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BEST E O KAE R PRSET

( ZEERUAFRERIMEEIRATA R 650205)

# E [BHH] XFIEEIELE Diadegma semiclausum Hellen ZEREFFISFEFHMEENT THEE
XEANEFHITAR SR ASEEEENZERANNSRESTETHENEE. [FE] AZERRER
BN Plutella xylostell (L.)Z) RETEFARBHAKMT AR 7 RYETRIIN FASEEETEE
RIS, LARIRE 6 MEIR (15, 20, 22, 25, 27 #130°C ) &M AR 7 iREXF N SREIRER B HHA.
PR, MR, [ER] /INEEBREEE 30 ~ 00 SEERXHHERIMESERTEN , (B8
i3 903kfE  BFERPETIE ; FATRIEEITNIH RS HIEIEFEY | 3 2, 3R /NEHNRZFTER
BT 4 BR ; FHAESEEESNTRSNWAE RS RENFASMBESEE  ZREFSE 30°C, P
EIRNRBHHALL 27°CARBHEAEYER | (BIBEREEEEINL ; & 15~ 22°CRORESEEAN , ¥4
TRIEENPIMCERMELEE RENFABMEN , 7 22~ 27°CAeERN |, ¥AZREENIIMCRMMELL
BEERENFASMIERE. [(Hi0] EENEFY ZFASREEENFOERA 2 ~3 B/ EiEmR |, X
A IR SRR N SIR A REIE S 40~ 50 3k ; LA 22°CHRIEEIRE.

X8 FISEEE  FEXR, BE  RBHH , PUER, 4t

Effect of host and temperature on reproducing of
Diadegma semiclausum Hellen

CHEN Fu-Shou~ WANG Yan ZHANG Hong-Mei YANG Yan-Xian CHEN Zong-Qi~

(Institute of Agricultural Environment and Resource, Yunnan Academy of Agricultural Science, Kunming 650205, China)

Abstract [Obiectives] The effect of host and temperature on the reproduction of Diadegma semiclausum Hellen was
studied, and the optimal larvae number, larval instars of Plutella xylostell (L.) and temperature for the reproduction of this
species determined. [Methods] The effect of larvae number and instars of P. xylostella on the parasitization of D.
semiclausu and the effect of temperature on the development time, emergence ratio and sex ratio of D. semiclausum were
studied at six constant temperatures (15, 20, 22, 25, 27, 30°C) in the laboratory. [Results] Results show that the
parasitization of D. semiclausum decreased with the increase of larvae numbers of P. xylostell from 30-90, but this decrease
was not statistically significant. Parasitization significantly decreased when the number of larvae exceeded 90. D. semiclausum
could parasitize the 2", 3" and, 4™ instars of DBM larvae, however, parasitization parasitization of the 2"%and 3 instars was
significantly higher than the 4th. Developmental time, emergence ratio and sex ratio of D. semiclausum were observed. Results

show that the developmental time of an entire generation decreased significantly with increasing temperature from 15-27°C
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and that pupae failed to develop when the temperature reached 30°C. The emergence ratio and sex ratio increased with

increasing temperature from 15-22°C, and decreased with increasing temperature from 22-27°C.

Key words Diadegma semiclausu, parasitic rate, temperature, developmental duration, emergence rate, sex ratio

¥ FE E e Diadegma semiclausum
Hellen 2/\321 Plutella xylostella ( L. ) 215 HA
—MEZENRFEE , WIREMERERRE
BERBFENESEE, ZBEERTEOM
A NREF R EREMAZTERBE
AYEHIVER( Hardy ,1938 ;Chua and Ooi ,1986 ),
1936 FHIEREBFNRBZRERNEE
SINFTA= , SINBEHRA=EFMKI , HR
REA _EIH T 2t/ EIEAIHE ( Chua and
Ooi , 1986 ),

