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Survey of Hymenoptera Parasitoids Fauna in Tea Fields with
Different Pest Management Systems, and Their Seasonal Prevalence

Akihito Ozawa and Toru Uchiyama
Tea Research Center / Shizuoka Res. Inst. of Agric. and For.

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 Arrhenophagus albitibiae Girault, Pteroptrix ortentalis (Silvestrd), Aphelininae, and Aphidiinae, and so on.
The number of Megaphragma sp., the egg-parasitoid of Seartothrips dorsalis 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 Megaphragma sp. may be harmed by pesticides. We selected five candidate indicator species, ie., A.
albitibiae, P. orientalis, Thomsonisca indica, Trichogramma dendrolimi and Megaphragma sp., for environmental

conservation in tea fields.
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Table 1. The list of pesticides used in the tea field
reduced pesticide in tea research center in 2008 and 2009

Apphcatl((;{nﬂ\(/i[ft]f; Pesticides (Formulation, %AD)" Dilution L}iig
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, %Al percentage of active ingredient, *: fungicide.
2) For the meaning of the code, see IRAC website. Blank columns mean fungicide.

Table 2. The list of pesticides used in the tea field
managed conventionally in tea research center in 2008 and
2009

Appllcatl((g}l\(jl[?ge) Pesticides (Formulation, %AI)" Dilution Z?{ig)
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, %Al: percentage of active ingredient, *: fungicide.
2) For the meaning of the code, see IRAC website. Blank columns mean fungicide.
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Table 3. The list of pesticides used in the commercial tea
field (A) with IPM using tortorilure in Nunobiki-bara area
in 2008 and 2009

Table 5. The list of pesticides used in the commercial tea
field (C) managed conventionally in Nunobiki-bara area in
2008 and 2009

Apphcan([;]mij‘gi Pesticides (Formulation, %AD" Dilution ioR:e(})
2008/3/18  Tortorilure? 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  Tortorilure” 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

Appl“atg‘ﬂ\‘}f/‘g Pesticides (Formulation, %AT)" Dilution iifj
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

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

2) mating disruptant of sex pheromone complex to control Adoxophyes honmai Yasuda
and Homona magnanima Diakonoff. Dilution indicates number of pheromone
dispensers used.

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

Table 4. The list of pesticides used in the commercial tea
field (B) with IPM using tortorilure in Nunobiki-bara area
in 2008 and 2009

Appllcatl((;]ﬂ\(/i[;i];e) Pesticides (Formulation, %AT)" Dilution ioR:eg
2008/3/18  Tortorilure? 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  Tortorilure” 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

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

2) mating disruptant of sex pheromone complex to control Adoxophyes honmai Yasuda
and Homona magnanima Diakonoff. Dilution indicates number of pheromone
dispensers used.

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) For the meaning of the code, see IRAC website. Blank columns mean fungicide.
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Fig. 2. Compositions ratio of the top 10 families and
others in total numbers of the Hymenopteran parasitoids
captured by vyellow sticky traps in tea fields with
different pest management systems in tea research center
during two years (2008 and 2009)
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Table 6. The list of Hymenopteran parasitoids captured by yellow sticky traps in tea fields with different pest

