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Insect canmun ity diver sity and abundance in diver sif ied pine forests

L U Xing-Ping"?, L U Xiang-Hui’, WAN G Guo-Hong®, HAN RuiDong', GE Feng'~ (1 StateK ey L aboratory
o Integrated M anagenent o Pest insects and Rodents, Institute o Zoology, ChineseA cademy o Science, Beijing 100080, China; 2 College of
Gardening and A rt D esigning, Jiangxi A griculture University, N anchang, Jiangxi 330045, China; 3 College d Biological Engineering,
Fujian N omal U niversity, Fuzhou, Fujian 350007, China). Acta Ecologica Sinica, 2005, 25(11): 2976 2982

Abstract:M assion pine, Pinusmassonianal anb, and slash pine, Pinuselliottii Engelm, are themain pines in southern China

The insect gpecies composition and community diversity index w ere exam ined in six typesof pinesforestsat 15 d interval The
pine forests include pure pine forest; mixed pine forest w ith cogon grass, Imperata oylindrical (L. ); mixed pine forest w ith
Chinese fir, Cunninghamia lanceolata (L anh ) Hook; mixed pine forest w ith tea-oil canellia, Canellia oleiferaA bel; m ixed
pine forest w ith canphor tree, Cinnananum camphora (L. ) Presl and Formosan sveetgum, L iquidambar formosana Hance

and mixed pine forestw ith C. oleif era andL. fomosana from masn pine forest and slash pine forest Our results show that
therew ere no significant difference in insect gecies and abundance betw een themassion pine forest and the slash pine forest

How ever, significantly higher community diversity index of total insects and phytophagous group and lower community
diversity index of predatory and parasitic natural enaniesw ere observed in slash pine forest Insect ecies and abundance,

egecially the predatory natural enemies, from themixed forests are significant higher than those from the pure forests The
community diversity indicesof total insects, predatory and parasitic natural enan ies in themixed forestsw ere relatively stable
during the year, andw ere significantly higher than those in the pure forests How ever, the insect community diversity indices
varied anong locations and vertical layers of the trees Significant differences in diversity index of insect community were
observed in the direction of the northern and eastern parts of the canopy of the pine trees, but no such differences in the

uthern and w estern partsof the tree canopy. Smilarly, significant difference in diversity index of insect community occurred
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on trunk but not on canopy and litter layer of trees T he stability of insect community in them ixed pine forest w as discussed

Key words diversity; stability; insect community; mixed pine forests
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Table1 The situation of exper mental field
’ ) (a)
Plots Forest type Species composition Gradient Direction A ge of forest

() 1 Pure pine forest 15 10

2 M ixed pine forest with cogon grass 15 8

3 M ixed pine forest with Chinese fir 15 12

4 M ixed pine forest w ith tea-oil camellia 25 14

5 M ixed pine forest w ith canphor tree 20 11

6 . M ixed pine forest with 15 11

C. oleif era and L. f omosana
() 7 Pure pine forest 7

8 M ixed pine forest w ith cogon grass 5 13

9 M ixed pine forest with Chinese fir 15 11

10 M ixed pine forest with tea-oil 5 10

camellia

11 M ixed pine forest with camphor tree 5 8

12 M ixed pine forest w ith 20 8

C. oleif era and L. f omosana

* pure pine forest; mixed pine forest; Pinus massoniana L anb; Pinus elliottii Engeim; Cunninghamia

lanceolata (L anb )Hook; Cinnamanum camphora (L. ) Presl; Camellia oleif era A bel

