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Anoplophora glabripennis (Motschulsky)
Scolytus multistriatus (Marsham)
Ophiostoma ulmi (Buisman) O. novo-ulmi Brasier

Semanotus laurasi (Lucas)

Semanotus ligneus (Fabricius)
Semanotus russicus (Fabricius)
Semanotus undatus (Linnagus)
Monochamus alternatus alternatus Hope
Monochamus carolinensis (Olivier)
Monochamus galloprovincialis (Olivier)
Monochamus titillator (Fabricius)

Srex noctilio Fabricius

Reticulitermes flavipes Kollar

Monochamus alter natus Hope Monochamus alter natus
endai Makihara Monochamus alternatus alternatus Hope ,
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20
Mamiya, 1987
, 2002
Anoplophora glabripennis Hylurgus ligniperda
USDA, 2000 Scolytus
multistriatus
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1905
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( , 2002)



Monochamus carolinensis
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, 1994
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Beckenbach et al., 1992; Tares et al., 1992 ( , 2002)
20
, 2002
1935( 10) 1945( 20)
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1977 78( 52
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100 m’
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15 26 14
91
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Coptotermes formosanus " "
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50km
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12 15%
, 2003)
Zootermopsis nevadensis
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Anoplophora glabripennis
1996
al., 1998)
2000
4,300
0.5
USDA, 2000
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1976 1979
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Anoplophora glabripennis (Motschulsky)

, 1987, , 1989

1860 Etudes Entomoal. Motschulsky
( , 2002)

Gressitt C. A. S. Cdlifornia Academy of Science
1911 1950

Gressitt, 1950
1998 USDA
Hoebeke
1860 1911
1912 90

, 2002
2002 14

2004 , 2005
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670 ha 40% 270 ha
90
, 1999
1996 98

USDA, 2000) 1998 1992, 1996, 1997, 1998

USDA, 2000)
USDA, 2000
1999
USDA, 2000

, 1999

15

24

1994



1,200m

366

, 2005

1998

USDA, 2000
Thier, 1997
13 17

366

USDA, 2000

16

1,000m



Acer ginnala A. negundo  A. nigrum

A. plmatum A. platanoides
A. pseudoplatanus A. rubrum A. saccharinum
A. saccharum  A. truncatum Acer sp.
Aesculus glabra A, hippocastanum
Betula populifolia P.
alba P. canadensis Populus spp.
Salix babylonica S matsudana
Robinia pseudoacacia Ulmus
parvifolia Ulmus pumila Ulmus sp.

Albizia julibrissin

Alnus spp. Elaeagnus angustifolia
Fraxinus excelsior
F. pennsylvanica Hibiscus syriacus

Melia azedarach Morus spp.

Platanus x acerifolia

Malus sylvestris Prunus spp.
Pyrus spp. Sorbus americana
S aucuparia
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, 2004

1,428,653

811,035

56,445

189,170

944,093

2,734

206,902

7,726

1,606

96,853

1,052,564

86

7,884

91,647

46,448

95,019

30,252

13

17

5,069,117

, 2004
-41 20.5| 1974 - 2000
56 24.7 | 1974 - 2000
5.8 27.2 | 1974 - 2000
6.4 26.9 | 1974 - 2000
16.6 285 | 1974 - 2000
) - 3.6 26.3 | 1971 - 2000
4.3 279 1971 - 1999
-25 25.0 | 1971 - 2000
) 0.3 25.0 [ 1971 - 2000
) -56 2341 1971 - 1999
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USDA, 2000

1996

2001 192

1996
Cavey et al., 1998 2003

19



366 1,000m  1,200m

USDA, 2000
2001 166ha
1,918,000 , 2003

192

1974

20

8,199,000



90%
, 1999

, 1994
1,260
2000)
11,056,077 ha
1,269,290 m’ 31%
35607 m , 2002
13
, 1993; , 1974
1,093
km 14 13
10
1,251,769
18.4%

21

13
670 ha 270 ha 40%
4,300
2000 3 (USDA,
47%
253,112 ha,
13 19
186,773,879 1,178,763
17 4,249,442



10 ( , 2004)
()
1 618,516 9.1%
2 * 520,491 7.7%
3 475,574 7.0%
4 342,885 5.1%
5 * 330,054 4.9%
6 286,166 4.2%
7 * 205,010 3.0%
8 * 196,214 2.9%
9 176,188 2.6%
10 149,401 2.2%
3,485,251 51.4%
6,785,750
"

(ha) ®) ( )

45,000 925,800 139,598

17,000 375,700 63,600

1,950 31,000 5,288

63,950 1,332,500 208,486

14 78
2003
18,608,167

22




1,014
1,401

13
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Scolytus multistriatus Marsham Ophiostoma
ulmi (Buisman) Nannfeldt O. novo-ulmi Brasier

Scolytus scolytus Hylurgopinus rufipes

, 1987;

, 1989)

( , 2000;
, 2002, 2003, 2004

25



Agrios, 1997

13
14 4.9% 11.5%

Agrios, 1997,
USDA, 2000

Booth & Gibson,
1973; CABI, 2003

35 40

Agrios, 1997; USDA, 2000

, 1984
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100m
Tainer & Baker, 1996

Schumann, 1998
Schreiber, 1979

27

km

Agrios, 1997



47.6

10 ( , 2004)
()

1 618,516 9.1%
2 520,491 7.7%
3 475,574 7.0%
4 342,885 5.1%
5 330,054 4.9%
6 286,166 4.2%
7 205,010 3.0%
8 196,214 2.9%
9 176,188 2.6%
10 149,401 2.2%

3,485,251 51.4%

6,785,750

7
, 2004

28

7%
9.7



-4.1 20.5 | 1974 - 2000
5.6 24.7 | 1974 - 2000
5.8 27.2 | 1974 - 2000
6.4 26.9 | 1974 - 2000

16.6 28.5 | 1974 - 2000

( ) 0.3 25.0 | 1971 - 2000
-2.1 174 | 1971 - 1994

2.8 174 | 1971 - 2000

84 23.9| 1971 - 1991

16.6 91| 1971 -1999

14.2 30.9 | 1971 - 2000

(Tainer & Baker, 1996)

(Agrios, 1997; Tainer & Baker, 1996)

(Schumann, 1998; USDA, 2000)

2002

56,000m’
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1970

1909

1980
Schumann, 1998; CABI, 2003)
1919

1944
& Baker, 1996; Brasier, 1991
1989 12
2004; MAF Bioseculity Authority, 2004

(Tainer, 1996)

80
(Agrios, 1997,
1934

1930

Tainer
1974

Véjkovic,

km

Booth & Gibson, 1973; CABI, 2003

Booth & Gibson, 1973; CABI, 2003
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2002
131,000m’ , 2004
56,000m’ 2,000m’
73,000m’

, 1974

Agrios, 1997
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1963

60 Tainer & Baker, 1996 City of Winnipeg
1975 2,900
3,800 City of Winnipeg Dutch Elm disease Control Budget
Information, 2004 1989 2003
230 Veljkovic, 2004
2003 300 Veljkovic,
2004
96,853
475,574
7%
, 2004
1999 2003 (
) 5,700
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90%
Tainer & Baker, 1996

270
303

Scolytus
multistriatus Scolytus  scolytus Hylurgopinus rufipes Schumann,
1998
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1909
1930
Stipes & Campana, 1981
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Semanotus

Semanotus S lauras Lucas S ligneus Fabricius S russicus Fabricius
S undatus Linnaeus Semanotus
Semanotus , 1987 ;
, 1989
Semanotus
Semanotus
Semanotus
Semanotus
Semanotus
Abies
Picea Pinus Cedrus
Juniperus Thuja Cupressus
Semanotus
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S russicus
Covassi, 1969 S. undatus
Bily Mehl, 1989

S ligneus
89
Semanotus
Semanotus
Semanotus
Semanotus
Semanotus
Semanotus
Semanotus
Semanotus
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S russicus
(Covassi, 1969)

Bense, 1995
2.9% 550
Semanotus
Semanotus
Semanotus
Semanotus
Semanotus
Abies Picea Pinus Cedrus
Juniperus Thuja Cupressus
Semanotus
Semanotus
12,449,619nha 53% 2,741,616 m’ 68%

, 2002
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(

, 2003

(ha) 4,516,001 2,568,804 2,850,986 131,618 10,067,409
(ha) - - - - 2,382,210
- - - - 12,449,619
( m 1336119 491763 451037 16118 2,295,037
( m 6,994 7,921 334,288 97,376 446,579
1,343,113 499,684 785,325 113,494 2,741,616
)
14
2004
186,773,879 100%
2,760,798 1.5%
881,015 0.5%
1,854,111 1.0%
5,495,924 2.9%
Semanotus
Semanotus
, 2004
-41 20.5 1974 - 2000
5.6 24.7 1974 - 2000
5.8 27.2 1974 - 2000
6.4 26.9 1974 - 2000
16.6 28.5 1974 - 2000
- 3.6 26.3 1971 - 2000
-10.5 20.9 1971 - 2000
0.3 25.0 1971 - 2000
-5.8 15.8 1971 - 2000
8.4 23.9 1971 - 1991
11.8 22.8 1988 - 2000
Semanotus
Semanotus

