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Abstract [Objectives] To explore the distribution and correlation of Agrilus planipennis Fairmaire larvae and their natural
enemies on the host tree. [Methods] the spatial population niche of A. planipennis larvae and their natural enemies were
studied on Fraxinus velutina in Tianjin and Beijing Cites, as well as on F. mandshurica in Liaoning Province. [Results] The
results showed that the number of A. planipennis larvae and its natural enemies decreased gradually with the height of host
trees, but the vertical distribution ranges of A. planipennis larvae and its natural enemies were different between different host
trees, F. mandshurica and F. velutina. Distribution scope of A. planipennis larvae and its natural enemies on F. velutina was
wider than that on F. mandshurica. The synchrony of varied natural enemies to A. planipennis larvae and their utilization on
space and nutrition were also different. In Tianjin area, both parasitoid Spathius agrili Yang (Hymenoptera: Braconidae) and
predator woodpeckers (Piciformes: Picidae) had strong synchrony to A. planipennis larvae and thus showed intensive

competition for space and host resources. Woodpeckers revealed the strongest synchrony to its prey in Beijing. While the

kK

Supported projects USDA-ARS 58-8010-5-001F
First author E-mail: senbaoljf20052186@126.com
Corresponding author E-mail: xywang@caf.ac.cn

Received 2016-06-06 Accepted 2016-12-08



- 507 -

competition among pathogen, Metapelma sp. (Hymenoptera: Eupelmidae) and S. agrili was intense. In Liaoning, distribution

scope of A. planipennis larvae and its natural enemies was narrower than that in Beijing and Tianjin, so the synchrony of

natural enemies to host larvae were not such apparent. But competitions for space and host resources were also tense among

different natural enemies. [Conclusion] These findings provide supports for the EAB management and natural enemies’

conservation and utilization.

Key words Bupretidae, ash, vertical distribution, interspecific competition

Agrilus planipennis Fairmaire
A. marcopoli Obenberger
Emerald ash borer EAB

®% Coleoptera
Buprestidae 1992 Haack etal. 2002
2012 Oleaceae
Fraxinus spp. 0~3.4 m
I~2m
Wang et al. 2010
2012
Ecological niche
2001 2005
2014
2012 2012
3
1 #MRERAE
11 FEER
38°56' N 117°29' E

0.6
6.75 cm 40°00.571" N
116°11.226'E
0.55
6.58 cm
40°52.823' N 124°16.419'E
0.8
8.37 cm
12 KWHZE
2010 4
3 20
2010 4
20 cm
10~20 cm
50~200 cm
1

B 1 FEMASERTIIFAEEST BRI
Fig. 1 Girdling tree or wrapping paper on trunk for
attracting Agrilus planipennis adults laying eggs

A. B.
A. Girdling tree; B. Wrapping paper on trunk.



- 508 - Chinese Journal of Applied Entomology 54

X 3 s 3
y ;i i J Pin
y=0.001427x>%%  r=0.9967 y Pin i j h
y = g 9358615909 9967 Proportional similarity
Wang
et al. 2008 2013
2009 2011
11
1
4 PS=1—EZ\RJ.—|1J-\
PS i j
10 .
[0,1] Py Py J
i h
1.3 2.0m
1 No. 2 HR54H
1 2 (No.2) 3 No. 3
21 ABESTHHEREXBNEESD
3
3
2013 2.5m
1.3 a7A* )
Niche width or niche breadth 6
4
1990 2001 2012 3
Niche overlap
3~4 1~2
1~2 2
2007 34 4

1987

s 22 AMETTHRRERFMESM
B:I/{SZRzJ
i=1

n
a; =) PP (B)
h=1

B [1/s 3



3 : - 509 -

E g
o L o,
= >180— = >180
=y 0
§Z A 2 [ o e s B
o 90-180—1 3 90-180
j - — ,
£ 090 | 2 090 ha
*?E,@ 0 2 4 6 8 g 0 50 100 150
g (k) g (k)

