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Influence of edge effects on arthropods communities in agroforestry ecological

systems

WANG Yang', WANG Gang', DU Yingqi',CHEN Qiming' GU Yanfang'*"*
1 College of Life science, Henan University, Kaifeng 475004, China
2 Institute of Ecological Science and Technology, Henan University, Kaifeng 475004, China

Abstract; Biodiversity conservation of fertile farmland is becoming an important global issue. Farmland forest in agro-
forestry systems plays an important role in biodiversity conservation but the importance of borders between agricultural land
and forest for arthropods has been less studied. The aim of this research was to examine the influence of edge effects on
arthropods community structure of farmland forest. In this study, we surveyed arthropod diversity in 2008 and 2009 at
Shengan forest farm (34°31'—34°52" N, 115°00'—115°28" E), Minquan, Shangqiu, which is a typical region of the
Huang Huai Hai Plain. We selected three types of man-made forest: poplar ( Populus euram ericana ( Dode) Guiner CL
‘ zhonglin-46" ) forest (PF), Black locust ( Robinia pseudoacacia L. ) forest ( BF), and mixed forest with poplar and
Black locust forest (PBF). We investigated arthropod community composition, biological diversity and the influence of edge
effects on arthropod community structure using the sweep net sampling method and trapping method. A total of 15100
arthropod individuals belonging to three classes, 14 orders and 64 families were collected. The higher number of total

individuals was found in PF and BF,the highest number of groups was in the PBF. The results indicated that the group and
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individual differences of arthropod diversity at the family level did not significantly differ between years (P > 0.05).
However, the number of individuals among the different types of forest (df = 2, F = 59.48, P < 0.001) and the number
of groups (df =2, F =15.44, P < 0.001) did significantly differ. Compared with other forests, PF have higher species
richness: S ,; (9.65) > S,,,(8.78) > S,.(7.47). The order of values for the biodiversity index H' was: H',.(1.78) > H’
pp (1.65) > H' 1. (1.46), in which the difference between PF and BF was significant (P < 0.05). There are stronger
edge effects on community composition and the number of groups and individuals, in PF and BF compared with in PBF.
Rare species and farmland species are more abundant in the edge than in the forest. The numbers of individuals of common
species, such as Acrididae, Tetrigidae and Gryllidae ( Orthoptera) , were greater in the forest edges than inside the forest.
By contrast, Tettigoniidae ( Orthoptera) and Geometridae ( Lepidoptera) were less abundant in the forest edges than inside
the forest. The arthropod diversity indices of PF and BF were higher than that of PBF, but it significantly declined 40 m
into the forest. The PBF has smaller edge effects on arthropod diversity. The edge effects on arthropod community structure
and diversity were present up to 40 m into PF and BF, but only up to 20 m into PBF.

Farmland forest strips should not be less than 80 m wide unless two types of trees are planted in which case it should
not be less than 40 m wide. This approach ensures the persistence of forest species and maintains species diversity in

farmland ecosystems.
Key Words: edge effect; arthropods; agro-forestry ecological system; HuangHuaiHai Plain
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Fig.1 The style of site
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B A MRS, T B R, AR A IES R PRI Sie ype PF BF PBF

HEATE 5 MR 2 e o X B e . 2 REEFS BOR FH Y Fh FIIHRATHE Tree spacing/ (mxm) — 3x10 3%6 6x8
. w . . . ARk T Average height/m m m m
FEERRE(S) , Shannon-Wiener index ( H') A1 Pielou PEIBRE Average height/ 19 16 1

- M42 Average DBH/ cm 26.89 20.02 22.33
PAIBERER(T) W H == Y, PilnPi , J=H /InS ,

SPSS B AT AR GE TN T 22 3 Bt MR AR AT Z2 B2 R T 10% IOLHF (+++) ,1.01% —10% J i W (+
+),0—1% R WFPFE(+) .

