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Arthropod community reestablishment and niche of the main groups in kiwifruit

orchards

DU Chao, ZHAO Huiyan" , GAO Huanhuan, LI Jianfeng, LUO Kun, HU Zuqing, HU Xiangshun
College of Plant Protection , Northwest A&F University, Yangling, Shaanxi 712100, China

Abstract; Previous research has shown that wild kiwifruit orchards have gradually been replaced by cultivated kiwifruit
orchards. The arthropod community in cultivated kiwifruit orchard can changes over time, from the community that arises
after colonization, to the climax community that establishes over the long term. In this study, we investigate the temporal
changes in the arthropod community and the niche of the main groups found in kiwifruit orchards. Arthropod communities
were surveyed in a wild orchard and three cultivated kiwifruit orchards of different ages (three years, nine years and 14
years) , and we used the data to calculate various community indices and spatial-temporal dimensional niches of the main
species groups. Approximately 90 species were identified, which belonged to three classes, 15 orders and 74 families. Main
species groups in the arthropod communities were apparent in the four types of kiwifruit orchards. There was considerable
variation in the number of different species groups. The proportions of different species groups in the wild kiwifruit orchard
were similar; however, in cultivated orchards, species groups that are considered as pest formed a large proportion of the
community. The differences in community indices ( diversity index, evenness and dominance) between wild and cultivated
orchards were statistically significant (P<0.01). The community stability of the wild kiwifruit orchard was the highest,
followed by the nine-year and 14-year kiwifruit orchards, with the three-year kiwifruit orchard having the lowest. There were
clear changes in the niches of species groups as the age of the orchard increased. The niches of spiders and flies were broad
in the cultivated orchards, regardless of age. However, during early cultivation, the hawthorn spider mite and leafhoppers
were the dominant groups with a wide niche. Because of high niche overlap, there was strong competition between
Microgramme spp. and the hawthorn spider mite. Microgramme spp. and gall midge gradually replaced the hawthorn spider

mite and leafhoppers to become the main pests with broad niches. Taken together, the results suggest that the arthropod

B&TH FER A ARERE T (39970112,20470268)
Yo H#3:2011-01-05; 1&iTH#3:2011-03-24
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community of the natural ecological system was more stable, with high species evenness, than the arthropod community that
colonizes and becomes established in cultivated kiwifruit orchards, which have obviously been disturbed by human
activities. Therefore, we find an important difference in the characteristics of community in wild and cultivated kiwifruit

orchards, which may help the development of a theoretical basis of integrated pest management.

Key Words: kiwifruit; arthropod; community reestablishment; niche
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Table 1 Basic features of arthropod community in orchards

Wy FhEx Species

o ‘ ! _ ymE S by A e
Orchards LA REOIAER PPER SRR Richness Diversity Evenness Dominance
Pest Natural enemies Neutral insects
B4 Wild 23 7 12 42 1.5362+0.0405C  0.8708+0.0588B 0.3924+0.0123A
3a 12 8 7 27 0.8942+0.0372A  0.6030+0.0223A 0.6845+0.0149B
9a 27 12 12 51 1.2819+0.0349BC  0.6233+0.0173A 0.5550+0.0148B
14a 33 14 9 56 1.0581+0.0380AB  0.5159+0.0197A 0.6138+0.0160B

R TEE N A bR EDR 2Z | R —FU B 5 A R RS TR RR 28 53 U8 3 (P<0. 01)

P e el 32 2% dOBCRE S An P 1, B A R Bk 32 R R 2 AR AR A LR BT RS, R AR e
W% 6—7 A ;3 AR AR bE 32 2 B AR A A, R R B 78 Al T Il AE
IR TR, H IO TE 6 Ay sl 7F,7 A BT 8 HTRE, /NEFHITE 7 .8 PIH AR @i, 14a BRBBE
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’fjﬁ% E HEli /J\ , IV):I /5‘] E @f% , U\EEUEJ% Hi 7/{ EE%[“% ,H;ﬂ Hd‘ﬁ?é Fig. 1 Time dynamics of main categories of pest in kiwifruit
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Table 2 Basic features of arthropod community in peak of pests