oylindrical var. major, Schima superba Ggardn et Champ

1.2
12 , 10x 13m? , 3
0 , ,
10 [4-14]
1.2.1
), 4 , 2 ,

L iquidambar f orm osana; Imperata

1 1,

35am ( ) x 55am (
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Table 2 The canpar ison of the number and species canposition of insect canmun ity in var iousforest stands(%)
T " Phytophagous group Predatory group Parasitic group Spider group Else group
eo
sﬁ:nds NS NI NS N1 NS N1 NS NI NS NI
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
1 64 29 52 24 8 04 9 41 13 39 4 8 04 32 47 6 25 1 88
2 64 84 51 54 11 72 22 37 10 16 1 67 10 94 24 04 234 Q 39
3 66 42 69 56 12 69 17. 74 10 45 2 01 5 87 9 84 4 48 Q 75
4 67. 86 64 09 12 14 19 01 9 29 177 7 86 14 59 3 86 Q 55
5 67. 24 60 43 10 92 16 64 13 79 10 53 4 02 12 15 172 Q 35
6 63 25 56 70 15 97 18 96 15 38 10 84 8 97 15 16 3 42 1 54
7 49 04 49 33 8 65 14 83 23 08 9 16 8 65 23 72 10 58 2 97
8 52 81 48 09 12 36 25 16 12 66 573 8 99 15 61 13 48 541
9 64 49 51 96 12 15 17 17 8 41 2 39 516 18 48 9 35 304
10 60 58 51 81 9 62 17 83 10 58 313 Q 96 22 65 12 50 4 58
11 63 11 55 36 10 66 15 02 9 84 6 23 6 56 18 72 9 84 4 57
12 56 79 57. 29 11 11 13 61 15 43 11 00 6 17 13 96 10 49 4 14
59.09%, 52. 31%;
, F , (F= 46. 475, p= 0.4237)
, 1.57 2.01 ; ,

77.37%  83.51%
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2.2
( 3 , 2.8211,
3.0851, 1.09 , (F= 18.849, p= 0.0015)
) 1( ) 2. 3529, 6( )
3. 6513, 1.55 7( ) 12( ) 1.36 ,
, < < < < <
3
Table 3 The diversity index of insect canmunities in different plots
Plots Total community Phytophagous group Predatory group Parasitic group Spider group
1 2 3529+ Q 6008c 1 1021+ Q 1228bcde Q 9652+ Q 3019 1 1762+ Q 5672abcd 1 6382+ Q 5402ab
2 2 5547+ Q 6512¢ Q 6389+ Q 2254f Q 9915+ Q 6191b 1 2143+ Q 3442abcd 1 8462+ Q 156ab
3 2 7296+ Q 3894bc 1 1267+ Q 3289bcde 1 4517+ Q 503ab 1 1654+ Q 2707abcd 1 456+ Q 9145ab
4 2 8839+ O 9714bc Q 9016+ Q 5512def 1 2895+ Q 5492b 1 4303+ Q 2509abc 1 7887+ Q 438lab
5 2 7542+ Q 3061bc Q 9857+ Q 246c¢def 1 2317+ Q 2675b 1 5872+ Q 0928ab 1 2793+ Q 3641b
6 3 6513+ Q 6978a Q 7918+ Q 2533¢f 1 9361+ Q 1167a 1 6847+ Q 2068a 2 2306+ Q 4325a
7 2 5049+ Q 8704c 1 2808+ Q 3825abcd Q 9833+ Q 7004b Q 8835+ Q 2507d 1 5121+ Q 866ab
8 2 6621+ Q 7326c 1 4801+ Q 1953ab 1 1025+ Q 3942b 1 2101+ Q 3557abcd 1 8033+ Q 2227ab
9 3 1437+ Q 614ab 1 3172+ Q 2979abc 1 2381+ Q 4293b 1 0791+ Q 4115bcd 1 3223+ Q 5079
10 3 1175+ Q 4475ab 1 5739+ Q 0874a 1 103+ Q 3868b 1 0287+ Q 6102cd 1 8085+ Q 5138ab
11 3 6735 Q 6548a 1 3721+ Q 0719abc Q 8903+ Q 2636b 1 1183+ Q 4162bcd 1 9044+ Q 1762ab
12 3 4088+ Q 5757a 1 2612+ Q 2749abcd 1 3741+ Q 2129ab 1 5825+ Q 1825ab 1 4749+ Q 8368ab
* + M £ SE), (p< 0.05,Duncan’s ), The data in the

table aremean+ SE, means followed by the same letter within a colunn were not significantly different (p< 0.05, Duncan’s multiple range

test), the sane below

, 0. 9245,
66. 95% , (F= 24.854, p= 0.0005); , <
< < < < < < <
< < ( ) :
, 1.3109 1.1152, 1.18
1.3764  1.1504, 1.20 , )
, 1.04 ; 6 , 3
, 1.53 11 .9, 1.44
< < < < <
2.3
2.3.1 .4 4
, > > >
> > > , ( 17, :
1.26 1.87 6 12
, , 6 115 , 12
1.91 )
) 4 ,
(F= 2.923,p= 0.0039), (F= 2.306, p= 0.0204),