management systems in tea research center in 2008 and 2009

] Superfamil e e TR X A TBIERIX
#ﬂ F P 1 Y I;[",I Pesticides-free Pesticidesreduced Conventional
| amily ain
iR 7 Subfamily or Species host  20084E 2 20094 ? 20084  20094F  2008(F 20094
2T LR Chalcidoidea
INS=A = Encyrtidae
FEREaNF Arrhenophagus albitibiae Girault P 360 * 209% 5180°  1423Y  2198° 214 %
Pav A NVl Thomsonisca indica Hayat P 51 i 25 "¢ 7 11 4m
773 uIRYREang Epitetracnemus comis Noyes & Ren P 4 1 6 1 0 6
~IAATTT AT R aNF Zaomma lambinus (Walker) p* 0 0 0 0 0 1
Z DA, spp. 6 1 8 3 3 4
VTR Aphelinidae
FL AT Pteroptrix orientalis (Silvestri) P 12 14 % 10 677 2b 3*
~HTY AT Marietta carnesi (Howard) p* 1 0 1 0 1 0
T 7T T iR Aphelininae (Aphelinus sp.?) T 61 39 126 * 43 ™ 24" 46 ™
F Dt spp. 0 0 0 1 0 3
RINFI TR Mymaridae E 31" 22 ™ 41" 75 "¢ 42 ™ 29 ™
KedaNF L Trichogrammatidae
FAug<aARF Trichogramma dendrolimi Matsumura AH 2 9 3 8™ 0 5
TP~ s DT Megaphragma sp. S 28 ° 375 * 20 177% 0° 23
AT Eulophidae
THIVEAINT Ceranius memes (Walker) S 4 0 21 ™ 0 44 2
F ARy aNF Stenomesius japonicus (Ashmead) C 1 0 10™ 0 1 0
Z DAL spp.(Tetrastichus sp. etc.) 20 ™ 0x 28 ¢ 9V o 107
J3anFf Elasmidae
JRAF DR Elasmus sp. ¢ 10° 3 4 5 4® 6
aHRanFF Pteromalidae 9 s 4 41 ™ 3 6" 0
Ty T RanTf Chalcididae (Brachymeria lasus (Walker) etc.) AH 14 2 4° 6 3ot 8
FF AT F Torymidae 0 1 0 2 0 4
LA vall=t Cynipoidea
Paadladary:t Eucoiliidae 7 3m 2 16" 2 7™
FUTIH TR Charipidae T* 64 * 14 72 17* 8b 8"
S~ rasT Ff Platygastroidea
ST raF R Scelionidae 4 4% 5 5% 30 ™ 107
NFETIaAAF Platygastridae 3 3 6
|/ a= YAt oy 3 Ceraphronoidea
AT T B Megaspilidae T*? 4 0 14° 1 0° 1
ErFH I sTF R Ceraphronidae *? 126 * 13~ 18° 33Y 3t 21V
anF ER Proctotrupoidea
YR 7R F R Proctotrupidae 4 1 1 0 0 2
NEXRY AT R Diapriidae g 0* 11 0* 1P 127
EANTF R} Ichneumomoidea
EANTF R Ichneumonidae (Campoplex homonae (Sonan) etc.) ~ AH 4 11" 16 "™ 14" 8" 7™
ava /R FFf} Braconidae
T INF ik Aphidiinae T 19° 7 75" 51Y 36 35 %
NyXayFaw T Ascogaster reticulata Watanabe A 0 1 0 2 0 0
INTRF AT AT H A 2T Bracon adoxophyesi Minamikawa A 0 0 0 1 0 2
Z DA Spp. 2 3 0 3 1 3
arathiisk Total number 808 749 5729 1983 2431 482

1% EOTE4 (host species) A: F /a1 7E L/~ (Adoxophyes honmai_Yasuda), C: F+ /75 # (Caloptilia theivora Walsingham), E: v /IRVbx3=1/31 (Empoasca
onukii Matsuda), H: F+/~~% (Homona magnanima Diakonoff), P: 7011 (775 13 ( Pseudaulacaspis pentagona (Targioni)), S: F /%07 '3~ (Scirtothrips
dorsalis Hood), T: 1371775 Iy (Toxoptera aurantii (Boter de Fonscolombe)), *: & %k %44 (hyper-parasite) L% 2 Hivb

2) Same letter indicates no-significant difference between each treatments in each year (p<0.05; Tukey-Kramer test)
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Fig. 3. Compositions ratio of the top 10 families and
others in total numbers of Hymenopteran parasitoids
captured by vyellow sticky traps in comercial tea
fields with different pest management systems in
Nunobiki-bara area during two years (2008 and 2009)

Table 7 \ZBCZ A5 OB 3 B2 5 2 4/
OffEEREE TR, TPM XA Tik 2008 4Eix U 2 R
FE L7z 19 Ao 11 £ 1146 §EA3, 2009 HIIRIHEERSD
NIRRT~ TaNFRp O S E 11 B
1228 S Cdh-o7z. IPM RMBTIE, 10 £} 1576 55, 2009
IR S AL o T & ~ T a NF R O S
AU 10 B 1033 BEHTH o 7. EITHBRE(O) T 2008 4FiX
11 B} 1318 8623, 2009 AEIFATH L 0 BT SR
#Zz 15 B 652 B TH o 7=, 2 £E/D 3 BRAF T
T H— LR 18 B sz (2R a T F#
IR L)

