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Possibility of biological control of aphids on greenhouse Komatsuna Brassica rapa nothovar.

I. Seasonal prevalence of the aphids and their natural enemies, and effects

on the aphid populations of some released insect natural enemies

Eriko Tatsumi”, Emt Arar’’, KoukicHl NAGasaka® and HAJIMU TAKADAY

BT bR TR RO A ISR ANDDH 5, LA L, ERIZIIER
WHIE 2y FEETIE, Ay MEBAELTH, T7ILY, Bk S AL ar T 77 AT OMENR
BEL 252 E D, AWM O TR 2 RET L 72 2002E 0T L BRI, FUEDRFEILRT QL R%E
WiK) OV FNTRIBWCT 7T IAYEFORBREBOBENEL S PICKBERBENIZL LT
TS LLOMBRNEEREE L. FOER, AV FOTTILAVIIHLTYA I LT T INFHERD
FELRWTHHIE, ATV TONHRT 77 LY SREKRORIIT 77 LV EELZ T 53%
BHBIENbhotz, ATV FMET 77 5T OEWHRIE, 7774 VIFEREKERE [TEZ
LXDVRNTKRETE LD, KTRBITHRVIREAIEE] LRET 4201, EREKRENT AN L

FL, ATV TTINFRBEERBTLIEIIL-THRETHLEEZE T

(20034 9 H 9 05 #E)

X——R:awvd, HEEE, RE T7IAY, R, 43077 I0NF, AW

#

AR, REANORBLLERTEOEEIRDLN
LA %0, REGESZEE LI O LEEER
T, RAECEMMTTBEEEIINEAND LD
o TETWwD (BED, 2003). LA LH LR #E
T, SRR ERDBRAET L7720, EEOARLER M@
B TAREIC > Twad, BRS (2003) 1285,
FOEHFAC R EREIUET (L&) (CBFsa<y
+Brassica rapa nothovar. O 2R /T 2 T,
TTIAVE, Bl L 0T 7T A Lipaphis

il

1) SEERRF LR R AF R 2 e RIS R AR 7E =

erysimi (Kaltenbach) (AT =t %4 a2 Ligal), B3
HBLUOHBHERNS S BET D, RIS (2003) X
72, 7y —BXUEHBEFO T Y FIZ, 0.6mm
HEWORdmAy b2EELTCEOMBRMEZHEL,
THIvTH, N EUSNOKRTSOERORAIZHE
L TEZAS, =¥ 43y, I FYRBIOEaFH
Mo AIEEHIETE Zdh o LT Lze FHIC
FHIFIETIZ, Ay PNIZRALZ= RS A T 225Kl
AIED 72O EBIHIL, P2 o THENKRE 2o
72l (RIS, 2003), X TEHEH LI, BAER
Braw v FhRmET ST 7T LY OEYRBBREE MG

Laboratory of Applied Entomology, Graduate School of Agriculture, Kyoto Prefectural University

2) S PEEEERRL VS —REMREF 4 F— 4

Research Project Team 4, Department of Integrated Research for Agriculture, National Agricultural Research Center for

Western Region



88 SRR SRS [N BRIE - B2

THZEIZL,

BUE, 77752 0%8MWBKRIEF2vY), FARE
ORFHTEBEIN TS, a<vFD LD ke SR
TEBID e BEEBITIZT 75 & 2 OIIEEML AU
MNEYTHDZ Lhs, REF L FAEEAELZIKL
Bl LT oF, EWNNIRIEIAS Tidhv, F
72, FWUBDSEBINCH7 - TIHEY % 152 BEH L 1L
B, a=vHidEeEcFE, HEEZERYELT
BEEEN D, FZTRIFETIE, 20X 2ikimgEs
BIEAGRITEH Laeass, Lo aggk o<y
NG AZBFBT 77 5T EZORBERIZOWTHA
L, a=IYFMET7 75 LS DEWBEREO T iM%
W L72e 2B, AR TROAMENHOEFML 25
AT T INF ORI L0~ I — hilik
2OV T ORGEH R, HBfim L THRET 5,

