettix 1 + 0 2 + 0 3 +
Bambusananus 25 + + 0 1 + 5 + 31 +
Paramacrosteles 36 + + 0 0 0 36 +
Paralaevicephalus 8 + 1 + 2 + 38 + + 49 + +
Branchana 1 + 0 0 0 1 +
Hishimonus 3 + 0 3 + 5 + 11 +
Longicornus 5 + 0 0 2 + 7 +
Phlogothamnus 3 + 0 11 + + 0 14 +
Subhimalus 9 + 1 + 17 + + 2 + 29 +
Sorhoanus 435 +++ 3 + + 8 + 19 + + 465  + + +
Xestocephalus 1 + 0 1 + 1 + 3 +
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2 Continued table 2
() Vertical forest belt
Subfamily Genus T (1968) I (1253) I (838) IV (219) Total ~ Grading
Soractellus 0 0 1 + 0 1 +
Scaphoteitix 0 2 + 7 + 0 9 +
Chlorotettix 0 0 0 14 + + 14 +
Macrosteles 45 2 + 0 71 + + 118 + +
Polyamia 1 0 0 7 + 8 +
Bambusana 0 0 2 + 3 + 5 +
Linella 1 0 0 2 + 3 +
Scaphoidella 0 0 0 2 + 2 +
Maiestas 1 3 + + 0 4 + 8 +
Jilinga 15 3 + + 0 46 + + 64 + +
Connectivus 0 0 0 7 + +
Multiproductus 1 0 3 + 0 4 +
Amblysellus 0 0 1 + 0 1 +
Osbornellus 0 0 1 + 0 1 +
Paivanana 0 0 0 1 + 1 +
Pinumius 0 0 0 1 + 1 +
Reticulum 0 0 3 + 1 + 4 +
Phlogotetiix 1 0 0 3 + 4 +
Changwhania 1 0 0 0 1 +
Hishimonoides 1 0 0 0 1 +
Empoasca 27 0 19 + 16 + + 62 + +
Typhlocybinae Thaia 3 0 6 + 0 9 +
Salka 443 20 ++ 139 + 51 + + 653  + + +
Trimaculata 14 0 0 0 14 +
Thapaia 164 0 39 + 1 + 204 + +
Arboridia 16 8 + + 81 + 19 + + 124 + +
Maculosus 4 0 0 0 4 +
Alnetoidia 3 1 + 15 + 25 + + 44 + +
Qadria 39 5 + + 0 13 + + 57 + +
Kapsa 3 5 + + 7 + 31 + + 46 + +
Diomma 1 0 0 17 + + 18 +
Dikraneura 10 0 0 0 10 +
Empoascanara 28 9 + + 23 + 3 + 63 + +
Mitjaevia 1 3 ++ 112 + 56 + + 172 + +
Tautoneura 29 0 11 + 36 + + 76 + +
Alebroides 0 0 40 + 4 + 44 + +
Limassolla 0 2 + 7 + 1 + 10 +
Rufitidia 60 0 0 30 + + 90 + +
Anufrievia 17 12 + + 0 14 + + 43 + +
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2 Continued table 2

() Vertical forest belt

Subfamily Genus I (1968) I (1253) I (838) IV (219) Total ~ Grading

Motaga 1 + 0 0 8 + 9 +

Singapora 1 + 4 + + 0 28 + + 33 +

Thailocyba 0 1 + 0 0 1 +
Coalitus 0 0 8 + 106+ + 114 + +

Elbelus 3 + 0 3 + 5 + 11 +
Plaifusa 70 + + 0 1 + 0 71 + +

Kusala 0 0 2 + 0 2 +

Dayus 12 + 0 3 + 8 + 23 +

Seriana 0 0 1 + 5 + 6 +

Matsumurina 1 + 0 0 0 1 +

Laciniata 8 + 0 0 0 8 +

Vikabara 0 0 0 19 + + 19 +

Subvexus 0 0 0 1 + 1 +
Thapaia 0 0 0 72 + + 72 + +

Carinata 0 0 0 3 + 3 +

Pseudothaia 0 0 0 17 + + 17 +

Inflatus 0 0 0 19 + + 19 +

Plumosa 0 0 0 1 + 1 +

Parathaia 0 0 0 2 + 2 +
Processina 63 + + 0 0 0 63 + +
Cicadellinae Atkinsoniella 14 + 31 +++ 32 ++ 41 + + 118 + o+
Anatkina 5 + 1 + 48 + + 10 + 64 + +