BT 2 ERMOBIERIZ I SO =R ORI O
HXMOHEE Figd (ord. 22T, ko2 E
IZ 10 A7 F TORL & ZDOMOBORERLERZ T, Wt

DRIZRNTH L~3MLE TORNE e aFH, vy
aRFRL, avasFRERUTHo-. ANLETIE,
ANIINT e 7 u TR (B A) R Y R a TR
(% B B C) EXTEARY, flziFF~TanF
BHIELE A L[ B TiE 10 AL A S TOT=AMEFT
BEBRX O E C Tik 100N Ch o7, BEHEE 160> b
EanFROEAIIEE A, B, BLO C TEAEN
64.8%, 760%, 61.6% T B EEIMhLL 0o0£L<, —7F,
2 fLD Y 2 "FEHE 19.6%, 18.3%, 225% & K TK
X RETA NI T2 MDD a~a N T RHIZN T
11.7%, 5.0%, 12.2% &0EORE L. 7ok, 3 X
BT AR oM IE, KB CTHEZENRD b
STHEORGE, p<0.01) .

RIZ, Table 7 DESFEHDOHEEICOWNT, BEASEH
10 SALL A SRR R U TR X O il 21T -
TR, W OMOMERCIIXE CHREZEDBTED b
7= (Table 7., Tukey-Kramer test, p<0.05) . N HDEE
TRMICHEBZENBO LN b DIL, HY R anT
THEI T ZwIdNRF ~FrorzaFE, ko
7 a~/3F Ascogaster reticulata Watanabe DFEt 4 O
IVERET, Wiget s 4 —ICBI AE THEENED D
NI SPERE DI 13 12D L laho T, 708, 1Rk
WNIEEIZE I T-F b Ea"FRP LR Y aF
iE, WThORELRETEEZREITRD RN Te

(Tukey-Kramer test, 7>0.05) .

2. JFEEROBERLEREHE

¥ N T o ATHES N7 U a4 BT LT
HEFy /IR e ATas( gl BLOFrv /) XA
a7 Uk 2 FREOEEEE % Table 8 (it
B U ah A BT LAUHERROLR) 12, B F—
W 3 MEckiT D 3 ERORA (i) HE% Fg 4
A

7 IadiA T AU R ORERIL, B —H
TIXMEAEE S ICEEX R b2, RO CIEITHBR
X, BEEXOIETH -7 (2008 I3 BHH CIdaE
(p<005) TH-oT1=n, LELBMHRE (Tukey-Kramer
test) TIXXMCOFEZEML) . 2009 FOEITHHERIX
T, BELLIFHAICTHHE Y Taxy 7 = HEA
(Table 2) DOFRIZLY, FIFFEOK V4 F£TEAD L
BIES Tl WTTHOREEE TS 2008 4£L D 2009 D
FOSHEEI T U228, BB COFEZITHFEL b
IZED Lo Tz (p2006) . B ¥ —HNEEZIZRBT
DFAEETIE, 6 AT, 8 ATA, 10 A FA~11 A
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Table 7. The list of Hymenopteran parasitoids captured by vyellow sticky traps in commercial tea fields with