Semanotus
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S russicus
1,800m

(Covassi, 1969)

Semanotus

S laurasi

Martinez & Larue, 1980)
Semanotus

Semanotus

Semanotus

Semanotus

2002
2,009,000m’

Semanotus

S lauras
Covassi, 1969

1,000m

Semanotus

431,000m’
Semanotus

S russicus

Covassi, 1969 S undatus

1978

Gutowski, 1985

Semanotus
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S russicus
(Covassi, 1969)

Bense, 1995
Semanotus
Semanotus 4
889,000m*  2,080,000m’
2004
13,000m® 445,000m’
71,000m*
Semanotus Abies
Pinus Cedrus
Thuja Cupressus
, 1974
Semanotus
Semanotus
Semanotus
Semanotus

40

2002

431,000m’
2,009,000m’

Picea
Juniperus



S lauras
(Duffy 1957, Martinez& Larue, 1980) S russicus

Covassi, 1969

Covassi et al., 1988)
Semanotus

Semanotus

S lauras
Duffy, 1957 S ligneus sequoiae
Linsey, 1964 S russicus

Covass et al., 1988)

Wojciech, 1992
Semanotus
, 2003
14
2004

186,773,879 100%

2,760,798 1.5%

881,015 0.5%

1,854,111 1.0%

5,495,924 2.9%

41

Semanotus



Semanotus

2003

Semanotus

Semanotus

S lauras

Larue, 1980)

Semanotus

Semanotus

526

Semanotus

42

20,275,114
19,663m’

Martinez &

Semanotus

127



Semanotus

Semanotus
Semanotus

S ligneus Cupressaceae Taxodiaceae
Lindey, 1964 Cryptomeria japonica

Semanotus
Semanotus  japonicus

Semanotus 98%
Semanotus
Semanotus
Semanotus A
a O o (e}
b o




Monochamus
Monochamus
alternatus Hope M. carolinensis Olivier
Monochamus

Bursaphelenchus xylophilus
Monochamus

Monochamus

( ) Monochamus alternatus Hope

Monochamus alternatus

M. galloprovincialis Olivier M. titillator Fabricius

Monochamus

, 1987;
, 1989
Monochamus

alternatus endai Makihara Monochamus alternatus alternatus Hope

Makihara, 2004

Monochamus

Monochamus

Monochamus

Monochamus

Monochamus alternatus alter natus
carolinensis

M.

Bursaphelenchus xylophilus

M. galloprovincialis
titillator



Monochamus

Monochamus

1,205
Monochamus 125
Monochamus

Monochamus

Monochamus alternatus
M. carolinensis

M. titillator
Monochamus
11 Monochamus
Monochamus
Monochamus
Monochamus

45

M. galloprovincialis

1996 1998
402
USDA, 2000)
15 M. galloprovincialis
Monochamus
Monochamus



M. alternatus 2.4km

1975 M. carolinensis
CABI, 2003
M. alternatus Monochamus
2,850,986ha
28.3% 785,325 m’
28.6% 2,715,834
1,123,198 2.1%
Monochamus
Monochamus
Monochamus
Monochamus

M. alternatus alternatus
alternatus alternatus

Monochamus

Monochamus

Monochamus alternatus alter natus

46



Pinus densiflora

Pinus koraiensis Pinus patula
(Pinus thunbergii) Abies
(Cedrus) Larix

Cunninghamia lanceolata
Juniperus virginiana
Monochamus carolinensis
Picea pungens

Pinus elliottii
Pinus taeda
Cedrus deodara
Picea

Pinus echinata

Pinus taeda Pinus virginiana Pinus
banksiana Pinus resinosa Pinus sylvestris
Pinus strobus Pinus mugo
Pinus nigra Pinus patula Pinus
M. galloprovincialis
Picea abies Pinus halepensis
Pinus pinaster Pinus sylvestris
M. titillator
Pinus Picea Abies
Monochamus
Monochamus
, 2004
24,776
723,437
6,829
1,808,788
152,004
1,123,198
1
34 3,839,033

47



Monochamus

, 2003

-41 205 | 1974 - 2000

5.6 24.7 | 1974 - 2000

5.8 27.2 | 1974 - 2000

6.4 26.9 | 1974 - 2000

16.6 285 | 1974 - 2000

4.3 27.9| 1971 - 1999

15.2 28.9| 1971 - 1981

16.0 29.0| 1971 - 1994

-0.2 23.1| 1971 - 2000

-75 18.4 | 1971 - 2000

0.8 19.2 | 1971 - 2000

8.4 239 | 1971 - 1991

-115 175 | 1971 - 2000

0.3 25.0| 1971 - 2000

-56 234 | 1971 - 1999

8.2 29.7 | 1986 - 2000

22.0 27.1| 1971 - 1995

13.0 13.2 | 1971 - 2000

11.8 22.8 | 1988 - 2000

11.6 26.5| 1971 - 2000

Monochamus
Monochamus
Monochamus alternatus endai
Monochamus
1999 M. galloprovincialis
Mota et al., 1999 12
, 2000
Monochamus

48



Monochamus alternatus endai

galloprovincialis
1

Monochamus

M. alternatus
, 1975 Monochamus

431,000m’

Monochamus

M. galloprovincialis
Monochamus

alternatus endai
, 2003

Monochamus

Monochamus
2.4km

49

MEP

2.4km

2002

1975

Monochamus

Monochamus

Laetal., 1998



Laet al., 1998

Monochamus

Monochamus 2002

889,000m’ , 2004

431,000m’ 13,000m’

445,000m®

Monochamus

, 1974

Monochamus

Monochamus

Monochamus

Monochamus

Monochamus

50



Monochamus

Monochamus
, 2002 1999 M. galloprovincialis
Sousa et al., 2001
Monochamus
- ()
Monochamus
Monochamus
Monochamus 12,449,619ha
53% 2725498 m’ 68%
2002 Monochamus
785,325 m’
, 2002
(ha) 4,516,001 2,568,804 2,850,986 131,618 10,067,409
(ha) - - - - 2,382,210
- - - - 12,449,619
( m 1,336,119 491,763 451,037 16,118 2,295,037
( m) 6,994 7,921 334,288 97,376 446,579
1,343,113 499,684 785,325 113,494 2,741,616
()
Monochamus
, 1993; , 1974
() - Monochamus
Monochamus 31 2,715,834

51




Monochamus

Monochamus
54 243 m
13 91 m
2003
Monochamus
M. alternatus alternatus
Monochamus
Monochamus

74
474

52



(

)

Monochamus

Monochamus
Monochamus
Monochamus
, 1993;
, 1990; , 1979;
Monochamus
Monochamus
Monochamus

, 1974
, 1987

53

MEP

Monochamus

M. alternatus alternatus



Monochamus

()

)

Monochamus

(

)

(

)

(

)

(

)
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Sirex noctilio Fabricius

, 1987;
, 1989
(
(1900 ) (
1952 1961 ) (1988 ) (1985 )
1980 ) (1994 ) 15
CABI, 2003; USDA, 2000)
Madden, 1988 ; USDA, 2000
80% USDA, 2000
1996 98
25 USDA,
2000)
10 CFIA, 2004
Taylor, 1981

55



-1998

10 15
Taylor, 1981

(CFIA, 2004

Talbot, 1977

Haack Cavey, 1997)
26
USDA, 2000)

56

1996



CFIA, 2004

100 161km USDA, 2000)
12 (CFIA, 2004)
15 (
24km) Haugen et al., 1990
2,850,986ha 28.3% 785,325
m’ 28.6%
2,753,733 1.5%
Taylor, 1981
Larix)
(Picea abies) Pseudotsuga menziesii
Abies alba) Pinus caribaea
Pinus densiflora Pinus echinata Pinus dliottii )
Pinus khasya Pinus nigra) Pinus
palustris Pinus patula Pinus radiata)
Pinus strobus var. chiapensis (Pinus sylvestris)

