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Effects of the large scale ecological landscape features on the
movements of Sitobion avenae (Fabricius)
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Abstract [Objectives] To understand how different landscapes affect the movements of Sitobion avenae (Fabricius) and to
provide guidance for monitoring and predicting the occurrence of this pest. [Methods] The effects of typical landscapes,
including mountains, rivers and lakes, on the movements of S. avenae were investigated by conducting extensive sampling in
each landscape type during the time of year when winged aphids disperse. [Results] Numbers of winged aphids were much
fewer to the south of mountains than to the north, and near rivers or lakes. Mountains can impede the flight of winged aphids, and
isolated hills can influence their landing; aphids are more likely to land at higher altitude. Although rivers and lakes cannot be a
barrier to the dispersal of winged aphids, fewer winged aphids land near rivers and lakes. [Conclusion] Large scale, ecological
landscape features influence the movements of S. avenae in different ways.

Key words Sitobion avenae (Fabricius), winged aphid, landing, landscape ecology

Sitobion avenae (Fabricius) 2004
5
2006
1985
* 201103022
** E-mail: likebin54@163.com

2014-01-20 2014-02-06



- 330- Chinese Journal of Applied Entomology

51

1987

1991

#2005 GIS 700

Aphis gossypii
2006 Rhopalosiphum padi
2004

2002
22.51 km 20C
80%
3.67 km

Kieckhefer et al. 1974 2013

60~350 m

Wallin et al. 1967
1956

2009 2010 2012

85 5000 m?

1 #REA%
1.1 EEREM S

31°35'N  118°27'E
32°36'N  116°46'E

32°38'N 116°16'E

117°53'E

113°44'E

113°44'E

114°22'E

114°18'E

114°18'E

113°40'E

114°35'E

113°45'E

114°01'E

113°44'E

113°56'E

35°56'N 117°21'E
35°57'N  117°21'E

i

37°39'N  115°36'E
37°34'N  115°36'E
1.2 E#EAZE
x
3 10

33°07'N
33°07'N
33°08'N
34°54'N
34°55'N
34°55'N
34°55'N
34°59'N
35°33'N
35°36'N
35°40'N
35°42'N



2 : - 331-

3 6 20
2 km E -
a
S 15 4
0.5 mx2.0 m ol
50 A 10 -
B
£ b
i B
5 . 54
13 HHEAIEHE :
2
SAS9.1 = 0 : :
N AR UUNIYS]4
One-Way ANOVA/LSD South of the North of the
P<0.05 Bagong Mountain  Bagong Mountain
) Q:E% 5 ﬁ *h‘. HUREHE 5, Sampling spot
2.1 g CE T =1 .
LEaS TR RGHLA B NI P e
Fig. 1 The number of winged aphids per 100 plants
) ) south and north of Bagong Mountain
LSD
P<0.05
15.94 Histograms with different lower-case letters indicate significantly
6.15 / P<0.05 different at 0.05 level by LSD test. The same below.
80 - a
g T
2 2 e "
o ]
688 / ~ b
Q
438 / P<0.05 x o |
219/ g 1
' 5 J c
r 2
P<0.05 =5 ) T
62 / g ¢
2 %
= 0
P<0.05 ' ' ' '
Ml HEFRL WEERL dbil
South of  (fFE ) (fwdt) North of
2 mountain South part North part mountain
3 embosomed embosomed
in hills in hills
21.71
1656 P<0.05 HUREHE 55, Sampling spot

2 BEMELEEAEREERYTE



- 332 Chinese Journal of Applied Entomology 51

Fig.2 The number winged aphids per 100 plants south 596 / P<0.05
and north of Wolong Mountain
25 _
2 : a
s
S 20 - b
S
ol
KE s 22 FEBEEHHTEKEFIANEM
i S,
FS 10 |
3
fm 2
E 5 3
g
Q
<=
F 0 T T
410 400
South of the North of the
Culai Mountain  Culai Mountain 3
. 2 5
HUREH A5, Sampling spot
30.71
3 BRI AL A E R / 2574
Fig.3 The number of winged aphids per 100 plants '
south and north of Culai Mountain 9.74 /
10 - P<0.05
iZ] a
=
5 8 -
S b
X8 6
UII\H; E L, 40 -
5& 41 E A
K © o T
m 8 g 30 - a
E 2 A X B
g N
& =E 20
= iz .
0 : : 5]
=
NN it fm 2 10 —T—
South of North of g
mountain mountain s
<
H 0 T T T
KFFHLAL Sampling spot WEES S S
R 1=

