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Abstract 
We surveyed Hymenopteran parasitoid fauna, noting seasonal changes, in three tea fields at our research center and three 

commercial tea fields with different pest management systems. During this period, 12182 and 6953 parasitoids were captured 
in traps at the research center and in commercial fields respectively, and identified to Family level. At the research center, 19 
families, such as Encyrtidae, Aphelinidae, Trichogrammatidae, Mymaridae, Braconidae, Charipidae, were identified. In the 
commercial tea fields 18 families were identified. Significant differences in parasitoid family composition were found between 
different pest management units in both research center and commercial fields. Classification groups that had a large number 
of captures were Girault,   (Silvestri), Aphelininae, and Aphidiinae, and so on. 
The number of  sp., the egg-parasitoid of  Hood, was also significant. Peaks of parasitoid 
occurrence frequently synchronized with those of host numbers, even in cases in which the boundaries between successive host 
generations were unclear. At the research center, there were significant differences in trap data between different 
management units for the catches of 13 species or families, and four species or taxa group in the commercial tea fields showed 
significant differences. While the influence of pesticides on the differences in parasitoid trap data were not clear, we suspect 
that parasitoids such as  sp. may be harmed by pesticides. We selected five candidate indicator species, i.e., 

, , , , and  sp., for environmental 
conservation in tea fields. 
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2008 5 1 11 12
2009 4 21 11 26

3
5 10a  

2

Application date
(Y/M/D) Pesticides (Formulation, %AI)1) Dilution IRAC

code2)

2008/6/4 Azoxystrobin (F,20)* 2000
6/6 Clothianidin (SP, 16) 2000 4A

7/30 Acephate (W,50) 1000 1B
7/30 Chlorothalonil (F,40)* 1000
8/22 Milbemectin (E,1) 1000 6

9/9 Chlorfenapyr (F, 10) 2000 13
2009/5/21 Propargite (E, 30) 1500 12C

6/2 Clothianidin (SP, 16) 2000 4A
6/2 Chlorothalonil (F,40)* 1000

6/26 Azoxystrobin (F,20)* 2000
7/13 Acephate (W,50) 1000 1B
7/13 Fluazinam (SC,39.5)* 2000
8/11 Flubendiamide (F,18) 2000 28

9/9 Diafenthiuron (W, 50) 1000 12A
1) E: Emulsifiable concentrate, F: Flowable,  SC: suspension concentrate,  SP: water
soluble powder, W: wettable powder,  %AI: percentage of active ingredient, *: fungicide.
2) For the meaning of the code, see IRAC website. Blank columns mean fungicide.

Application date
(Y/M/D) Pesticides (Formulation, %AI)1) Dilution IRAC

code2)

2008/3/21 Spiromesifen (F, 30) 2000 23
3/21 Acetamiprid (SP,20) 2000 4A
4/2 Chlorfenapyr (F, 10) 2000 13

5/26 Fenpyroximate buprofezin mixer (F, 4+2 1000 21A+16
6/4 Clothianidin (SP, 16) 2000 4A
6/4 Tebuconazole (F, 20)* 2000
7/4 Acephate (W,50) 1000 1B
7/4 Azoxystrobin (F,20)* 2000

7/23 Chlorfenapyr (F, 10) 2000 13
7/23 Fenbuconazole (F,22)* 5000
7/30 Fenpyroximate buprofezin mixer (F, 4+2 1000 21A+16
9/1 Diafenthiuron (W, 50) 1000 12A

2009/2/18 Pyriproxyfen (MC, 9) 1000 7C
4/2 Chlorfenapyr (F, 10) 2000 13

5/27 Milbemectin (E,1) 1000 6
5/27 Emamectin benzoate (E,1) 2000 6
6/3 Chlorfenapyr (F, 10) 2000 13
6/3 Chlorothalonil (F,40)* 1000
7/2 Tebuconazole (F, 20)* 2000
7/2 Tolfenpyrad (E, 15) 1000 21A

8/12 Flubendiamide (F,18) 2000 28
8/12 Chlorfenapyr (F, 10) 2000 13
8/12 Chlorothalonil (F,40)* 1000
8/26 Ethiprole (F,10) 2000 2B
8/26 Thiacloprid (W, 30) 2000 4A
8/26 Acephate (W,50) 1000 1B
8/26 Fenbuconazole (F,22)* 5000

1) E: Emulsifiable concentrate, F: Flowable,  MC: microencapsulated,  SP: water
soluble powder, W: wettable powder, %AI: percentage of active ingredient, *: fungicide.
2) For the meaning of the code, see IRAC website. Blank columns mean fungicide.
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Application date
(Y/M/D) Pesticides (Formulation, %AI)1) Dilution IRAC

code2)