different pest management systems in Nunobiki-bara area in 2008 and 2009

. IPM[x(A) IPM[X(B) BTTBERX(C)
N 1)
g* i:ﬂiamﬂy Iﬁ wE IPM IPM Conventional
- am
CivEESaEei Subfamily or Species host 20084 ? 20094 ? 20084F  20094F  20084F  20094F
23T LR Chalcidoidea
INa=AT S Encyrtidae
Pa N = Arrhenophagus albitibiae Girault P 553 ™ 703 ™ 1047 ™ 608 ™ 954 ™ 268 "
T YR anRT Thomsonisca indica Hayat p 4 5 12 ¢ 5 8™ 5
77 aIRYRE A Epitetracnemus comis Noyes & Ren P 2 0 0 0 0 0
CNAATTT AT R 8T Zaomma lambinus (Walker) p* 0 0 0 0 0 0
Z Ot spp. 5 3™ 3 10" 0 3™
VY ansF R Aphelinidae
P AT anF Pteroptrix orientalis (Silvestri) P 384 ™ 403 "™ 450 ™ 342 ™ 279 ¢ 126 "
~H T aNF Marietta carnesi (Howard) P* 0 0 0 1 0 0
T 7 TanTFlif Aphelininae (Aphelinus sp.?) T 2 2 2 0 4 1
ZOAth Spp. 0 0 0 1 0 2
RN FRaNT R Mymaridae E 4 3x 2 4% 4 137
K aNFF Trichogrammatidae
FAuZ~IANT Trichogramma dendrolimi Matsumura AH 0 0 0 1 0 0
TPy~ LN Megaphragma sp. S 0 18~ 0 27 0 2y
EA ST R Eulophidae
THPIT AT Ceranius memes (Walker) S 1 0 0 0 0 4
FARYanF Stenomesius japonicus (Ashmead) C 0 0 0 0 0 0
Z DA spp.(Tetrastichus sp. etc.) 4 1 3 1 2 4
3T Elasmidae
/3N FO1FE FElasmus sp. C 0 1 0 0 1 1
A Fa T Pteromalidae 0 0 0 0 0 0
T T hanF R Chalcididae (Brachymeria lasus (Walker) etc.) AH 0 0 0 0 0 2
F TR Torymidae 2 0 1 0 0 0
A RF R Cynipoidea
VXY RYA< T F Eucoiliidae 0 2 1 1 0 8
XTI NT R Charipidae T* 1 0 1 0 1 0
A2 yang EF Platygastroidea
G~ yasFEL Scelionidae 2 2 0 0 0 0
NoeazasF R Platygastridae 21° 0x 0b 1x 1° 107
v AT ER Ceraphronoidea
F AT RF B Megaspilidae T*? 1 0 0 2 0 4
|Savar PA=av st Ceraphronidae *? 3 1 0 0 3 6
T ER Proctotrupoidea
YRV F R Proctotrupidae 1 0 0 0 1 0
NIRRT Diapriidae 0 0 2 0 0 1
EANRT R Ichneumomoidea
EANRTFL Ichneumonidae (Campoplex homonae (Sonan) etc A H 7 2 3 3 4 2
g F R Braconidae
T 7T iR Aphidiinae T 145 ™ 55 ™ 44 ™ 36 ™ 53 ™ 821
NeFXayTaw T Ascogaster reticulata Watanabe A 4 27 % 5 15 * 3 108"
IR AT AT A~ T Bracon adoxophyesi Minamikawa A 0 0 0 0 0 0
Z DA Spp. 0 0 0 0 0 0
Gratliig Total number 1146 1228 1576 1033 1318 652

17 EOfE4 (host species) A: T /a7 EL /N~ (Adoxophyes honmai_Yasuda), C: v /7Y 7 (Caloptilia theivora Walsingham), E: v /IR tAI=2/3A (Empoasca
onukii Matsuda) , H: 5%/~ (Homona magnanima Diakonoff), P: 77117 (775 13 ( Pseudaulacaspis pentagona (Targioni)), S: F /% (07 I~ (Scirtothrips
dorsalis Hood), T: 42775 12 (Toxoptera aurantii (Boter de Fonscolombe)), *: ik %4 # (hyper-parasite) ¥ 5 x b %

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

D 3 ROE—7 BHEEED B, -7 DORE ST 1TBABRX & ORI A

S
=]

=

MR CIIIX L 0 b/ ST (Figd) . MERD SN (Table 8)

T —BRIZBIT 5T v/ I RU A as A plih

DORELNE, 2008 FITMEREX X L 07, 1B (p>0.05)

7o Te s, K COREZE
(Table 8) . #AEWHE (Fig4) X, WHELEL

72 (Tukey-Kramer test, p<0.05)

2009 -1 [RERIC IR ) B
IFRD SN T2

Table 8. The numbers of three species of pests captured by yellow sticky traps in tea fields with different pest

management systems in tea research center and Nunobiki—bara area in 2008 and 2009

