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INESE S ERB VKB R EYFE
EERE X4

LRI KE-WBET R, WM 310029

ME FUNEKIE S Diadromus collaris B/NRBEHEEF L% BCHRE T %K Pk, =
B, XK. XF. KH. AESEDY. 25 FHHURRAGBREXN KRG HEESE, 7£25C
T, BMPLE 1~2d BIA[ 200, 8 3~7 d KB MRe, S8 —4E Ty mEE 43.8 &
#FE, FHEWNEFEYN 11.5d. Shd3EH 5 MRA, 25CTRPMERL R 1~2d, &5
Bs~6d, . BRENEATHMLBEER, Z£15C.17.5C, 20C, 22.5C, 25°C, 27.5C,
30CH 32. 5CIH NIRRT ER UM FH PN 30.6d, 22.5d, 17.8d, 14.5d. 12.1d.
11.1d.10.3df110.2d. RFERSBEN 7.4C, HHRBRBR 225. 1 B, RE. FEMX
BFEBRBEL 17~30C. 15CTRETEFE 20~30d, B, KR, FRKEMRET
HENREEE, FHE. KR, RAANSUAREHHEE, RXUBEHEE.

XA FOUREE, EWE, DR

WG Diadromus collaris (Gravenhorst) B+ F R EXKER NS
Plutella zylostella WEAR—Fh EEH AR & AL 30 F4R, HHw YN BHN 3 HEBH
T2 EHREBRTI™Y, WG, ERARE, BB, KTERES. ZWEE 20 MEFMMBK
WolEE, HERSHERGEY THEY, HEl, XFESE A, RAHL ., FHE
LHEEZHEIEREYEERHY, BESHLERBAHERPFRMERS,
Lloyd™ %% sy 22 2= PR s B AL R 2R . e RE KB , MBI R K2 4 M B 6 HF
RECKBNITEALSE, AT, LN, W, Wi, TE. AESHHEH4.
RITVESAERMRMNBE HFHRERMEE, RASES~T7 A, /NRREH B %
Fh, FEEFTHTE0%UE, HPRKBRY~HEERK. T PRRYEEEE
PRPAA SR SR ERE R, RIOTEREREES LYY, ESSHERT
BAHRAHNE, IEBLERBRENT.

1 ®EEFEE

1.1 FWRIGEATE

R AR ENNBX+ R R A RRB T LR, /D RRFALE T/ ME
&N (0.8 cmX5cm), FFEEPLE, XS 204 EEK, RS TEREN
FHFHERN (25~30C, RH50%~80%, JH 16 h, 3BEE>1 000 Ix) FIF E/ERE
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(EEHEE O 0~3 d) F 500 mL REHMAIEE, % |WHH1:5,

1.2 FE/PRBE M

R A/PRRERERMNBRER, BTEREFRENAR. £FTRZSWY
W%, HESASBEFHEHENFRR/DIRIN, TR, KIRER BN K E
H#®M A L, HAETEKE 500 mL RERK AIRF—A, #HAMRKBEREE
AEnt, BUHE—KIENF, DRRG M B IEBBFHET L. BENREHE
L ge 3w

1.3 &H¥UmAEDEAR

HEMRHEZRTHT, TRHEBEFEBNEER, HP7~9 AFZHE, &R

RERAE 25C~30C. FrEERARY FHEXREMZEFRENHET GBEHL0.5C,
Yo E B8 141 ¢ 10D, RH 60%~80%),
1.3.1 BEXNEE. FENEHEMNEW. RE 15~35C MER, M BELERES
~10ANEE, E—EH T 500 mL RERNBEATIEN 1~3 d S ASREREE 10 %, 35|
APLE 2~3d, EXBEH 1L, 24 h BF3IH %, REHERTFTFERALEE
B WNSHLRSE, §XK8: 00f116: 00 FME 1K, HEMAWE PR, DRFLE
BAMEEEIH. HH, TR CHFEE R IdA RFEBEFEREHID BH
RERFEFEEME., FERDLE, RE 20 0SB KRB KEA L, WEREE
ARIBETHM. £25CT, £ZHERHBEH 20 L 3%, UEREEAFIRE,

FEt, #E20°C. 25CHI 30CHERT, §MEFIRMR 200 % E KM AR H MR,
SLAEBHF P ERRSMHEEETL, ZEHAESHE Qok) FF, HEHAH
I, FESHFEHNREESERT, EEFELEETFRAL, BRELIHEH™
REFEDH. RYFEMFELERFRELS.