T7IHREEEMET LT 7400, I, =%
¥A4ar, FBETHT 7T A YMyzus persicae (Sulzer)
(LFEET A LML), ¥4 32T 75 LY Brevicoryne
brassicae(L.) TH 5D (EH, 1976), ThHLDT 75
L%, ARMEEED S IS T TOH T, HKE
DRI DAY — & RT (B, 1976) . F I TA
R TIE, I~V FOEREEEE N 2IZBWT,
HBREKFIZENENHN 2H0HAM, 77503 20K
WO SR 2 O N 2 WA L 720 F 72,
ROSTEKBIER . ¥4 20T TIRF, FynNs7T
SANF, FTITTFaANF, AF Y NFE AT
7 Micromus angulatus (Stephens), FV/ Sk X #41
M. linearis(Hagen), ZBEL, Zh50OHENA K
L7z ThHidvwIhdbrEIcBWTEF—Fr 71
— W NIZAERTLZE@EMTHL. 5430 T TINFIE,
T77THRBEENET L 3T 750 0HNGHE
FENFTHD (FBH, 1976) F¥/NFT 77 aNF
EXFTOTTITaANFIR, bDAETREREET A
(Takada, 2002), 1 ¥ FTWd=t¥ A4 a>, ¥4a>
T77AVICHEHENET S (Hayat, 1998), 2fibv £ 7
TOUYREETARESHT 75 LV EHAET S (ki
BZ, RBRETF—%)o TNOLORBERELS, HM
DECEMIBREM 2 EEL, ThaxEr iR
DWTERET L,

REHE

1. A N7 R

AL, ZIWETIRIC BT 2 A O AR
AV F T ZIBNT, 20025 0HFZE (4 A26H~ 6
H21H) &#ZF (9 H27H~11HI15H) 2 1 MM MET
BIhol BETL8HONYZDI L, FFIZIIH
2aD2HONT A (LLF, ANT R, BAYR) T,
KEIZEH T a0 2872 (LLF, CHhY A, DN
TRA) THAEL. AN RECN R % KR s s

5555

NI R, BNATRAEDNT ARG ZE L (M

1o BN T 23T D 8 4 BB AT B &
LR THole By RIX5HER, o 3D
Zik4@mdHh (K1), a<vF (G 8K 121
W72 AN ZTIEH5,0000k, By 2 TiE#4,0008%,
C/7 A TIE#3,0008:, D2y & TiEH2,0000k Fk &
N7ze WTRONTZATYH, TV FHEITEIHH»
SHEHT L LTHMET 2 FETEEShTwiz o,
HEHFBEBEEMIE IR o, ooy HiE, K#ET7 -8
BOEBERET 5 EIHRIGES N — B 2 R X,
WS 2~ 38, FRAY 7 INAIHBRO-DIZE
HHEAKRAT (/84 /340907) AT SN AT RD
MM ETH D, ZONMICIE 1 mmH G0
MIRON Tz, BIRENIEFMTEELRKBYEH Y, £
TR SN T h o 72 Bl & KI8T B
Iz,

BE-KEFL LI, &7 A & 512 400X i
WO THRAELE (K1), 2770, T &icawy+
DHBEBENRL L0, a< Y FKE 4 KDL FER
LT a X ZRANGE L 9 H27THO B /Y R
i, AR RELLACYFIFAE L e oT7-0, #
L aro7z, 72, MBI, 7754V EREK
(BRU72 0 #5008 8L 1) 2SR S, IKEH - T
TANNL BT I L, HFEKFLEHIC, 25X
L0ecmDEEER 7 v 7 (“F Y /"—", Kopperttt
B) #ENTA2HINCEEL (K1), 1HMIEC
FlLndbobsgil iz,

ANTZBLIOCHAY Z0H EH10emd & 2 A28
Eat CBALED, 747V FF 48R 2HEL
(1), N7 ZAOWNIRE L OO % 3045 B <3l

*EEE PERE
ANDR B/\YR C/\HR DR
;}E _80m #WAD . _80m o . 60m SP
\ 4 . g L %
x 5
. * E =
AN S| .
i § *
E o ==
2 o WAQ
WAD
alle *¥
| M@ : (M) 1Tmmid
* —— (o) BB =— L7 (BREAT])
J_J WRE: X\ (WL, MBS
N . o /SUh—ISUrRE
7.05m X RELMEFSYTRR
L ¢ AEtNE

HAD

X1 RN AREN.