57



Pinus taeda CABI, 2003; USDA, 2000; CFIA, 2004

(Haugen Underdown,
1990; Madden, 1988
, 2004
24,776
723,437
1,808,788
152,004
44,728
4 23 2,753,733
, 2004
-41 20.5 | 1974 - 2000
5.6 24.7 | 1974 - 2000
5.8 27.2 | 1974 - 2000
6.4 26.9 | 1974 - 2000
16.6 28.5 | 1974 - 2000
( ) 4.3 279 | 1971 -1999
( 15.2 289 | 1971-1981
( ) 16.0 20.0 | 1971 -1994
-0.2 23.1 1971 - 2000
-7.5 18.4 1971 - 2000
( ) 0.8 19.2 | 1971 - 2000
( ) 8.4 239 | 1971-1991

58



Taylor, 1981 10 (CFIA, 2004)

Taylor, 1981

Deladenus siricidicola Bedding (Bedding,
1972)

, 1994 Deladenus
siricidicola Bedding

Bedding, 1972; Bedding Akhurst, 1974, 1978

(Spradbery, 1970 14
CABI, 2003;
, 1989
Srex nitobel Srex juvencus
30
, 1978
MEP MEP
)

59



, 2004

(USDA, 2000
CFIA, 2004; USDA, 2000 20 500
Neumann and Minko, 1981

(CFIA, 2004 2002
431,000m*
(
(1900 ) ( 1952
1961 ) (1988 ) (1985 ) 1980
(1994 )

CFIA, 2004 ; USDA, 2000
100
USDA, 2000)
15
Haugen et al., 1990

(CFIA, 2004

Talbot, 1977

60



445,000m®

889,000m’

431,000m’

, 1974

1990; Berryman, 1988)

45

80%

1900

61

1946

2004

1954

2002

13,000m’

Haugen

Underdown,

USDA, 2000



30% 120,000ha

10
Madden, 1988
1952 1,100ha
23 28 40%
1961 Madden, 1988
80% 10 30
141,000 570.6km* 175
10 40
1998 10 30 US USDA, 2000
12,449,619ha
53% 2725498 m’ 68%
2002
785325 1
, 2002
(ha) 2,850,986
(ha) -
2,850,986
m?) 451,037
(m 334,288
785,325
C )
(
(
, 1993; , 1974
« ) -
23 2,753,733
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2003

siricidicola Bedding
(Bedding, 1967; Bedding, 1972; Bedding Akhurst, 1974, 1978; Haugen
1990; Haugen et al., 1990; USDA Forest Service, 1992
1 (4046.8m°) 1998 4.15US
Underdown, 1990; Haugen et al., 1990; USDA Forest Service, 1992

Deladenus siricidicola Bedding
( , 1997

(Spradbery, 1970 14

CABI, 2003;

, 1989

30 , 1978

, 1994

63

Deladenus

Underdown,

(Haugen



(

)

1,401

Amylostereum areolatum

Minko, 1981

Coutts, 1969; Spradbery, 1973

CFIA, 2004

64

1,016

(Berryman, 1988)

, 1990;

, 1993;
, 1979;

Neumann

, 1987

, 1974



(

)

(

)

(

)

(

)

65




Reticulitermes flavipes Kollar

Reticulitermes flavipes
, 1989

Reticulitermes flavipes

Reticulitermes flavipes

Reticulitermes flavipes

Reticulitermes flavipes
1969

USDA, 2000
R. flavipes 80 90
Forschler & Gauntt, 2001)
Forschler & Gauntt, 2001)

Suiter et al., 2004

66

, 1985;
Gay,

CABI, 2003
Myles, 2004;



Suiter et al., 2004; Myles, 2004

USDA, 2000; Suiter et al., 2004

Reticulitermes flavipes

Reticulitermes flavipes

Gay, 1969 R. flavipes
Gay, 1969

USDA, 2000

Reticulitermes flavipes

Reticulitermes flavipes

flavipes

Reticulitermes  flavipes

R flavipes

67

R. flavipes

Reticulitermes



Suiter et al., 2004 100m
1km
2,200m’ lowa State University, 1992
R. flavipes
Reticulitermes flavipes
Reticulitermes flavipes
flavipes
R. speratus
Reticulitermes flavipes
Reticulitermes flavipes
Saccharum  officinarum
Acer saccharinum
Carya illinoinensis
Juniperus  Juniperus scopulorum
styraciflua Pinus
Pseudotsuga menziesii
CABI, 2003
R. flavipes
R. flavipes
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100m 400 -

R. flavipes

Betula

Liquidambar
Pinus patula
Tsuga heterophylla



Reticulitermes flavipes

, 2004
811,035
56,445
1,123,198
209,674
1,808,788
236
5 6 34 4,009,376
Reticulitermes flavipes
Reticulitermes flavipes
, 2004
(@)

-4.1 20.5 | 1974 - 2000

5.6 24.7 | 1974 - 2000

5.8 27.2 | 1974 - 2000

6.4 26.9 | 1974 - 2000

16.6 28,5 | 1974 - 2000

-115 17.5| 1971 - 2000

-10.2 20.9 | 1971 - 2000

( ) -43 229 | 1971 - 1999

2.1 26.6 | 1971 - 2000

( ) 8.2 29.7 | 1986 - 2000

( ) 20.1 28.6 | 1971 - 2000

( ) 13.7 16.5| 1971 - 2000

17.0 19.2 | 1971 - 1985

215 28.0 | 1971 - 2000

0.1 20.1 | 1971 - 2000

0.8 19.2 | 1971 - 2000

Reticulitermes flavipes
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Reticulitermes flavipes

Reticulitermes flavipes

USDA, 2000
Reticulitermes flavipes
Reticulitermes flavipes
R. flavipes R. flavipes

Reticulitermes flavipes

Reticulitermes flavipes 1837, 1955 1937 1938
1998 Becker, 1969 ; Gay, 1969 ; Scheffrahn
et al., 1999

Reticulitermes flavipes

Reticulitermes flavipes km
100m

Reticulitermes flavipes
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Reticulitermes flavipes 2002
889,000m’ 431,000m’
13,000m’ 445,000m’
, 2004

Reticulitermes flavipes

Reticulitermes flavipes

Reticulitermes flavipes

R. flavipes

Reticulitermes flavipes

Reticulitermes flavipes
Vail et al., 2003

, 2003
, 2003
Coptotermes  formosanus

, 1960

Reticulitermes flavipes

Reticulitermes flavipes
Val et al., 2003
CABI, 2003
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, 2003; , 2003; ,

2003; , 1987
, 2003
2003
140 80% 107
30
80% ,
2000
, 1960
Reticulitermes flavipes
Valil et al., 2003; CABI, 2003 R. flavipes
CABI, 2003
R. flavipes
12,449,619ha
53% 2725498 m’ 68% , 2002
R. flavipes 785325
R flavipes
10
479,455 R flavipes 7.1%
R. flavipes CABI, 2003
(ha) (t) ( )*
23,900 1,389,000 28,196
20,300 t 2003 , 2004

Reticulitermes flavipes
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2003
113,829

Reticulitermes flavipes

Reticulitermes flavipes

Reticulitermes flavipes

Reticulitermes flavipes

Reticulitermes flavipes

60 US 15 20 US
USDA, 2000
Suiter et al., 2004 R flavipes

Suiter et.al, 2004
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Reticulitermes flavipes

40

27
113

us

80%

us



Reticulitermes flavipes

Reticulitermes flavipes R flavipes

Reticulitermes flavipes Kollar

Reticulitermes flavipes
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Anoplophora  glabripennis Scolytus

multistriatus (Ophiostoma ulmi Buisman Nannfeldt

O. novo-ulmi Brasier) Semanotus laurasi S ligneus S russicus
S undatus Monochamus alternatus alternatus M.
carolinensis M. galloprovincialis M. titillator Srex noctilio

Reticulitermes flavipes 13
12
12
19
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(1987) , , ,

(1986) : :

(1974) ,

(1974) ,
: (1989)

2004)
http://konchudb.agr.agr.kyushu-u.ac.jp/mokuroku/index-j.html

(2002) 14
(2004 ,
No.149.
(2001) (
: (1994) , , :

Mamiya, Y. (1987) Origin of the pine wood nematode and its distribution outside the United States.
In: WingfieldM.J.,, ed. Pathogenicity of the pine wood nematode. St. Paul, MN:
American Phytopathological Soc. Press: 59-66.