Number of larvae (individual) Number of larvae (individual)
g 8
= = >260
2 P
3 130-260 | %’130-260
£ 0130 | f; 0-130 E

N N N N ) i t T T T T )

g 0 100 200 300 400 500 = 0 100 200 300 400 500

higE (k) g (%)

Number of larvae (individual) Number of larvae (individual)

g g

£ >400f E >400

E E E F

;:'3 200-400 ;:3200'400

A7 -

£ 0200 IF — é 0-200 | . . .- |

JTI‘E 0 50 100 150 200 250 300 Al 0 50 100 150 200

€ Lk (k) E Lk (k)
Number of larvae (individual) Number of larvae (individual)

01 ~ 2834 1-2 instar larvae B3 ~ 4§34 1t 3-4 instar larvae B FIEE T HEIE I S. agrili
F i T/ NEE T. planiennisi B iR/ NE Metapelma sp. B ZI|FRALE Atanycolus sp.

W 5 E A9 Diseases O %K Woodpecker [0 AR Z1#& Unknown predator
B R41%54: Unknown parasite

B2 BEESTYHRAREXRFEMTARSENEES S
Fig. 2 Vertical distribution of Agrilus planipennis larvae and their natural enemies at
different heightson host tree trunks
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3~4
A. Vertical distribution of A. planipennis 1st-2nd instars larvae and natural enemies in Tianjin; B. Vertical distribution of A.
planipennis 3rd-4th instars larvae and natural enemies in Tianjin; C. Vertical distribution of A. planipennis 1st-2nd instars
larvae and natural enemies in Beijing; D. Vertical distribution of A. planipennis larvae and natural enemies in Beijing; E.
Vertical distribution of A. planipennis 1st-2nd instar larvae and natural enemies in Liaoning; F. Vertical distribution of A.

planipennis 3rd-4th instar larvae and natural enemies in Liaoning. Diseases include Beauveria bassiana, Metarhizium
anisopliae and bacteria. The same below.
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F1 REMXAWEST I2RIEREXRBHESUREMESMLES
Tablel Nichewidth and niche overlap of Agrilus planipennis 1st-2nd instar larvae and their natural enemiesin Tianjin

Niche overlap

Niche width
A. planipennis larvae S agrili Diseases
A. planipennis larvae 0.83 0.37 0.37
S agrili 0.33 1.00 0.33
Diseases 0.33 0.33 1.00

F2 REMXAWEST SARPERERBHNESUREMESMNES
Table2 Nichewidth and niche overlap of Agrilus planipennis 3rd-4th larvae and their natural enemiesin Tianjin

Niche overlap

Niche
width A. planipennis S agrili Metapelmasp. Diseases Woodpeckers
larvae
A. planipennis larvae 0.83 1.00 0.35 0.36 0.35 0.32
S. agrili 0.74 0.31 1.00 0.37 0.33 0.30
Metapelma sp. 0.33 0.15 0.17 1.00 0.09 0.16
Diseases 0.62 0.27 0.28 0.18 1.00 0.24
Woodpeckers 0.87 0.34 0.35 0.41 0.34 1.00
0.89
1~2
0.30 3~4
1~2 0.82
0.33
3~4 0.45 0.51
0.33
4
1 2
0.40
1~2
0.38
1.00
3~4
0.90
4
1~2
3 3~4
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F3 REMXRAWEST 4B RE R E GBI LG
Table3 Proportional similarity of Agrilus planipennis larvae and their natural enemiesin Tianjin

A. planipennis larvae S. agrili Metapelma sp.  Diseases = Woodpeckers
A. planipennis larvae 100
S agrili 0.94 1.00
Metapelma sp. 0.44 0.50 1.00
Diseases 0.77 0.77 0.28 1.00
Woodpeckers 0.93 0.90 0.47 0.70 1.00
1~2 3~4

The data in upper-right and lower-left are proportional similarity of host larvae and their natural enemies from 1st-2nd instar
and 3rd-4th instar, respectively. The same below.