2008/4/11 Pirimiphos-methyl (E,45) 1000 1B
5/20 Methoxyfenozide (F,20) 4000 18
6/1 Chlorfenapyr (F, 10) 2000 13
6/1 Fenbuconazole (F,22)* 5000

7/10 Methoxyfenozide (F,20) 4000 18
7/16 Flonicamid (W, 10) 1000 9C
8/2 Acephate (W,50) 1000 1B

8/15 Flubendiamide (F,18) 2000 28
8/15 Difenoconazole (W, 10)* 2000
9/5 Chlorfenapyr (F, 10) 2000 13
9/5 Tebuconazole (F, 20)* 2000

2009/4/7 Pirimiphos-methyl (E,45) 1000 1B
5/18 Milbemectin (E,1) 1000 6
5/18 Methoxyfenozide (F,20) 4000 18
6/1 Chlorfenapyr (F, 10) 2000 13
6/1 Tebuconazole (F, 20)* 2000
7/5 Clothianidin (SP, 16) 2000 4A

7/11 Emamectin benzoate (E,1) 2000 6
7/14 Flonicamid (W, 10) 1000 9C
7/14 Azoxystrobin (F,20)* 2000
7/30 Acephate (W,50) 1000 1B
7/30 Fenbuconazole (F,22)* 5000
8/8 Flubendiamide (F,18) 2000 28
8/8 Chlorothalonil (F,40)* 1000

8/28 Flufenoxuron (E, 10) 4000 15
9/13 Chlorfenapyr (F, 10) 2000 13
9/13 Tebuconazole (F, 20)* 2000

2) For the meaning of the code, see IRAC website. Blank columns mean fungicide.

1) E: Emulsifiable concentrate, F: Flowable,  SP: water soluble powder, W: wettable
powder, %AI: percentage of active ingredient, *: fungicide.

Application date
(Y/M/D) Pesticides (Formulation, %AI)1) Dilution IRAC

code3)

2008/3/18 Tortorilure2) 250/10a
4/12 Pirimiphos-methyl (E,45) 1000 1B
5/21 Propargite (E, 30) 1500 12C

6/1 Thiacloprid (W, 30) 2000 4A
6/1 Azoxystrobin (F,20)* 2000
6/6 Tebuconazole (F, 20)* 2000

7/11 Flonicamid (W, 10) 1000 9C
7/23 Flufenoxuron (E, 10) 4000 15
7/23 Azoxystrobin (F,20)* 2000
7/30 Fenbuconazole (F,22)* 5000
8/11 Flubendiamide (F,18) 2000 28
8/11 Difenoconazole (W, 10)* 2000

9/9 Acetamiprid (SP,20) 2000 4A
9/9 Tebuconazole (F, 20)* 2000

2009/3/20 Spiromesifen (F, 30) 2000 23
3/23 Tortorilure2) 250/10a

4/9 Pirimiphos-methyl (E,45) 1000 1B
5/27 Diafenthiuron (W, 50) 1500 12A
5/27 Azoxystrobin (F,20)* 2000

6/3 Thiacloprid (W, 30) 2000 4A
6/3 Tebuconazole (F, 20)* 2000
7/4 Methoxyfenozide (F,20) 4000 18
7/4 Flonicamid (W, 10) 1000 9C

7/14 Azoxystrobin (F,20)* 2000
7/19 Flufenoxuron (E, 10) 4000 15
7/19 Fenbuconazole (F,22)* 5000

8/3 Difenoconazole (W, 10)* 2000
8/8 Flubendiamide (F,18) 2000 28

9/10 Tolfenpyrad (E, 15) 1000 21A
1) E: Emulsifiable concentrate, F: Flowable,  SP: water soluble powder, W: wettable
powder, %AI: percentage of active ingredient, *: fungicide.
2) mating disruptant of sex pheromone complex to control   Yasuda
and  Diakonoff. Dilution indicates number of pheromone
dispensers used.
3) For the meaning of the code, see IRAC website. Blank columns mean fungicide.