R T - BHRE - BYCGES - SH

N ARy FI
2003 I.

g, sk L7ze N ANOAE, A A0
T316.6~24.5C, M 535.8~42.4C, Migfl3.5~

13.9C, FKFM AL LM T410.1~19.9T, Mg s
27.6~37.2C, Mi{K04~14.9CTH o720 N7 RSO

TR, R RTFL B

/)f;o

2 AN K D 1 TR

2. KEE o s
1) ¥4 a7 77 /,3F
¥4 AT TINFE, RI-ORMGENI =TT
v (KEB LS EAMA L Th SR okl
WEY, ANy ZABLOC/ Yy R Lz, i~ 3
—BBIONC =77 MR, R1BXUE2L
RL7Te ¥4 a0 77 INFEEIZL DV I I3RS
WTHREL, £FICIERY 2F L v BEK ($82.5cm,
e &7. 5Lm, PAF RS HT) 12, BRI AREE,
Mﬁ@m 5 AREORRIIAN, TRENT 7T LY
AL WX OB B & Oy AN O ES
(M C%%%T?& ECHE L7z 1Y) o~
3—&@,ﬁ%_iwm,ﬂ%gmwbmméwumo
EL7 I —H 5 OTULE R O M FEI350~60% T &
o7z, WM OFERHFE, FFEIEVT9% (61
~98%), FKFIZILFEI86% (14~98%) THh -T2, T 7z,
N A—=TF5 v P, ABHFLERZFYEQITT T T A
3 Rhopalosiphum maidis (Fitch), 25 F ¥ % 512
134 A A FHordewm vulgare i, FREIZIEA 4 4L F,
N A FCoix lacryma-jobi var. frumentacead & U b

£1  ANTAIBT L KBRS (FF)

1SUh—=T5 ¥ L1 ET
). ¢.c]z] Dr As Al Dr As Al Ma Ml
(Rm/Hv) Ao/ VD (x3-) R ]
48268 2 2 0 300 300 0 80 433
5838 2 2 2 0 0 0 0 0
108 2 2 2 0 0 0 131 393
18 H 2 2 2 700 0 0 0 0
248 2 2 0 0 0 0 0 0
6A 18 2 2 2 100 200 200 309 708
78 2 2 0 100 100 850 200 200

148 2 2 2 50 50 50 830 1020

Dr: &4V P IS53F, As: FrN\SPITSaNF, AL FFLF7TS53F, Ma: aFv/3%
EAHHAY, M:ARY/EANS DY, Rm: FYEQSLTIS LY, Ap: TURIESTHT
TSLY, Hvi A LF, VEUSTA

#2 CHhIARKZBUIARSALaLTTI
INF O (k)

BRE "o h—T5 M B R
(Rm/Hv) (Rm/Cl) (Rm/Zm) (T2—)
98278 2 2 0 1,200
10848 0 1 0 1,600
108118 0 0 0 1,400
10R188B 0 2 0 1,200
108258 0 0 0 900
11A18 0 0 0 1,000
11888 3 3 8 1,000
Rm:rHEQIALTP IS LY, Hv: A LF, Cl:/\bLF, Zm:
rryEOIY

BT T T LLOEPRNBOfEE
TTI LY FONFIRRORERE R S O KB BRI & 5 BiBRR) & 89

YV ED T Y Zea maysDIFiE L, HFFIZIIE=Z— VR
v b (£E120mm X 15 X85mm) 12, FKFIIEEBEE OHi
Ak ( Bmmewé%mm>tm2fnﬁZWKﬁ
ELZ (K1) BRI, K& ANIZ500mIN bR
bw’iﬂﬁM/xw(uUC HATE-f-Hebr (Bk) %)
WO ANT, 2 AV EMASKO I LALZ ET
WKLy =T NI ORERT 77 4,
T I—ORAERICEY, BUTANEZ e N =TT
v M, kE L2 H & Z %o AT kY o IKTE % Bl
8L, 779078, <3 —¥xil¥L7. FEIZIX
AR TR EBES NN A —T 5 bbb bla b,
WEINMOT 7 L e~ I —HEit L, 6 H14