(1990) , .
(1979) : S
(2004) CD-ROM2004, ,
(1987) : :
(2002) 14,
(2003) 13
(2003) : .38(6).
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(1993)

(2004) 2004

(2005)
41,

(2002)

(2003)

1996 '96

7



78

12

ISPM No.15

12

13

ISPM No. 15



ISPM No.15

ISPM  No.15

ISPM  No.15

16

ISPM No.15
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5,000

5,000

80



5,000
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ISPM  No.15

ISPM  No.15

ISPM  No.15

16 ISPM  No.15

ISPM  No.15
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Anoplophora glabripennis (Motschul sky)

Anoplophora glabripennis (Motschulsky)

Asian longhorned bestle

Coleoptera

Cerambycidae

(CABI, 2003 ; USDA, 2000)

Acer ginnala A. negundo  A. nigrum
A. plmatum A. platanoides A
pseudoplatanus A. rubrum A. saccharinum
A. saccharum  A. truncatum
Aesculus glabra  A. hippocastanum Betula populifolia
Populus spp. P. alba
P. canadensis Salix babylonica
. matsudana Alnus spp.
Robinia pseudoacacia Albizia
julibrissin Ulmus parvifolia Ulmus pumila
Elaeagnus angustifolia
Fraxinus excelsior F. pennsylvanica
Hibiscus syriacus Melia azedarach
Morus spp.
Platanus xacerifolia Malus sylvestris
Prunus spp. Pyrus spp.
Sorbus americana S. aucuparia
CABI, 2003
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1853

Motsuchulsky
Gressitt, 1951
, 2000
1996
Cavey et al., 1998 1998
Poland et al., 1998 1998
1999
USDA, 2000
2003 EPPO, 2002
EPPO, 2004
366 USDA,
2000 1,000m  1,200m Thier, 1997
USDA, 2000

, 1999

CABI, 2003; USDA, 2000

55 7.0mm

50mm

30 37mm 11mm

20 35mm 12mm

84

20



51 7.6cm

50
10 15
32
, 1999
2003
press
25 ha) 60%

13 25
11
14 66
10
3
18mm
Thier, 1997
11 Xiao, 1980
, 1999
CABI,
Xiao, 1980; Zhang, in
670 ha 40% 270 ha
11
17 23 ha
30 ha 5 ha

ha
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1993

, 1994

2000 15 4,300

1,260 USDA, 2000

USDA, 2000

1994

10

14

10

10%

15

50% 50%
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USDA, 2000

10

11

CABI(2003) Crop Protection Compendium. 2003 Edition. CAB INTERNATIONAL.
Wallingford, UK.

Cavey, J. F., Hoebeke, E. R, Passoa, S, Lingafelter, S. W. (1998) A new exatic threat to
North American hardwood forests:. an Asian longhorned beetle, Anoplophora
glabripennis Motschulsky Coleoptera: Cerambycidae: |. Larva description and
diagnosis. Proceedings of the Entomological Society of Washington 100: 373-381.

EPPO (2002) EPPO Data Sheets on Quarantine Pests.

(Www.eppo.org/QUARANTINE/Data_sheets/anolgl/dsanolgl.html)

EPPO (2004) Frist report of Anoplophora glabripennis in Germany. EPPO Reporting Service.
2004/072.

Gressitt, J. L. (1951) Longicorn beetles of China. Longicornia . 667pp. 22pls.

Haack, R. A., Law, K. R.; Mastro, V. C., Ossenbruggen, H.S., Raimo, B. J. (1997a) New
York's battle with the Asianlong-horned beetle. Journal of Forestry 95 (12):
11-15.

Haack, R.A.; Slansky, F. (1987) Nutritional ecology of wood-feeding Coleoptera, Lepidoptera,
and Hymenoptera. In:Slansky, F.; Rodriguez, J.G., eds. Nutritional ecology of
insects, mites, and spiders. New Y ork. John Wiley & Sons, Inc.: 449-456.

(1994)
43: 222-229.
(1999)

48: 107-116

Li, D., Liu, Y. N. (1997) Relationship between sexua development and the days after
emergence, supplementary feeding and copulation of Anoplophora glabripennis
Motschulsky. (In Chinese; English abstract). Journal of Northwest Forestry
College 12: 19-23.

Li, W.; Wu, C. (1993) Integrated management of longhorn beetles damaging poplar trees.
Forest Press. Beijing, China. 290 pp.

(2000) . 49(10):

2-16.
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(2002) -
- 37(3) 20-22.

Poland, T. M., Haak, R. A., Petrice, T. R. (1998) Chicago joins New York in battle with the
Asian longhorned beetle. Newdletter of the Michigan Entomological Society 43
(4): 15-17.

Thier, R. W. (1997) U. S. Department of Agriculture, Forest Service, Boise, Idaho, letter, 29
May 1997, describing information from personal communication with Zhou Jian
Sheng, Director of Anhui Province Forest Biological Control Center. China. 2 pp.

: (1996)
. (131): 13-21

USDA (2000) Pest Risk Assessment for Importation of Solid Wood Packing Materials into
the United States. USDA.

Xiao, G., ed. (1980) Forest insects of China. Beijing, China: Forest Research Ingtitute.
Chinese Academy of Forestry. 1107pp.

Yan, J. J. (1985) Research on distribution of basicosta whitespotted longicorn in east China.
Journal of North Eastern Forestry College 13: 62—69.

Yang, X., Zhou, J., Wang, F., Cui, M. (1995) A study on the feeding habits of the larvae of
two species of longicorn (Anoplophora) to different tree species. Journal of
Northwest Forestry College 10(2): 1-6.

Zhang, Q-H. (In press). Glabrous spotted willow borer, Anoplophora glabripennis
(Motschulsky). In: Baranchikov, Y., Baranchikov, M., eds. Manual of main forest
insect pests in Northern Asia.
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Scolytus multistriatus  Marsham

Scolytus multistriatus (Marsham)

Eccoptogaster multistriatus Marsham
Scolytus affinis Karaman

Scolytus orientalis (Eggers)

Scolytus therondi Karaman

Scolytus ulmi- Redtenbacher

Ips multistriatus Marsham

Dutch elm beetle

European bark beetle

small European bark beetle
European eélm bark beetle
smaller European elm bark beetle
lesser European eém bark beetle

Coleoptera
Scolytidae

CABI, 2003; North Carolina State University, 1995

Prunus domestica Ulmus
minor
Tilia Rhamnus
Quercus Populus
Zelkova serrata Ulmus americana
Ulmus glabra
Ulmus procera Ulmus pumila Zelkova serrata

(CABI, 2003)
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1970
80

1909

1980
(Agrios, 1997; Schumann, 1998; CABI, 2003)

3,000 (Tainer, 1996)

Agrios, 1997; USDA, 2000

mm

mm
(Agrios, 1969; Tainer, 1996
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24

96 28
15 65mm
mm 35
40 (Agrios, 1969; Tainer & Baker, 1996; Reeves, 2002
24 96 100 150 (Agrios, 1969;
Tainer & Baker, 1996; Reeves, 2002
(Tainer,

1996)

(Tainer & Baker, 1996)

Dutch elm disease

(Schumann, 1998)

10

11

Agrios, G. N (1997) Plant Pathology. 4th edition. APS Press. Cdifornia USA. 272-280,
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346.

CABI(2003) Crop Protection Compendium. 2003 Edition. CAB INTERNATIONAL.
Wallingford, UK.

North Carolina State University (1995) Plant Disease and Insect Clinic. -1995 Annual
Summary. North Carolina State University.
(http://www.ces.ncsu.edu/depts/ent/clinic/Annual 96/id.htm)

Reeves, A. E. (2002) Techical Report Scolytus multistriatus. Myserscough College. UK.

Schumann, G. L. (1998) Plant Disease: Their Biology and Social Impact. pp257-267.

Tainer, F. H. & Baker, F. A. (1996) Principles of Forest Pathology. John Wiley & sons, Inc.
NewY ork. USA: 646-665.

USDA (2000) Pest Risk Assessment for Importation of Solid Wood Packing Materials into

the United States. USDA.
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Ophiostoma ulmi  Buisman  Nannfeldt O. novo-ulmi Brasier

Ophiostoma ulmi Buisman  Nannfeldt

Pesotumulmi  Schwarz  Crane & Schoknecht
O. novo-ulmi Brasier

Dutch elm disease Graphium wilt of elm
, 2000

( Ascomycota Ascomycetes
Sordariomycetidae Ophiostomatales
Ophiostomaceae  Kirk et al., 2001

O. umi  Buisman Nannfeldt

strain  Aggressive strain, Non-aggressive strain Stipes &

Campana.,1981 strain Aggressive strain

O. novo-ulmi  Brasier Non-aggressive  strain O. ulmi
Buisman Nann. O. novo-ulmi race EAN race, NAN race

Brasier, 1991 race EAN

race  O. novo-ulmi Brasier subsp. novo-ulmi NAN race O. novo-ulmi subsp.

americana Brasier & S. A. Kirk Brasier & Kirk, 2001
O. himal-ulmi

Brasier & Mehrotra, 1995

Ulmus alata U . procera U. americana u.
rubra U. eliptica U. serotina U. glabra U . theomasii U.
laevis Stipes & Campana, 1981, , 1994