Application date
(Y/M/D) Pesticides (Formulation, %AI)1) Dilution IRAC

code3)

2008/3/18 Tortorilure2) 150/10a
4/11 Pirimiphos-methyl (E,45) 1000 1B
5/20 Methoxyfenozide (F,20) 4000 18

6/1 Chlorfenapyr (F, 10) 2000 13
6/1 Fenbuconazole (F,22)* 5000

7/10 Methoxyfenozide (F,20) 4000 18
7/16 Flonicamid (W, 10) 1000 9C

8/2 Acephate (W,50) 1000 1B
8/15 Flubendiamide (F,18) 2000 28
8/15 Difenoconazole (W, 10)* 2000

9/5 Chlorfenapyr (F, 10) 2000 13
9/5 Tebuconazole (F, 20)* 2000

2009/3/15 Spiromesifen (F, 30) 2000 23
3/23 Tortorilure2) 250/10a

4/9 Pirimiphos-methyl (E,45) 1000 1B
5/19 Cyflumetofen (F, 20) 2000 25A
5/27 Diafenthiuron (W, 50) 1500 12A

6/1 Tebuconazole (F, 20)* 2000
7/11 Flonicamid (W, 10) 1000 9C
7/11 Azoxystrobin (F,20)* 2000
7/22 Emamectin benzoate (E,1) 2000 6
7/30 Fenbuconazole (F,22)* 5000

8/8 Flubendiamide (F,18) 2000 28
9/11 Tolfenpyrad (E, 15) 1000 21A
9/11 Flufenoxuron (E, 10) 4000 15

3) For the meaning of the code, see IRAC website. Blank columns mean fungicide.

1) E: Emulsifiable concentrate, F: Flowable,  SP: water soluble powder, W: wettable
powder, %AI: percentage of active ingredient, *: fungicide.
2) mating disruptant of sex pheromone complex to control   Yasuda
and  Diakonoff. Dilution indicates number of pheromone
dispensers used.
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86.3
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3

<0.01  
Table 6

10

Table 6
(+0.5) Tukey-Kramer test, <0.05

Girault
 (Silvestri)

 sp. spp.

13

 

2008 2) 2009 2) 2008 2009 2008 2009

Chalcidoidea
Encyrtidae

Girault P 360 a 209 x 5180 b 1423 y 2198 b 214 x

 Hayat P 5 ns 11 ns 25 ns 7 ns 11 ns 4 ns

 Noyes & Ren P 4 1 6 1 0 6
 (Walker) P* 0 0 0 0 0 1

spp. 6 1 8 3 3 4
Aphelinidae

 (Silvestri) P 12 a 14 x 10 ab 67 y 2 b 3 x

 (Howard) P* 1 0 1 0 1 0
Aphelininae (  sp.?) T 61 ab 39 ns 126 a 43 ns 24 b 46 ns

spp. 0 0 0 1 0 3
Mymaridae E 31 ns 22 ns 41 ns 75 ns 42 ns 29 ns

Trichogrammatidae
 Matsumura A,H 2 9 ns 3 18 ns 0 5 ns

 sp. S 28 a 375 x 2 b 177 y 0 b 23 y

Eulophidae
 (Walker) S 4 ns 0 21 ns 0 44 ns 2

 (Ashmead) C 1 ns 0 10 ns 0 1 ns 0
spp.(  sp. etc.) 20 ns 0 x 28 ns 9 y 0 ns 10 y

Elasmidae
1  sp. C 10 a 3 4 ab 5 4 b 6

Pteromalidae 9 ns 4 41 ns 3 6 ns 0
Chalcididae (  (Walker) etc.) A,H 14 a 2 4 b 6 3 ab 8
Torymidae 0 1 0 2 0 4

Cynipoidea
Eucoiliidae 7 3 ns 2 16 ns 2 7 ns

Charipidae T* 64 a 14 x 72 a 17 x 8 b 8 y

Platygastroidea
Scelionidae 4 ns 4 x 5 ns 5 30 ns 10 y

Platygastridae 3 1 5 0 3 6
Ceraphronoidea

Megaspilidae T*? 4 ab 0 14 a 1 0 b 1
Ceraphronidae *? 126 a 13 x 18 b 33 y 3 b 21 y

Proctotrupoidea
Proctotrupidae 4 1 1 0 0 2
Diapriidae 3 ab 0 x 11 a 0 x 1 b 12 y

Ichneumomoidea
Ichneumonidae (  (Sonan) etc.) A,H 4 ns 11 ns 16 ns 14 ns 8 ns 7 ns

Braconidae
Aphidiinae T 19 a 7 x 75 b 51 y 36 ab 35

 Watanabe A 0 1 0 2 0 0
 Minamikawa A 0 0 0 1 0 2

spp. 2 3 0 3 1 3
Total number 808 749 5729 1983 2431 482

2) Same letter indicates no-significant difference between each treatments in each year ( <0.05; Tukey-Kramer test)