7tz 2 —NEY; Tea research center fields

HiHEY; Commercial tea fields in Nunobiki-bara area

LI 3= 95 HEATRIBRIX IPMIX(A) IPMIX(B) EATBABRIX(C)
E it Pest species Pesticides-free  Pesticides-reduced ~ Conventional IPM IPM Conventional
20084 U 20094 1 20084 20094F 20084 20094 20085 20094 20084 20094 20084 20094
29aBA 4T L (k) Pseudaulacaspis pentagona (Targioni-Tozetti) 4777 1100™ 7827 °  3081™ 4693 ° 1285 7353 "™ 2219 5017™ 3725 4753 ™ 1405 ™
Fv/IRVeAT A (1§ ) Empoasca onukii Matsuda 170 ® 194 ™ 359 % 3837  483° 296 -3
Fv /xR AT YIV~ (5 h) Seirtothrips dorsalis Hood 462 ™ 233 ° 589™ 704" 340" 462 "

1) Same letter indicates no-significant difference between each treatments in each year (p<0.05; Tukey-Kramer test)
2) *: there was significant difference by ANOVA (p<0.05)
3) —:no data
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79 alANT L HER R Male adults of Pseudaulacaspis pentagona

—e— Pesticides-free
—— Pesticides-reduced
—— Conventional control

Number / trap / day

May Jun- Jul- Aug- Sep- Oct- Nov- Dec- Jan- Feb- Mar- Apr- May- Jun- Jul- Aug- Sep- Oct- Nov- Dec-
08 08 08 08 08 08 08 08 09 09 09 09 09 09 09 09 09 09 09 09

Fx /IRVeAG AR i Adults of Empoasca onukii

—e— Pesticides-free
—— Pesticides-reduced
—— Conventional control

Number / trap / day
w

May- Jun- Jul- Aug- Sep- Oct- Nov- Dec- Jan- Feb- Mar- Apr- May- Jun- Jul- Aug- Sep- Oct- Nov- Dec-
08 08 08 08 08 08 08 08 09 09 09 09 09 09 09 09 09 09 09 09

Fx /¥ AT VIV~ R Adults of Scirtothrips dorsalis

—e— Pesticides-free
—— Pesticides-reduced
—— Conventional control

Number / trap / day
w

May- Jun- Jul- Aug- Sep- Oct- Nov- Dec- Jan- Feb- Mar- Apr- May- Jun- Jul- Aug- Sep- Oct- Nov- Dec-
08 08 08 08 08 08 08 08 09 09 09 09 09 09 09 09 09 09 09 09

Fig. 4.
pentagona , FEmpoasca onukii and Scirtothrips dorsalis captured by yellow sticky traps in

Seasonal changes of the numbers of the three species of pests: Pseudau/acaspis

tea fields with different managements in tea research center in 2008 and 2009

12, CEAHET O 5~6 A, ZEEHETHO
7TH, BEHEBHIO 9 HIZOR0E LW R AE Y — 2 1358
HOHITZA, 10 AHPALREICH00ML, EITBRRX
TEOMBEMIIE Th o7, ORGSO,
ERLEREDORE (BRI L DR DB L) BB X

FELVeEE LTS L.

NETHOLNTWD LIS, FEORAEMNRIZH
R 6 BORAY—2 7R L, 2009 FEOMEHIT 2008
3 XOHCIRBEEEX Iz
LFEE— 7 BPFFIIRE S, HEEEXORELIIMX L

B0 7 A TREE—
IRFAL I MBI 27 L
7= (Fig4) . £7-,
2009 FDOELEIKK T
Mg, X E TR
TN 7, 7
HHRLBRISAAER T
WET 18|/ N7 v
H LU OAREE B CHER,
L7z (Figd) .

3. HEHHLE
HZVFEEOR
EHE

Table6,7 CHERIDIH
A 10 AL 1
& B R % <
FEEROSRRE, B
ELEZONDHNL D
DIFEREZ DN T 2
FEMORAE (i) M
£% Fighs~12 ITRT.
) #AEE>42—R
Bz
VA=V E SN
TOEERE 29 CTH
52FE hEang, &
VA anNF F
FEY I AsTF DR
AWE% Figh (TRT.
FE R FE, Z
b=

Fr

HALZ. EEIEXTIE, MK E TS & RO D LADRMNSTE, YA LYY ansTit 6 H L), 8
— 7 IIEREEA R LG 0, 7THLBE TR X 0 155 A EA), 10 A EROFER 3EIOE—27 2R L1223,
FECHER 7= kB I RF LT 2009 EANRTEEL VNN L, JESRX