B, FE2SCHEBT, BEBEIER MWK ER, BEFESh 55 HKEE R
EZHSh. 20 h HRAFFEHMETRAMBETFIEAFEBN R TR, AN
R BHAEKMER.

1.3.2 BEE ISCTHEFEHREAEMFERGEN. BERT AR, #%T /N E
BENEXE, SHET 15CERBERBNGE, FERS 0% BEK, EEBEET,
ERAMEH. FFREISCTERET AR B, B igE T4, §LHkg
10 LFEFE, LH~NHFE1dETIHEE, FRRENE. URNEREHA, B
Bt B F LR,

1.3.3 REBEX RSN RAGERNERGBREXN TN EEEREN B, 4
RARGEERMNBEEBEARY, AKBBEESMRGEDEEHMBERE, UH
KIEX B, WESIFERFEA 15 cm X 2. 2 cm WEE P, THRBE, HS1~2 min,
WAL BA, BERRER, IBRETF. BoRKBEARLE 1~2 d Bi&E8~10 L, F
MHEEE 3~6 K, FOE—IBE 200 BEKNMR. FHLSHERIL, BT 25C
EREN, REABF1h, 2h, 24 h 48 h FRE—RBEHBRIEHR, LETMED
BER, REEERNEESs IARBITIINH L.
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2 ER5HH
2.1 £Hh¥RH

2.1.1 PALAIRES: £XETF4L, ELL8: 00 HIEE . BLMEHK M SEMRIFH Y L W ZB4k
(AT X5 F/NRBIE ) 55— BB 4 SRR /N Oomyzus sokolowskii ) FIILTL, JBH
/NSRRI P 2D .

W, EEECPLE 4R, BIW RS, ZERCHT, HEMCRUTEIZHRGH, BE M, JX 40
SHHE. MR 1 REETEIREE, FHH (35.9+6.6) s, HKik 1 min, B 20s, B
B—ERHTERE, %R K.

2.1.2 EEFATR. BEERFERNENMA, ATRITRE, RIIFER, EXE
FESE EREGES), BEKE 3~7 min, REBASREMRE-EHAHERLE, X4
LRATHFFLE 1 min, EFERESHFE, BER LR E=REEF: mFEES, Nk
WHREF EWERIMLE, YiELE PRER RS, FNE I MLEBATE,
RIEF VT EHBSEEIHEITN, LR KIE 4~5 min, REFHFEH 1~2 min FFF,
FREDOMERE, RTEHBEERERY kg, TR B ERE BEEM
BEVE, BPXHRE R A

2.1.3 FHRFLERS: SBFUE, BERW IS 6 MINEAHR. TPLBENRAR
BRI, 25 CTFMER, @R 1~2d WENZWAE R, BUL 20 %K BB KT RBER,
BGREWE SRR —B R 4~8 K, BF 128 (R 1D, E25CT, MET 15 LMk,
BH—ATHEREFE 43.674£7.25 LFE (B 11%L, BE 104 L), BEHTY
FESREF AN (11.53+1.37)d, BE 7d, BEK 21d, PR HBPRI L=, 3~7d
WA=, A=A TR 40X ~70%E3), T BAIRM.
2.1.4 FEVE E25~27TCEBT, U1: 10 S RFLEMN, EEBERTHFE
12d, RAEEHH B HEEXREEHT, UREMSIFELEMNTE 124, M5 4HE
H. RAZBREREPHUETFE, RPATHEBRTE Q.6011.40) L, HABHIEH
T FEH (5.204+1.30) LFERRK,

2.2 BAENARET. FENFRTENEN
2.2.1 REHEEK. 25 CHETEHENBIMERE, FNEESEL HILH 5 MEH,
RN BIFEMEL, RELRREMSER/NERBE. £ 25CT RN HEBIX
EH|E 1~2d, WL s5~6d (R2), NRBEFER, EFERREVHE, N
RETLEMEL (FRECHEE  YFEEERRTEZENGE, #FEWIIUES TG,
HEA R —BEMEHN SR AET. BN, EFEENRATR. B R,
55 & L@ T

fE15C~32.5CHRT, SPATEREM IR EA R T4EE, BERT 27.5C
LB BRI R, BB CHARBTEREET (K3, ER—BET, HBEMNMET
HHERBL, TAABRENMMREINEL K. BEERETHBRENMETHY
IALCFE, FTH Logistic MM GRE (T) SEFEERV (T) HXEWT:
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V (T) =0.1067/ [14+exp (3.8706—0.2012T)]
MR TME S LMEMREYFTEHR 0.0001, BR, BEHEREMHYITFH. B 15~
3. 0CTREHEEKBRETMMEELREIE, BHELHFE: V (T) =0.444 3T—3.266 2