1) host species  A: Yasuda , C:  Walsingham , E: 
 Matsuda , H:  Diakonoff , P:  (Targioni) , S: 

 Hood , T:  (Boter de Fonscolombe) , *: hyper-parasite

Pesticides-free Pesticides-reduced ConventionalSuperfamily
Family
Subfamily or Species

1)

Main
host



11 (2018)

Table 7 3 2
IPM (A) 2008

19 11 1146 2009
11

1228 IPM (B) 10 1576 2009

10 1033 (C) 2008
11 1318 2009

15 652 2 3
18

 
2

Fig.3
10

1 3
4

4 A
B C

A B 10
C 10 1

A B C
64.8 76.0 61.6 B
2 19.6 18.3 22.5

3
11.7 5.0 12.2 3

<0.01  
Table 7
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Table 2 1/4
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>0.05
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64.8%

19.6%

11.7%

0.5% 0.3%
0.4%

0.9%
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 Encyrtidae

 Aphelinidae

 Braconidae

 Platygastridae

 Trichogrammatidae

 Ichneumonidae

 Mymaridae

 Eulophidae

 Scelionidae

 Ceraphronidae

Others

76.0%

18.3%

5%
0.3%
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0.1%

0.2%

 Encyrtidae

 Aphelinidae

 Braconidae

 Mymaridae

 Ichneumonidae

 Eulophidae

 Trichogrammatidae

 Eucoiliidae

 Megaspilidae

 Diapriidae

Others

61.6%

22.5%

12.2%

0.5% 0.4%
0.4%

0.5%
0.8%

 Encyrtidae

 Aphelinidae

 Braconidae

 Mymaridae

 Platygastridae

 Eulophidae

 Ceraphronidae

 Eucoiliidae

 Ichneumonidae

 Megaspilidae

Others

IPM(A)

IPM(B)

Conventional(C)



3
Fig.4  

2008

Tukey-Kramer test <0.05
Table 8 2009

>0.05 Table 8 Fig.4

2008 1) 2009 1) 2008 2009 2008 2009 2008 2009 2008 2009 2008 2009
(Targioni-Tozetti) 477 *2) 1100 ns 7827 * 3081 ns 4693 * 1285 ns 7353 ns 2219 ns 5017 ns 3725 ns 4753 ns 1405 ns

  Matsuda 170 a 194 ns 359 ab 383 ns 483 b 296 ns - 3) - - - - -
 Hood 462 ns 233 a 589 ns 704 b 340 ns 462 ab - - - - - -

1) Same letter indicates no-significant difference between each treatments in each year ( <0.05; Tukey-Kramer test)
2) *: there was significant difference by ANOVA ( <0.05)
3) no data

Pest species Pesticides-free
(C)

Conventional

Tea research center fields Commercial tea fields in Nunobiki-bara area

Pesticides-reduced Conventional
IPM (A)

IPM
IPM (B)

IPM

2008 2) 2009 2) 2008 2009 2008 2009

Chalcidoidea
Encyrtidae

Girault P 553 ns 703 ns 1047 ns 608 ns 954 ns 268 ns

 Hayat P 4 ns 5 12 ns 5 8 ns 5
 Noyes & Ren P 2 0 0 0 0 0

 (Walker) P* 0 0 0 0 0 0
spp. 5 3 ns 3 10 ns 0 3 ns

Aphelinidae
 (Silvestri) P 384 ns 403 ns 450 ns 342 ns 279 ns 126 ns

 (Howard) P* 0 0 0 1 0 0
Aphelininae (  sp.?) T 2 2 2 0 4 1
spp. 0 0 0 1 0 2

Mymaridae E 4 3 x 2 4 x 4 13 y

Trichogrammatidae
 Matsumura A,H 0 0 0 1 0 0

 sp. S 0 18 x 0 2 y 0 2 y

Eulophidae
 (Walker) S 1 0 0 0 0 4

 (Ashmead) C 0 0 0 0 0 0
spp.(  sp. etc.) 4 1 3 1 2 4

Elasmidae
1  sp. C 0 1 0 0 1 1

Pteromalidae 0 0 0 0 0 0
Chalcididae (  (Walker) etc.) A,H 0 0 0 0 0 2
Torymidae 2 0 1 0 0 0

