





Oryza sativa

0.1 2 0.3
3
1948
1989 1961
1960
1970
1976 1999
2006
9 65
1993 10
1997
Leptocorisa chinensis
Cletus punctiger Trigonotylus caelestialium
Stenotus rubrovittatus Eysarcors
spp- 3 2006



4.5 6.4 S)

3 1974 4
2002 4 5 2000
Triticum aestivum 1983
1970 1974a;1974b
1999b
1982 1970 80
1971
Eysarcoris lewisi Togo hemipterus
1972 Eysarcoris
aeneus Eysarcoris ventralis 1972
1990
2001 1994
2000 1999
2000 2000 2000
2000
2006



1975 1975

1974a 1975
1974
1975
1985
2004
1974
2004
2003
( 1999h)
2007

1982

1988

2001

1999b

1

2003 2004

2005



2004 2004a 2004 2006

Kakizaki and Sugie 1997 2002  Kakizaki and Sugie 2001
10 n-hexyl n-hexanoate

(£)-2-hexenyl n-hexanoate rn-octyl n-butrate 3

3 100 40 3
2004
2005 2005 2006 Kakizaki
2004
2006
2






1982 Kudo and Kurihara, 1988 1989

1982 Kudo and Kurihara, 1988

1

2000 11

37° 06 138° 16

36 90

1.5m

50

33 m

1974



1999

2000

11

100

2
2000 10 11
25x 34x 34
Lolium multiflorum
19x 32x 3 10
2000 3 27 2000 2001
1
3 4 5
23 11 23
2 1999
2000 106 89

1999

23

11

87



16

11

10
14
23
24
25

2000

a

50



666714

14 G-v S-N e

q 4" g-v €2 YT 0T 6

qT 0T q G-N €2 PT°0T 6 17
0¢ 0¢ v-v 1€
97 97 e-v L

0% 0T 6 91 N ve

19 (14 14" 14" €N v¢ 0T 000¢
q¢ q¢ ¢V L

LE ¢N L 1T
G¢ G¢ 1-v 14

09 T-N G¢ 0T 6661

q 14 € 1 “"ON




20

15 F

10

11/5 11710 11715 11/20
/

2000 11

10

11/25

2000

11730



11 4 5
9.2
3 2
3
12
1999 a

Digitaria ciliaris

11 23

11 2 3

1975

2000 11

2000

Miscanthus sinensis

11

13.6

11 2

Imperata cylindrica

1988 1989



1982 Kudo and Kurihara 1988

11

11

1997 2000

12

Poa annua

1999a

2000

10



1999 9 18 11 8
1974 1975
9 25 5
1982
25 5 6
2
3 Echirnochloa
E. crus-alli E. crus-galli E. glabrescens
1999
Digitaria D. violascens
Panicum dichotomiflorum
3 Eleusine indica
Setaria glauca Festuca arundinacea
Agrostis gigantea
9 18 21 24 10
4
242 67 3

13



14



474

0ctT

172
8y

(43

91

0T

GoET
€e
514
6¢
Ll
€8¢
qcl
14%°]
9T¢

15



OCDOOOOOOOOHHONOOOC‘:)

O N < O X «1 O 0O O M <~ 1 O O 1 O <
— — Lo

39
135

< o IO 1 O N O 0O I I < O 1 N I ©

i i i - M < N N A g
00O OO O d N I O AN M~MO O O © «— I M~
— < N N AN N = 1 < N N NN

16

1999

a



10

1950

1985 1986 1991

1988

2006

1999a

1999a

10 9

17



Trichogrammatidae
Telenomus sp.
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1982

20

Oligosita sp.
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James
and Luff 1982 Lushaietal. 1996 1978 Levine
1988 Higaki and Ando 2005 25

5
20 80 100 5
5 80
100 80
80 100 120 140
0 6
80 100
Atrachya menetriesi
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-5 10 -5
0 0 5
120 140
0 5
120 10
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1978
Teleogryllus emma Masaki 1963 Diabrotica virgifera Krysan

et al. 1977 Krysan 1982
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2004 1999a
1
1975
Campbell etal.
1974 1974 1974 Tauber and Tauber 1978 Mark and Michael 1995
1
1
1999 6
30x 30x 30 90
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22 25 16L 8D