U. minor U. macrocarpa U. crassifolia U. villosa U. davidiana japonica (Japanese
em: ) chenmoui U. wallichiana U. palvifolia
Zelkova serrata Stipes & Campan.,1981; , 1994
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Stipes et al., 1981 U. palvifolia Chinese elm

Zelkova serrata Japanese zelkova

Stipes & Campana, 1981 Booth & Gibson,
1973 Zelkova spp. Scheffer, 1997
CFIA, 1997

CPC, 2003; Schreiber, 1979; Veljkovic, 2004

1919 1934
1930 1944
Tainer & Baker,
1996; Brasier, 1991

1933 Scheffer,
1997 1974
1940 1970
O. novo-ulmi  Aggressive strain
1950

Tainer & Baker, 1996; Brasier,

1991; Scheffer, 1997 Brasier, 1991

1989 12

Veljkovic, 2004; MAF Bioseculity Authority, 2004  O. himal-ulmi 1993
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U. wallichiana
Brasier & Mehrotra, 1995

, 2000; , 2002, 2003,
2004
Booth & Gibson, 1973 Scolytus
multistriatus S scolytus Hylurgopinus rufipes
Schumann, 1998
Tainer & Baker, 1996 S multistriatus S, scolytus
S multistriatus H. rufipes
S multistriatus
H. rufipes Haugen, 1997 S multistriatus
100m

Tainer & Baker, 1996
Schumann, 1998
Schreiber, 1979
S multistriatus

, 1984
denticle
Stipes & Campan.,1981
O. novo-ulmi  Aggressive strain O. ulmi  Non-aggressive strain
Ulmus procea
DNA Brasier, 1991
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Agrios,
1997
100
Tainer & Baker, 1996
Schumann, 1998

Agrios, 1997

Agrios, 1997
, 1984

Agrios, 1997

Tainer & Baker,
1996; Haugen, 1997

1963 1
200 875 US
3,000 US
1976-79
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1336 US / , 1984

1 60
6,000 Tainer & Baker, 1996 2 Manitoba City of
Winnipeg 1975 2,900
3,800 1976
2003
2,712,000 =80 1700
10 1994 2003 22,177,000
=80 17 7400 City of
Winnipeg Dutch EIm disease Control Budget Information, 2004
1 1989 2003 numbers of
infected trees 230 Veljkovic, 2004
2003 300
Veljkovic, 2004 2 2002 2003 1
205,000NZ INZ
=65 1300 2003
MAF, 2003
Haugen, 1997, , 1984

90%
Tainer & Baker, 1996

%
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1989

MAF
2003
2004 11
Veljkovic, 2004
City of Winnipeg

% 50%
1500 (1996-2000 )

% City of Winnipeg - Forestry Branch, 2000;
2004; Allen M. S. et. al, 2001 Manitoba Saskatchewan

City of Winnipeg - Forestry Branch, 2004; Saskatchewan Dutch
Elm Disease Association, 2004
Alberta 1998

Alberta Government, 2004

Oregon Secretary of State, 2004 2
Nevada State, 2004

Canadian Food Inspection Agency: D-97-07, 1997
Manitoba Saskatchewan Alberta

Canadian Food Inspection Agency, 2001

10
ISPM No. 15 2002
Canadian Food Inspection Agency, 2004
USDA, 2000 Ceratocystis spp.
Ophiostoma spp. NZ New Zeadland Ministry of Agriculture and
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Forestry, 2003 NAPPO, 2003
Scolytidae 16
1 17

11

Agrios, G. N. 1997 Plant Pathology 4th edition, pp346-349, APS Press, California.
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Semanotus laurasi  Lucas

Semanotus laurasi  Lucas

longhorn beetle

Coleoptera
Cerambycidae

(Juniperus)
Bense, 1995; Martinez et al., 1980

Bense, 1995)

Covassi, 1969

Semanotus laurasi S russicus

Duffy, 1957

Duffy, 1957

Duffy, 1957

102

Thuja

Cupressus

(Covassi, 1969)



18mm

(Bense, 1995)

Semanotus laurasi S russicus

cm

11 (Covassi,
1969; Martinez et al., 1980)

Duffy, 1957

(Martinez et a., 1980)

Semanotus laurasi S russicus
(Covassi, 1969)

(Duffy, 1957; Martinez et al., 1980)

Duffy, 1957

Cupressocyparis leylandii Martinez et al., 1980)

10

103



11

Bense, U. (1995) Longhorn beetles; Illustrated key to the Cerambycidae and Vesperidae of
Europe. Verlag Josef Margraf. 513pp.

Covassi, M. (1969 Nuovi peperti sul Semanotus russicus (F.) in Italia e segnalazione della
presenza di Semanotus laurasi (Luc.) in Sardenia (Coleoptera, Cerambycidag).
Estratto da Redia, vol. LI.

Duffy, E. A. J. (1957) A monograph of the immature stages of African timber beetles
(Cerambycidag). British museum (Natural History). London, UK. 338pp.

Martinez, M., P. Larue (1980) A new pest of thuyas in south-west France. Phytoma No.
322: 21-23.
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Semanotus ligneus (Fabricius)

Semanotus ligneus  (Fabricius)

longhorn beetle

Coleoptera
Cerambycidae

(Cupressaceae
Taxodiaceae Lindey, 1964
Semanotus ligneus ligneus  Fabricius
(Juniperus virginiana)
Chamaecyparis thyoides Thuja occidentalis
Semanotus ligneus amplus (Casey)
(Libocedrus decurrens
spp. (Juniperus  spp.
Sequoia gigantea
Semanotus ligneus sequoiae Van Dyke
Sequoia sempervirens
Semanotus ligneus basalis (Casey)
Thuja plicata
Semanotus ligneus conformis (Casey)
Juniperus

Linsley, 1964
- Semanotus ligneus ligneus  Fabricius

Semanotus ligneus amplus (Casey)

Semanotus ligneus sequoiae Van Dyke

Semanotus ligneus basalis (Casey)
~ Semanotus ligneus conformis (Casey)

105

Cupressus



Semanotus

Ives and Wong, 1988
25mm Ives & Wong, 1988
Lindey, 1964
15mm

Ives & Wong, 1988; Lindey,
1964

Lindey, 1964; lves & Wong, 1988

Semanotus ligneus ligneus Fabricius
Semanotus ligneus amplus (Casey)
Semanotus ligneus sequoiae Van Dyke
Semanotus ligneus basalis (Casey)
Semanotus ligneus conformis (Casey)

1 1 Lindey, 1964;
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lves & Wong, 1988

Lindey, 1964

)

Ives & Wong, 1988

Semanotus ligneus sequoiae

Linsley, 1964

10

(11)
lves, W. G. & H. R. Wong (1988) Tree and shrub insects of the Prairie probinces.
Forrestry Service. Canada.
Lindey, E. G. (1964) The Ceranbycidae of North America; Part V. Taxonomy and
classification of the subfamily Cerambycinae, Tribes Callichromini. University
of Cadlifornia Press Berkeley and Los Angeles. Los Angeles, USA. 197pp.
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(

(

Semanotus russicus Fabricius

Semanotus russicus  Fabricius

longhorn beetle

)

Coleoptera

Cerambycidae

Juniperus
sempervirens Cedrus
Duffy, 1957; Covassi, 1969; Bense, 1995; Covass et al., 1988)
(Bense, 1995)
Covassi, 1969
(Covassi, 1969)
)
23 26

(Covassi, 1969)

18mm
(Bense, 1995; Covassi, 1969)

108

Cupressus

14



(

(

15

cm

Covassi, 1969)

120
26 (Covassi, 1969)

(Bense, 1995; Covassi, 1969)

1,000m

(Covassi, 1969)

)

Covassi, 1969

Covassi et al., 1988

Covassi et al., 1988

)

109

30

14

21 40

(Bense, 1995;

23

1,800m



Covass et al., 1988

(10)

11)

Bense, U. (1995) Longhorn beetles; Illustrated key to the Cerambycidae and Vesperidae of
Europe. Verlag Josef Margraf. 513pp.

Covassi, M. (1969 Nuovi peperti sul Semanotus russicus (F.) in Italia e segnalazione della
presenza di Semanotus laurasi (Luc.) in Sardenia (Coleoptera,
Cerambycidag). Estratto da Redia, vol. LI.

Covassi M. V., P. F. Poversi, A. Binazzi, P. F. Roversi (1988 Spreading and adaptative
responses of xylephagous insects whitin the changed phytosanitary frame fo

Cupressus sempervirens L. Annali Accademia Italiana de Scienze Forestali.
47.