Cynipoidea
Eucoiliidae 0 2 1 1 0 8
Charipidae T* 1 0 1 0 1 0

Platygastroidea
Scelionidae 2 2 0 0 0 0
Platygastridae 21 a 0 x 0 b 1 x 1 b 10 y

Ceraphronoidea
Megaspilidae T*? 1 0 0 2 0 4
Ceraphronidae *? 3 1 0 0 3 6

Proctotrupoidea
Proctotrupidae 1 0 0 0 1 0
Diapriidae 0 0 2 0 0 1

Ichneumomoidea
Ichneumonidae (  (Sonan) etc A,H 7 2 3 3 4 2
Braconidae

Aphidiinae T 145 ns 55 ns 44 ns 36 ns 53 ns 82 ns

 Watanabe A 4 27 xy 5 15 x 3 108 y

 Minamikawa A 0 0 0 0 0 0
spp. 0 0 0 0 0 0

Total number 1146 1228 1576 1033 1318 652

2) Same letter indicates no-significant difference between each treatments in each year ( <0.05; Tukey-Kramer test)

IPM (B)
IPM

(C)
Conventional

1) host species  A: Yasuda , C:  Walsingham , E: 
 Matsuda , H:  Diakonoff , P:  (Targioni) , S: 

 Hood , T:  (Boter de Fonscolombe) , *: hyper-parasite

Superfamily
Family
Subfamily or Species

1)

Main
host

IPM (A)
IPM



11 (2018)

5 6
7 9

10

7
 

2008

Table 8 2009

Tukey-Kramer test <0.05 Table 8
6 9

7

Fig.4
2009

7

1 / /

Fig.4  

Table6,7
10

2

Fig.5 12  

22,23)

Fig.5

6 2009 2008
3

6 8
10

2009

6
8 10 11

2008 8  

 Matsumura
 (Walker)

 Male adults of 

0

20

40

60

80

100

120

140

160

May-
08

Jun-
08

Jul-
08

Aug-
08

Sep-
08

Oct-
08

Nov-
08

Dec-
08

Jan-
09

Feb-
09

Mar-
09

Apr-
09

May-
09

Jun-
09

Jul-
09

Aug-
09

Sep-
09

Oct-
09

Nov-
09

Dec-
09

Pesticides-free
Pesticides-reduced
Conventional control

 Adults of 

0

1

2

3

4

5

6

May-
08

Jun-
08

Jul-
08

Aug-
08

Sep-
08

Oct-
08

Nov-
08

Dec-
08

Jan-
09

Feb-
09

Mar-
09

Apr-
09

May-
09

Jun-
09

Jul-
09

Aug-
09

Sep-
09

Oct-
09

Nov-
09

Dec-
09

Pesticides-free
Pesticides-reduced
Conventional control

 Adults of 

0

1

2

3

4

5

6

May-
08

Jun-
08

Jul-
08

Aug-
08

Sep-
08

Oct-
08

Nov-
08

Dec-
08

Jan-
09

Feb-
09

Mar-
09

Apr-
09

May-
09

Jun-
09

Jul-
09

Aug-
09

Sep-
09

Oct-
09

Nov-
09

Dec-
09

Pesticides-free
Pesticides-reduced
Conventional control



 (Sonan) Fig.6

2009 7 8
9

7 9
2008

2009 8
2008 6 11

2009 5 10

 
 Hood

 (Walker) Fig.7
2008

2009
7

8 9

2008
6

10

 

0
5

10
15
20
25
30
35
40
45
50

May-
08

Jun-
08

Jul-
08

Aug-
08

Sep-
08

Oct-
08

Nov-
08

Dec-
08

Jan-
09

Feb-
09

Mar-
09

Apr-
09

May-
09

Jun-
09

Jul-
09

Aug-
09

Sep-
09

Oct-
09

Nov-
09

Dec-
09

Pesticides-free
Pesticides-reduced
Conventional control

 

0
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

May-
08

Jun-
08

Jul-
08

Aug-
08

Sep-
08

Oct-
08

Nov-
08

Dec-
08

Jan-
09

Feb-
09

Mar-
09

Apr-
09

May-
09

Jun-
09

Jul-
09

Aug-
09

Sep-
09

Oct-
09

Nov-
09

Dec-
09

Pesticides-free
Pesticides-reduced
Conventional control

 

0

0.1

0.2

0.3

0.4

0.5

0.6

May-
08

Jun-
08

Jul-
08

Aug-
08

Sep-
08

Oct-
08

Nov-
08

Dec-
08

Jan-
09

Feb-
09

Mar-
09

Apr-
09

May-
09

Jun-
09

Jul-
09

Aug-
09

Sep-
09

Oct-
09

Nov-
09

Dec-
09

Pesticides-free
Pesticides-reduced
Conventional control



11 (2018)