FASEEEXN ) KHEEETSREEE
R AEANEEEYDaN— 1 EER FAE/NE
BRGEIa P RIEEUEREEENER a5
SR A —MARRR  ERINTEAR RS
Rz, W ASEEEARRSIERTES
5 [ REL R R = 3t/ S AYF=HIZER (Ooi |,
1992 ; Talekar and Shelton , 1993 ; Amend and
Basedow ,1997 ;Nodaet al. ,2000 ; Saucke etal. ,
2000 ; P&RE=EHSE | 2001 ; Waterhouse and Sands ,
2001) HASEEES SMRERIFHERER( B
~EESE |, 2003 ; hEfHAESE |, 2003 , 2004 ) FIFRA
BE (RBFE, 2010), FASREIEEEYD
RS (TR (Talekar and Yang , 1991 ;
Yang et al. ,1993 ,1994 ;Rivera and Salazar ,1993 ;
Lee etal. ,1995 ;Z=fXEF ,2002 ; Wang and Keller ,
2002 ; ZREESE |, 2006 , fRIEES | 2010), &M
FASREENTENER. FEERFHRARE
fR&E |, 2002) , A B RIRERTR RN BURM
(REESF , 2008 ) AR —LHBHMEERIMER
( BEFMFEZHT , 2003 ; ZRAIEERS | 2004 ;
FHEMBE ==, 2007 ) FHE. BXRFHAS

REiatg=REERANEINE FIARERNEE
[ERHAERNAERDBXKE.

AT RDFBMEEFASEREX—4%
IR T3NSR AT EF RO EIER | AR A
SEIEREIENES | #X/ N -FASER
BX—FERKPHZMEERNEBIXER T
HITHIR. BISHR , BEERNEEEFIR
EF , NTIERBHEREIERFAIRESRY |
AHASERENEAREC. BRCEERH
[EIREFR R IR HHRIC KT,

1 #RERFZE
11 #H

111 HRAFEEY ERARF 1 SRMNE
%, ARENEE , IKEE 5~6 MR
FBRERE (ER16cem, m12cm) B, KB
B 10~ 12 MHRE | SERERBTIRRE
H7F R = REFFNEHEF NS EIREFEE 18
MR RIE,

112 #RIRBEEAMENARNRE T
ImIEERIFFRERMG T HIT (RE (25x2)°C,
HEXHZREE 60% ~ 75% , SE/EHA 14L © 10D ), K
SRVNEIRIB A IPRE R | SRR
15% RIS ZKIE IR RN R E 7 | ST
FEORSE R~ OPAE AR ISR /NS ARAYER, TRYE/ NS
HEE R BRI EN T EBUERRNHIPE |
FEERIMEE 15 min , BREBEKDGRR &
FEORSEER TS ARV S _E1EOPIFL | OR5E
HAmBREEEHENF ERNEARS ABFE
HiAIIE R (IR SRR SR T = I ANER
187, BOMEFIONAE 4°CkFERTF , BTER
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113 #RFASRERNAFMRE FFIS
EiEE R R AR IR N F RER G THT
(RE :(2242) °C, 18YRE 60% ~75% , %
JEIHA 14L : 10D ), EREB B/ 2 ~ 3 4R
RO EEEBMARNF AEEEETETRS
F, BAEDTRIEERLE T4 2dFIER
FEHBEEGR—ENY  HEFRERGTR
B, (IEE AT SRS |, BT | LR A
N ERZHTRFWERNSER, B EEHME
4°CkFERTF | LMEHITESE | 44,

12 SRS E

121 PMRFBHBRYENEANTRIEEEENT
M BN EIRFRRARNEE 3 iRET
SYRHIE DR B/ NN REE DI 30, 50,
70, 90, 110 L5 MM | 4 NES/NE, B
NEEM—NEIERE , AEBRAIIL 1 d, &8
N =pase i ST Y = LR O R o
HF4E 1d 5, BREFASERERE | 1LY
HREARS. FHIBEKENRE  RIHCRSGE
ES¥SRIRIEIFEIVNE.