Mileewa 4 + 19 + + 1 + 2 + 26 +

Kolla 3 + 8 + + 7 + 14 + + 32 +

Cicadella 0 0 9 + + 0 9 +

Ujna 11 + 6 + + 0 25 + + 42 +

Paratkina 0 1 + 0 0 1 +

Namsangia 0 6 + + 0 0 6 +

Erragonalia 0 0 12 + + 12 + 24 +

Bothrogonia 0 0 0 8 + 8 +

Gunungidia 16 + 0 0 7 + 23 +

Stenakina 0 0 0 2 + 2 +

Japanagallia 1 + 8 + + 12 + + 15 + + 36 +

Agallinae Dryodurgades 7 + 0 5 + 16 + + 28 +
Multinervis 0 0 1 + 0 1 +

Macropsts 13 + 0 4 + 24 + + 41 +

Macropsinae Oncopsis 0 11 + + 3 + 9 + 23 +
Pedionis 0 0 0 1 + 1 +

Drabescus 1 + 0 0 1
Selenocephalinae Tambocerus 0 0 5 + 5 +




944

Journal of Environmental Entomology

43

2 Continued table 2

) Vertical forest belt

Subfamily Genus I (1968) 1 I (838) IV (219) Total ~ Grading
Drabescoides 0 2 0 6 + 8 +
Evacanthus 61 + + 4 7 5 + 77 + +
Evacanthinae Carinata 0 0 4 2 + 6 +
Bundera 17 + 0 16 13 + 46 + +
Oniella 0 0 0 10 + 10 +
Angustella 0 0 0 9 + 9 +
Onukia 0 1 0 0 1 +
Onukiades 1 + 0 0 0 1 +
Batracomorphus 0 1 8 11 + 20 +
lassinae Gesstus 0 1 3 1 + 5 +
Krisna 0 0 2 0 2 +
lassus 0 0 0 2 + 2 +
Placidus 5 + 14 38 10 + 67 + +
Stegelytrinae Thagria 0 0 1 0 1 +
Midoria 0 0 1 1 + 2 +
Ledrinae Petalocephala 0 0 3 2 + 5 +
Tituria 0 0 0 1 + 1 +
Balocerus 0 0 6 0 6 +
Idiocerinae Anidiocerus 0 0 0 4 + 4 +
Hyalinocerus 0 0 3 0 3 +
Chudania 2 + 0 3 25 + 30 +
Nirvaninae Oniella 0 3 2 0 5 +
Sophonia 0 2 1 1 + 4 +
Concaveplana 0 0 1 0 1 +
Hecalinge Hecalus 0 0 10 1 + 11 +
Paramohunia 0 0 0 13 + 13 +
Mukariinae Neomohunia 0 0 0 3 + 3 +
Tiaobeinia 0 4 0 0 4 +
Mohunia 6 + 3 0 2 + 11 +
Mukaria 1 + 0 0 0 1 +
Pseudomohunia 1 + 0 0 11 + 12 +
Coclidiinac Lodiana 0 0 1 0 1 +
+ (< 1%); + + (1% ~ 10%) (>10%)
( <1300 m); (1300~1900m); II (1900 ~2350 m); IV

(2350 ~2 570 m) . Note : +
(> 10%). 1 Evergreen broad-eaved forest belt ( <1300 m); II Evergreen deciduous broad-Heaved mixed forest belt ( 1 300 ~

1900 m) ; Il Subalpine coniferous and broaddeaved mixed forest belt (1 900 ~2 350 m)
(2350 ~2 570 m) .

Rare taxa ( < 1%) ;

Common taxa (1% ~10%) ;

Dominant taxa

IV Subalpine shrub and meadow belt
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1
Fig. 1  Cluster analysis of leathopper groups at different habitats
in Fanjingshan National Nature Reserve
3
Table 3 Similarity Matrix of leafhopper gruops at different habitats in Fanjingshan National Nature Reserve
Habitat Field Grass slope Forest Forest margin Shrub
Field 0. 030 0. 449 0.392 0.784
Grass slope 0.030 0. 000 0. 142 0.079
Forest 0. 449 0. 000 0.581 0.611
Forest margin 0.392 0. 142 0.581 1. 000
Shrub 0.784 0.079 0.611 1. 000
©0.75~1.0 0.50 ~0.75 0.25 ~0.50 0~0.25 (

1999) . 4 . Note: 0.75 ~1.0 was very similar 0. 50 ~0.75 was moderately similar 0.25 ~0. 50 was moderately dissimilar
0 ~0.25 was very dissimilar. Same to Table 4.

2.2.2 b
25.0 0.12.
( 2 4) ,

a a

b b o

Co a

1.5
1; a o

16.5 0. 166;



946 Journal of Environmental Entomology 43

0 5 10 15 20 25
B g ] I AR

Evergreen borad-leaved forest belt

75 L1 75 A T A

Subalpine shrub and meadow belt

P 55 L B e 1R S My
Subalpine coniferous and broad-leaved mixed forest belt

Bk I A IR A bR
Eeergreen deciduous broad-leaved mixed forest belt

2

Fig. 2 Cluster analysis of leathopper groups at different forest belts in Fanjingshan National Nature Reserve

4 : > > > >
J > > >
Table 4 Similarity Matrix of leafhopper taxa at different ©C : > >
vertical forest belts in Fanjingshan National Nature Reserve > .
Forest belt I I I v
I 0.035 0.332 1. 000 °
Il 0.035 0. 000 0. 326 °
I 0.332 0. 000 0. 897
v 1. 000 0. 326 0. 897
2.3
2.3.1
( 95): H’
5
Table 5 Diversity of leafhopper community at different habitats in Fanjingshan National Nature Reserve
Shannon-Wiener Pieluo Simpson
" 3 () () ()
Individual Genera
Habitat Shannon-Wiener Pieluo uniformity Simpson dominance
number number
diversity index index index
Field 1483 49 2.324 0.597 0. 181
Grass slope 491 33 2. 668 0.763 0. 098
Forest 235 44 3.324 0.878 0. 051
Forest margin 824 61 3.178 0.773 0.073
Shrub 1 246 85 3. 846 0. 866 0. 030
2.3.2 > >
( 6) H” J >
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6

Table 6 Diversity of leathopper community at different vertical forest belts in Fanjingshan National Nature Reserve

Shannon-Wiener Pieluo Simpson
(N) (9) .
- (H) () ()
Forest Individual Genera
Shannon-Wiener Pieluo uniformity Simpson dominance
belt number number

diversity index index index

I 1 968 68 2.838 0.673 0.117

Il 219 39 3.199 0.873 0.058
I 838 66 3.233 0.772 0.070
I\ 1253 88 3.862 0. 863 0.030

3
( ( 2020)
2011; 2011) o N
15 127
5 4 N N
X Salka Sorhoanus
o Evacanthus Empoascanara-
Arboridia Salka -
; Paralaevicephalu Scaphoideus o
— ( 2003) .

1985) .
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