2009
 

 (Boter de 
Fonscolombe)

30,39) Fig.8

5 6 8
2008

2009 8

5 6 9 10 2008
8 9 2009

2008
5 6 8

10 2009
2008 5 6

 
Fig.9

 Chalcididae

0

0.05

0.1

0.15

0.2

May-
08

Jun-
08

Jul-
08

Aug-
08

Sep-
08

Oct-
08

Nov-
08

Dec-
08

Jan-
09

Feb-
09

Mar-
09

Apr-
09

May-
09

Jun-
09

Jul-
09

Aug-
09

Sep-
09

Oct-
09

Nov-
09

Dec-
09

Pesticides-free
Pesticides-reduced
Conventional control

 Ichneumonidae

0
0.05

0.1
0.15

0.2
0.25

0.3
0.35

0.4

May-
08

Jun-
08

Jul-
08

Aug-
08

Sep-
08

Oct-
08

Nov-
08

Dec-
08

Jan-
09

Feb-
09

Mar-
09

Apr-
09

May-
09

Jun-
09

Jul-
09

Aug-
09

Sep-
09

Oct-
09

Nov-
09

Dec-
09

Pesticides-free
Pesticides-reduced
Conventional control

 

0

0.05
0.1

0.15
0.2

0.25

0.3
0.35

0.4

May-
08

Jun-
08

Jul-
08

Aug-
08

Sep-
08

Oct-
08

Nov-
08

Dec-
08

Jan-
09

Feb-
09

Mar-
09

Apr-
09

May-
09

Jun-
09

Jul-
09

Aug-
09

Sep-
09

Oct-
09

Nov-
09

Dec-
09

Pesticides-free
Pesticides-reduced
Conventional control



10)

2009 7
8 2008

2009

 Walsingham  
sp.18)

 
Fig.10

2008 10

2008 6

7

2008 6 7

 

Fig 11

5 6

3 IPM
A B (C)

2009

2008 2009
IPM (A) 8 9

 
Fig.12

0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8

May-
08

Jun-
08

Jul-
08

Aug-
08

Sep-
08

Oct-
08

Nov-
08

Dec-
08

Jan-
09

Feb-
09

Mar-
09

Apr-
09

May-
09

Jun-
09

Jul-
09

Aug-
09

Sep-
09

Oct-
09

Nov-
09

Dec-
09

0
0.5

1
1.5

2
2.5

3
3.5

4
4.5

5

May-
08

Jun-
08

Jul-
08

Aug-
08

Sep-
08

Oct-
08

Nov-
08

Dec-
08

Jan-
09

Feb-
09

Mar-
09

Apr-
09

May-
09

Jun-
09

Jul-
09

Aug-
09

Sep-
09

Oct-
09

Nov-
09

Dec-
09
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2,17)

2008 IPM (A)
7 8 2009

8
2008 7 10

IPM (A) 10
2009 5 7 10

7
8 9

(Table 7)

Table 6
2009

5 6 7 8 9
4

2008 2009
 

 

IV 

 Aphelinidae: Aphelininae

0
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6

May-
08

Jun-
08

Jul-
08

Aug-
08

Sep-
08

Oct-
08

Nov-
08

Dec-
08

Jan-
09

Feb-
09

Mar-
09

Apr-
09

May-
09

Jun-
09

Jul-
09

Aug-
09

Sep-
09

Oct-
09

Nov-
09

Dec-
09

Pesticides-free
Pesticides-reduced
Conventional control

 Braconidae: Aphidiinae

0

0.2

0.4

0.6

0.8

1

May-
08

Jun-
08

Jul-
08

Aug-
08

Sep-
08

Oct-
08

Nov-
08

Dec-
08

Jan-
09

Feb-
09

Mar-
09

Apr-
09

May-
09

Jun-
09

Jul-
09

Aug-
09

Sep-
09

Oct-
09

Nov-
09

Dec-
09

Pesticides-free
Pesticides-reduced
Conventional control

 Charipidae

0

0.2

0.4

0.6

0.8

1

May-
08

Jun-
08

Jul-
08

Aug-
08

Sep-
08

Oct-
08

Nov-
08

Dec-
08

Jan-
09

Feb-
09

Mar-
09

Apr-
09

May-
09

Jun-
09

Jul-
09

Aug-
09

Sep-
09

Oct-
09

Nov-
09

Dec-
09

Pesticides-free
Pesticides-reduced
Conventional control
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31)

31)

SE

24)

31)

 
19

19

31)

40

10)