® 20x 20
23 27 31 24
64 130
2
1999 10
3
25 7 25
1982 7
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120 2 3
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15 19 23 27 31
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3
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2 3
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4
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15 19 23 27

31 25
16L 8D
2
8
31
5 11
10.5 100.0
10.4 114.9 11
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19 31
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11 13.6
161.3 11
7 10 11 88 100
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+ S.E.
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27.9+ 0.77
17.4+ 0.34
12.0+ 0.28
9.1+ 0.16
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+ S.E.
15 25 92.0 10.3+ 0.48
19 25 88.0 6.8+ 0.38
23 25 100.0 4.4+ 0.22
27 25 96.0 3.1+ 0.14
31 22 90.9 2.9+ 0.14
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oryzae

1.7

10.4

1975

1957 1975 Agromyza
Hydrellia griseola Oulema oryzae
30 1
20 25
10
30
1999 6 8
2000
9
50 19
1975
10.5
10.4 11.2
122 20 100
1975 9.2
13.6 100
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9.4 59.9 3.0 153.8
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1999b 1974
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Chilo suppressalis 1974 1974

1999 10 25 11 7 2000 10 24 2001 10 20
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36x 25x 37 20

2005 1999 2001
10
100
13x 12
3 3 4 25 12L
12D 5 3
2000 3 27 2000 3 25 2002
1
5
12x 17%x 6.5 15¢
5
2
2x 50 36 90
50
2000 2001 2 2002 4 3 4
5 1 3
7
3

Kakizaki and Sugie 1997
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7x 13x 9 S)

10

45%x 14.5 10

50x 20 m

2000

2000 2001 4 26 5 31 2002 4 11 5 31

4
60 MT-7
2000 2001 4 17 2002 4 19
5
2000 2001 2002
2000 2002
1 11 1

24 24 1

0 2000

3 28 2001 3 23 2002 3 5

2000 4 21 2001 4
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17 2002 4 6 8 13

2000 5 18 27 2001

5 13 18 2002 4 30 5 15

9 C 10 C 11 C 13

2000 57.8 2001 76.6 2002 50.0

2
2000 4 21 2000 4 16 2002
4 3 12 13 3
2000
5 15 2001 5 2002 4 26
3
2000 5 15 2001
5 9 2002 4 30 9 B 10 B 11 B 13
4
2000 5 19 2000 5 9 2002 5 3
9 A 10 A 11 A 13 2002 4 19 5
31 5
S)
4 5 2002 5 2
2000 2001 3 6 1 2 14
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23 2000
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Frost 1952

2001
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30 5 3
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5 1
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3 28 5
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15.6

2002 5
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17 20

1992

Phyllonorycter ringoniella
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Kakizaki and Sugie 2001

2004 2005

26 43 13 14
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3 1974 4
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2002 4 5 2000

1

2000 2002 3

10a

36 90 50

22 2000

23 2001 2002 3

1999 9 28 2000 9 13 2001 10 4

2000 5 1 6 13 7 10 2001 5 28 7 5

2002 5 24 6 25

4 2000 4 24 6 15 7 4 8

25 2000 5 10 6 18 7 16 2002 5 1 6 13 7 8
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2005 1999 2001
3 9
2000 9

2005

20 21 2000

Alopecurus aequalis

Vulpia myuros

2005
9 100
10
2000
5
9 2 15
5
5
2002
14 15 2001 17 18
2
2000 2002 2
1
4 5
5 6 Agrostis clavata
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1991 1995
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1996 2003 2006
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18
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6 7
1
6 7
22 23 24
6 6 7 1 2001
1
6 4
1
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25 26
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23 24 25 26
27 2004
2
15 2000
2001 2002 2
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2
2000 2001
2004
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Nityama et al. 2007
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Kakizaki and Sugie 1997
Kakizaki and Sugie 2001

2004 2005 2005

Sakurai 1996

pabulinus

Groot and Smid 2000)

