ISSN 1000-0933
CN 11-2031/Q

1
|

Acta Ecologica




L J A 7S IR

L XX g
&9 (SHENGTAI XUEBAO)
AR A F 35 FESH 2001448 (FAHT)
El R

HNRIEIE 5 ERGIR

TR R A A P R W 5 g ) - PP KRE,ZEE,FEHE, % (1897)
W AR IIE T S B AT R HEJE e v evnrrn e et Fuez,E A (1910)
TR EB R AT R oo ER ;’%’{% }é\,%" %,% (]922)
MESERMES
FH = AN M3 By b JRER T B R AAE R AT COL K E B L HE AR A B o J v veeeennneeeineni i
....................................................................................... W E L E T E, KA, (1937)
Ay AR T AT AS RN T Aot T 5o 0 S R A AU 8 B A T A oo
....................................................................................... FERLT A R B, B A%, % (1946)
FUR R B il 2 AL T AR B ARG R B B A e EEm N EE, BER, % (1956)
B EACKT 2% 2 E A R F I BRAEM Frm e N EET, 2 EE (1965)
FERREFRE LA A F KT RE LRSS TACFFAE oo o, )0k, FE & (1975)
K T AT AR AN K BB o e AR INE I, ERT L (1984)
E T AL TR R B M Sl B P B B e e B, ENIR, EE R, % (1994)
IR A S AR R A S B R R e FH, TAME,FEK, % (2003)
BBRD B AFELGH LT ARG L R H B EWEHFTE - HKF,F F,F (2012)
BERAER 3T TG FE AL B A FE A R P SR e eeeeen e M 75 # AT %,Iﬁigﬁﬁﬁ,% (2020)
B TR R A AR BRAT—— AT N B IR A A e S X FaH, WA, % (2028)
AR AAG R 5 AR K EGE RAER R IR AT vvvereeernnneeen Fod Ko B #HHEA,F (2039)
e BEEMESRS
A R R AF R ETE RN BRI BT T e Bk, BREE FEE,%F (2050)
T A S AT )| 08 I Bl A ARMBEE A F LR Hra e BOE ik, 2B L, % (2061)
R BB BERE SR PR GAREE AR ox,EER, HERE F (2068)
2012 F A F IR A FAE Tk 2T DA E LM EFFAE s FTHA,K F,FHEHE % (2076)
ZHFEMHE P RBEERAL GBI Z T A oo B &, KOLE KL% (2085)
AT IR AL T8 3 5 K S S B BE T 2 M T AL e HEE REE % (2095)
Mot FERRBEAEESEKAEL——VARBEIEBEA B v wO4K = RE#E (2102)



=N XFEMLKES

A E SR E G EERNBDE R E K e

KB4 55t TV R EA LIRS E S R AR5

FELAEGRERALIREZSEZGE B ERILYE oeene-
W RERA PR IR B M A A DA BR AL R AAE R

ﬁlﬁ EF-J-LEIU\

Ry RER P Pb.Cd 77 FRIAUBAE R R E -

j;ﬁkg Einilb\
E T EEEARBMAAGAR L RIEZF AN

R R ARAC AT AR A A S A P R AE G e

.................... KB, EMA, E L% (2109)

YT U X FME, KB, £ (2118)

......................... BER,EF=H,E 7 (2128)
.................... WA, ZfEL FRE & (2137)

.................... EH L EHW, A AL E (2146)

........................ KEE LR, Z E (2155)

.................... REH ,F B ITHR,EF (2164)

HAFIEZARS . CN 11-2031/Q * 1981 % m * 16 * 276 % zh % P * ¥ 90. 00 * 1510 * 29 * 2014-04

EEECEEECEECEEEECEECEEEEE

HEEWR: ROAHRHS —R MR — R, P ERR R R Z M E 5, 2 22 Fh 3 ANAERN, A2 F 7L w4
DX 2R P ) IV L 2 5 L A () B8 B M A M T ISR, B BV R A2 TE AR BRAS RLE LA RS
K WL MR SRS FTR bR, Y A2 B HSR A 0 BT, 348 7 1R 2 0 Ve 1 A%, L L AR A
Bk NS EAGIL X AR A A IR AR o AZ LR A MO Forh L . S v A MR 4 7 £ 1
SR AR T 0 0o 7 v L ARAMAORT A0 A A g i 7 % Gk 107 ML 42 43 o 5 Y B S