Duffy, E. A. J. (1957) A monograph of the immature stages of African timber beetles
(Cerambycidae). British museum (Natural History). London, UK. 338pp.
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Semanotus undatus (Linnaeus)

Semanotus undatus (Linnagus)

longhorn beetle

Coleoptera
Cerambycidae

Abies (Picea) Pinus  Gutowski, 1985; Bily &
Mehl, 1989; Bense, 1995

Gutowski, 1985; Bily & Mehl, 1989; Bense, 1995

Semanotus  undatus
1978

Gutowski, 1985

Semanotus

Bily & Mehl, 1989

Hellrigl, 1971

Bily & Mehl, 1989
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(

7  14mm
Bily & Mehl, 1989

Hellrigl, 1971

(Bily & Mehl, 1989

(Bily & Mehl, 1989
Gutowski, 1985

)

Tetropium  spp.
(Hdlrigl, 1971

Wojciech,

1992 Gutowski, 1985

(10)

(11)
Bense, U. (1995) Longhorn beetles; Illustrated key to the Cerambycidae & Vesperidae of

Europe. Verlag Josef Margraf. 513pp.
Bily, S. & O. Mehl (1989) Longhorn besetles (Coleoptera, Cerambycidae) of Fennoscandia &

Denmark. Fauna Entomologica Scandinavica. Vol. 22. Brill Academic Pub.

204 pp.
Gutowski, J. M. (1985) Semanotus undatus (L.) A new representative of Longhorn beetles
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(Coleoptera, Cerambycidae) in Bulgarian Fauna. Acta Zoologica Bulgarica 29.

Hellrgle, K. G. (1971) Investigation on the appearrance and life-history of Semanotus
undatus L. (Coleoptera, Cerambycidag). Anzeiger fur Schadlingskunde.
Pflanzenschutz, Umweltschutz 44: 5.

Hellrigl, K. (1984) Orussus abietinus Scop. (Hymenoptera, Orussoidea) as a parasite of the
larvae of the spruce beetle Semanotus undatus L. (Coleoptera, Cerambycidag).
Anzeiger fur Schadlingskunde. Pflanzenschutz, Umweltschutz. 57: 5.

Wojciech, Z. (1992 Semanotus undatus L. (Coleoptera, Cerambycidage) in the Sandmierska
forest. Przeglad Zoologiczny 36: 1-4.
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Monochamus alternatus alternatus Hope

Monochamus alternatus alternatus Hope

Monochamus tesserula White

: Monochamus alter natus Hope Monochamus
alternatus endai Makihara Monochamus alternatus alternatus Hope
Makihara, 2004
Japanese pine sawyer
Coleoptera

Cerambycidae

(Pinus densiflora) Pinus dliottii
(Pinus koraiensis) (Pinus patula) (Pinus
taeda) (Pinus thunbergii) Abies (Cedrus)
(Cedrus deodara) (Larix) (Picea)

(Cunninghamia lanceolata)
(Juniperus virginiana).

Monochamus alternatus endai 2.4km
, 1975
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2004 Monochamus alternatus Hope
Monochamus alternatus endai Makihara
Makihara, 2004 Monochamus alter natus
alternatus Hope

mm mm , 1994
20  40mm 170 1,200mg 550mg
, 1994
, 1994
18 28mm
25 15
, 1994
M. alternatus endai M. alternatus alternatus
Monochamus 12
S
M. alternatus 4
19
M.
alternatus
12
10
83 60 215 M.
alternatus
M. alternatus
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CABI, 2003
M. alternatus endai

11 12 M. alternatus alternatus
, 1990
60 215 CABI, 2003
M. alternatus
Makihara, 2004
Monochamus alter natus
endai
20
30
%
(Pinus thunbergii)
(Pinus
thunbergii) (Pinus densiflora)
2002
1979
(Pinus
sylvestris) (Pinus thunbergii)
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, 2002

1984
Dwinell, 1997
Monochamus alter natus endai
54 243
m’ 52
15 1,250 54
13 91 m
( , 2003
1999

, 2002

M. alternatus alternatus

M.

alternatus endai
Monochamus alter natus endai

10)

11
Alya, F. P. Hain, (1985) Life Histories of Monochamus carokinensis and Monochamus
titillator Coleoptera Ceranmbycidae in the Piedmont of North-Carolina USA.
Journal of Entomological Science. 20(4); 390-397.
CABI (2003) Crop Protection Compendium, 2003, CAB International. Wallingford. UK.
Dwinell, L, D. (1997) The pinewood nematode:regulation and minigation. Ann. Rev.
Phytopathol. 35: 153-166
: : : , : (1975)
, 86, 335-336
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, (1994 . . . . 567pp.

Makihara, H. (2004) Two new species and a new subspecies of Japanese Cerambycidae
(Coleoptera). Bulletin of FFPRI. Vol.3. No.1 (N0.390): 15-24.

Pershin, J. C., M. J. Lint (1986) Biology of Monochamus carokinensis Coleoptera
Ceranmbycidae on Scotich Pine in Missouri USA. Jornal of The Kansas
Entomological Society. 59(4): 706-711.

Pershing, J. C., M. J. Linit (1986) Development and Seasonal Occurrence of
Monochamus carokinensis Coleoptera Ceranmbycidae in Missouri USA.
Environmental Entomology. 15(2); 251-253.

Phillips, T. W. (1988) Synergism of Turpentine and Ethanol as Attractants for Ceratanin
in Pine-Infesting Beetles Coleoptera. Environmental Entomology. 17(3);

456-462.
(2003) 14 . 26. Aug.
(1990)
. 101: 503-504
(2002) ( Ver5.4 .
(2002). ( 50
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Monochamus carolinensis  Olivier

Monochamus carolinensis ~ Olivier
Cerambyx carolinensis Olivier
Lamia dentator Fabricius
Monochamus minor Leconte, Smiths
Nonochamus titillator carolinensis Olivier

pine sawyer
Coleoptera
Cerambycidae
(Pinus echinata) (Pinus taeda)
(Pinus virginiana) (Pinus banksiana)
(Pinus resinosa) (Pinus sylvestris) (Pinus
strobus) (Pinus) (Pinus mugo)
(Pinus nigra) (Pinus patula) (Picea
pungens).
CABI, 2003)
CABI, 2003
CABI, 2003

Makihara, 2004
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mm mm , 1994

20  40mm 170  1,200mg 550mg
, 1994
, 1994
18-28mm
2.5 15 3
, 1994
Monochamus -12
M.
carolinensis
19
(Pershing & Linit, 1986)
12
10
(Philips, 1988)
83 CABI, 2003 10.7
10.8 10.6 2,017 Pershing & Linit,
1986
60 215 CABI, 2003

M. carolinensis
CABI, 2003 15
10 Alya & Hain, 1985
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(10)

1D

CABI, 2003 Bursaphelenchus

xylophilus CABI, 2003

Alya, and F. P. Hain, (1985) Life Histories of Monochamus carokinensis and
Monochamus titillator Coleoptera Ceranmbycidae in the Piedmont of
North-Carolina USA. Journa of Entomological Science 20(4): 390-397.

CABI (2003) Crop Protection Compendium, 2003 ed., CAB International, Wallingford,
UK.

: (1994 . : : , 567pp.

Makihara, H. (2004) Two new species and a new subspecies of Japanes Cerambycidae
(Coleoptera). Bulletin of FFPRI Vol. 3, No. 1: 15-24.

Pershing, J. C., M. J. Lint (1986) Biology of Monochamus carokinensis Coleoptera
Ceranmbycidae on Scotich Pine in Missouri USA. Jornal of The Kansas
Entomological Society 59(4): 706-711.

Pershing, J. C., M. J. Linit (1986) Development and Seasonal Occurrence of
Monochamus carokinensis Coleoptera Ceranmbycidae in Missouri USA.
Environmental Entomology 15(2): 251-253.

Phillips, T. W. (1988) Synergism of Turpentine and Ethanol as Attractants for Ceratanin
in Pine-Infesting Beetles Coleoptera. Environmental Entomology 17(3):
456-462.

2002 50
, , 493pp.
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Monochamus galloprovincialis (Olivier)

Monochamus galloprovincialis (Olivier, 1795)

Coleoptera
Cerambycidae

Pinus Pinus halepensis
Pinus pinaster Pinus sylvestris Picea
Picea abies CABI, 2003

CABI, 2003

1999 Mota et al., 1999

Sousa et al., 2001

2.4km
1975
1998

Laet al., 1998
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3.5mm 1.4mm Cherepanov, 1990

Monochamus
Cherepanov, 1990

, 1994
12 26mm
11 11
Bense, 1995
4.4mm 15
15 20
10
2,000
Duffy, 1957
4.9%x2.7x0.5 —
7.1x4.4x10mm 15
21
12
20
10
15cm 0.7 3.0cm
3.0mm 15 20cm 7 10mm

4.0cm 1.5cm

Cherepanov, 1990
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20 Cherepanov, 1990

Bense, 1995
Cherepanov, 1990

12

, 2000

Cherepanov, 1990

(10)

(11)
Bense, U. (1995) Longhorn Beetles. Illustrated Key to the Cerambycidae and Vesperidae of
Europe. Verlag Josef Margraf. 513pp.
CABI (2003) Crop Protection Compendium, 2003 ed., CAB International. Wallingford, UK.
Cherepanov, A. I. (1990) Cerambycidae of Northern Asia. Volume 3. Laniinae Part |. E. J.
Brill. Leiden, Nethrland. 300pp.
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Duffy, E. A. J. (1957) A Monograph of the Immature Stages of African Timber Beetles
(Cerambycidae). The British Museum (Natural History). London, UK. 338pp.