(r=0.9952), HHTHBEERENT7.4C, HRHEBHN 225.1 HE., B, dEHdh
BEZEDMBEMNEZW, BEE LA, FH%KEE, A—BET, BER, #8548
EFEK, BEEFaDEUKREE, AZRENRYHEHABREE.
2.2.2 FETE. £ 17.5~30CREEEN, FSEREE, BUX - RETEE T RRE
EFA, EEBET, 35CTMEMBHPLT R 3).

®1 FVEREPLERERBEA

(r=0.998 6)

F2 BNERERE B CTERELAEHM.

FRAOPRIEY (P2 AR HER) " MEXNCFEE L IRHEE)
B MESEN BnE @ RELHE #Kmm  EEmm)
(h) €)) ek e 5p 1~2 20 0.68+0.46 0.1740.02
0 20 0 0 1#  1~2 12 0.73+0.03 0.2440.01
12 20 1. 501. 90 28 1~2 15 1.1740.09 0.4540.08
24 20 4.67+1.03a 2.67+1.37b 3 1~2 12 0.72+0.11 0.6830.08
36 20 5.0%4:2. 00 4 1~2 13 2.4740.38 0.8540.12
48 20 5.83+1.33a 3.254+1.57b 58 1~2 5 3.5640.19 1.0540.16
»RUA—-FHAAZBREREER W o 5~6 10 4.8840.19 1.2040.11
(P<0.05)
£3 TREBETIAVNEZERHEETHH BKRES "
B 2 s AL B Y AL 6 (D
P S ‘
s : 3 1534 AE 63§ T
15 32.54+1.64(5) 29.1%0.89(5) 13.3 40.7410.7(11)  20.8%3.1(12) 5.2%1.6(11) 5.8%1.8(25)
17.5 23.441.00011) 22.1+0.99(5) 75.0
20 18.241.47(30) 17.5+1.06(35) 91.2 15.5+2. 715> 11.443.0(17)  2.8%0.7(10) 2.4+0.9(10)
22.5 14.840.40(11) 14.3%0.46(18) 90.9
25 12.340.82(42) 11.9240.82(71) 94.9 10.54+1.7(11) 7.84+1.8(10) 2.9+1.0(13) 2.6+0.8(16)
27.5 11.1%0.67(20) 11.1x0.85(18> 86.7
30 10.440.76(28) 10.141.23(2D 72.7 6.0+2.3(10)  6.3%1.8(10) 2.540.9¢10) 2.040.9(12)
32.5 10.040.54(13) 10.4+0.82(11) 44.3
35 LREMEL BT 0 1.840.8(10) 2.241.3(12)  2.440.8(10) 2.040.5(10)

*FESPAHME RN, FERDEHFFFE 21 dEERILAAIERE. TH

2.2.3 BEFAMFEES: E20C., 25CH 30CHEHEBT, @AM ZEHF ikt
HREBFEN TR, MELHERL ™R PAET TR GR O X RAK#ESE, X
AR 20 KSR SRR, MK I FRERLES, BERE LT,
RELEFY—EFHERS, TREHELTR, H30CTHFERDIE AFEEER
BRREPLM R HB TR, BRKAHFERIU5CTHRS.
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2.3 FMETE 15CTFHTTEFEHR %4 FUKEREFFRETHELED

B 3% 4 B R W ‘ BE 8 PH—d THERE TREEE TR
MEE ISCTHFAAKEL (o) s masn @ (%) (%)

ZXR, HEECFHNER, P8 e 26.0 8.3 68.3 91.0

FERMBEENFIFRTRE, & 40 o5 wo 0 oL7
F30du LM EELEE | . ¢
b, SRINEAM, (OREILMR
Ron, BIEARROLT EN, MEE L
WP BRI BRI 30d U,
RoMERE, BREA TR, hAH
MEEHFER FD. &5 15CTREFERRBRHFAVKERFLERES

2.4 REGIRHEEBYE PR fRln THFEL RENEL
SRR, B, MR, & @ R RERER e

43.7 11.5 56.8 95. 8
5 6.0 4.3 25.0 90.9
5 45.5 7.0 48.1 74.5

5 9.0 4.5 22.2 70.4

MEE R E R

R s A aR B AR A R 12 6 5.0+0.5 4.741.53 E¥, =B
B B, LA 20 5 6.04+0.5 4.5+1.50 MiF, =%
VB ESXRGESNART 25 5 4.0£1.0 4.8%1.50 MiF
BEREEE. TR, RNy 28 5 3.0+1.0 4.7+1.53 MiF