HEREGRE: REFEEE MR E-mail: cites.chenjw@ 163.com



55 34 %55 8 1] 2o & E2 Eiid Vol.34,No.8
2014 4 4 H ACTA ECOLOGICA SINICA Apr.,2014

DOI: 10.5846/stxb201306101595

A, ST A, SRR BT BRIEAE 2 e RGN, 2R 5. 2= p AR T B R PR R AE (A VA 5] 22 S 43T A 25444, 2014, 34(8) :2085-2094.
Gao X, Zhang L M, Zhang X M, Yang J, Chen G H, Shi A X, Song J X, Li Q.Analysis of differences in insect communities at different altitudes in
Zanthoxylum bungeanum gardens, Yunnan, China.Acta Ecologica Sinica,2014,34(8) :2085-2094.

~EEHEFEREFHIENEBREERSH

= oo 1 ~ 1 1 oLl 1 P 52 o 2 2 1, *
& A& kI kmm'h F L HBAL L BRR,REME L E R
(1. mELOl R 0%, B 650201; 2. = F548 Wl AR ARAE Rt , 3@ 657000)

T BT T A VDT 7 AR [RIHER XA R th B SR REVE A 1 3 A5 A8 AL B S iR R R AR G 2R, 25 SRR W) ARG b
FL VRV I A 20 SRR S/, .S, /S, AR BAEE SR T o Sk I el b S AR A AR v P 50 I T 3 T e S T
S B AR AR (450—750 m) DX SRR v S AT B R R EEAR, B A (1300—1550 m) DX (A T IR T R s, 1
AH R BHEE ZHEE 58 F R S /S, .S, /S, FEbR i Et @ FIRE & nOFRsE , 1M P 40K (750—1300 m) XA IR EE R
T, B HURE VR (R RO AR B AR X RIS R S R S /S, S, /S, FEhR B BT R A
AR A58 e VA DX SR AE AR el T 2 R v DL 3B o PR B o T o S AR DR AN AR N AR, 23 A3 3R T 9 4 v JE B TV
JEXOS AL AR R R v R AR SRR T A2 3 R D L 1 0 4 A0 BT 5 R e

KRR LM VIR IR 5 B A RV R AE

Analysis of differences in insect communities at different altitudes in Zanthoxylum

bungeanum gardens, Yunnan, China
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Abstract: Zanthoxylum bungeanum ( Rutaceae) is one of the most important economic plants in some areas of China,
because Z. bungeanum could be used to mitigate water and soil loss through the reforestation of barren hillsides where
cultivation and tree removal has occurred. The mechanisms of insect community dynamics and pest insect outbreaks can be
identified through their relationship with environmental factors such as altitude, temperature, humidity and insect
community characteristics.

This study investigated the relationship between the environmental variables and insect communities in Z. bungeanum
gardens near the Jinshajiang River, Yongshan County, Yunnan, China. Insect communities were sampled from seven
different gardens at varying altitudes (low 450—750 m; medium 750—1300 m; high 1300—1550 m) from March to
September, 2008. All data were analyzed using multivariate analysis of variance ( MANOVA) and the level of correlation
using the Gray—system theory. The results were: 1) Insect community structure varied with altitude, suggesting altitude is
a key factor influencing insect communities in Z. bungeanum gardens; 2) Increases in altitude resulted in higher species
diversity, evenness, richness, S /S (the number of species divided by the number of individuals) and S, /S (the number of

