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The effect of hedgerows on the distribution of Harmonia axyridis Pallas in
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Abstract: Non-crop habitats may enhance diversity of natural enemy species in simplificated crop fields and benefit the
reduction of pest population density. Hedgerow is a type of non-crop habitat which has its specific characteristics in
vegetation structure. Much research in other countries indicates that hedgerows can attract natural enemies or become their
habitats because they can provide shelter and alternative food, so that hedgerows have become important sources of natural
enemies in crop fields. In China, however, the effect of hedgerows on the population distribution of predatory insects in
agricultural fields has not been reported. This paper constitutes a study on the effect of hedgerows on the population
distribution of predatory insects in wheat fields. Its purpose is to provide certain scientific evidence that hedgerow can
provide shelter and alternative food for the survival and development of natural enemy population and to utilize these non-
crop habitats.

This paper reports a study on the habitat selection of Harmonia axyridis Pallas as the main predator in hedgerows,
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including Hippophae rhamnoides 1.. and coppice shoot poplar ( Populus sp.), in wheat fields, and on the effect of
hedgerows on the distribution of Harmonia axyridis Pallas in the agroforestry system of Daxing, Beijing, from 2009 to 2010.
The result shows that: firstly, in the early period of wheat growth (from regreening to heading or anthesis) , the population
density of H. axyridis on hedgerows is 3.25 to 9.57 times more than that in wheat fields, so that hedgerows are the main
habitat for H. axyridis when transiting from overwintering sites to wheat fields and the species pool of H. axyridis in the
agroforestry system. Secondly, in different periods of wheat growth, H. axyridis is inclined to the habitat of aphides
substantive distribution, and there is apparent movement of H. axyridis among these habitats. More concretely, H. axyridis
appears to favour hedgerow in the early stages of wheat growth (from seedling establishment to heading stage or anthesis) ,
because on the one hand there are many other aphides in the hedgerow which can provide alternative food for H. axyridis to
reproduce when there are not many wheat aphides in early stages of wheat growth, and on the other hand the overwintering
generation of H. axyridis prefers to perch on high plants after excited insects, while H. axyridis prefers the wheat field in
the later period of wheat growth ( anthesis or pustulation to full ripe stage), because wheat aphides increase largely but
there are few aphides in the hedgerow. Thirdly, after wheat harvesting, the population density of H. axyridis on coppice
shoot poplar ( Populus sp. ) increases by 42% more than that in the full ripe stage, when the hedgerow can supply an
important refuge for H. axyridis.

This paper concludes that population density of H. axyridis rises and falls in different periods and different habitats,
which on the one hand has to do with spatio-temporal distribution of aphides and on the other hand hedgerows that are stable
and in natural habitat provide an important refuge for H. axyridis when agricultural landscape changes sharply due to crop
harvest. It implies that habitat having above-mentioned functions is the survival foundation of natural enemies in the agro-
ecological system and is the requirement for realizing ecological regulation and management of pests. Therefore agricultural

protection forest may play an important role of ecological stability in agroforestry systems.

Key Words: Harmonia axyridis Pallas ;hedgerows ; agroforestry system ; habitat selection
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Fig.1 Sketch map of test-field
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Table 1 Classification index of aphides occurrence level on hedgerows
5 Level 0 1 2 3 4

BRI i Sk
Population density of aphides

0 <20 20—350 50—100 >100

2009 EA R BT SRR AR R /D ANRET 2 A ZOR B ISCH B0 91 4R . 2010 AF BRI £
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AR BEK RAR 2 , /N IR T HCH AR 15 d DL b ORI AR AR IR 5 d 22470,
1.3 Bl trorik

B AL FER F SPSS17.0 H1 Origin7. 5 3K 44, 43471 775 4 Mann-Whitney U R 56 , 7] #42 IG5 H.AE F #9 W
R Ty 225081, Z 8 HLEBCR ) LSD ¥, A Pearson AHIC R4, 22 1 U B8 0 H o« =log (x+1) A5
AT XRS5 PR AT e AT [« D22 BERR RS (/i BR) J o U AR BRI Simpson I EHE 25K
C =Y (N/N) AEHFRENHERT 0. 1 BOFIEE, N, WBEE A DR EASAEL, N OVBEE A
%L
2 HRESH

XA 1 8 A B, A 22 WA B P R i = 2 S RS | LA 8U R ( Propylea japonica Thunberg) |1
B HL( Coccinella septempunctata L. ) SO ( Harmonia axyridis Pallas) A =3 | ILAMNAA B84 18 ( Syrphidae ) |
L5 ( Chrysopidae ) 35 RELR H
2.1 AFEAES T REALHF

RS E AR W] 2 1 4—10 A REEHEFNE Jy 5w 300, 22 Wb 4—6 A 3 43 il 2 fa 8050
B pEPAR A R (R 2) . il W, W IR T Ik, S0 B A2 A A B 85k (VD e i Fig
BT AT ) LRI R,