, . - Xipingluo  Nancun  Gaozhuang
4 KRSEBLFEILBEUFERGE
Fig. 4 The number of winged aphids per 100 plants Bk Hb A5 Sampling spot
south and north of a mountain in Zhangtai

5 BEFRREBKREXEUMFERTE
Fig. 5 The number of winged aphids per 100 plants in
different places of Huixian

7.88 /



- 333

23 MlxFERKETTAN RN

I. 150 m South of mountain 150 m;
II.

50 m South of mountain 50 m;

Ut .
- I11. 50 m North of mountain 50 m;
1 V. 150 m North of mountain 150 m.
2 3 4 2 10 - a
<
1 2 !
e 8 -
100 m 3 s =
4 60 m RE 6] b
i £
T2 i
=
2 24
1 1 6 2
Sl
150 m 0 T T
875 / 50m 7.92 / 1) iik]d
150m 5.83 / 50m 4.17 South of North of
mountain mountain
/ 150 m .
HUkEHb A5 Sampling spot
50 m
P<0.05 7 1 SR B E it =
Fig.7 The number of winged aphids per 100
5 ; plants south and north of No. 1 butte
1
8.33 2 1 8
501/ P<0.05 100 m
11.25 / 200m 1031 /
200m 6.25 / 100 m 4.37
15- /
E
a
§ a P<0.05
<& a 2 9
~ 3
1 §~ ab 2
25 . b 10.78
i ig 531/ P<0.05
g 3 1 10
&
- 0 T T T T 50 m
I I I v 14.12 / I150m 9.18 /
150m 9.17 / 50m 6.25
B4 H p5. Sampling spot / som 3
P<0.05 3
6 1SMUREIEARTERITEL L 2 11
Fig. 6 The number of winged aphids per 100 3

plants south and north of No. 1 butte



- 334. Chinese Journal of Applied Entomology 51

1096 /
10.44 /
4 1 12
100 m
18.44 / 300m 15.00 /
200 m 13.13  / 300 m
12.19 / 200m 8.13 /
100m 7.81 / 100
m
152
_‘g a
o a
=
~ 7 104
K &
=
e £ u
5 S b
2 54
b 8
=
g
2
E o0 : : : :
I | 11 v

HUREHb & Sampling spot

8 2SR FEHRTETIL
Fig. 8 The number of winged aphids per 100 plants
south and north of No. 2 butte

I. 200 m South of mountain 200 m;
II. 100 m South of mountain 100 m;
[I. 100 m North of mountain 100 m;
V. 200 m North of mountain 200 m.

15 -~
£
= a
o
S
f\: 10 4
X &
=
<
£S5 -
o 2
g
=
[}
=
F
0 T T
i) 1|4

South of mountain North of mountain

HUA H 5. Sampling spot

9 2 SIMLFEItAE BTG E
Fig. 9 The number of winged aphids per 100 plants
south and north of No. 2 butte

300 m 100 m
100 m 200 m
300 m 300 m P<0.05
200 m 300 m
w207
g
= a
(=)
= 2 1549
:/ -§ b a
o 8 10+
55 ,
=2
fm 8
5 4
:
2
& 0 T T T T
1 I I v

IUHEH A5 Sampling spot

10 3 SMLFEtH AR ERTFET L
Fig. 10 The number of winged aphids per 100 plants
south and north of No. 3 butte