3 #£8

3.1 AS[EBEMHL Y Sl PR TE A

PIAE A S E W sh ) 64 R, Hoh B IR 4E 10 H 55 B WIEHN 6 NRH, 2890 3 N RF, Sk
15 1003k, MHEMEESIM M AR 2L, 15 31 B, HACGE & SR B0 58. 74% s gk z A 22 B, &
13.60% . J5 2250 W5 R W AN R ARy (B ZEAF BRI MR 22 e AN 135 (P>0. 05) |, A [l 8 =X By bk 2z ] A4~ 44
B (df=2, F=59.48, P<0.001) LM (df=2, F=15.44, P<0.001) =57 B3,
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Table 2 The individuals and abundance of arthropod in different patterns of forest
B4 hEE PF BF PBF
Family Functional At L/ % Hhgcht LI/ % gt L/ %
groups Individuals Abundance Individuals Abundance Individuals Abundance
4% Rl Nabidae PR 6 + 10 + 98 ++
KIEF Lygaeidae PH 0 12 + 4 +
%8} Pentatomidae PH 0 58 ++ 14 +
£145F} Pyrrhocoridae PH 0 + 0
JEUERL Scutelleridae PH 12 + + 10 +
H5U5F} Reduviidae PR 8 + 20 + 10 +
BElRL Velliidae PR 0 4 +
H BB Miridae PH 26 + + 2 +
ZIHFL Coreidae PH 2 + 26 ¥ 114 i+
BIRARL Gerridae PR 12 + 134 ++ 66 ++
[F]#5 R} Acanthosomatidae PH 8 +
+ %8} Cydnidae PH 52 +
RIS EL Alydidae PH 178 ++ +
IR Geometridae PH 82 ++ 42 + 64 ++
FHEF} Notodontidae PH 82 4+ 52 —
FEIKAL Lymantriidae PH 0 2 +
IR AL Pyralidae PH 2 +
B IEEL Noctuidae PH 0
HHI%FL Vespidae PR 8 + 22 + 10 +
%8l Braconidae PA 2 + 0 0
/NEF} Chalcididae PA 2 + 22 + 24 +
BB} Formicidae PH PR 1166 i 1600 ot 538 et
AW Bl Carabidae PR 6 + 0 18 +
MR} Passalidae PH .SC 0 0 2 +
FEH Al Cicindelidae PR 2 + 8 + 314 4+
4t FFl Scarabaeidae PH SC 6 + 8 + 122 ++
NI AL Elateridae PH 4 + 2 + 6 .
15 HF} Tenebrionidae PH 2 + 22 + 20 +
ZLH A} Coccinellidae PR 18 + 36 + 14 +
B 1 AR Eumolpidae PH 0 10 + 30 +
FEFFE Meloidae PH 152 ++ +
ZH Bl Curculionidae PH 2 + 2 +
AL Chrysomelidae PH 74 4 0 28 +
PEMEIER} Chamaemyiidae PA 0 0 0
KR} Tipulidae PH . SC 4 + 0 40 +
FFiEF} Chloropidac PH 0 0 0
A #8F} Tachinidae PA 0 110 ++ 86 ++
R} Muscidae SC 6 + 82 ++ 40 +
JRIERL Sarcophagidae SC 346 ++ 48 + 156 ++
U R Asilidae PR 630 +++ 0 0
B AR Xylophagidae PH 0 0 0
IR, Syrphidae PR 16 + 8 + 160 +
FWEAL Phoridae SC 28 + 4 + 6 +
PEBCRl Chironomidae PH 0 0 2 +
IR} Fulgoridae PH + 536 ++ 2 +
TRWARL Cercopidae PH 4 + 0 0
1A Jassidae PH 138 4+ 26 + 4 +
A} Acridoidea PH 236 ++ 68 ++ 246
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s HER PF BF PBF

Family Functional RIS 21/ % RN 21/ % BN LI/ %
groups Individuals Abundance Individuals Abundance Individuals Abundance