86

2006

Kakizaki 2004

Riptortus clavatus

Lygocoris



x 20x 30

12

16L 8D

24

2003

24

6

2002

18 30 42 54 66 78 90 102 114

3
4:00 20:00
1 3
22
48
10 11

2

25

20

39

16L 8D

87

7

20x 170

20

2000

12:00 18:00

25

22



29

1982

2 11 7

4.5

4

102

24

25

25 5
20
25
28 30
54
6
48 3
14 63.6 3 2 9.1
22 17 77.3

88

20

16L 8D



16 3.5
3.4 3.9
Tukey-Kramer P 0.05 80.1
97.5
93.2 Tukey-Kramer
0.05 92.9 94.4
X 2 P 0.05
5 10
30 31
+
S.E. 16.8+ 0.97 17.7+ 0.87
30.8+ 1.21
Tukey-Kramer P 0.05
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28 30
25 3.8
( 3 1) 90 3.75

90

Lygus hesperus (Strong et al.,1970)
Helopeltis clavifer (Smith, 1977) MNesidiocoris caesar (Chatterjee, 1983) L.
pabulinus (Groot et al., 1998
Groot and Smid (2000) L. pabulinus
1
L. hesperus
(Strong et

al .,1970)

29

16

50

28
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Strong et

L. hesperus

Kakizaki

Kakizaki

al.

2004

2004

1970

L. hesperus

16

31

30

(Strong et al.,1970)
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1975 Wada etal.,1980

1987 Wakamura et al.,1989 2001)
1
1
x 100
400 x 10 x 10 40
2
2002 7 2001
5 2
20x% 170 1 1
3 4
3 1 2
5 10 15
25 16L 8D 1
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20046 6 20
25
5
2
1
32 odl
1
2
1
5 20
13 12
3

25

19

32

16L 8D

Ag

33

10

98

1982

32

32

20

Ov

Sr

34

15

Sp

15

25
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56

23

25

99
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15
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20
13

19
15
12

95
75
92
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23
25

23
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Helicoverpa armigera 2001 Cnaphalocrocis
medinalis Wadaetal.,1980) Spodoptera exigua (Wakamura
et al.,1989) Chilo supperssalis 1987
Spodoptera litura 1975)

34
1

Lygocoris pabulinus  Groot and

Smid, 2000 Lygus hesperus  Strong et al.,1970)

Nephotettix cincticeps

1975
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10
75 5

95 15 92 1

Distentiella theobroma King 1973  Campylomma

verbasci Thistlewood etal. 1989
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Kakizaki and Sugie 1997

1
1
1
2006 11.5% 54m
3 2
2 1 1
2000
3 4
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1F1888 Grey sleeve stopper The West Company, Singapore

2004

10

107



30x 45

2
2006 6 1 12 3 12 2
2
3 4
2006 6 22 8
2
34x 25x% 34
16L 8D 4 20
9 6
30 4
2 6 10 14 18
2
1
6 1
6 18 3 6 12

108

22

12

20m

18

10

25



35 1 18 2 6 2 18

1 12 20 3 4 12
2 6 18
0 2 1
2
6 22 12
4
0 4 12 16

Steel-Dwass P<0.05

37 61 6

109

10

36

73

22



110

00-
00-
00-
00-
00-
00-
00-
00-
00-
00-
00-
00-
00-
00-
00-
00-
00-
00-
00-
00-
00-
00-
00-
00-

¢1~00:0T
0T~00-8
8~00-9
9~00-v
¥~00-¢
¢~00-0
0~00-¢¢
¢¢~00-0¢
0¢~00-8T
8T1~00-9T
9T1~00-v1
¥1~00-CT
¢1~00:0T7
07~00-8
8~00-9
9~00-v
¥~00-¢
¢~00-0
0~00-¢¢
¢¢~00-0¢
0¢~00-8T
8T7~00:9T
9T~00:%T
¥1~00:¢T

10

35



00-8
00:v

00-v
00-0

3°S +

00-0
00-0¢

G070 <d

00-0¢
00-9T

ssemd-991S

0T

00-9T 00-¢T
00-¢T 00-8

9¢€

111



LE

00-¢ 00-¢¢ 00-81 00-vT 00:0T7 00:9
00:¢¢ 00-8T 00:vT 00-0T 00-9 00-¢

A\ 4
A
\4
A
1

- 00T

112



113

00-
00-
00-
00-
00-
00-
00-
00-
00-
00-
00-
00-
00-
00-
00-
00-
00-

)