122 PMREHHBRANENTSEEEEE
MER DNLREREFEAN/NRBEHRE
T BHREE L/INKESBEHE 100 L,
LRI E NN RRHIN 2 88, 38, 488
3G (1 RBTEHAE  FeE&KIt), 4
NESE., BNEEN—IN2ERE AR
BAPK 1d , EEFAREREREEERTN
EAEREERE 1Y, tEFE 1dF, BE
EATRIEE , iILNEBNRBRERS. F
WG EN  RITCRZLEESHAS
G E.

123 BREMFHACEEELEHAMEE B
BR/NIRN R NS REEEH AR

HIEIEREDEE | T4 1d 5, B/I\RiELRIE
EEHE—ENEEEPIE  BESBIET 15.
20, 22, 25, 27 %0 30°C(+EXSIEE 65% ~ 75% ,
JEEER 14L 1 10D , TR)WEERSEEGNIT
S TRI(NEEI 4 , RXZ ~ 260A B it HAS
(ICRBASIRFEREE ) BRMREEEIR |
HEE SNEELEKE 100 LSRR
$giEE | BELIm T — MERLE S (ICRELE
IERVICIRATIE) ), MIZRIZERHER , PSS |
ICRELHFNICETE. FitiTTEFASER
BERNREMBRILRBE ( RERENEE
24h [FE# )
124 BEMFENTEEEBDCROEM 37
BREBNSFIELRSE 123, F5MNEELE
THBREE  8NEELEKE 100 Lig
1%, RE4NEE , 810 EE 25 L8BiE , 95!
BERBMNAGEE TR EERS SRERNRE
S EFESHEETWER SRS IEIM
& BRIERPUHE. PR  SFIHER
BNMEETHIMEE.
125 BEXFATEEEELLHEE FHS
BIEEHNSELRBR 1.23, FENMEELET
N4 REEEE , B NEELIREE 100 SLIFE |,
RE 41MNEE 81 EE 25 LEE | 23IRE
HENARE MTREIEHAS SRERGESL
EESANEFEICIER | IS RIIE |
BRICEPERIME. =S | FIHcR
BNEE THIMELL,
13 BEZHHMIH
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21 1Ak B R R I S A A

FASREEERNRNEIENRYERE
THIFERNE 1,

= L EERERA /N EETE 30~90 L Z[E]
Y, BEE/\EIBEENEN |, FIEREENE
NFELHELEERN , FEXNTE  EEF
EEMN  FEXTBEUER | S/
BIXE 110 LAY, FEHEMFTEXRHE TE
530, 50, 70. 90 SLRYFAEHEMZTTEZIELL
FEREUER.

2.2 IR LREEHIR S R RS KA AR

e, 4 BRANHRERREETAE | (BT 2, 3 R/ NIRLD
EE’J%E%%D%EE%&E%%? 4RI, BE

EEMIC FINESREIEEXT 2 50 3 4R
E’ﬂﬁi%&ﬁﬂ%i%%mzﬁﬁﬁ LB 245, 3
WOF0 4 BATEEL |, FINEREERT 2 88, 3 I
SHENFTERRBEESTX 4 BYRNFE
HEMBTLER (P<0.01),

23 BREXFHERIEEREHAKNENM

FASREEEAREE THNARBEHEEN
=3,

FAERIEEX NKEAR RN RS
HFRIEK 2,
R 2ERKP FINSREIEEXS N 2 8.
F1 DB ENFATEEEFTEENR0
Table 1 Effect of number of Plutella xylostella on parasitic rate of Diadegma semiclausum
NN REE (k) FEHE (%) FEER(%)

Number of Plutella xylostella Number of the parasitoid Parasitic rate
30 16.00 53.3382.17a
50 25.75 51.50+2.24 a
70 35.25 50.36+1.64 a
90 42.00 46.67+1.97 a
110 37.27 33.88+1.88 b

E: RARYISIERAERRNEFEFRREREE (Duncan’s FIiERkEIL , P<0.05), FT3~KS5ME.

