%?@ A BEIEE #5398 41~54  (2006) a1

BAFRT ANET UNZITNS Z4WRIBEREH & L TO L& Eg
NEZY I FUR A aANFOKERGED: DM

ABEEHE - HIALK - 28 &

MRS B B0 B AE AR 2 B R SRR RE IR B0 SE 28

Mass production process of Neochrysocharis formosa as the

biological control agent against Liriomyza trifolii
Tomoo Hondo*, Ikuo Kandori* and Tuyosi Sugimoto*
Faculty of Agriculture, Kinki University, Nakamachi, Nara. 631-8505, Japan

Synopsis

We adopted Neochrysocharis formosa among the native eulophid wasps as the biological control
agent against Liriomyza trifolii which is a serious pest of vegetables and ornaments, and designed
the mass production process of N. formosa.

Next, we made the ovipositting equipment and the gathering equipment for eclosed adults of hosts
and parasitoids, tested their performance, and evaluated suitable stage of parasitoids for packaging
and method of storage. The collection rates of adults of host and parasitoid after oviposition wasn’t
high by either the horizontal-moving type or the vertical-moving type of ovipositting equipment. The
collection rates of eclosed adults of host and parasitoid by the gathering equipment were both high
when their adults and pupae were released in the equipment. Adult longevity and reproduction of
parasitoid were sharply decreased by 3 or 5 days of storage at 15 C soon after eclosion. When
leaves of kidney beans including pupae in them were stored for 5 days at 15 C after drying them,
the adult eclosion rate of parasitoids was higher than that when leaves were stored without drying
them. The adult eclosion rate of parasitoid pupae was as high when stored at 5 C for 3 or 5 days as
when not stored at 5 C.

Furthermore, for mass production process, the most suitable release density of host was estimated

as 50 larvae or 5 pairs of adults per plant, and that of parasitoid as 10 adults per 50 host larvae.
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YEILT A7 7y FREEE O BER TIIAEZERL (P<0.05: x *-test)

VELT AT 7~y MR B2 E OB TIIE B 7L (P<0.05: x *-test with Bonferroni correction)
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MBAE LD > 7cHEDSH L T, AEHREL,
BRABL WEHELRoN, ERNER T,
BCTHREL Th, THERIZ £ TI5N L EEE <,
5CTHHMEREL 72 & 2 DTLRL M &t T
AEICELS kAL (P<0.05: y2-test with
Bonferroni correction). i TOEIRERIZ &
ATUERODETIIITZEA LA DN 72,
BB AR E DRE

INTAZ DWW TE, BERE ORI > CEIP
K. WEOSEEICHEML 725 (P<0.05 : Tukey-
Kramer test). W33 10X B Tt OXIZ
NTHEIAE» - 72 (P<0.05: y2-test with
Bonferroni correction) (%5), 10%HEIRIC
B AWMEROET I, AR/ \ThH & A EFH
BEDOENMILL 722 LITRRA L 72,

INFAT DN T, BB DI & 758 -
T, &4, FEARERIC I AN TEITE D
WL 72 (R6)o —H. NF1LBH D ORE
INLHBRET, BEREBEO LA & & HITET L
B, 6, 7. BLUIOEKER ORI TIEAEEZED
Bonizs-72 (P<0.05: Tukey-Kramer
test), FAERER & FAEEKIT, BREEOHEINC

fto THEICHEML (P<0.05: y2-test with
Bonferroni correction). 1OVEREXIZ 5T,
HAL7NTOIF LA EHFEEIN,

V EE

AT BV TRIEL/EINEE L, T, /N
F & BICEERPME - 725 (R, FUEERE
WEEBIZOW T @D, - 7o (R2), AREARRI
REFROE, RENFETHECWEEFIHT %
89130 F e F YR T Y X ZPhytoseiulus
persimilis*oRe . A/NFJ1 A Ly Orius Tl
FERROBICHELTOERIC L THEMHFES S
BB (HIPV) #FIALAD, NEZUNL
& B O Dapsilarthra rufiventrisTid, &£
DREOGNPLOHFTHROBERT % 9% THE
RS AC ERERMICETLSIN TS, K
TCHWINTIIEREENICREL /21 VT
RARD BRI HHCHHEIZ K- T NFIEER
KNz CTHESCHERBRERUC L 5B EFELX RN T
BEBMICAR L COANTYHRART HERTFIC
F o TIEENMECEEMMIC L HNTONT DB