T4 FEHERABEST SHARNHERERINESMNEEMESNEES
Table4 Nichewidth and niche overlap of Agrilus planipennis 3rd-4th instar larvae and their natural enemiesin Beijing

Niche overlap

Niche i i
width A pllanlpennls N . N Metapelma Atanycolus . Woodpeckers
arvae S agrili T. planipennisi Sp- Sp- Diseases
. . 0.89 1.00 0.39 0.39 0.41 0.16 0.41 0.30
A. planipennis larvae
. 0.45 0.19 1.00 0.31 0.38 0.03 0.38 0.10
S agrili
. L. 0.51 0.22 0.35 1.00 0.40 0.00 0.40 0.14
T. planipennisi
0.33 0.15 0.29 0.26 1.00 0.00 0.33 0.06
Metapelma sp.
0.33 0.06 0.02 0.00 0.00 1.00 0.00 0.09
Atanycolus sp.
. 0.33 0.15 0.29 0.26 0.33 0.00 1.00 0.18
Diseases
0.82 0.27 0.18 0.22 0.15 0.21 0.15 1.00
Woodpeckers
1~2
3~4
0.85
0.69
0.33
6 7
5 1~2
223 UTHKX 0.34

3~4
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®5 IRHXBEETTHHRREREEE ISR LA
Table5 Proportional similarity of Agrilus planipennis larvae and their natural enemiesin Beijing

Metapelma Atanycolus

i i . . - . Woodpeckers
A pllanl pennis g agrili  T. planipennisi Sp- Sp- Diseases P
arvae
. ) 1.00
A. planipennis larvae
S agrili 0.60 1.00
. - 0.68 0.85 1.00
T. planipennisi
Metapel ma sp. 0.46 0.86 0.78 1.00
Atanycolus sp. 0.18 0.07 0.00 0.00 1.00
Diseases 0.46 0.86 0.78 1.00 0.00 1.00
Woodpeckers 0.73 0.33 0.41 0.19 0.26 0.19 1.00

*6 ITHXAWEST I2RNEREXRBMNESUEEMESMNES
Table6 Nichewidth and niche overlap of Agrilus planipennis 1st-2nd instar larvae and their natural enemiesin Liaoning

Niche overlap

Niche width

A. planipennislarvae  T. planipennisi Diseases
A. planipennis larvae 0.61 1.00 0.33 0.28
T. planipennisi 0.60 0.32 1.00 0.26
Diseases 0.78 0.36 0.34 1.00

®7 ITHXAREST SARNBEREXFNESMNEENESVNES
Table7 Nichewidth and niche overlap of Agrilus planipennis 3rd-4th instar larvae and their natural enemiesin Liaoning

Niche overlap

Niche width
. . . - . Unknown
A. planipennislarvae T. planipennisi Diseases ~ Woodpeckers parasitoid
) ) 0.63 1.00 0.32 0.27 0.13 0.36
A. planipennis larvae
. . 0.69 0.35 1.00 0.29 0.13 0.37
T. planipennisi
Diseases 0.85 0.37 0.36 1.00 0.16 0.38
Woodpeckers 0.33 0.07 0.06 0.06 1.00 0.08
. 0.53 0.30 0.28 0.24 0.13 1.00
Unknown parasitoid
0.38 0.37 7
1~2
0.74

6 3~4
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Table8 Proportional similarity of Agrilus planipennislarvae and their natural enemiesin Liaoning

A. planipennis larvae T. planipennisi Diseases Woodpeckers Unknown parasitoid

. . 1.00

A. planipennis larvae
. . 0.94 1.00
T. planipennisi
Diseases 0.82 0.88 1.00
Woodpeckers 0.21 0.19 0.19 1.00
o 0.90 0.84 0.72 0.25 1.00
Unknown parasitoid
A ‘ A
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