, : ) , , (1975)
: 86, 335-336
, 1994 . , , , 567pp.

La Y. J, Y. S Moon, W. H. Yeo, S. C. Shin, W. C. Bak (1998) Recent status of pine wilt
disease in Korea. In Proc. Intern. Symp., Sustainability of Pine Forests in Relation
to Pine Wilt and Decline. Futai, K., Togashi, K. and Ikeda, T. eds. pp. 239-241,
Tokyo, Japan.

(2000) : 49:
81-83.

Mota, M. M., Braasch, H. Bravo, A. A.Penas, A. C. Burgermeister, W. Metge and E. Sousa
(1999) First Report of Bursaphelenchus xylophilus in Portugal and in Europe.
Nematology 1 (7-8): 727-734.

Sousa, E., M. A. Bravo, J. Pires, P. Naves, A. C. Bonifacio, M. M. Mota (2001)
Bursaphelenchu xylophilus (Nematoda; Aphelenchoididae) associated with
Monochanus galloprovincialis (Coleoptera; Cerambycidae) in Portugal.
Nematology 3: 98-91.
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11 Monochamus titillator (Fabricius)

Monochamus titillator (Fabricius)

Lamia titillator Fabricius
Monohammus titillator (Fabricius)

Southern pine sawyer

Coleoptera
Cerambycidae

Pinus Picea Abies Duffy, 1960

Duffy, 1960

Monohammus

mm 1.5mm
Duffy, 1960

USDA Forest Service, 1989
5.5mm 47mm mm Duffy,
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1960

28-30mm 8.5mm  Duffy, 1960
25 31lmm 50 57/mm USDA Forest
Service, 1989
10
U
U
Duffy, 1960
Duffy, 1960 Dodds €t. al.,
2002
Duffy, 1960
USDA Forest Service, 1989
USDA Forest Service, 1989
Duffy, 1960
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USDA
Forest Service, 1989

(10)

(11)

CABI (2003) Crop Protection Compendium, 2003ed., CAB International. Wallingford, UK.

Dodds, K. J,, C. Graber and R. M. Stephen (2002) Oviposition Biology of Acanthocinus
nodosus (Coleoptera: Cerambycidae) in Pinus taeda. Florida Entomologist 85(3):
452-457.

Duffy, E. A. J. (1960) A Monograph of the Immature Stages of Neotropical Timber Beetles
(Cerambycidae). The British Museum (Natural History). London, UK. 327pp.

USDA Forest Service, (1989) Southern Region, Protection Report R8-PR16.
(http://www .forestpests.org/southern/I nsects/sps.htm)
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Srex noctilio Fabricius

Srex noctilio Fabricius

Paururus noctilio CABI, 2003

sirex wasp wood wasp  steel-blue

Hymenoptera

Siricidae

CABI, 2003; USDA, 2000; CFIA, 2004

Larix) (Picea abies)
Pseudotsuga menziesii Abies alba)
Pinus caribaea Pinus densiflora
Pinus echinata Pinus elliottii ) Pinus khasya
Pinus nigra) Pinus palustris
Pinus patula Pinus radiata) ~ Pinus strobus
var. chiapensis (Pinus sylvestris) Pinus
taeda
USDA, 2000
Madden, 1988;
USDA, 2000
USDA, 2000

CABI, 2003; USDA, 2000; CFIA, 2004

USDA, 2000 (CHIA,
2004
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CABI, 2003

USDA, 2000
(1900 ) (1961 1952
) (1988 ) (1985 ) 1980 )
(1994 )
(
(CFIA, 2004
CFIA, 2004
100 USDA, 2000)
15
Haugen et al., 1990
Tabot, 1977
Haack Cavey,
1997) 1996-1998
26
USDA, 2000)
CFIA, 2004
1.35 1.56mm 0.30 0.35mm
30mm
36mm
, 1992
Taylor, 1981
10 1 (CFIA, 2004)
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Taylor, 1981

10 15
10 11 12
Taylor, 1981
16 21 (CFIA, 2004)
12
(CFIA, 2004)
Srex
( )
1994
( mycangia) Amylosterem
areolatum mucus
Neumann and Minko, 1981
, 2000
Madden, 1988
Taylor, 1981

Neumann and Minko, 1981
Coutts, 1969; Spradbery, 1973

: 20:
CFIA, 2004; Morgan and Stewart, 1966; Neumann and Minko, 1981

Amylostereum areolatum (Fr.:Fr.) Boidin. 11)

20 500
Neumann and Minko, 1981

Taylor, 1981

CFIA, 2004
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CFIA, 2004
Spradbery, 1973)

CFIA, 2004

. 2000)

Neumann and Minko, 1981

CFIA, 2004

Srex juvencus,
Urocerus gigas, U. augur, U. sah, Xeris spectrum

Spradbery, 1973)

Srex nitobel
1978
(Haugen
Underdown, 1990; Madden, 1988
1900 45
1946 1954 30%
120,000ha
10
Madden, 1988
1952 1,100ha
23 28 40%
1961
Madden, 1988
80%
10 30 141,000 175
10 40 1998 10 30
us USDA, 2000
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Madden, 1998

Deladenus siricidicola Bedding
Zondag
(Bedding, 1967)

Deladenus siricidicola Bedding
Bedding, 1972; Bedding Akhurst, 1974, 1978

1
1998 4.15US (Haugen
Underdown, 1990; Haugen et al., 1990; USDA Forest Service, 1992
USDA, 2000
, 1994 Deladenus siricidicola Bedding
Srex nitobei Xeris spectrum
Bedding Akhurst, 1978
, 1997
Srex juvencus Xoanon matsumurae
( , 2002; , 2004
10
, 1992
, 2004
(Spradbery, 1973 14
CABI, 2003;
, 1989
30% , 1978
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10

11

Certonotus nitidulus

Ibalia leucospoides

Ibalia leucospoides ensiger
Ibalia rufipes

Ibalia rufipes drewseni
Megarhyssa nortoni

Megarhyssa nortoni nortoni
Megarhyssa nortoni quebecensis
Megarhyssa praecellens
Odontocolon geniculatus
Rhyssa lineolata

Rhyssa persuasoria

Rhyssa persuasoria himalayensis

Amylostereum areolatum (Fr.:Fr.) Boidin.

Amylostereum areolatum(Fr.:Fr.)Boidin.

( , 2000, 2002, 2003; , 1998)

Basidiomycetes
Boidin et al. (1998)

Tabata et al., 2000
2002)

(Stereaceae) , 2003
Amylostereum Amylostereaceae
ITS

Amylostereum (Amylostereum areolatum, A.chailletii, A.ferreum,
Alaevigatum, A.sacratum) A.areolatum, A.chailletii,
Aferreum, A.laevigatum A.sacratum
A.areolatum, A.chailletii, A.laevigatum

Aferreum A.sacratum
2003
Amylostereum
A.areolatum, A.laevigatum , 2003
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Srex noctilio Srex nitobei

Srex juvencus Xoanon matsumurae
, 2003
Urocerus japonicus Urocerus antennatus
Amylostereum
(
, 2002)
25
(
, 2002)
1997
(
, 2002)
Amylostereum
Trichoderma
Amylostereum Trichoderma
( :
2002)
Amylostereum Trichoderma
( :
2002)
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Alan A. Berryman (1988) Dynamics of Forest Insect Populations -Patterns, Causes,
Implications -.Plenum Publishing Corporation, New Y ork, USA:408-429

Bedding, R.A. (1972) Parasitic and free-living cycles in entomogenous nematodes of the
genus Deladenus, Nature 214, 174-175.

Bedding, R.A. (1972) Biology of Deladenus siricidicola (Neotylenchidae) an
entomophagous—-mycetophagous nematode parasitic in  siricid  woodwasps.
Nematologica 18: 482—493.

Bedding, R.A.; Akhurst, R.J. (1974) Use of the nematode Deladenus siricidicola in the
biological control of Srex noctilio in Australia Journal of the Austraian
Entomological Society 13: 129-135.

