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FEE MR ( Carposina sasakii Matsumura) SEFE 43 B AR I E b A2 F 5 ™ &, R4 M7ER TN R E
o0 E BRI A9 A= 3 TTBOMERI i . SR RO, T S AE W Bl v A A 4K . 2009 4F 5 2010 AEAIFSE I A 1 3 [ RASER 737 IX Bk
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Investigation of populations of parasitic wasps parasitizing Carposina sasakii
Matsumura ( Lepidoptera: Carposinidae) in jujube orchards in China,

with respect to the wasp-host relationship
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Abstract; The peach fruit borer Carposina sasakii Matsumura ( Lepidoptera; Carposinidae) ( = Carposina niponensis
( Walsingham ) ) is a harmful and widespread pest insect that attacks many types of fruit, including apple, peach and
jujube, in northern China. Among these hosts, jujube has been most severely affected, with about 90% of Chinese jujube
orchards being damaged. The larvae drill into the fruit and eat the pulp and kernel, producing bore dust and frass that make
the fruits inedible by humans, and causing the fruit to fall from the trees. The quality and quantity of fruits affected by the
borer are markedly reduced, as are the yields of infested orchards, causing large economic losses. The peach fruit borer is

predominantly found in Asian countries ( China, Japan, Korea) and the far east of Russia. Because of the risk to fruit
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orchards, in 1988 the European and Mediterranean Plant Protection Organization placed C. sasakii on the Al list of pests
recommended for control by quarantine. However, the peach fruit borer is difficult to control because it is concealed within
the fruit, and general methods of pest treatment fail to achieve sustainable control. It has therefore become necessary to
identify and utilize natural enemies of this pest to develop a bio-control strategy. Many researchers have worked on this
problem, and have obtained valuable data and results. However, there are many factors that remain to be elucidated; for
example, precisely which species are parasitoids of the peach fruit borers that attack the jujube tree, how are they restricted
to their host, and what is the host-parasitoid relationship? In this project, we investigated populations of parasitic wasps
attacking C. sasakii in jujube orchards in Shaanxi, Shanxi and Henan provinces and in Ningxia Hui Autonomous Region in
2009—2010. Three species of parasitic wasp were identified ( Pristomerus chinensis Ashmead, Chelonus ( Microchelonus)
zhangi Zhang and a species of Pteromalidae) and all were reared from their host cocoons. P. chinensis Ashmead and C.
(M. ) zhangi Zhang are both preponderant agents, but their population size varied markedly among the above four regions;
P. chinensis was found predominantly in Shaanxi and Shanxi provinces, whereas C. (M. ) zhangi was observed principally
in Henan. The relationship between emergence, parasitism rate and host were studied for P. chinensis and C. (M. )
zhangi. The results indicate that P. chinensis emerged half a month later than its host. Adult hosts emerged from over-
winter cocoons in the middle of June, with a parasitism rate of 8. 86% ; the summer generation emerged from the last week
of August to the first week of September, with a 25% parasitism rate. For C. (M. ) zhangi, the summer generation
emerged from the middle of August to the first week of September. In general, fruit drop occurred in the first (in 2010) to
the second (in 2009 ) week of August in jujube orchards in Puyang city, Henan province; C. (M. ) zhangi began to
emerge one week later, with the peak emergence at 10—12 days. The graph of parasitism rate for C. (M. ) zhangi revealed
three time periods: from 16 to 26 August, from 27 to 31 August and from 1 to 8 September. As a whole, the parasitism rate
declined from the first period to the third, which could be related to host behavior. No insecticide was used in the
experimental areas during the years 2009—2010; as a consequence, the parasitism rate for C. (M. ) zhangi increased
markedly to 64.52% in 2010. Thus, it can be seen that local natural enemies have been playing an important role in

controlling the peach fruit borer naturally, and should be protected and utilized appropriately.
Key Words: jujube orchards; Carposina sasakii; parasitic wasps; emergence; parasitism rate; biological control

Beid: SR 19 ( Carposina sasakii Matsumura) (% F 44 : Carposina niponensis( Walsingham) ) (8§ H Lepidoptera
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S I A2 25 W A s 1 T HO A [R] AR BE T R, AR T RO 3 s iy 18 AR A VR T, 3l 5 i
HESRE T HL v ROABE 15 e, R BUR SN AR 25 5% B R, S R B A A R