2.3.2 , ,



2980 25

> > , , ,
, 6 1 239 , 7 12 75.99%
= 2.845,p= 0.0156); (F= 1.833,p= 0.1039; F= 1.713,p= 0.1306) ,
, , < <
< < < )
4
Table 4 Insect canmunity diver sity index in different direction
Plots East South W est North
1 2 1777+ Q 7158bc 2 5718+ Q 5139a 2 6093+ Q 4529ab 2 7495+ Q 5414a
2 2 0733+ Q 5649bc 1 9378+ Q 5889ab 1 8895+ Q 6944b 1 755+ Q 5653c
3 2 2632+ Q 1444ab 2 2386+ Q 7433ab 2 0831+ Q 9055ab 1 7361+ Q 6028c
4 1 9731+ Q 6994bc 2 3786+ Q 7588ab 2 2539+ Q 819%4ab 2 4478+ Q 5423abc
5 2 1319+ Q 3495bc 2 1459+ Q 5035ab 2 047+ Q 4574ab 1 7203+ Q 4154c
6 2 3829+ Q 6546ab 2 3423+ Q 44ab 2 1551+ Q 579ab 2 0791+ Q 6902abc
7 1 3936+ Q 6645c 2 5909+ Q 9786a 2 4212+ Q 3787ab 2 6047+ Q 6447a
8 2 3751+ Q 2133ab 2 4217+ Q 5828ab 2 7445+ Q 4395a 2 5464+ Q 6553ab
9 2 3501+ Q 7215ab 2 0384+ Q 5363ab 2 0735+ Q 7668ab 2 3185+ Q 4703abc
10 2 7814+ Q 6752ab 2 7583+ Q 5775a 2 3818+ Q 3514ab 2 649+ Q 5133a
11 2 3958+ Q 8961ab 2 4021+ Q 8714ab 2 7533+ Q 2707a 2 462+ Q 483abc
12 3 0488+ Q 5123a 1 5983+ Q 4478b 2 1096+ Q 7784ab 1 801+ Q 5828bhc
5
Table 5 Insect canmunity diver sity analysis in different layer
Plots Canopy layer Trunk layer L itter layer
1 1 5173+ Q 6338c Q 6122+ Q 1359ab Q 7966+ Q 3626bc
2 2 3756+ Q 6496abc Q 6591+ Q 0852ab 1 1922+ Q 3339abc
3 1 8695+ Q 5628hc Q 7514+ Q 2709ab Q 8061+ Q 2427bc
4 2 3965+ Q 1615abc Q 7567+ Q 4482ab Q 7296+ Q 7496bc
5 3 289+ Q 5189%b Q 7074+ Q 2649ab Q 9529+ Q 3573abc
6 3 6301+ Q 4663a 1 3458+ Q 077a 1 1653+ Q 381labc
7 2 7193+ Q 9386abc Q 3871+ Q 0371b Q 5804+ Q 1305c
8 3 072+ Q 8618abc Q 5552+ Q 179ab 1 8527+ 1 10la
9 2 5702+ Q 3574abc 1 1427+ 1 0247ab Q 6337+ Q 3452c
10 2 699+ Q 6197abc Q 767+ Q 0341ab 1 6602+ Q 7813ab
11 3 4169+ Q 3612ab Q 8576+ Q 028ab 1 3692+ Q 2213abc
2.4
1 2 1 ,
, 6 ,
) ; 1 , 5 6 8
3 , 6 8 9 )
1> 2> 3> 4> 5> 6 (F= 11.587,p= 0)
( 2, 12 , 7 ,

(F= 14.351,p= 0)
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Fig 1 The change of insect community diversity index w ith the measuring date in different massicii pine forest stands
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Fig 2 The change of insect community diversity index with themeasuring date in different slash pine forest stands
3
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Table 6 The relative stability values of insect conmunities in different pine forest stands
Item . . .
M assion pine forest Slash pine forest
Plots 1 2 3 4 5 6 7 8 9 10 11 12
s/s 01314 Q1738 Q1227 Q2734 02872 (03928 Q09 Q1053 Q1469 Q253 0 2557 Q 2628
A verage Q 2302 Q 1866
/% 14723 14933 13039 17568 20625 24031 11287 12011 10421 14174 1 7519 2 1134
A verage 1 7487 1 4424
, A ni/mp)
(6] ( & s/s  s/s
, 23 37% 21 24% , s/s /% ,
: 6 s/s /5 1 198. 93%
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63. 42%; 6 . , 3( ) s/s /s : <

< < < < : , 12 s/s /% 7 173. 75%
87. 24% : < < < < <
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