Bedding, R.A.; Akhurst, R.J. (1978) Geographical distribution and host preferences of
Deladenus species (Nematoda: Neotylenchidae) parasitic in siricid woodwasps
and associated hymenopterous parasitoids. Nematologica 24: 286—294.

CAB INTERNATIONAL (2003) Crop Protection Compendium 2002 Edition. Wallingford,
UK: CAB INTERNATIONAL.

Canadian Food Inspestion Agency Science Branch (2004) Srex noctilio F. Sirex Wasp.
Canadian Food Inspestion Agency - Plant Pest Information.
(http://www.inspection.gc.calenglish/sci/surv/data/sirnoce.shtml))

Coutts, M.P. (1969a) The mechanism of pathogenicity of Srex noctilio on Pinus radiata. |.
Effects of the symbiotic fungus Amylostereum spp. (Thelophoraceag). Australian
Journal of Biological Science 22: 915-924.

Coutts, M.P. (1969b) The mechanism of pathogenicity of Srex noctilio on Pinus radiata. 1.
Effects of S noctilio mucus. Australian Journal of Biological Science 22:
1153-1161.

Fukuda, H., ; Hijii, N.(1997)Delayed Emergence and Reduced Body-weight of Xeris
spectrum(Hymenoptera:Siricidag)Due to Nematode Infection. Journal of Forest
Research 2: 183-186

(2000)
: ( )
: 163-178.
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) : 234-230.
(1998) : ,
: (1994) , , ,
(1978)
Srex Amylostereum , , 60, 405-411.
(1992) . No.122: 17-24.
(1994) Hymenoptera. (
) : 53-60.

Haack, R.A.; Cavey, JF. (1997) Insects intercepted on wood articles at ports-of-entry in the
United States:1985-1996. Newdletter of the Michigan Entomological Society 42
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Haugen, D.A.; Bedding, R.A.; Underdown, M.G.; Neumann, F.G. (1990) Nationa strategy
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Reticulitermes flavipes Kollar

Reticulitermes flavipes Kollar

eastern subterranean termite

Isoptera
Rhinotermitidae

Saccharum officinarum
Acer saccharinum

Betula Carya illinoinensis
Juniperus  Juniperus scopulorum
Liquidambar styraciflua Pinus
Pinus patula Pseudotsuga menziesii

Tsuga heterophylla  CABI, 2003

CABI, 2003; Gay, 1969

CABI,
2003; Myles, 2004
CABI, 2003 Gay, 1969
Scheffrahn et al., 1999
Reticulitermes flavipes
Gay, 1969
Hallein
Becker, 1969 1837 Schéenbrunn
1955 Hallein
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1957
1950 1951

1937

Gay, 1969 1953
Weidner, 1953

echiinata

Pinus

Gay, 1969; Wichmann, 1957

Reticulitermes flavipes Kollar 1938
Gay, 1969
32 1938
1992 545 17.8%
Myles, 2004
1998 12
Scheffrahn et al., 1999
Reticulitermes flavipes subterranean
termite
Gay, 1969
Reticulitermes flavipes
Gay, 1969
USDA, 2000
, 2000
10 1
2000 Matsuura et al., 2002
Reticulitermes flavipes Suiter et al., 2004

Wood & Storer, 2003
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100m
10km
USDA, 2000
Reticulitermes flavipes 100m 400
lowa State University, 1992

Valil et.a, 2003; Myles, 2004; Suiter et.al, 2004

mm
10.5mm
15mm
USDA, 2000; , 1995

Reticulitermes flavipes

140

2,200m’

km



Suiter et.al, 2004

Gay, 1969
Professional Pest Control, 2002
R. santonensis

25
Jacobs, 2001
10 15
10
, 2000
2000
soldier reproducts
2004; Vail et al., 2003 immature
80 90%
2001) %
USDA, 2000
Myles, 2004

, 2000

USDA,
worker
Suiter et al.,
nymphs
USDA, 2000
Myles, 2004; Forschler & Gauntt,
Suiter et al., 2004

larvae

Myles, 2004; USDA, 2000

Suiter et al., 2004

Suiter et al., 2004; Myles, 2004

USDA, 2000; Suiter et al., 2004

pseudergates,
swarming
, 2000
Control, 2002  Reticulitermes flavipes

et a., 2004
Storer, 2003; USDA, 2000

Myles, 2004

aate
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Suiter et al., 2004

Suiter et al., 2004

USDA, 2000;
Professional Pest
Suiter
Vail et.al, 2003; Wood &

primary reproducts



secondary reproducts replacement reproductives
Myles, 2004; Vail et.al, 2003

nectenic reproductives Suiter et al., 2004
Myles, 2004
Professional Pest Control, 2002
Forschler & Gauntt, 2001)

, 2000
, 2000; Myles,
2004
Suiter et al., 2004; Wood & Storer, 2003
Pence, 1999 100
1,000 Myles, 2004
, 2000
2.5% Myles, 2004
Myles, 2004
1,000km Reticulitermes flavipes
Myles, 2004
20 50%
11.0 119
, 2000

Reticulitermes flavipes
Suiter et al., 2004
Vail et al., 2003
CABI, 2003
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Reticulitermes flavipes
2003; , 2003;

, 2003

107

30

Reticulitermes flavipes

80%

us

us

, 2004

, 2003;

, 1987

2003

140 80%

80%

, 1960

Suiter et al., 2004

Reticulitermes  speratus

, 2000
, 2000
60 US 15 20 US
USDA, 2000
Suiter et al., 2004

1,000
99%
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& , 1960)

,2004 ()
, 2003
, 1994
Trap-Treat-Release
: Metarhizium anisopilae
Beauveria bassiana Myles, 2004

Professional Pest Control, 2002

10

11

Becker, G. (1969) Reticulitermes (Ins. Isopt.) in Centra and Western Europe. Mintech.
Trandl. Ref: T6617: ppl3.

CABI (2003) Crop Protection Compendium. 2003 Edition. CAB INTERNATIONAL.
Wallingford, UK.
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F. M. Weesner ed.): 459-494.

(2003) ( ).
, : 640.

lowa State University (1992) Termite Biology Update. Department of Entomology, lowa
State University Horticulture Home Pest News: p.52
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Hetrobostrychus aequalis _(Waterhouse) 1
Sinoxylon anale_Lesne
Sinoxylon conigerum Gerstaecker 3
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Sinoxylon anale_Lesne 1
Sinoxylon conigerum Gerstaecker 2
Hylastes ater (Paykull) 2
1
1
1
Sinoxylon conigerum Gerstaecker 1
Ambrosiodmus minor (Stebbing) 1
Scolytoplatypus mikado Blandford 1
Scolytoplatypus shogun Blandford
Xyleborus affinis Eichhoff
Xyleborus 1
Xylosandrus crassiusculus (Motschulsky) 1
1
Crossotarsus externedentatus (Fairmaire) 1
Crossotarsus rengetensis 1
Niijima & Murayama
Crossotarsus simplex Murayama 1
Dinoplatypus triplurus (Browne) 1
Dinoplatypus 1
Minthea rugicollis (Walker) 1
Platypus contaminatus (Blandford) 1
Platypus indicus Storhmeyer 2
Platypus nijjima/ Murayama 1
Platypus parallelus (Fabricius) 1
Hesperophanus campestris (FALDERMANN) 2
1
Orthotomicus proximus (Eichhoff) 1
3
3
1
1
Xvlopsocus capucinus (Fabricius) 1
Arhopalus ferus (Mulsant) 3
Hylastes ater (Paykull) !
Hylurgops 1
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Chrysochroa fulminans cobaltina Fisher 1
1
Dinoderus bifoveolatus Wollaston 1
Hetrobostrychus aequalis _(Waterhouse) !
™
1
Micrapate scabrata (Erichson) 1
1
1
Hetrobostrychus aequalis _(Waterhouse) !
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[ps typographus Linnaeus 1
Macrotoma 1
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Xylopertha flavipes (llliger) 1
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Xyloperthodes 1
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Anoplophora glabripennis
(Motschulsky)

Scolytus multistriatus (Marsham)

( )
Ophiostoma ulmi (Buisman) Nannfeldt
O. novo-ulmi Brasier

Semanotus laurasi (Lucas)

Semanotus ligneus (Fabricius)
S ligneus ligneus (Fabricius)
S ligneus amplus (Casey)

S ligneus sequoiae Van Dyke
S ligneus basalis (Casey)
S ligneus conformis (Casey)

Semanotusrussicus (Fabricius)

Semanotus undatus (Linnaeus)

Monochamus alternatus alternatus Hope

Monochamus carolinensis (Olivier)

Monochamus galloprovincialis
(Olivier)

Monochamustitillator (Fabricius)

Sirex noctilio Fabricius

Reticulitermes flavipes Kollar
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