RS5. A7 ARRIZ] BRI FIN B O~ ANE T VST RO R R E S
Dpgk, mRb B L OME LR OB #% (mean + SD)

MEAS R n) PEIRE g iR (%)
3xt 10 283 + 88 a 275 £ 79 a 972 a
5%t 10 55.1 + 16.7 b 530 = 151 b 96.2 a
10t 10 122.6 =+ 244 ¢ 75.5 = 11.6 ¢ 616 b

DR LU E R

R YPAWE - (Y X - UPAR - (=
PORET N T 7 Xy NE B RO EHER TIIAE B 2L (P<0.05: Tukey-Kramer test)
YRLT VT 7~y bt B RO RIERI CliA B 22 L (P<0.05: y -test with Bonferroni correction)

#6. FESOLH | H MKET DL A TSNS VIR LA F MR ROMABE L FEEF EHEBRBBILDTANESUATHROHKE
¥, REEBLUFEROMBHE (mean + SD)

fég?;; . BESNT- AT RRE gggntﬂlg}]gﬁ %Eénf:/\;:gh7;5 P ;;gif)
(m FEODY  #wrmpmen® | KOTRRET O HATRAE )
3 10 109 + 65 a 119 + 43 a 76 £23 a 36 £22 a 456 a 21.8 a
5 10 127 £ 53 ab 175 + 52 a 6.0 £ 1.6 ab 25t 1.1 a 60.4 b 254 a
7 10 19.8 + 33 bc 164 + 2.7 a 52 £05 b 28 £05 a 724 ¢ 396 b
10 10 244 = 109 ¢ 250 £ 96 b 49 £06 b 24 £ 1.1 a 98.8 d 488 c
VBRI TR

ERELEORFER2RVELEORFEHERTRE / 2RVRLEORERF LY R
D2BYELBOREF A SRELEORBRF TS RK

DIODE LTI T 7 M B A RO B T B 372 L (P<0.05: Tukey-Kramer test)
OIFUT A7 7~y N B ORIEM TIIEEERL (P<0.05: x -test with Bonferroni correction)
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BoRESIN, BUNEMET L EELH 5,
—h. NIERIE, BEICEF SN HEBELD
HIEDPHMOLN TS, IEENMER & EMMEIC
2T SO LR AFIATAZ LiIC L >
TEIRERDOR EERALLERD S, /NI
WECTIIEZ % . NF YL R E T g0
WAELAHRIE TN T hEBRNICKRE S S/
O, NLONFOERAIAET 5 L Bbh b8
WEITZEAERE Lo, EEEMDPEE
HtE A B o [N (S HARRE D OMEEA R L
c&Bbh 5,

INF- & AN TRIRER DS BATAE D - 7o /N TIRD
BEITIE (FR2), REINDNLOSE < P& K
ICEBDBDTH 7, THENTERSGBRLEN
O Uil 9 2 B W0 A KIS B 3 700,
BEURDOBRZ, ZNOEIEHT T LI & - TR H
BOWIIEBRRAEEZOND, EREDOA
PR AR RE L CWAKE AR D A L ATRE S
2BAUCL T, WOME L 7R T &P bR R E R
FLEWICHE L 720 IRENC R EER 4 847 L '®,
INTIEDSKENCATE T 520% &€, IEINOBRIC
R OBEZ < E . NTIHELRDOF LD
DIFEIRE DWW TRE T A UEDRH 5,