%2 AREBRREGBE

Table 2 Dominant in different types of habitats
KL Natural enemy

A
bt faan S LR o o
P. japonica H. axyridis C. septempunctata Syrphidae Chrysopidae
2009 SEVDIRERE
2009 Sea-buckthorn hedgerow 000 0.98 0-01 0.00 000
2009 4F-Z M
2009 Wheat field 0.19 0.41 0.33 0.04 0.03
2010 AEVPiRERE
0.01 0.92 0.02 0.01 0.04
2010 Sea-buckthorn hedgerow
2010 4R HA A
.02 . . .01 .1

2010 Coppice shoot poplar forest belt 0.0 0-88 0-00 0.0 0-10
2010 4%

010 4732 [ 0.57 0.29 0.08 0.03 0.02

2010 Wheat field

2.2 FERERE L REFE S

RGP LI EARE S (WSS M &) DIER R KB E RS aRE, 5o BiR R
WITE 4—o6 Ay, mire 5 A 0y, Ui IE R A/ NE AR K 2 (A EE 0 . sl B A B &0
g RIS R A HAGR b (B2 B3 FiE 4)

T 4 H BARZE 4 Apaitint 4 A A3 S ARt a2, Sapli () E s -
T4 A A, RAESEZE S J Erha) NI RS S iE B, skt 4 A
A LIE B (C. populeti) FITEH B (C. populialbae) i F- WY BANHET 5 H L AIgE AL AR B
PRI, A5 0 4% B Ay 3k B3 i 400 €0 SO e R B A 8 R S T, S A AR I 19%) A il /U R 2 L 232 M 1) R o
Hahn, BURGE AZZ 1, HE/NZGRI 3 S B AR R e A%

MFE 3 AT LUE H EACE S 0 AR AR BRI N AR AR A0, 5 (0 B AR SRS T W 1 R o Y
O JE i e R SR B i 9D SR R e W e T R A, AR U 1Y 02,2010 4E 5 T 1A
(/N TEERII ) AW i A0 B (A ) B BRIV R AR B RN 2 W (RRR S R A 20 10d 22 Ay, HAEYD
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H i Date H # Date
E2 2009 EiBRGEE RS 32010 EVBREE EREMBENS
Fig.2 Population dynamics of natural enemies on hedgerows of Fig.3 Population dynamics of natural enemies on hedgerows of
H. rhamnoides in 2009 H. rhamnoides in 2010
WRERE R AR AN S TAG W 5% bl dUR AR R 12.00 —a— AL
2 Y. WO E LA SR BT R (C o DA
N, VPR Z VD 7l . 2.00 —— LREIH
elacagni) , KA 4 Hpa) £ 5 Avf), K4 6.00 Igi{%
34

4.00

FER S T 2 W R AE R R 1 2, (BT

R B/ (K /m?)
Population density of natural enemies

W 2T, TORAR S 1 B I R, AR B o
L F R A L R gg
PN AR I P VD R 1 (0 S ek B 040
EPREZE R B E(P=0.000,a=0.05), {1 2009 4EH) & 0.20
2010 4 2. 55 1, I FL 2009 4F 5 (3 50 h 5 4 00 0 gewabebiiins thos—
2010 4E 5L 10d 2647, AT RE T 2010 4F L% 2% % g & 8 ¢ %H;Daf' g & 2 2

K BRAAR S o T BTG R A ST ) g e, A i it
HIEW S i B4 2010 EGWEEET ERBMBDNE
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5) 30T/ IN 22 Sl R B RN 4 48 100 38 B e, 22 S K A
A BB INIESE TN, 2010 AR/ A A KINNAGR 5500 [ 5 (B 3 BE R VD i iy 7. 58 £, =3
ZE5 W (P=0.000,0=0.05) , X &M TR 0 A KEEREEE R TRZ0 5 O b pist s
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o A KRR R S, SRR - R RN AR K, 2000 AR EAEIHR B2
I 85 E AR W 2010 4E 5 1. 31 F5%F0 3. 53 4%, T 2010 4Ffa 20 5 35 BF 2 2009 4R 14 3. 36 5, 4EBRiE 2 H
A RELERRE ARSI S (P=0.043,0=0.05) . LR T H (P=0.000,a=0.05)  f@o0 54
(P=0.005,a=0.05) , XA HEY 2010 4FREMIEMK R IME A K, 1 R R AR PRl 2 22 5 3
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Fig.4 Population dynamics of natural enemies on coppice shoot

poplar forest belt in 2010
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Table 3 Mean+SE of H. axyridis in different types of hedgerows in wheat growing period
PRk & W] A
Sea-buckthorn hedgerow Coppice shoot poplar forest belt
fenlii S € S L 2 W AR AR S € S L 2 UF R AR