ZEWEA} Tetrigidae PH 260 ++ 436 ++ 60 4+

IEIERL Gryllidae PH 1618 +++ 784 ++ 708 +++

@ WFL Tettigoniidae PH 212 4+ 938 ++ 1364 e+

WAL Myrmeleontidae PR 2 + 0 8 +

FIWAEL Chrysopidae PR 0 0 6 +

W8EL Coenagrionidae PR 2 + 0 2 +

WEIF} Labiduridae PH 6 + 2 + 0

IRIAF} Psittacidae PR 24 + 8 + 2 +

BB Armadillidiidae PH 0 0 2 +

WHIZERL Scutigerids PR 4 + 0 0

ARMIBRFL Zoridae PR 106 ++ 48 + 102 ++

TR} Lycosidae PR 0 0 0

F-RE R} Gnaphosidae PR 4 + 0 0

BRIRE} Salticidae PR 2 + 0 0

1wk Fl Thomisidae PR 0 6 + 2 +

Pl i} Araneidae PR 0 0 0

3.2 BT SRR B SR
3.2.1  HEARGORIRIE B AR AR %L

AN TRV AR b ARG AN [ BE 5 L 1 3R BB W 2 A5 1 (1 2) o BRI AR B i1 %t 15 B 3l 1
SR TR MR . MG BRI 24 ) AR ZE A 2] 20m 5 2R BFECR R HARE . MR BRI AR
G B L BB = AR, S G R 200 26 25, 1IN 20m Jo R BEE AR e . M MR S8 Ml %
ACZERERL 25 25, ) AR PN ZE M 5] 20m AbSSEEBONS AT 384 0 , 4k 2 1) P9 JEE 1 25 40 .60m , FSRERE 26 fil 25, & T
WA GRS . MRERBEE R 2R M IR R 2 | IS 5 B PR E SRR RS
Hfa e HEZAEN

35, O P 900
—O— BF
g 30| —/\— PBF 800 -
3
5 & 700 |
5 25| 3
5 s
€ 2 600 -
E £
Z 21}
500 |
15}
400 |
10 t A t t 300 ‘ ‘ ‘ ‘
0 20 40 60 0 20 40 60

Distance to forest edge/m
B2 BEMG AR [E BE B T B B B M B

Fig.2 The number of groups and individuals of arthropod in different distance to edge of forest
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S 540 3k, B 20m Abdw/)N, 7300 T EE) 452 Sk 382 Sk, BEA I ARIN SE AR B RS AT LT FOBE THE . W
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TSR XF s WLAR S M AN E] (18] 3) o A PEAY e Rl 2Rl kiRl B IR AR 2 i &2, i 2 1)
MRNIEA 20m J5 B TR, T 40m Ab#a TAE . s iRl i B ROER} B HbREk o3 A #5070, AR S [n] 1A S it
20—40m Fcie Lo BB 38 SRR N A B RSl Wk, A R AR PR i R0 e 3 T 2 LA i Ak
55.88% ,20m LAJG TREE] 11.76% . R AR R IR S MR SR BAIR, 1o AR P S A 28380 b T, 3 i S 7. 41%
F16.67% ,20m J5 T3 25.93% F137.50% , iGN BB B AN, 89 O Al B PR B Pk, —
7 T IS 0% 2l AT DA R 35 50— 5 TS O B/ 2 AR d ) B I AL R /N Sl W i P AR R SR %
TE A SRS R G TR RE A6 PR R AN AT /D (1) S A

80 50 60
Acridoidea 60 Tettigonioidea Gryllidae 50 Tetrigidae
40
60
40
40 30
40 30
20
g 20 2 =
ot
5 10 10
2
B 0 0 0 0
2 0 20 40 60 0 20 40 60 0 20 40 60 0 20 40 60
2 70 60
gz 60 Geometridae 60 Araneae 50 Formicidae
T
50
40
—FF
40 40
30 —O—8F
30 2 ﬁ PRE
20 20
10 10
0 0 20 40 60 0 0 20 40 60 0 0 20 40 60

Distance to forest edge/m

3 BREBEREERLEHSHLLS

Fig.3 Proportion distribution of common groups in different distance from the edge of forest
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>S e (8- 78) >Syun (7-47) 5 "V ZFEMEAREL H 1y (1. T8) SH' s (1. 65) SH' i (1. 46) oz
SRR S (BN H' 22 57 W3 (P<0.05) o 3 RBP4 20 BE R 45003 51l /2 0. 79 ,0. 75 #10.77, =3 Z ]
WA &R MU EERE SR 3 FhB i B 47k b LIAG R AR %) £ R Bl iy, B AR X AL A1K
3.3.2  HEMRGARIIE B 2R 5L

FEARZE ARG 15 s 2R e i 45 SR Bom (81 5) 3 RS M AR 2% S 1 2 1 10 38 v Tk, Hevp
MR ARG IR SRS 35— 3, MR 3 20m PR 2R — DB F & L, 40m A U T %, B ARl
G EAREYIFN TR AR PAE Y 40m A FEE I TR, 40m Fl 60m 2558 B 3

Shannon-Wiener 2E4) ZAEPEFR B 7R | 711 GR350 XIAZ AR PR FIAR AR PR 52 i 45K, AR B FE MR Z% 40m £
FEPEFE R 2 TR, 40—60m TR MMRIR SR 2 X 2 B 8 B A 52 R 4/, MR Z R PR BUIR T4
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