I. 150 m South of mountain 150 m;
II. 50 m South of mountain 50 m;
[I. 50 m North of mountain 50 m;

V. 150 m North of mountain 150 m.



2 - 335
P 2 13
§ a
= a 4
S
= = 12.57 /
A & 104 1202/
—
o g,
B J
® © 7 9
g 3
g
=
[}
-
0 T T 10 12
i) 1thdk
South 9f North qf 6 10 8
mountain mountain
12
BUkREHb 5 Sampling spot
6 8
11 3 SIMULEEILE B & kit E
Fig. 11 The number of winged aphids per 100
plants south and north of No. 3 butte
2 25 4 10 12
5
& a
g 20
X B P e
~ 2 7] bed
1 2
i °‘5 10 - e de
im g 15 4
£ 5 | 2 a
a 5 % —'— a
2 =
= 0 =
T T T T T T — — 10 i
I I il v v VI K &
=
P & Sampling spot I '§.
B &
T2 5
12 4 SILEILE PR E T T =g
Fig. 12 The number of winged aphids per 100 2
plants south and north of No. 4 butte 2
H
I. 300 m South of mountain 300 m; 0 ' '
II. 200 m South of mountain 200 m; LLirE 1]
e 100 m South of mountain 100 m: South of mountain  North of mountain
V. 100 m North of mountain 100 m; HUREHE A5, Sampling spot
V. 200 m North of mountain 200 m;
VI. 300 m North of mountain 300 m. 13 4 SMUBEtLEBRRTEHRITE
Fig. 13 The number of winged aphids per 100 plants
south and north of No. 4 butte
100 m 200 m 300 m
200 m 300 m .
24 GARMNFERKEGFINGFNE
300 m 200 m 100 m 200 m
P<0.05



- 336- Chinese Journal of Applied Entomology 51
10
g
3.12 50 m 5.63 / a5 g a
[l
100 m 7.81 N = a
3 [
/ N 6 o
.
100 m 200 m il é
BS 4
813 / *‘ﬁ e
(5]
P<0.05 T,
=
=
2
=0 : ;
2 15 BT BT
South of the North of the
6.96 / 624 | Yellow River Yellow River
HUREHE 5, Sampling spot
| 15 #HAE AL A AT | bR =
Fig. 15 The number of winged aphids per 100 plants
16 south and north of the Yellow River
*g 25 ~ a
a ab
=) i
= 20 be de
11.2 11.3 X &
Z g 15 p d
2 000 m o5 S
a,
5& 10
1 000 m 2 000 m ® B
o 8
Na) .
5 5
|22} 15 7 E 0 T T T T T T
3] <
g =
= I II I 1AY \% VI
a
(=3 .
= HUREHb & Sampling spot
i 5 10 4 a a
XK &
g . 16 HAEILFEEES BT EHRITFRTL
= § a Fig. 16 The number of winged aphids per 100 plants in
.::.e; e 5] b different distance south and north of the Yellow River
[
E I. 2 km South of the Yellow River 2 km;
5 1I. 1 km South of the Yellow River 1 km;
=
= 0 T T ' T MI. () Close to the Yellow River(S);
[ 1 1l v IV. () Close to the Yellow River(N);
HUREH A Sampling spot V. 1 km North of the Yellow River 1 km;
VI. 2 km North of the Yellow River 2 km.

14 HFFREREEAFEMGERFELML
Fig. 14 The number of winged aphids per 100 plants
in different distance in north of the Yellow River

I.
II.
1.
Iv.

Close to the Yellow River;

50 m North of the Yellow River 100 m;
100 m North of the Yellow River 100 m;
200 m North of the Yellow River 200 m.

19.17 162 146 /

2000 m
1 000 m

P<0.05

21.67 / 2000



2 : - 337

2 12,
m s
P<0.05 14 s
= 94
14 )
A+ 2,
=
i e 6
-
E
2 17 2
‘E:') 0 T L T L T
16.86 / [=
I 1I I v v
1527 /
BUREHE & Sampling spot
1 18 HNEEETAREEGERTEHRITE
Fig. 18 The number of winged aphids per 100 plants in
18 the different distance of the Huaihe River in Wuhe
0.83 100m  3.67 [ . S4B Close to the rive;
/ 300 m II. 37 100 m 100 m far away from the river;
500 m 700 m II1. 557 300 m 300 m far away from the river;
IV. &3 500 m 500 m far away from the river;
10.01 9.54 7.69 V. B3 700 m 700 m far away from the river.
100m  P<0.05 2z 407
=
S
1 - 304 b
0 &
19 53
=
11.84 / 100 m =%
= i
(5]
26.58 / P<0.05 g &
Sika _2
'2o0
20 8 7
. 2 £
g T ‘ 2
s o
g 157 E 0 , |
A a ST E5100 m
I E 10 + Close to 100 m far away
=5 E the river from the river
® ©
Im 8 5 HUREHY 5 Sampling spot
:
é 19 HEEEATEESEANTE®TE