Fx /XA 0TI U AR ORMERIE, 2008 FTE DE—7 P b RENoT.
TR R b 7eino 7R, KMOFEZEIROOH

o7z (Table 8) . 2009 AR X 3§72 <,

MR L HEEX EOMICITEEENRD LN
(Tukey-Kramer test, p<0.05) (Table 8) . FAEWHET

L, “BRETHO 6 ANDHEEEED 9 A THE THE
D — 27 B L7 0S HIErN AT A3, K

F B ko F TR
BHVD 12D oD TE =7 RHIRRRIEH OV, 6 H
TH, 8 AP, 10 A TFA~11 A BRI —27 258
A, 2008 FEITBEIEX TH 8 HDOE—I RRE -7

NIXTEOTEREEEZZ NDHFA B Z~TNRF
Trichogramma dendrolimiMatsumura, 7 37 k 2358}
(¥7 7 b 23F Brachymeria lasus Walken)72 & %5

25
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FE M NTF Arrhenophagus albitibiae

Number / trap / day

POy

—e— Pesticides-free
—4— Pesticides-reduced
—— Conventional control

Jul- Aug- Sep- Oct- Nov- Dec- Jan-

May- Jun-
08 08 08 08 08 08 08 08 09 09

Feb- Mar- Apr May- Jun-

Jul-

Nov- Dec-
09 09 09 09 09 09 09 09 09 09

Aug- Sep- Oct-

PV ALY as3F Pteroptrix orientalis

1.8

% 1.6 r'y

< 14 r

A 12t

«

B 1r

5 0.8 —eo— Pesticides-free

—é 0.6 —&— Pesticides-reduced

5 04 —— Conventional control

Z.
o} PN
o-mmm&am-nm-z&éﬁw ; ; ; ; AR NN el AN

May- dJun- dJul- Aug- Sep- Oct- Nov- Dec- Jan-
08 08 08 08 08 08 08 08 09

Feb- Mar- Apr- May- Jun-
09

Jul- Aug- Sep- Oct- Nov- Dec-
09 09 09 09 09 09 09 09 09 09

F Y 2T Thomsonisca indica

0.6

% 05

]

A 04

=

Z o3t —e— Pesticides-free

g s b —&— Pesticides-reduced

E| ’ —— Conventional control

| N MA A
. fa WA,/ N
May- Jun- dJul- Aug- Sep- Oct- Nov- Dec- Jan- Feb- Mar- Apr May- Jun- dJul- Aug- Sep- Oct- Nov- Dec-

08 08 08 08 08 08 08 08 09

09

09 09 09 09 09 09 09 09 09 09

Fig. 5. Seasonal changes of the numbers of the three species of parasitoids against Pseudaulacaspis pentagona
captured by yellow sticky traps in tea fields with different managements in tea research center in 2008 and 2009

i), EANTFR (Fyn~XFET ANTF Campoplex
homonae (Sonan)3\ & Bbi3) OFEAEWHES Fig6
R WO IERE b IER D IR 2 72D T, 38
A= XA ThH o7, FArZ v INFIT
2009 FHRIFEL D RORL S, 7T A TAEE 8 A
THRI~9 A HANC AR 72 v 7 AN TR &
ni-. 77 haFRE 7 A BA~9 A AN Tt
B2 < S, 2008 FITEEREIEX TE A 072,
2009 FHEITRE TE 8 BITORE L o TS
72. B ANTFEHE, 2008 % 6 H MAI~11 H £ Cliifgs
A, 2009 4R1E 5 AMD 10 A TGS L/ Eh s

Shviz. X TOREER & — 7 R OE T RHE T
ot ok, ESNIE ANTFENL, FET ANF

E VA e SN e i P Y
Y/

F¥ ) ¥ A 0TI U~ Sartothrips dorsalis Hood D+
EFRMEEZONDTIFI U~ H~INRNF LTI~
b A 33F Ceranius memes (Walke) DFEHFE% Fig7
R, TYI U DT, 2008 DRI
BIXTI O PTTHo7-73, 2009 FEI TR L 5y
B\ S SN, BAEY—21T 7 AhaE
L 8 HTAI~9 HHRAEE ThH -7z, 728, 1BITRARRX TD
BRI LN TIRF IO o T2, THIv~t
AT, 2008 FILMEITRABRIX, JEEEX, ML
DIETRAEY—INKREL, E—7ET 6 AT
=708, 10 AP~ TFEEICKE R —7 2530