T¢
8T
qT
¢t

T¢
8T
qT
)

38



10 6 1 12 2

35
35 10
6 22 12 4 0
4
36
6 1 35
1 38
6 1 19 18 23 2 6
16 5 14.1 6 2 19
18 3 0 6 16
6 22 7 4 36 1 18
2004
25 16 16
15.6
Frost 1952
1 35

114



Kakizaki and Sugie 1997 110

18 30

37

115



1999a

Khattat and Stewart 1974, 1980 Fleischer et al.
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Padgham and Cook 1984
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TOYO 1 2 2
24
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48
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2 26x 38x 36cm 10
20-50 24
1 2 3
-15
25 16L 8D
2001 6
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4
-
24
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1

0.2 ml
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1
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1 20g/-
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20g/- 3
P >0.05
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2 lp g
20 g/-! 5 10 g/-*
5
0.0174p g 0.0084u g
2
10 g/-* 20 g/-! 24
90 20
Fisher P>0.05
21
20g/-* 194.6 10 g/- 176.9 182.9
Tukey P >0.05
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Tukey P >0.05
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3
Stimmann 1974 Hopper and Woolson 1991 Polavarapuetal 1992

Van Steenwyk et al 1992  Fleischer and Kirk 1994

1
0.1p  /
20g/- 3
10 g/-* 2
Acyrthosiphon pisum 4 Frazer and Raworth
1974 L. lineolarrs 2 4
Fleischeretal. 1986
Epilachna varivestis Ceratitis capitata

30 Shepard and Waddi 11

1976 Van Steenwyk et al 1992 Anthonomus grandis

3 Wolfenbarger etal. 1982

Mitchell etal. 1982
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Knight el al.
1989 Trichoplusia ni Stimmann 1974 Platynota
ragaeusalrs Knight et al. 1989
Fleischer 1986
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1999a
Polavarapuetal. 1992 P. idaeusalis
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Knight et al. 1989
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20
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1 1 3
90 20
24 6 25
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5 23 1
A 6 9 10 B 6 25
4x 4 m 6 21 7 17
1 2
A B
3
60 24 60
0.2 ml 75 2
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1 0.1u g/
4
Yamamura(2003) B
1
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22 2003
17 A 0.04 0.06 2008 6 21
A 0.47 0.2 0.3
23 2003 7 17 A
2 22

0.44 1.05 0.33 0.71

0.11 0.35 0.17 0.583

2002 7 26 2003 7

30 B 0.2 1

65.5 1701.6 156.9 727.7
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Yamamura(2003) * single mark-release experiment
2 A
1
2
B
Yamamura(2003) B 1
2
3 3
(1984)
2
2
3
100 1 2
B
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2008 7 30
7 17
2
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1.0

2004

0.44 7

3

L. lineolaris

6 21

30
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2003 7

23
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17
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Stewart

and Gaylor 1994

2003 7 17 A 2
1 22
2
2003 7 17 A 7
Gossypium hirsutum

L. lineolaris

Fleischeretal. 1988

12 2008 6 21 A

0.11 0.35

0.17 0.53 23

2004

Lygus hesperus Bancroft 2005

132



(1984)

20
32 53
2004
16 20
2004
trivial flight
flight

T. brevipes T. uhleri

1984
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16 59

16

6.7

2004

(MacCreary 1965)

4x 4nm
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4.8 km



14

14

100

134

10 120
2 3
13
2005
9
2005



14

10 10 120

2005

1957

6 7

Kudo and Kurihara 1988

Kurihara 1988 6 7

1990

135

10

2005

10
11 3
1975
Kudo and



2004

2004

Poa pratensis

136

13

2006

2000

2004b

2004

2001



3.8

2007

2007

30

2007

137

2007

25



10

1973

1950

10

12

15 20

138

2000

2001
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Blinn and Yonke
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glomerata
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Kakizaki and Sugie 2001
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Trigonotylus caelestialiunm  Kirkaldy
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