0 I f Fig. 19 The number of winged aphids per 100 plants
in different distance of the river in Yingshang

AR #L
South of the North of the
Yellow River Yellow River

B H p5. Sampling spot

17 BN ERTE
Fig. 17 The number of winged aphids per 100 20
plants south and north of the Yellow River 504 554 /



- 338 Chinese Journal of Applied Entomology 51

15 17
20
14
16 18
19
25 AN TEREFIANEMRE
1 15
313/
200m 396 /
400 m 600 m 800
m 1 000 m
563 729 583 6.67 /
200 m 400 m 800
m 1 000 m
200 m 400 m
800 m
P<0.05
2
16
6.11 / 5.42
/
22
21

400 m

8 _
g a
= a
o
S 6 -
o
XK &
— =
i f%* 4 _|
e
®°
=2
3
=
[}
=
PARNST ) &N
Outside Inside
of the of the
Jiangxin Jiangxin
Island Island
BUHEHD 5 Sampling spot

20 ST BAMNEERTERTE

Fig. 20 The number of winged aphids inside and
outside of the Jiangxin Island
2 10
<
a a
(=1 8
_ % abc abic ab
-
— -
= be
e 5 .
B S 4]
=7
fo 2
g
|
.é) 0 T 1 T 1 T 1
I II I v \ VI

HUREHE 2, Sampling spot

21 BREKCHIRGTEEE AN T2
Fig. 21 The number of winged aphids in the different
distance of the Hengshui Lake

I. Close to wet land;

II. 200 m 200 m far away from wet land;
[I. 400 m 400 m far away from wet land;
V. 600 m 600 m far away from wet land,;
V. 800 m 800 m far away from wet land,;
VI. 1 km 1 km far away from wet land.



- 339

1987

2005

2002

Johnson 1963
Riley et al. 1995

2004 2004
1 000 m

2
g 8- Zlotkowski 1999
<
=5 a
g 6 a
~ o _'_
K &
=t
o8 4
5 J
£
fo 2 24
3 2002
2
H 0 T T
7K Ly
AL HLARE
North of South of
wet land wet land
F3p5 Sampli t
PFEHLR Sampling spo 1990 2004
22 EAGHIRM RSB E KT E
Fig. 22 The number of winged aphids per 100 plants
south and north of the Hengshui Lake
3 i it
10

12



340- Chinese Journal of Applied Entomology 51

1995 1999 2004

1990

Moericke 1950 1952

2008

SRk (References)

Johnson CG, 1963. Physiological factors in insect migration by
flight. 423-427.

Kieckhefer RW, Lytle WF, Spuhler W, 1974. Spring movement of
cereal aphids into South Dakota. Environmental Entomology,
3(2): 347-350.

Moericke V, 1950. Uber das Farbsehen der Pfirsichblattlaus
(Myzodes persicae Sulz.). Zeitschrift fiir Tierpsychologie, 7(2):
265-274.

Moericke V, 1952. Farben als Landereize fur geflugelte Blattlause
(Aphidoidea). Zeitschrift Fur Naturforschung Section Ba Journal
Of Chemical Sciences, 7(5): 304-309.

Riley JR, Reynolds DR, Mukhopadhyay S, Ghosh MR, Sarkar TK,
1995. Long-distance migration of aphids and other small insects
in northeast India. European Journal of Entomology, 92(4):
639-653.

Wallin JR, Peters D, Johnson LC, 1967. Low-level jet winds, early
cereal aphid and barley yellow dwarf detection in lowa. Plant

Disease Reporter, 51: 527-530.

Zlotkowski J, 1999. Migracja waznym elementem cykli zyciowych

mszyc. Ochrona Roslin, 43(09): 12—13.

> > s , , 2006.

,32(5): 72-75. [Cao YZ,
Yin J, Li KB, Zhang KB, Li XQ, 2006. Exploration of the factors
causing the outbreak of wheat aphids and the control strategies.
Plant Protection, 32(5): 72-75.]

., . . , 2002.

, 45(1): 80—85. [Cheng DF,
Tian Z, Li HM, Sun JR, Chen JL, 2002.
Influence of temperature and humidity on the flight
capacity of Sitobion avenae. Acta Entomologica Sinica,
45(1): 80-85.]

> > , s ,2013.

2013 . 56—65.[Du GQ,

Cao YZ, YiJ, Yang S, Li KB, 2013. Migration of aphids and its

host selection. Annual Meeting of the China Society for Plant
Protection 2013. 55-65.]

> > s , s , , 1987.

, 3003):

277-284.[Dong QZ, Wei K, Meng QX, Wu FZ, Zhang GX,

Zhong TS, Liu DH, 1987. Studies on the long distance migration

of Sitobion avenae in Ningxia.  Acta Entomologica Sinica.,

30(3): 277-284.]