Data in the same column followed by different letters indicate significant difference (Duncan’s new multiple range test,

P<0.05). The same for Table 3 to Table 5.

®2 DB R ASRIESE TS RN

Table 2 Effect of Plutella xylostella larvae with difference instar on parasitic rate of Diadegma semiclausum

NSRRI RIS HA LGS FEHE FER%)

Plutella xylostella larvae with difference instar Number of pupae  Number of the parasitoid

Parasitic rate

2# 2nd instar 81.75 41.75 aA 51.14+1.16 aA
3 ¥ 3th instar 81.00 41.00 aA 50.59+0.43 aA
4% 4th instar 80.50 34.00bB 42.28+1.76 bB

i RRRFEIEREFEARFEERTEREE (Duncan’s IEREL

INEFH, P<0.05 ; KEF&, P<0.01),



181 PRESS FEMEEFNEREREFIRM 57

Data in the same column followed by different letters indicate significant difference (Duncan’s new multiple range test, small

letter, P<0.05; capital letter, P<0.01).

®3 RENYASEEELEHHNZIE

Table 3  Effect of temperature on the developmental duration of Diadegma semiclausum
:BHER (d)
SEREE(°C) Developmental duration
Temperature 57-4% ¥E-FuER 50- AR
Egg-pupae Pupae-adult Egg-adult
15 18.3240.09a 17.7340.13a 35.9740.20a
20 10.2140.08b 11.5440.07b 21.7540.11b
22 8.3540.09¢c 10.2040.07c 18.5740.11c
25 7.9240.05d 7.01+0.07d 14.9240.10d
27 7.1340.06 e 7.0540.06d 14.2940.07e
30 7.0840.15e — —

xR 3 ERF FAEREIEENIIELIERY
KBHEITE 15~ 30°CRUBESEEN |, BERE
MR BRiR%GERE , HEE 15~ 271°CGRELX
BETHNENRELHEEESEMER , 27°CH
M CHRUTHNRERBLESUER FHERE
iR MIBZE A RPN RIR B HEIE 15~ 25°CH
BECER  EERENIEINABEHERREE 7
B#E 15~ 25°CREABETHENRBEHBERE
EEMESR  BERN 2T°CRHELBHEA 7.05
d, 1Bt 25°CRINAR BHHIBFEK  BEER
EEMNNERERPLEEMER FHSRE
IR MIPZE R R PURIR B HEIE 15~ 27°CH
REEEN  FAEEMERENHEREHHAYE
B HESNEELETHNABHEEEEN
ER. RESN 30°CH , FHSREEEIPEIHN
KREHEALL 271 C R BRAB4ERIEERAT
BE , BIEEREEREIML.

24 REMNFHAERIERENFILERNT
EAERERMGT ARFIEREEEN

PeE , ERIE 4,

ZEERKP : 7E 15~ 22°CRURESEER | ¥
S R E BRI R AR RERTF EMmIE |,
HFESNMEELCETHRUCEFEREMER
£ 22~ 27°CESEEIA , FHSREIEZERIIL
EWERENIF R , 22°CF0 25°CGRESR
HTITHUELTREUER  ZIREFSEI 27°C
R ERBEIERER 75% , B 27°CEETHITILER
5 22°CH0 25°CEHTHRUERFERENE
5. BEJ 30°CHT , #E AP,

2.5 iR EE XY IS R S 1 L RN

EARBRERGT HRF¥FDESEEERIMT
EE[Q/A(R+)] , BRI 5.

