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Community structure and dynamics of leafhopper in different land restoration

types in the light-moderate rocky desertification areas
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Abstract: The ecological environment is very fragile in light-moderate rocky desertification areas compared to other non-
karst areas. Insects are a large group of organisms, playing a crucial and irreplaceable role in the whole ecosystem. In this
study, leathoppers as the largest group of Hemiptera, have extremely important economic significance and environmental
sensitivity, thus they were selected as indicator organisms. Six different land use types were selected to collect leathopper
samples in the light-moderate rocky desertification area, including roxburgh rose forest, walnut forest, rose garden, peach
forest, plum forest and grassland. The characteristics of species composition, similarity, diversity and evenness of
leathopper communities in the six different land use plots were calculated, and the relationship between the characteristics

and a variety of environmental factors ware also analyzed and discussed. On this foundation, the change trend of four related
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indexes about species composition, diversity, evenness and richness of leathopper community in every month was further
processed and analyzed. The results showed that there were 52 genera and 11 subfamilies of leathoppers discovered in the
light-moderate rocky desertification area. Bambusananus Li & Xing, Empoascanara Distant, and Empoasca Walsh were the
dominant species of each sample plot, accounting for 69.4%. Perhaps more interestingly, the genus Empoasca had the
largest number of individuals in each sample plot, accounting for 44.6%. Shannon-Wiener diversity index (H') on different
land use types in order is: roxburgh rose forest > grassland > walnut forest > plum forest > peach forest > rose garden.
Pieluo evenness index (J) is: grassland > roxburgh rose forest > plum forest > peach forest > walnut forest > rose garden.
In addition, Simpson dominance index (C) is: rose garden >plum forest > grassland > thorn pear forest > peach forest >
walnut forest. Redundancy analysis ( RDA) indicated that temperature, as one of environmental factor, has remarkable
correlation, which is the dominant factor affecting the number of leathopper community, while remaining environmental
factors (air pressure and humidity) have no obvious correlation. The results of this study demonstrated that the individual
numbles (N) and the population numbers (S) of leafthoppers are relatively abundant on two land use types, containing
grassland and roxburgh rose forest, which are suitable for the restoration of karst ecological environment in the areas with
fragile ecological environment. All in all, the research results are of great significance to the integration and demonstration of

rocky desertification control and ecological restoration technology in light-moderate rocky desertification areas.

Key Words: leathoppers; land use type; community structure; light-moderate rocky desertification
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J& 2243 Sk WML 7 R 25 T8 2465 Sk o FERIBAR P TRBEMWE Empoascanara /NG WE Empoasca 1
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Angustella Li 55 19 JE NFA M, 5 IZAEH 0N SBO00 4.1% . BEREAR /NGB8 Empoasca R #if
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Fig.1 Seasonal variation of leafhopper species in different land- Fig.2  Seasonal variation of leathopper individual number in

use types different land-use types

2.3 MERREE ZREE b
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Table 3 Leafhopper community diversity of different land use types in karst light to moderate rocky desertification area

Shannon-Wiener Pieluo #42) 14 Simpson i34
A P2 AMAEL(N) FREE(S) ZREPEFRE(H) BE(D) BE(C)
Land-use type Individuals Genera number Shannon-Wiener Pieluo uniformity Simpson dominance

diversity index index index
B Rose garden 1902 30 1.293 0.374 0.468
BRI AR Peach forest 1543 29 1.564 0.416 0.223
25Tk Plum forest 2243 33 1.723 0.513 0.423
HEBEAR Walnut forest 1300 31 1.732 0.407 0.145
L Grassland 2465 25 1.901 0.645 0.326
FIZLAR Thorn pear forest 2017 29 1.906 0.566 0.301
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Hi2 4 I 4 Al H'38%0010 H>6 A>5 H>7 H>9 A>8 H,J %010 A>5 H>6 A>7 H>9 A>8 A,
AT UL ER TR A 4, BRI 254 Z R MR RE A HRD J PR 508 T —3K . 107 Simpson SRR AL € W I
8 J>9 H>5 A>7 A>6 A>10 A iZIgBULF-H H' I8 502 B AL a3
2.4 FREEH 5 A ABOR S S B

PHIREE B AN A3 S R A AR BSOSO DGR 3 B . 3R 5,67, SRR BE 5 R U o i SR BCFE P
<0.01 FAEFEAIGEKZR , H Pearson FHCRBUAF] T 0.489  (HAH I A B4 0 S . 1 AR I JBE 7 A 346
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Table 4 Diversity of leafhopper communities at different months in karst areas of light and moderate rocky desertification

Shannon-Wiener Pieluo ¥1571% Simpson e 3
Ay MAEL(N) FHEL(S) ZREPEIREU(H) TRE()) HE(C)
Month Individuals Genera number Shannon-Wiener Pieluo uniformity Simpson dominance
diversity index index index
5 888 27 2.188 0.663 0.238
6 1840 39 2.314 0.631 0.167
7 2331 34 2.15 0.609 0.211
8 2933 40 1.726 0.467 0.332
9 2527 42 2.051 0.548 0.24
10 1006 31 2.501 0.728 0.143
24 r . 30 r Sh _W' §*¥‘l~§*§ﬁ
—m— Shannon-Wiener ZFE1EEF55L #— Shannon-wiener
—e— Picluo #4455 —*WWWﬂ@ﬁ%ﬁ
20 | —A— Simpsonfid iRk 2.5 | A SimpsonfiH LR %
1.6 | 2.0 F
o} o}
£, E
L 3 L
;1 1. 2 1.5
i
= =
® 0.8 & 1.0 F
04 | 05 W‘
1 1 1 1 1 1 0 f\l*/‘l/‘l\f\f
BObE BERAR FEFAk bbbk B TRk 5 6 7 8 9 10
T HiA 28 Land use types A4 Month
B3 WEHTR-R R R R R iR P R R E 4 WRETRRE - E AR KRR AT R SR
Rl Fig.4 Diversity of leathopper communities at different months in