, ,2004. . , 20(6):
251-254. [Guo W, Shen ZR, 2004. Advances in Long-distance
Migration of wheat aphids. Chinese Agricultural Science Bulletin,
20(6): 251-254.]

, 1990. . , 11(5):
59-70. [Li HM. 1990. Studies on the experimental population of
Sitobion avenae. Journal of Jishou University, 11(5): 59-70.]

s s ,2004. . ,
41(4): 301-307. [Liu XD, Zhai BP, Zhang XX, 2004. Advance
in the studies of migration of aphids. Chinese Bulletin of
Entomology, 41(4): 301-307.]

> > s , , 2006.

, 49(4):
619—624. [Liu XD, Zhai BP, Liang SA, Xu AH, Gong QH, 2006.
Migratory and sedentary strains of aphis gossypii glover and the
flight characteristics of their hybridized offspring. Acta
Entomologica Sinica, 49(4): 619-624.]

s s , 2008.

,28(10): 5113-5122. [Lu YH, Zhang
YJ, Wu KM, 2008. Host plant selection mechanisms and


http://c.wanfangdata.com.cn/Periodical-kczs.aspx
http://c.wanfangdata.com.cn/Periodical-kczs.aspx
http://c.g.wanfangdata.com.cn/Periodical-kcxb.aspx
http://c.g.wanfangdata.com.cn/Periodical-kcxb.aspx

341-

behavioural manipulation strategies of phytophagous insects.
Acta Ecologica Sinica, 28(10): 5113-5122.]
i, , , , . , 2005.
GIS

. 849—852.[Tian Z. Chen ZG, Zhang YJ, Jiang YY, Sun JR,
Cheng DF, 2005. Preliminary studies on the application of GIS
on migration of Sitobion avenae. Studies on the prevention and
control of agricultural biological disasters. 849-852.]

> , , 2005.

( ), 23(4): 405-407. [Wang XY, Li XJ, Zhang
GX, 2005. The behaviors of aphid. Journal of Shenyang Normal
University (Natural Science Edition), 23(4): 405-407.]

s , 1995.

, 17(1): 39-41.[Qiu MS, Zhao ZM, 1995.
Studies on autumn migration and reprodutive capacity of
Malaphis  chinensis. Journal of Southwest Agricultural
University, 17(1): 39-41.]

s , 1991.

, 2(3):11-15.[Yang SQ, Yang
YL, 1991. Preliminary studies on the relationship between the
long-distance migration and air movement of Sitobion avenae in
the northern winter wheat region.  China Plant Protection,
2(3):11-15.]
s , 1999.

, 5(4): 29-31.[Zhang C, Pan XM, 1999. Studies
on cotton aphid's migration and its use of energy substance.
Anhui agricultural Bulletin, 5(4): 29-31.]

s , 1956.

6(3): 253-270.[Zhu HF, Zhang GX, 1956. The occurrence and
spread of cotton aphid in the cotton field. Acta Entomologica
Sinica., 6(3): 253-270.]

> s s > > s > s

1985. ,
12(1): 9-15.[Zhang XC, Zhou GH, Shi M, Fang JZ, Zhao ZP, Li
SH, Dong QZ, Wei K, 1985. Studies on the long-distance
migration and the law of toxin transmission of wheat aphid. Acta

Phytophylacica Sinica, 12(1): 9-15.]
, , , , ,2009.

2009 . 252-258.[Zhao ZH, He DH, Zhao YS, Shi
Y, Zhang DZ,2009. Influence on wheat aphid population
dynamics and the parasitism rate of wasp caused by the
agricultural landscape changes. 2009 Annual Meeting Papers of
China Society of Plant Protection. 252—258.]
) > s , s , 2010.
, 30(23): 6380—6388.
[Zhao ZH, Shi Y, He DH, Hang J, Zhao YS, Wang Y, 2010.
Population dynamics of wheat aphids in different ag
ricultural  landscapes. Acta  Ecologica  Sinica, 30(23):
6380-6388.]
s s ,2012.
, 49(1): 220-228. [Zhao ZH,
Guan XQ, He DH, 2012. Community  composition of
parasitoids and  hyperparasitoids  of wheat aphids in
different agricultural landscapes. Chinese Journal —of Applied
Entomology, 49(1): 220-228.]