KO E THREFEN & T
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XA g ~A/3F Trichogramma dendrolimi
0.4
> 035
<
© 03¢t
foh
< 025
=
E 0.2
= 015 —eo— Pesticides-free
= ..
5 o1} —4— Pesticides-reduced
Z A —&— Conventional control
"] A A Y
0 MNANAANNLNNANNAANNNA AN T T T T AgA AT AT (AL AL
May- Jun- dJul- Aug- Sep- Oct- Nov- Dec- Jan- Feb- Mar- Apr- May- Jun- Jul- Aug- Sep- Oct- Nov- Dec-
08 08 08 08 08 08 08 08 09 09 09 09 09 09 09 09 09 09 09 09
77 hassFF# Chalcididae
0.2
z
< 0.15
[o}
1]
-
g 0.1 |
g —e— Pesticides-free
E 05 L —— Pesticides-reduced
Z= ’ —— Conventional control A
0 T T T T T
May- Jun- Jul- Aug- Sep- Oct- Nov- Dec- Jan- Feb- Mar- Apr- May- Jun- Jul- Aug- Sep- Oct- Nov- Dec-
08 08 08 08 08 08 08 08 09 09 09 09 09 09 09 09 09 09 09 09
tA/NFF} Ichneumonidae
0.4
% 0.35
= 0.3 —e— Pesticides-free
5 025 —— Pesticides-reduced
2 02 —— Conventional control
~
f.é 0.15
= 0.1
Z.
0.05
0 T T T T ! ! Y y
May- Jun- Jul- Aug- Sep- Oct- Nov- Dec- Jan- Feb- Mar- Apr- May- Jun- Jul- Aug- Sep- Oct- Nov- Dec-
08 08 08 08 08 08 08 08 09 09 09 09 09 09 09 09 09 09 09 09
Fig. 6. Seasonal changes of the numbers of 7r/chogramma dendro/imi, Chalcidae, and Ichneumonidae parasitoids

considered to be natural emenies of Adoxaphyes hormai and Homona magnanima captured by yellow sticky traps in tea
fields with different managements in tea research center in 2008 and 2009

DI, —7, 2009 FEWTNORIZIBW T bRl
T PITh ot

a7 7T L Toxoptera awantii Boter de
Fonscolombe) D L35 Kl b B2 b DT 7 I/3F4, 7
TIanFEl, BLOTRFAELZEZONDXT T
L H AT R WOORAEWEEE Fig8 lrT. Wbl
BRI DT BIENT = BR LEEN, 777 aF4
IT5A~6H L 8AICE =/ RFED LN, BEOEY—
DRE SIF, 2008 FIIREIEK, BRI, BITHRX
DIETH 72723, 2009 i 8 A FAID v'— 7 TIXIE 5
MEAR B RE Doz, T INAFHILEHELRAET

Bolzid, 5 ATH~6 HEAE 9 A~10 A (2008 4F)
7213 8 A~9 A by (2009 4F) 18— 2%80 b=,
B —7 ORE SITRC THEER Kb KED -T2 F
VT I X< AFRIE, 2008 LT VT a TR E FRRIC
5 H~6 HIZ/hT TRERY—I 2L, D% 8 A
HAE S 10 A FREICE TR Sz, 2009 Fi
2008 L v 372 <, 5 AdAIE 6 A B Ll
INSRE—I BRRO LI, ke LT, BITHRK T
DOFAEFIIMX LY b 07 o7z,

RINFaARFRLE ) I axFRORENES Figd I
IR BRYARIANTHHIECT v/ I R Agan
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TYIU~H~ANT Megaphragma sp.