FULBEHZRDONF R RE 15°C CEKE S5 2 T3
Al &35 BB L 7. 256CTFTHo 7/
ITHROWL A V7 V< A b2 TRE L 7k,
INFHER R OF L EMEE L., FHMEEE D 5
26 CT CHEBRICNIYRE 5 2 THEHFE L /K
R9OL AT, KIBICHED Lz (B3), AL/
L OWEAKBIFRHME (synovigenic) TH5H
ZEnL, HHROAEFRINERICHLE 7z A <
BHAEBD O FERRERE 3 50930, K
LD, NFIIBHOIZD2T Tl <, RO
B OO L FERBRIERDBMNETCHAH &
MEBLN o7, LIch->T, NFREZHEE
L. BB - Bt L 72 BICHE T 5 &, L4 HEIC
NF e DEEWEA L 7-BE LR, R - ik
ZDLDILAHFMOBREL ., TOR], FEAKEK
BERATERP ol LI AHFREMROEED
7o I, ERIBREM & U TR 8E7 AR
KI5 Ll b, Lich-T, NFE
REC L AHAREE LB S, —F,
NFIIFHECHEL., 5CTHHMBERL -85
THEVWIMER AR LA (F4), NFREATIE
LS5 . EZONLD, AIRERD» O L@

DARIRMHEIL BN C DG 0» 7os FTULEDNTF
DOFF L BIEEN ORI T - T in WA, A
DEIMZ BT B 5 AR T A8 B ADRIR
3. FRIEPBUREENPAE . KFLUUK
HTETRELIEHHLDT, KFFETHREL -
BRRIEE THH5CIE. TOERIEFMICKE

Y52 DRETRZVWERDNS, 61,
INFOVFRERERT . TLY B OB R % k45 C
EWIx B, BURFID XD R - wik AR s
AR FHOBECTFERRERS TELWT
X AHBFEGOEML 2 <. BRI
T&5%, LHL. NFI3HEBEATHILT 5D T,
INFUHIZS OEBIIHRETH S, /Y Yva
NFDE DR A —EBICTH 25 EVRET
H5H0, BB - - T, BHEIROEE A
—EEEIRDL, HRmEYZELT HDOK
NBLETH 5,

P, A< T aANFRICEFE I NN T Y%,
KIRAZFIH L TRBRR T A2 M PR I
), NFORBRIRESTTEE & e hid, AF 4L
BEDOREFEIC L ABEADHIRMTE, SIHICKEE
HRCAEPE L 7o KiOx IiRE CIRIR R L . STHREM
WEAHRTT A LISk > TREZRAED A b
DOHIHERIEE & T B, AR Tk, 5CTORER
R RE ToH LA L0 Iodd, FHEERIZ
FEEICEB N OB L EBRFOREL DB
D NFIROREREREMIC OV TEF T 5
BB B,

AFFRTE, NTHREERA V7r < ALk
BV 100 E B2 5 &, BEROEK T LBE
NTISHREZAFAREOILDENKIEL /o (F
5)e B AANFRIEFERIT., BHAL KRB 2EF
FEEINC., BREE L O/ N FE 5 RRIE
BUZfE\VWoi 5 2 EAmehn Tk D, AR EIN
12 & o TNE L 22N TH D% S DEERKE
MENAHBNDD 5, FERKEBIUC L - THRE
INDLNTHEBPENT S &, ZTOZHEAL 72
IHBICBIT AENTFOFEEBIRLTHDT, K
HRNFBREDOEEDEROETABS L &k
5o RBIFETIE, NITEHRIZA V75 V=< A L1ED
JCDB0ERBREOEE CHEIEFIKEBT LD
T, V&S DNTHRFEEIIS0ELEHANTH
HEBbhS, TOLEORAEEIISNTH -
JobS. NTATHUBRIC & » THEREE IR 5 L
EINTWBEI & 6e20m I HAVA/N\T
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OFEMIZ L - T, NTHABEIZLEH TS LA
bh b,