Childbearing period i
Population density of

Aphides occurrence

Population density of Aphides occurrence

H. axyridis level H. axyridis level
&7 Regreening stage 0.03+0.01 0 0 0
P19 Jointing stage 0.14+0.04 0—2 0.02+0.05 0—3
g stag
T Heading stage 0.55+0. 16 2—1 1.21+0.44 4—3
P4E 8] Anthesis 0.24+0. 06 1 5.16+1.38 2—1
FEI LY Pustulation to milk stage 0.02+0.01 0 1.47+0.30 1
528 Hard-dough ripening stage 0.06+0.03 0 0.41+0.15 1
SER Full ripening stage 0.06+0.03 0 0.43+0.11 0
F WG %6 FLK Fifth day after wheat harvest 0.01+0.01 0 0.61x0.19 0
2 1400 o T 4.00 QE E 3000 R
~ & 1200} ! 1350 8 § ~ g%
E 2 s £ — 2500 ]
EE {3.00 = 8 S e g
X 2 10.00 XE X 2 ~ §
2F 1250 2< Z g 2000} X3
B 800 B 2 B el
=i 1200 i 2 % o 1500 %é‘
L2 6.00 f £ B w2z
£ {50 E2 2 000} 3
S 400 | § 22 & =
® 5 11.00 -2 g RS
K2 o K-S 500} =
5 ’ =S 2 . Th S
& ) = & 0 =9
£ 0 0 = a =

BE5 2009 FEHFREHRUERHEAMBHT
Fig.5 Population dynamics of wheat aphides and their natural

enemies in 2009

E6 2010 FEWREHRUERBERMBHT
Fig. 6 Population dynamics of wheat aphides and their natural

enemies in 2010

x4 EUERFHBHBTEAXRY

Table 4 Correlation coefficients(r;) of population density between wheat aphides and natural enemies

AR BE HHIEREL e SR LEIR B iy iy

Year Correlation coefficients P. japonica H. axyridis C. septempunctata Syrphidae Chrysopidae

2009 r 0.677 0.757 0.744 0.744 0.740
Sig. () 0.011 0.003 0.004 0.004 0.005

2010 r 0.504 0.311 0.517 0.594 0.453
Sig. (EAA) 0.028 0.129 0.024 0.010 0.045

2.4 /NEARIN S B )
2009 4, fE/NE A KENH GRFIH 2B e E R a UM g R 2 ey 3.25 5, —H xR
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0.05) , ZUPIREEE 1% 26 %, X RIALE/NZ A K5 10 5 60 0 AT 8l i e 00T ) 22 1, X R o 22
UoF N R AR T VD AR L JLJEf e S B s A VD R AR 1 AZE W & AU A W R D, R
AT A SRR AT

X} 2010 4F 5 AR RE 2 BE (3R 5) AT AEBE N AR B IR R 5 2200, 45 R R WL AR /N AR KT
(BRI 2 ) SRR RS EEmM i 4500 D Re B A2 I 3 R B 22 % W2 (P=0.000,a=
0.05) AP A Faty 11 5 €0 S0 L% B A il VD R B R 22 I 6. 38 A5 1 16. 55 A% A MEAE B L 7@
SRR R E M 9.57 £, “EEFBE(P=0.000,a=0.05) ; ZE KL H DR 5 g @5
W R T VDR 1 5 2 Y X R AR /N2 AR A A S I R A S M A A R 1 R, LA B
VERR S M SE T R i 25ly > TP IRERE >4 I 02 B T/ A2 400 01 2 B A A i 2l A g e
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x5 MESEEHFAAEREREIHFEHFE(/m?)
Table 5 Mean+SE of H. axyridis in different types of habitats in wheat growing period

HE B (- 2% B AR ME TR 22 )
Habitat( Mean+SE)

R NEEEMY

Year  Childbearing period sfffiin % |;|;|" fﬁfi i HE 7fe it}
hedgerow Wheat field poplar forest belt Com field
2009 &I Regreening stage 0.06+0.03 0
P Jointing stage 0.350.05 0.15+0.08
A Heading stage 1.38+0.23 0.40+0. 15
B Anthesis 0.530. 11 6.90+1.37
T FLJIY Pustulation to milk stage 0 12.10+1.59
Ji#4 8] Hard-dough ripening stage 0.050. 02 2.90+0. 48
SE3] Full ripening stage 0.010.01 0.50+0.22 0
FUWEHE 3 K Third day after wheat harvest 0 0.02+0.02
2010 R M Regreening stage 0.03+0.01 0 0
AW Jointing stage 0.14+0.04 0.03+0.03 0.17+0. 05
FhAEEI Heading stage 0.55+0.16 0 1.21+0.44
P 4EW] Anthesis 0.24x0.07 0.35+0.13 5.16+1.38
WA FL Y Pustulation to milk stage 0.02=0.01 3.65=0. 81 1.47+0.30
%Y Hard-dough ripening 0.06=0. 03 15.30+2.38 0.41+0.15
SE#Y] Full ripening stage 0.06+0.03 4.15+0. 88 0.4320.11 0
FIWEH LK Fifth day after wheat harvest 0.01+0.01 0.61+0.19 0.60+0.40

FWUGE A s b E R TSR G EUR Vb (P=0.000,0=0.05) , L F 5
FLEKRMHE A2 (P=1.000,a=0.05) ;7 L5220, i 27 F 5@ BUR S RN T 42% |,
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BHE I AT Lo S AR AU Y, AT RS S € IR AT B R S AE 7 P s — R WS REAR E R RERS
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Wi B2 R BT A2 1 A )
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