S Orchards FH B Richness ZBEPE Diversity Y51 Evenness HE#E Dominance
TFE Wild 27 1.9548=0. 1836¢B 0.8725+0.0132bB 0.3321+0.0590aA
3a 21 0.464620.0716aA 0.7497+0. 1395bAB 0.3995+0. 0960abA
9a 23 0.6045+0. 1228abA 0.4015+0.03367aA 0.4381+0. 1136abA
l4a 23 0.9873£0. 0884bA 0.4266+0.0573aA 0. 6485=0. 0696bA

2.3 W HEAESA
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Fig.2 Main groups of arthropod community in orchards
a: B Cecidomyiidae; b: M8l Cicadellidae; c: V¥ Agromyzidae; d: ¥k Araneida; e: % Formieidae; f: B Coccinellidae; g: & HUlI: Asididae;
h. 27 2E 8§ parasitic wasps; i: 82 flies; j: B Culicidae; k. L& M Tetranychus Viennensis; 1. BEA 85 B0 Lycorma delicatula; m: /N3 F
Microgramme; n; U5 Syrphidae; o: %% 2 Pentatomidae; p: H:Ah Others; 25 £ #4405 1 #% Ichneumonidae /1N Chalcididae ; 8 2% £, 45 I
Anthomyiidae , IF# Calliphotidae , Jik#8 Sarcophagidae , 5 A J & M RIZE £ M ; WSS W R ASHIE Halyomorpha halys FIBEAUE Dolycoris baccarum

K3 HAERBMPTEINEIRRFNT_RETARENESNES

Table 3 The spatial-temporal dimensional niche breadth and overlaps of main groups of arthropod community in wild kiwifruits

KT A ZLIERE (B)

Category Niche breadth ! 2 3 4 > 6 7 8 ? 10
1 0.35 1.00
2 0.11 0.27 1.00
3 0.07 0.28 0.38 1.00
4 0.67 0.52 0.45 0.34 1.00
5 0.67 0.42 0.42 0.21 0.76 1.00
6 0.10 0.31 0.12 0 0.36 0.27 1.00
7 0.08 0.20 0.36 0.05 0.18 0.39 0.13 1.00
8 0.08 0.26 0.87 0 0.34 0.36 0.12 0.39 1.00
9 0.25 0.49 0.52 0.33 0.65 0.57 0.39 0.36 0.40 1.00
10 0.16 0.23 0.46 0.20 0.41 0.46 0.08 0.72 0.42 0.27 1.00

1.3y Cecidomyiidae;2 ; HHif Cicadellidae ;3 ; 75 Agromyzidae ;4 . Ik Araneida;5 ; W Formieidae ;6 ; £ B0~ Asididae;7 ; 27 4= 1 parasitic wasp;
8 : H L Coccinellidaes;9 : #25 flies; 10 ; £ Culicidae

BRI B 1Y e sh My fie v 2 2= TR S 2 SR, 3a BRARBEIE (32 4) Hh, IR 4k A=
AN, MERIRZ e/, IR /NGB Y B 4 A A0 T B e K, SR WL B G R D) 5 IR 15 A
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I IS, LA 5 -5 /N T ) R AR A, U PTG X LA I 5 et BT SR A B VR LA I
ANERAFAE ST SR AR 5 05 bR/ FR RIS LA SN AR B0 A B, Ul B AT 100 A 7R R A DA e 1) AN [) 5 32
IR AR A B AN RIS 30
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Table 4 The spatial-temporal dimensional niche breadth and overlaps of main groups of arthropod community in 3-year kiwifruit orchard