Fig.3 Leafhopper community diversity of different land use karst areas of light and moderate rocky desertification

types in Kkarst light to moderate rocky desertification area

x5 RESHEAEEHEXE Fo6 EBESHENMMEEMEXE
Table 5 Correlation between temperature and number of Table 6 Correlation between humidity and individual number
leafhopper individuals of leafhoppers
T A AL pT3E AL
Temperature Individual number Humidity Individual number
HRJE Temperature 1 0.489 F2JE Humidity 1 -0.112
AMAEL Individual number 0.489 1 A% Individual number -0.056 1
) Epidl] M ok N St
2.5 Z:IEJiiﬁ*’]ﬁﬁﬁinfﬁﬁ/ﬁrnﬁgﬂ]%%?E/JJL £7 SESHEAEERELE
%ﬁ\*ﬁ Table 7 Correlation between air pressure and the number of
R T LR EDW AR BRI R - | AR VRS EORIE  leafhoppers
PR LR A TE SR SC A A T AR 23 M i 0 LR AT 237 o SR AN B
N . Air pressure Individual number
&l 5 F¢BH , Shannon-Wiener Z2FEE4E XL (H') 1 Pieluo ) P
SIPEREL(T) IRHE S A0 SOHIDEOG R , ARG g, U Airpressure : 0.066
AMARL Individual number 0.066 1
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L . ) Fig.5 Redundancy analysis of leafhopper groups at different
HEM‘%HEB}M‘E@B}iﬁ% ’Ei&%*ﬁﬁﬁbﬁiﬁfd\’%u land use type in karst areas of light and moderate rocky
P AR 1 2% g 0 A R DL, TR LA B 3 D0 BB S gecertification
5% BT ARETE S5 R AL, 2R F AR B PE Z [0 AR 1 3% Temperature; H, 328 Humidity; AP, U Air pressure
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Table 8 Similarity Matrix of leafhopper gruops at different land use type in karst areas of light and moderate rock desertification

PUESYIN

R 2 Rosburgh rose L3 0N B AR B Bk it
Land use types forest Walnut forest Peach forest Rose garden Plum forest Grassland
HIBLHK Roxburgh rose forest 0.622 0.526 0.39 0.694 0.636
BBEAK Walnut forest 0.622 0.526 0.462 0.743 0.636
BB H Peach forest 0.526 0.526 0.528 0.553 0.576
HELIE Rose garden 0.39 0.462 0.528 0.487 0.417
Z2F 4k Plum forest 0.694 0.743 0.553 0.487 0.618
il Grassland 0.636 0.636 0.576 0.417 0.618

0.75—1.0 JHARML,0.50—0.75 JgHh &AM, 0.25—0.50 M h 2 ARHRL,0—0.25 Jgtl A AR

3 it 54iR

AHEFE T, T R v B AR B DX SR AR - 11 WERE 52 J& , Herh U B Bambusananus | TRBEM
W& Empoascanara FI/NGEM )& Empoasca J245 R T W AR A BE, i SRS 69.4% , JEHR /N
LR WA JE Empoasca , 16 & A + M A IS B NSRBI 2 I 2 W 8, o B IR 44.6% , /NS L )
Empoasca FIA5IFl 4. NG/ NERIF I8 Empoasca onukii Matsuda 245 el 1) 3 223 2z — D02 i /NG 1
P& FPERARAE MRS (B AR A S PR AR O

HH B A A AR B A O ML DX, 55— B A s X - R 28 A /D 1 gk — 2B RE T, BB
2R R H 5B E B ) Bl RIFNAESHEA A TRAMWEREE, Rk
YENFERA Y WA S IAEE AR Ik . IR R B, B AR A B b 2 Shannon-Wiener ZREPEFE RN Pieluo Y45) 14
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http ; //www.ecologica.cn



16 ] W SR R A A M XA [R] 1 P2 2 e MR e 2 K s 3 6799

TBEBORIHE BB A e T £ AR AR
T — P ERIFE A 5 X g 307 5 A — v B2 A 5 1 o DX I
TR LR oM BB IRE bl B A TR A A
TSRS R EAT S A MR A AR . )
Uit R AR 2 S B0 WAE IR HORSCHOAS [ B Be B
ST SZ My TR A R 2 ) 2 R B
JRE 4 il A ) - MURB R R A RO i

HIF5E LAE SR i 1 Xk R R ol DAy AT
FERGE PR T ISE DX P e R v 1) 2L SR O3 A At i
AN [5) i R 2K TR AR AN [ 254 I 7 45 40 1) R 0
PERNZAENE, 208 1 B 3RS A5 PR A 1 X i
WURRE 8 BRSO, B T WA R ST A At DX - 0
Vi TRl A B R S BEREE HM IR S g Ay
Rt — v R A Al DX AR SR SR AR B S s R
S5, T Bk AL R AR AR AR MBS,
Hrkrtee — b RE A A b DX SRR v R R R S DL

B HURET N BB 38 4 5 BT L AR AR 1 T — 22 OB

22 3L Hf ( References)
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Rescaled distance cluster combine
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Fig.6 Cluster analysis of leafhopper groups at different land use

type in karst areas of light and moderate rocky desertification
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