X, Wi owEEEN o, Ky bo FIZH KT
B 2, By FOTICKEGEFELAR Y V2 RKE
L, 10H25H 21, $EHEN, 7794 OMEER
B L7 TR EDOILRTHEAEDRAZ 72D,
ImmEGVOFA TRy bDEENH—TF b
s, kEO< I —HHlzoVnTIE, BFaLT
i S BN

2) 2M7 7T anNF

F NG T TIaANFBIEFT T T T aANFIT,
WHOBMAIB IO A—=T52 POEFEIZLD, AN
AN L7z BB LN =TT 2 Mk
Bux, £1IRL. 2M7 79 anFRHUIEEREN
TR LT BT AR, a7 77 L0 0%
B I DRI, & % BT 72 KB CRGE L 72,
1% 72 0 o I3 FI50, HEERIZHS50%TH - 72,
NWeh=T5 M, REFET 77602 Fok
YR HT T T 5T Acyrthosiphom piswm (Harris), %
FHEY AV 5 AVicia fabadit L, €E=— VK b
($£120mm X & 2 85mm) IZHEZ T/ ANIZRE L7
(1) Woh—TF > }~ BRI ORERT 77 LY,
2 I-ORAERIZEY, EEANEZ

3) 2ffiv AHF Oy

IF ¥ NAAATFAIBILTRY NN AZTTTD
%, AN ZHE L7, EBRENO T — JIZHEE R
O L CBRRICEIN s 2, COBERE T 7T LAY
FEE A W X ORI RGE L7z BUESIEUuE & 11
A

3. 77T AYORERAE
1) RAemHE
SRBENRIXBIZONWT, KENO 3#KE T~ ¥ LI
R, T7I9LV0OREERMITLICHT L2, BEE
X TERD SN AFEABREICE > TEL

Yab

N

et EiaE =

22T, aldPBERICBUTLERLOVRKRT 7L
Bn%7 L, n=00k%X0, 0<n=z=l0n& %1,



90 FAEBHE LRy [ ANHIEREE S - B

10<n=1000& % 2, 100< n <5000 & % 3, 500< n
DEZF4ELT b IZHWFEEEy = [(HHFLEYK
EREH) x100] ZRL, r=0%DEEX0, 0<r1r=20
DLE1,20<r=800E%2,80<nnEE 3&L7,
NIZREXHEETH %,

2) bS5 v THRE

WERENR N7y T VIS ERT 750
Z, WAEBIHEL-F 5L

4. WRFENFOREBRE

1) HFHEFHE

TTIAY (EBEEMOERSR T Tk n) %,
RN ZEFENRXEH S TE LT E Y T) v
Tl Wy TNVEBRT TS5 LY ORERICIE LD CETE
RDIze B T) T LT TIAVIZAR T FON
EEBITAFO— VK (WL 80mm X & ¥ 140mm)
AN, 18C, 15L-9 DOHEE T3 ~4 HHMF L
720 ZOMIZT I L L 72 BRIZ Z DR S 7 753
FIRZEBHDET T anNFIZEBH08M, L
7o BET 778G TXTY YA —HPTHEAL,
FRHROFEIZ L VFE-ESEL, P EREN
BECRERBNICT 79NN F -7 75 anNF 285 L
7o FHEIL, TTINF, TTIaANFEFREFRIIO
WT, KRR L > TRD,
(% 3 — bk + B4 AL

g = 00 -
FEE (%) RRBHE

X100

2) RI—O¥ VT L TRE

ARV FIIRETET T ILIRI—%, TTIAY
DMEFNHREN RS TE L2 HE I TY
FLTze ¥ TPNVEBIIRERICR U TEERD 2. 7272
L, MUE»SH 7)) v r4hwI—id5 e LBEE
L7ze W TN 7 LI -3 FOREILTTIN
FIZEBLDETTIFIaANFIZELLDOIZHERIL, Z
— 7N RREER AN TERSENICHEBEL. 3
{EL7-HAEFENFIFEEL, BN 2.