Number / trap / day
Do
(2

08 08 08 08 08 08 08 08 09

15 k —e— Pesticides-free
—— Pesticides-reduced
—— Conventional control

May- Jun- dJul- Aug- Sep- Oct- Nov- Dec- dJan- Feb- Mar- Apr- May- Jun- Jul- Aug- Sep- Oct- Nov- Dec-

09 09 09 09 09 09 09 09 09 09

THIV~eATRT Ceranius menes

0.8
0.7
5
= 0.6
% 05
b 0 4 -
5 o3| —o— Pesticides-free
@ —— Pesticides-reduced
5 027 —— Conventional control
Z o1t

08 08 08 08 08 08 08 08 09

May- Jun- dJul- Aug- Sep- Oct- Nov- Dec- dJan- Feb- Mar- Apr- May- Jun- Jul- Aug- Sep- Oct- Nov- Dec-

09 09 09 09 09 09 09 09 09 09

Fig. 7. Seasonal changes of the numbers of the two species of parasitoids against Scirtothrips dorsalis captured

by vellow sticky traps in tea fields with different managements in tea research center in 2008 and 2009

A DIPFAEME 0L 2 S b0, FRENHALMNCE D
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Fig. 11IZFE b anF LAY ya s, K
ANERARFRE, BLOTYI U~ s~ IRFORLENR
Gy TE B NTIIAER] 5~6 OB e — 2 &
SRLTEA, BABIZ OV TUHER LR OEN T &
D Lotz A rassFig, ke 2 —L&
[FEREODAE 3 IO e —27 2R L, WEEL HIZ IPM X
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avaNF BT 77 3F#iF} Braconidae: Aphidiinae

1
2 08t
3
g o6
8
504 —e— Pesticides-free
é —— Pesticides-reduced
£ 02 } —— Conventional control
0 ! Y Y
May- Jun- Jul- Aug- Sep- Oct- Nov- Dec- Jan- Feb- Mar- Apr- May- Jun- Jul- Aug- Sep- Oct- Nov- Dec
08 08 08 08 08 08 08 08 09 09 09 09 09 09 09 09 09 09 09 09
VX anF R 77 Z7aF #fifl Aphelinidae: Aphelininae
1.6
>
5
o
o
<
B
= —e— Pesticides-free
2 —— Pesticides-reduced
§ —— Conventional control
Z
May- Jun- Jul- Aug- Sep- Oct- Nov- Dec- dJan- Feb- Mar- Apr- May- Jun-
08 08 08 08 08 08 08 08 09 09 09 09 09 09 09 09 09 09 09 09
FU T3 ~/3FF} Charipidae
1
> 08
<}
2 o6
h<]
= o4 —eo— Pesticides-free
e —&— Pesticides-reduced
g —— Conventional control
S 02
Z
0

May- Jun-
08

Nov- Dec-
08 08

Jul-
09

Nov- Dec-
09 09

Jan-
09

Jul-
08

Aug- Sep- Oct-
08 08 08

Feb- Mar- Apr- May- Jun-
09 09 09 09 09

Aug- Sep-

08 09 09 09

Fig. 8. Seasonal changes of the numbers of the two sub—families of parasitoids against 7Toxgotera aurant/i against

and Charipidae considered to be their hyper—parasite captured by yellow sticky traps in tea fields with different

managements in tea research center in 2008 and 2009
T avaNF MOREEEER T, T Er s n TR

VITREDN I 72 2 ZARIED SRS D, 2008 5% IPM [X(A)
TT7THEME 8 A EAITRRRE 2 —273, 2009 FiT

EITHIERX T 8 A LA ©— 27 25380 b,
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Witz ks, X —TIIHER A2 )

ST 7T aFHEIBMTIIIER 1D 72035 7= (Table 7).
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AR R 3FFE Mymaridae
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5 —o— Pesticides-free
S 04 | —&— Pesticides-reduced
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= —— Conventional control
Z 02
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Fig. 9. Seasonal changes of the numbers of the Mymaridea and Elasmidae captured by yellow sticky traps in tea

fields with different managements in tea research center in 2008 and 2009. Mymaridea and Elasmidae parasitoids are
considered to be natural enemies to Ampoasca onukii and Calaotilia theivora respectively
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Fig. 10. Seasonal changes of the numbers of the three families of parasitoids captured by yellow sticky traps in
tea fields with different managements in tea research center in 2008 and 2009
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Fig. 11. Seasonal changes of the nurbers of A albitibiae P orientalis, Mymaridae, and Mecaohragma sp. by yel low
sticky traps in commercial tea fields with different managements in Nunobiki—bara area in 2008 and 2009
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Fig. 12. Seasonal changes of the numbers of Platygastridae, Aphidiinae, and A reticulata by yellow sticky traps
in commercial tea fields with different managements in Nunobiki—bara area in 2008 and 2009
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