3
7 8

4 Table 1 2
19

 Elasmidae

0

0.05

0.1

0.15

0.2

May-
08

Jun-
08

Jul-
08

Aug-
08

Sep-
08

Oct-
08

Nov-
08

Dec-
08

Jan-
09

Feb-
09

Mar-
09

Apr-
09

May-
09

Jun-
09

Jul-
09

Aug-
09

Sep-
09

Oct-
09

Nov-
09

Dec-
09

Pesticides-free
Pesticides-reduced
Conventional control

 Mymaridae

0

0.2

0.4

0.6

0.8

1

1.2

May-
08

Jun-
08

Jul-
08

Aug-
08

Sep-
08

Oct-
08

Nov-
08

Dec-
08

Jan-
09

Feb-
09

Mar-
09

Apr-
09

May-
09

Jun-
09

Jul-
09

Aug-
09

Sep-
09

Oct-
09

Nov-
09

Dec-
09

Pesticides-free
Pesticides-reduced
Conventional control
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50 100

60 34)

8 35) 8
12 28)

 (Howard)
30) 30)

39

 
19

Fig.2,3
22,23)

Table 6,7

 Scelionidae

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

May-
08

Jun-
08

Jul-
08

Aug-
08

Sep-
08

Oct-
08

Nov-
08

Dec-
08

Jan-
09

Feb-
09

Mar-
09

Apr-
09

May-
09

Jun-
09

Jul-
09

Aug-
09

Sep-
09

Oct-
09

Nov-
09

Dec-
09

Pesticides-free
Pesticides-reduced
Conventional control

 Megaspilidae

0

0.05

0.1

0.15

0.2

0.25

0.3

May-
08

Jun-
08

Jul-
08

Aug-
08

Sep-
08

Oct-
08

Nov-
08

Dec-
08

Jan-
09

Feb-
09

Mar-
09

Apr-
09

May-
09

Jun-
09

Jul-
09

Aug-
09

Sep-
09

Oct-
09

Nov-
09

Dec-
09

Pesticides-free
Pesticides-reduced
Conventional control

 Ceraphronidae

0

0.2

0.4

0.6

0.8

1

1.2

May-
08

Jun-
08

Jul-
08

Aug-
08

Sep-
08

Oct-
08

Nov-
08

Dec-
08

Jan-
09

Feb-
09

Mar-
09

Apr-
09

May-
09

Jun-
09

Jul-
09

Aug-
09

Sep-
09

Oct-
09

Nov-
09

Dec-
09

Pesticides-free
Pesticides-reduced
Conventional control



 

0
2
4
6
8

10
12
14
16
18
20

Apr-
08

May-
08

Jun-
08

Jul-
08

Aug-
08

Sep-
08

Oct-
08

Nov-
08

Dec-
08

Jan-
09

Feb-
09

Mar-
09

Apr-
09

May-
09

Jun-
09

Jul-
09

Aug-
09

Sep-
09

Oct-
09

Nov-
09

Dec-
09

IPM (A)
IPM (B)
Conventional (C)

 

0

2

4

6

8

10

12

14

Apr-
08

May-
08

Jun-
08

Jul-
08

Aug-
08

Sep-
08

Oct-
08

Nov-
08

Dec-
08

Jan-
09

Feb-
09

Mar-
09

Apr-
09

May-
09

Jun-
09

Jul-
09

Aug-
09

Sep-
09

Oct-
09

Nov-
09

Dec-
09

IPM (A)
IPM (B)
Conventional (C)

 Mymaridae

0

0.05

0.1

0.15

0.2

Apr-
08

May-
08

Jun-
08

Jul-
08

Aug-
08

Sep-
08

Oct-
08

Nov-
08

Dec-
08

Jan-
09

Feb-
09

Mar-
09

Apr-
09

May-
09

Jun-
09

Jul-
09

Aug-
09

Sep-
09

Oct-
09

Nov-
09

Dec-
09

IPM (A)
IPM (B)
Conventional (C)

  sp.