natural enemy species divided by the number of phytophagous species) at lower altitudes followed by a decline at higher
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altitudes. However, the species abundance and dominance indices decreased at lower altitudes then increased at higher
altitudes; 3) Where Z. bungeanum gardens grew under more extreme climatic conditions, such as higher temperatures and
lower humidity at lower altitudes, or lower temperatures and higher humidity at higher altitudes, there were less diverse
insect communities. Thus, insect community characteristics such as species diversity, evenness, richness, S /S, and S, /S,
indices were lower and more unstable in gardens at lower and higher altitudes. The seasonal dynamics of insect communities
at lower and higher altitudes changed more quickly compared with those at medium altitudes. The climatic conditions at the
gardens at medium altitudes (750—1300 m) were more suitable for diverse insect communities with ideal temperatures and
humidity. Thus, the number of insects at the individual and species level in gardens between 750 and 1300 m ( medium
altitude) were relatively higher compared with gardens at lower and higher altitudes. The insect communities at medium
altitudes indicated better stability based on insect community diversity, evenness, richness, S /S, and S, /S, indices, which
were higher compared with the other two altitudinal groups. In comparison with the gardens at low and high altitudes, the
seasonal dynamics of the insect community at medium altitudes changed slightly; 4) The dominance indices for the insect
communities were higher at 450—750 m and 1300—1550 m altitude gardens, but lower in the 750—1300 m gardens.
Furthermore, the dominance indices at the low and high altitude gardens showed a more significant change among seasons
compared with the medium altitude gardens.

Overall, insect community dynamics in Z. bungeanum gardens ( Yunnan Province) may be influenced by altitudinal
factors such as temperature and humidity, affecting insect species and abundance in various sub-communities. The key
influencing factors were the extremes of temperature and humidity. The stability of insect communities in Z. bungeanum

gardens could be improved under suitable temperature and humidity conditions similar to those found between 750 and

1300 m.

Key Words: Zanthoxylum bungeanum; altitude; temperature and humidity; insect; community characteristic
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Table 1 The altitude and area of seven Zanthoxylum bungeanum gardens in different altitudes

W H HiHth Sample plot

lten Al A2 A3 A4 AS A6 A7
K Altitude/m 473.0 + 140  7145+35  912.6 £21.2  1051.5+9.5 1202.5 + 18.5 1354.5 + 21.5  1500.5 = 16.5
L Area/ hm? 0.4 0.82 0.45 0.26 0.24 0.69 0.38

A1—A7 593 7 SRR P AL A represents seven Zanthoxylum bungeanum gardens in different altitudes
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Table 2 Composition and structure of Insect communities in seven Zanthoxylum bungeanum gardens with different altitude

RS TE TR TR kT it
FEt Plytophagous group Predatory group Parasitic group Neutral group Total
Sample plot
Ng R N; R N R N; R Ny R N; R Ny R N; R Ny N;

Al 74 145.10 2579 69.51 26 50.98 136 3.67 25 49.02 209 5.633 32 62.75 786 21.19 157 3710
A2 98 48.04 4487 68.33 36 17.65 357 544 33 16.18 414 6.304 37 18.14 1309 19.93 204 6567
A3 103 48.36 4790 66.39 38 17.84 410 5.68 35 1643 411 5.696 37 17.37 1604 22.23 213 7215
A4 108 48.65 5092 65.03 40 18.02 432 552 37 16.67 407 5.198 37 16.67 1899 24.25 222 7830
A5 115 46.37 5000 60.20 48 19.35 457 550 42 1694 362 4.359 43 17.34 2486 29.93 248 8305
A6 100 48.08 3871 69.50 42 20.19 418 7.50 34 1635 244 4381 32 15.38 1037 18.62 208 5570
A7 88 50.00 5262 70.50 28 1591 177 237 31 17.61 234 3.135 29 16.48 1791 24.00 176 7464

Ny :IFEL Number of species; R: i Rate (%)

Zanthoxylum bungeanum gardens in different altitudes
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Table 3 The results of multivariate analysis of variance ( MANOVA)
on insect community characteristics in seven Zanthoxylum bungeanum
gardens with different altitudes

ER

Altitude A2 A3 A4 AS A6 A7
Al 3.06"" 17.62"" 5.24"" 2.58" 24477 2427
A2 13.79** 0.9100 2.79** 2.59*" 3.86""
A3 14.27*" 18.09"* 17.19*" 17.73""
A4 3.627% 3.127" 5467
A5 2.14%  2.32*"
A6 3.92""
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Fig.1 Seasonal dynamics of insect community characteristics in seven Zanthoxylum bungeanum gardens with different altitudes
A1—A7 FR T DGR AS BEFEMUE represents seven Zanthoxylum bungeanum gardens in different altitudes
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