T 78 LD 4 R K 2 L S 1 e 4 3R 32 5  3.6+1.15 1.441.16 &k

B3 2 FE ;s K Z R HE/EAES,E 36 6  3.0%1.67 1.3+0.82 4k, THBMM
ARIEE 12 h 13K 100% ., RKFEE 4 6  1.8+1.33 1.0%1.26 #fk, THBHEK

Bk 4 000 fEH — &M B K
(12~24 hRTEHY 83. 3%), HERAXN RHBHH MBS, FHB. RN, XK
EREE, AREBENE.
3 itig

EVNBR, FNEESR NEREN EEFERH, EEES/NEREEM,
FHEEER, BRI RPN R,

ZEFECAERE, EOERERARTHEE, AREFHNE, 0k, R4
T 15°C TR 20~30 B% . HARMBEAEER, BEST 0CRET 17CHMHLE
ERF, NT—EBE LMH T RER AT ERENRE, XTRITEESEERMRE
XEEGEERRGERT 5~6 A5, RAFTTHERRBENAS R Y.

TG A A P, 1 Sk SRR HBE R T ) 1 Sk, (AR 10T, W)
B, EESHHAS, XREL T RS SHRICFEFENAM. Loyd?
BRI ERGBHRE, SRENTERRE, EHRRE—E-NUAL, IIF
WAL FAENEE, ERTFFERE. M. 0 R R0 2 5 S5
RS EXF “BLF A" AR, BHE L RBNE S & EEE ST ARt S
BB, RIELSENS. BHER, BEEBINWNE, ZREYW, TNEEENGRT
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Fh, 2FERELTEECD 1. 2RZENES, HERIEHH R,

BRMNEVMNBXIAEDRRFERN, KA AR ALERAGMEI MM
¥ M, MEBERFEEMFERLT, MERTFERERRK. XEES5HAFEX. X
FRABE /N EROFEFEZENRFEE D. semiclausum f1 C. plutellae W HYE, F
ZEHEELRE, ZRRA—ERFEARY W B, BHEKFARFEER EXXHHFE
BEEEYW, MTAKSEVBHRAHARTNEE, FHMBRAUKRZ, T5EWE
JLFRR X TN E R FHERE—BH . Bk, SEFRARGTIUVE. HHEEHRKY
TR REERBKEES, ETFXERAERBEMFERERITAELRIIEH, ET/HE—
BHER.

it FRMREHBPEETTFOREEMNZ, EHREEHE.
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BIONOMICS OF DIADROMUS COLLARIS (HYMENOPTERA ;
ICHNEUMOMONIDAE), A MAJOR PUPAL PARASITOID
OF PLUTELLA XYLOSTELLA

Wang Xingeng Liu Shusheng
(Department of Plant Protection, Zhejiang Agricultural University, Hangzhou 310029)

Abstract Diadromus collaris is a major pupal parasitoid of Plutella xylostella in
Hangzhou, China. This paper reports the observations of several aspects of its biology
and the effect of several insecticides on its adults. At 25C, adult females started ovipo-
sition on 1~2 d after emergence and reached their oviposition peak on 3~7 d. On aver-
age, the total number of pupae parasitized by a mated female was 43. 8 and the oviposi-
tion period was 11. 5 d. The parasitoid had five larval instars. At 25°C, the development
durations for egg and each larval instar were 1~2 d, and 5~6 d for the pupa respective-
ly. The mean development periods from egg to adult at 15C, 17.5C, 20.0C, 22.5C,
25.0C, 27.5C, 30.0C and 32.5C were 30.6, 22.5, 17.8, 14.5, 12.1, 11.1, 10.3
and 10. 2 d respectively. There was no significant difference in the developmental time
between male and female. The temperature threshold and the summation of effective
temperature for the development of whole immature stage were 7. 4°C and 225. 1 day de-
grees. A temperature range of 17°C to 30°C was favorable for the development, survival
and reproduction of the parasitoid. The adults could be stored for 20~30 d at 15C.
Phoxim, methomyl and shachongshuang caused quick and high mortality to the adults,
fenvalerate was moderately toxic, Bt, chlorfluazuron and abamectin appeared harmless

to the adults.

Key words Diadromus collaris, biology, Plutella xylostella