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

Apr-
08

May-
08

Jun-
08

Jul-
08

Aug-
08

Sep-
08

Oct-
08

Nov-
08

Dec-
08

Jan-
09

Feb-
09

Mar-
09

Apr-
09

May-
09

Jun-
09

Jul-
09

Aug-
09

Sep-
09

Oct-
09

Nov-
09

Dec-
09

IPM (A)
IPM (B)
Conventional (C)
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10
Table 8

Table 7, IPM(A)

2008
5180

Table 8
23)  

2

2008
>2009 2008
<2009 Table 6

 Platygastridae

0

0.1

0.2

0.3

0.4

0.5

Apr-
08

May-
08

Jun-
08

Jul-
08

Aug-
08

Sep-
08

Oct-
08

Nov-
08

Dec-
08

Jan-
09

Feb-
09

Mar-
09

Apr-
09

May-
09

Jun-
09

Jul-
09

Aug-
09

Sep-
09

Oct-
09

Nov-
09

Dec-
09

IPM (A)
IPM (B)
Conventional (C)

 Braconidae: Aphidiinae

0

0.5

1

1.5

2

2.5

3

Apr-
08

May-
08

Jun-
08

Jul-
08

Aug-
08

Sep-
08

Oct-
08

Nov-
08

Dec-
08

Jan-
09

Feb-
09

Mar-
09

Apr-
09

May-
09

Jun-
09

Jul-
09

Aug-
09

Sep-
09

Oct-
09

Nov-
09

Dec-
09

IPM (A)
IPM (B)
Conventional (C)

 

0

0.5

1

1.5

2

Apr-
08

May-
08

Jun-
08

Jul-
08

Aug-
08

Sep-
08

Oct-
08

Nov-
08

Dec-
08

Jan-
09

Feb-
09

Mar-
09

Apr-
09

May-
09

Jun-
09

Jul-
09

Aug-
09

Sep-
09

Oct-
09

Nov-
09

Dec-
09

IPM (A)
IPM (B)
Conventional (C)
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Fig.12
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18 2008 16
2009

18
16

15 18
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IPM 10 11
11 15 18

  

2008 2011
 

1)   (2010)

No.110 59 64. 

2)  (2009)

No.108 7 18. 
3)   (2015)

 No.119 29 31. 
4)   (2015)

 spp.
No.120 47 52. 

5) Kawai A. (2001): Effects of chemicals on the population of 
 SCHICHA (Acari: Phytoseiidae) 

and  KISHIDA (Acari: 
Tetranychidae) when the tops and the inside of tea bushes 
were sprayed. 92 9 15  

6)  (2004)
192pp. 

7)  (1973)
415pp. 

8)  (1979)
322pp. 

9)  (2006)  
195 196. 

10)  (2010)

 19 37 44  
11)  (1985)

(Z)-11-tetradecenyl acetate
No.62 55 57. 

12)  (2004)

15 , 174 175. 
13) Ozawa A. (2007) Conservation biological control of the 
mulberry scale,  (Targioni), by 
IPM with communication disruption using sex pheromone 
to tea tortrixs. Proceedings of The 3rd International 
Conference on O-CHA(Tea) Culture and Science 
(ICOS2007). (http://www.o-
cha.net/english/conference2/pdf/2007/files/PROC/Pr-P-
407.pdf) 

14)  (2008)  
50 65 69. 

15)  (2008)
12(1) 4 8. 

16)  (2010)
54 205 207. 
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17)  (2011)
58  91

93. 
18)  (2011)

53  105 106. 
19)  (2011)

N
4 23 35. 

20)  (2013)

33 43. 
21)  (2013)

6 19 24. 
22)   (2008)

No.105 13 25. 
23)   (2008)

No.106 39 52. 
24)  (2009)

SE
No.108( ) 28 29. 

25)  (2015)
62 149

152. 
26)   (2015)

No.119 1 6. 
27)   (2016)

9
25 33. 

28) Ozawa A., T. Uchiyama and S. Toyoshima  (2010): 
Studies on the predatory mite fauna (Acari: Phytoseiidae) 
on tea trees in Shizuoka prefecture, Japan. Proceedings of 
The 4th International Conference on O-CHA(tea) Culture 
and Science (ICOS2010) (http://www.o-

cha.net/english/conference2/pdf/2010/files/PROC/pr-p-
50.pdf) 

29)  (2008)
654pp. 

30)  (2002)
 56(10), 415 420. 

31)  1974
No.10 91-131  

32)  (2004) IPM
8(1) 3 7. 

33)  (2004)
838pp. 

34)  (2011)
4

37 44. 
35)  (2011)

5 1 5. 
36)  (2013)

IGR
57  85 93. 

37)   (2014) 16  
Information station of parasitoid wasps

 17(3): 121-124. 
38)  (2004)

Jpn. J. Ent.(N. S.)7(2), 39 54. 
39)  (2006) http://www-agr.meijo-
u.ac.jp/labs/nn006/entomol/parasitic-wasp.pdf 

40)  (2011) 4Steps 
294pp. 

41)  (2003)
pp216 253. 

42)  1981
25 4
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