3) Mo vTHRA

WEKER N y TV ESh T 756D
RBIOCZRHEFENFIITRNTEFI L 2E TR
FETIEIHL, FE, BHEL

4) WEFENFOHEE

AR TEOSN—KB L PRI EHENF O
FEEIICRL,

5. WARMKBORAR

T T AYDRENEDONTREXBIZBNT, 7
TILVEABRREKRBLUOZOEBOBMKTR SN
WEMRKRONE B X O 2 MBI REsk, st L 72,
WUV DOREBIIARICL - TERD:, 72751, &

%555

K3 GREMEPICRE SN RFAENFOSER

*E nE
SEMBLAA RELME TI~A5  REERE Ti-H5
(B30 I T SRR B
—RMRBE/F
IR/ FH, PTS5/3FEH Braconidee, Aphidiinae
Digeretiolla rapae (M Intosh) ¥ (2L PTS5/3F * * * *
Aphidius gifuensis Ashmead ¥ P TS5/\F * * *
A uzbekistanicus Luzhetzki *
Lysiohleb jcus Ashmead =KL FPTS/3F * *
Ephedrus nacheri Quilis *
Lipolexis gracilis Forster * *
Binodoxys sp. *
YA/ F§ Aphelinidae
Aphelinus asychis Walker Fx/3\5F7T5a/3F * *
A. albipodus Hayat and Fatima FFPSPTS3F * * *
A. gossypii Timberlake D8FJSa/8F * *
A. varipes (Fbrster) *
ZRMR|ETF
EAST/3FH Charipidae
Alloxysta sp. b * *
Alloxysta sp. ¢ * *
Phaenoglyphis villosa (Hartig) *
E2/3FH Encyrtidae
Syrphophagus sp. * *
AAELV0/3FH Megaspilidae
Dendrocerus laticeps (Hedicke) * *
D. carpenteri (Curtis) *
aHR2/FH Pteromalidae
Asaphes suspensus (Nees) * *
Pachyneuron aphidis (Bouché) *
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Ephedrus nacheri 0 2 - . Ephedrus nacheri 0 2 - -
Fo5PT525F - - 5 16 FRINSTIFF - - 5 16
ZRMRWE T ZRMRBMENF
Alloxysta sp. ¢ 0 0 1 0 Alloxysta sp. ¢ 0 0 1 0
Syrphophagus sp. 5 3 0 0 Syrphophagus sp. 5 3 0 0
Dendrocerus laticeps 9 13 0 0 Dendrocerus laticeps 9 13 0 0
D. carpenteri 1 0 0 0 D. carpenteri 1 0 0 0
Asaphes suspensus 1 13 0 0 Asaphes suspensus 1 13 0 0
Pachyneuron aphidis 0 1 0 0 Pachyneuron aphidis 0 1 0 0
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Possibility of biological control of aphids on
greenhouse Komatsuna Brassica rapa nothovar.
I. Seasonal prevalence of the aphids and their natural
enemies, and effects on the aphid populations of some
released insect natural enemies

Eriko Tatsumi, Emi Arai, Koukichi Nagasaka and Hajimu Takada

Abstract : In the intermediate and mountainous agricultural areas, vegetables are being cultured
using a reduced amount of pesticides to ensure the safety for products and environment.
However, infestation by the aphids especially, Lipaphis erysimi, has become a serious problem
in organically grown greenhouse komatsuna, Brassica rapa nothovar., in these areas. Covering
the crop with net was not effective for controlling tiny insect pests like the aphids. Thus, the
possibility of biological control of the aphids in organic komatsuna was examined. We surveyed
the seasonal prevalence of the aphids and their natural enemies, and the effects on the aphid
populations of some insect natural enemies released in a greenhouse for growing komatsuna
organically at Miyama Town (a mountainous agricultural area), Kyoto Prefecture in spring and
fall, 2002. These surveys showed that the most important natural enemy of the aphids infesting
komatsuna was a parasitoid, Diaeretiella rapae, and that harvest and removal of plants heavily
infested with aphids were effective in decreasing their population. Biological control of the
aphids on greenhouse komatsuna would be possible by releasing D. rapae at an appropriate
time, together with removal of heavily infested plants, if the allowable level was defined as the
density to be able to clear aphids completely by washing a komatsuna plant and/or tearing off its
lower leaves.

Key words : komatsuna, organic farming, greenhouse, aphid, natural enemy, Diaeretiella rapae,
biological control