Rt At g
v N S T T R A T R
1 0.37 1.00

2 0.28 0.39 1.00

3 0.18 0.43 0.61 1.00

4 0.18 0.37 0.45 0.40 1.00

5 0.08 0.22 0.04 0.06 0 1.00

6 0.66 0.48 0.72 0.64 0.62 0.09 1.00

7 0.12 0.37 0.47 0.32 0.49 0.51 0.31 1.00

8 0.09 0.13 0.59 0.46 0.29 0 0.53 0.21 1.00

9 0.38 0.41 0.37 0.23 0.28 0.29 0.58 0.25 0.46 1.00

10 0.02 0 0.29 0 0 0 0.08 0 0 0 1.00

1.1 Cicadellidae ;2 ; /N Microgramme ;3 : 1L A g Tetranychus Viennensis ;4 : Iy Cecidomyiidae;5 « AR it Lycorma delicatula ;6 )k
Araneida;7 ; 272 % parasitic wasps;8: BEH Coccinellidae;9 ;: #i 2 flies; 10 : 8 Culicidae

9a HRAEBERE (3 5) v, MR 4k AR A B, R 50 /N ORI R R AR /DN R 5
10 2 A A R B R R, R IR 5 0 ) EL AT R A O AR 5 LA I 5 /N R W | A e
LI | RS WSS B RO, DA LR 5 /N9 2 e i [] OGRS A, L R
KA s LA g 5 2R AT AR A

RS I FEBBRETEIMBEEEIELRN T RESMUEENESMAES

Table 5 The spatial-temporal dimensional niche breadth and overlaps of main groups of arthropod community in 9-year kiwifruit orchard

e AAITERE (B
1 0.41 1.00
2 0.26 0.18 1.00
3 0.37 0.43 0.37 1.00
4 0.16 0.62 0.09 0.38 1.00
5 0.13 0.08 0.05 0.26 0 1.00
6 0.59 0.53 0.23 0.56 0.24 0.30 1.00
7 0.07 0.01 0.19 0.17 0 0 0.37 1.00
8 0.07 0.07 0.12 0.13 0.12 0.01 0.20 0.56 1.00
9 0.61 0.53 0.27 0.35 0.27 0.10 0.54 0.33 0.40 1.00
10 0.49 0.52 0.22 0.34 0.10 0.28 0.64 0.19 0.13 0.51 1.00

1. /NHFH Microgramme ;2 ; I Cecidomyiidae ;3 ; -1 Cicadellidae ;4 ; LI A& -1 Tetranychus Viennensis ;5 : J % Drosophila melanogaster; 6 ; ¥l
Araneida;7 ; A7 £ % parasitic wasps ;8 : B IFME Syrphidae;9 . W8S flies; 10 B Culicidae
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Table 6 The spatial-temporal dimensional niche breadth and overlaps of main groups of arthropod community in 14-year kiwifruit orchard

e
1 0.51 1.00
2 0.37 0.68 1.00
3 0.28 0.18 0.12 1.00
4 0.11 0.48 0.59 0.09 1.00
5 0.11 0.01 0.08 0.02 0 1.00
6 0.07 0.39 0.08 0.01 0 0 1.00
7 0.56 0.54 0.59 0.32 0.46 0.26 0.06 1.00
8 0.23 0.52 0.15 0.26 0.18 0 0.39 0.31 1.00
9 0.53 0.83 0.55 0.23 0.39 0.14 0.23 0.55 0.04 1.00
10 0.49 0.60 0.70 0.17 0.37 0.23 0.04 0.70 0.19 0.52 1.00

1.0 Cecidomyiidae ;2 ; /NFFH Microgramme ;3 ; '8 Cicadellidae ;4 ; LLAE M4 Tetranychus Viennensis ;5 : J2 W Drosophila melanogaster ;6 ; #2%
Pentatomidae ;7 NILES Araneida;8 ; 2 parasitic wasps;9: [ S flies;10; I Culicidae
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