FERRIE ;£ 15~ 22°CHORRESEEN |, ¥
HS EEERNM LS RENF SMmIEM &£E
RREENR SNEELE T T REY
=5, BEBIT 25°C , A3 27°CRY , tELLERRE
B, T 15~ 25°CRURESEEINMNMLLFRER
EMER,
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R4 BREXNFHEREEDCENFIE
Table 4 Effect of temperature on the emergence rate of Diadegma semiclausum

BE (°C) Az k) PeEE L) PUEER(%)
Temperature Number of pupae Number of emergence Emergence rate

15 25 17.50 70.0040.05¢c

20 25 20.75 83.0040.03b

22 25 23.00 92.0040.02a

25 25 22.00 88.0040.02a
27 25 18.75 75.0040.02bc

30 25 — —
x5 IREXIHE R B LR R0
Table 5 Effect of temperature on the sex ratio of Diadegma semiclausum
BE(C) HERREE L) Nuﬂffffi(;ﬁce MEEQ/(9+d)
Temperature number of pupae I Female 1 Male Sex ratio

15 25 7.00 10.50 42.9782.72a

20 25 9.75 11.00 47.0742.35a

22 25 11.25 11.75 48.96+1.37a

25 25 8.25 13.75 37.2945.31a

27 25 3.50 15.25 18.9545.01b

30 25 — — —

3 g

RS RIES SRS | ST/ sE
HOSEREAE NS R B AT HART T
RIES S RN, (HRAERR e E
FRENEHHRERT ENSRERNSE
08 B/ NS4 PR B O RSN AR
REREMER , MR REERT 0 L
IKE) 110 SLiY |, HESERBISERAB TR ,
NN AR N — K PR B
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XP/NEEERY 2, 3. 4 RRANERERRESAE | BXT 2,

SN HNFTAEHENTERSTXT 4 B4h1HRAY
BEHENSER BERURE  X58ESE
(2006 ) IRERIFASRIEEAITE 2~ 4 WY
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—& XA S LRI ASERENE R
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1 REVLAR T FASRIEEM/NEHLY R
—4HE FNFEXR , FERRRREAHE
B, M FEmHFEETENRR. SEERENE
BRI EREEFTH—LHR.

BEERENERKABIREFEEEXE
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HHEF(CRHRESE |, 2004 ; @EEFE |, 2011) ,
AERBMERNZEREARF EEEXNFEEE
NEARZENXREREZ —(REBRFZMK
2008), EARMBEERM TFHISREEELRS
ER. PUERMULLEEEUER, BREMIFE
mEFNESREERSHE EEMEFISE
IR | IREILE 30°CHY |, 488 H
EEPM RAESENERG TIBNABE 2R
K XEXANSEEREETSE8KER
BIRSIRXIHIEY)E (Talekar and Yang , 1991),
:i::_':l_.llmd‘1¢-|::|:|7-'—j%)= RIERIELRE &

=BE B THREAR,

?_=|=Iﬂ S REEERAFRIEFLELHN
Bt ELEER ERPEE M LS
# , RENRHMRIERELL(Q/ )XY 110, &

I T ZERRMEEF SEERFEIHER
RLASHS | F S BRI LR RR R A ZE R
AR EIERIN S BRX R, LGSR RA
B RIRERIE A28 . 7E 15 ~ 25°C
FRESEERN FASERENESEEEN

5, FEMERRSE—MENRENNRE |
BX¥HEREBRENF I MR BIERT
X— = (Talekar and Yang , 1991), ZF4&H9143I

RENHF MBI RRE—RIESI SR
[BIRR , AR LB  MYEE SEE
HENRE  FE2ERIEEASHNRE | SiElE
RS, RECINR. EFF(Tillman , 1994)
PIRBFHENERR , BEFERRN Fe.
*?%H:/R%imﬂxiﬁl%E’Jﬂfun@}i&mmﬁ Y6

. BXE(King , 1996), EARXHEERZEL]
mﬁﬁﬁ?ﬂiﬁlﬁﬂlﬂﬂﬁmr EFXIMEEC RIS |
BXREEFENSEIE. EEASNTERS
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ZE PAER  FISREEEEENEET
PR/ NI AR E ST | LARRERIF
i, EAEERER BFASREEN S
HXS/NB A RAIE RS AR | 1B 2 ~
3 RIS AR |, BXHAE Ftﬁkhﬁiﬂ’]iﬂ
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