INFHETETE., NFICLAHE L FERR
BRUC L AR EL RN, NFREBRBEAICA
VAL OBRH L, KE T L 72N T % E
WFBHZEELTHAEDR, BIMLD/DITIE, N
ITHROBERTFD, ATRERR U /N THE[EIR %
T W > B8 E L, K., BINCEHFERRK
B A NE LT HEKBIE (synovigenic) @
FAEB T3, BRATEE R A5 &, #HEAN
THHRITH T HFERRIBIIC L 2RENLHR
DEIGOEINT 5D T, FEBPMMET 5 L IEH
INI, ABFE T, NTEHRB0PLIZH L/NF
MELOTL A BB L 72386, 3L TONIEHEH
FIFah, BESIh/A (FE6), o, NFILD
7D OFERIEZTORBPAFBE THEEEN L.
ZOFER. NFORBERED LR ITHFERIT
Mmool AMIERERENPKRE SN E R -7
3 AR OEBRBBEDN NREA 5722 8B,
WERBEEBED - Iolcd EBbh A5, NF10
TR CHA L 7N T HHRDOIFIF L TEREL /-
DT, KFROEBIC WL, NFOER
BEREE I NI HHRE0MEH /- D 10 8 L T
LEBbNB, o, £YWIVIREIE (BCE)
Tid, FERRERUI NFEERME & N\ F RSB
FETRAER, TRBPHERT 570, HE I NEE
L3 D npe, KEAEICKT 53 A HI
DI DI F EREEBRIC X 5N THROBEK
DOIREDDEF LV, RE. NFOEFERE
BRI & SERICE| E 7o oid, EINCEEL
THoRakBEr 52 HUNEPDH0, NFORIP
DI DI EIRKEG w2 N TR Y, FE
R L > THB SN AN\ THHROEED R
b &0 LEMICEE T ENIE. FERRIERLSA
DFHETOHRBES OHBEIT T A FEIBICERT
HY, BFTELENDH EBbNA,

VIEH]

167 - REBHOEEZERTHH T ANET YN
TSR T BEHIBEREM & L TEETFERNE
ZUIFIEAINFERAL, X ANEZUN
IHEFE A VISV ARTIMEY LT EKELE
ETRZHETL 7,

KIZ, CORBEETEICESVWTEEDES

1t - 3hFRALD I DITEINERE F5 & UTHLE R [EIR
EBERAMEL. TOMEERHG. NFOFITMRDT -
BRBFEIC DV TR L o, BB B EINEEIC
BUOAEWN K Z-AERREOEBIRE (T
75.3%, /NF66.4%). MBBRNEIPEBEICT
HNFOEINEK (68.4%) EHEVEkhro
720 FMELA REIREEOEINEKIT, EBENICHE R
IRE Lo E ONTHES6.9%, KE82.4%, /N
FHEQ4.4%) F/BWAEKRMAL HE ONT
81.7%, /NF92.5%) & HILED > o NFOD
FayCBMENIT. PEEHKICI5CTIAEB LU
S5HEIOHRBHIEZ b D5 &, KBICET L7,
INFIROTUERIT, WEEARZA VT V< AEY
BRXEC, SCTCHHBERT 5L (94.4%),
EAHRIETICERLALEES (85.7%) Lib
NTEDP > T, Fio, NFRAEBCT3IAREL
THBEOPEER (95.3%) BLUBHERRL -4
OIELER (100%) 3. BCTHEL %h - 7B
& (96.5%) LREBRICED 572,

B, KEAEOLLOORBREATEEIZ, NT
WHROBEA V5 /< ALKk VEOIET, ZD
ToDDNTHBEORFAFEE LR & HEE T &7,
—Ji. NFRROKEBEKRFATEEIZ/ NI R0
H7-D 10 L HEFETE I,

E

ARG BITTHICHIDTANET YN
REEN AW o s R BERERS ., NEAAE L
INEZ DI F Y A anFEREVIRZWICER
BREBFEARE BIFHRICEHLRL BB,
FRAMRICEL, CHHE IR - -BER
AREHIHS I RREOBRICE LB L BT 5,
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