PRI, SRR R R ECG IR R0 A W B IR TR , 52 Sk e SR v 45 82 42 a2 ik o b R 1) 0 ) AR A Bl 7
A EAIEZS  FRE 22 I AR X2 A RBEEATIIIY , B30T 1962 SETE IR I T 228 T Bk SR i
() — PR I T 1984 454 Hoiw & Bk /INVE O HUH R 0 ( Chelonus chinensis ) ™ (o 135 564 HE R IZ R 1%
AWERB AR A, B Ry #R44, PRI K 20 SR H 85 5 44 O 5 IR/ W B8 ( Chelonus  ( Microchelonus )
zhangi) ") | TR X HIE A HFAE A W F ARV T T 3 R PR bR | T T 1990 471 1% 2 A= e Ho 27 £ %
AT T BRI s W OO TRk SRk % T R A A 0 B rp A D R A 0% ( Pristomerus chinensis ) F1F
JiE B8 ( Chelonus sp. )", A1, 38 FE R Bk b SR 1k A1) K 50 AT MK 4% 1 56 ( Porizonfinae ) ') /NS 2 i
( Diadegma sp. )[]4] A 9% ( Formocryptus sp. )[15] 7 B 46 1L ( Steinernema carpocapsae) Hate-ml F=i 1 Bk
U ( Heterorhabditis sp. ) % 1A R FH ik ik 55 i 2= 4y By v S5 B8 199 DK % 2 A o FC /)N B e T ER 2k
IO SR AT A5 R B AR SR A AN [ A R R ) KRR A — 2 R B4, fE A B R
W R F AR5 TE A WRLE R BT SR AR 52 25 £ 1Y . AT H AR I A 1 R U T 404 IRk i SR 1 A
AR, 0k v A A7 TR A0 e A 2 /)N B R B P B AR R LU 5 935 R A A C R IEAT THIAB IR, iR
HUR AP B A SR AR A R
1 MREFZE
1.1 HEBRESE

H T A el H T A B R SR A 2 B IR T v, S f A e B i SR e R G e 11 B B RN BT TR
RO A TAE, BEXFXAIEL,2009 4 5—7 A, 70 ZEREPY (FE B P81 A K07 IR 1 S B ) (1Lvs (im £
SEREHE SE R A ) T (IR £ B £ 1 SR 00) B B AN KM T i 6 e e A A AR A B ) AL (A7 R A
SKBET AR AR (LT TR EAE) #7755, FIEROR A &R T LIS R 2 TN
PR BE T i, W IRk SR Y p T R R R T A R AR B AL B A Dy S g B e S TERR P
PR BV GEEE Y 1 S ISR T e 1 P R X B 2 E AR BRI B R £ T O ICE T AL, 2010
AEYRSLAET R (E B £ AR RN R B AR S T 0k (B (FEEAE B K I 1 S s A ) &
Ll (il B v PR v SRR ) EAT A T B 1T HOR R B 2 K8 B 57 B R iU (CRES S 351) 5 s
] ZTE ) P ERAEHh (FEHU RS BCTEDLER 1) o BB S BOREHBBR AN A% ORI LASD A7 TR 348 3, e oy e |
W BIG , ARIERE IR H 2R W | Huil

F1 HiiER
Table 1 Plot Situation
Fes o A T EAYa e M /m
Number  Place name Jujube variety Longitude and latitude Height
1 BT A B AR R A N:38°01'07.08” E:110°28'04. 94" 849
2 BEv A E8 1 S R R A N:38°00"21. 66" E;:110°30'32. 78" 723
3 LI PG4 I £ 50 8 B 5T SR S AR A N:38°01'33.83” E:110°30'02. 09" 717
4 R WE AT B & A4 i LR A N:35°42'52.71" E;114°56'02. 72" 56
5 TR WE T F B & F B OEA ELAES N:35°4423. 12" E;114°54'57.77" 55
6 AT EB) S B Vi AES N:35°40'14.78" E;114°54'32.81" 58
7 T8 22 BT P BB 2 T R VEEAES N:35°48'13.72" E:114°48'25.54" 54
8 HR A AR B £ KA RS N:37°12'28.55" E:104°07'59. 30" 1575
9 TH AR AR Z B 57 K N:38°0632.76” E:106°20'17.95" 1126
10 T H R B R VA R K& N:38°1907.20” E;106°21'56. 03" 1118

1.2 FEFICRE
T T SRR IE 20 BN A 5 W MR AR 5 LR — ok E il TR RATRES) , KECR Sl B2, DA
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FAR KD PR, Bl SR RO A 32 AT T H 4l ORI P> RS R4 T i T Bk SR ik 4 B £
F B EEAE AR N EAT A5 2T OB RRC, (U AE B AP R B 12 gl e TAEMEFE AR, B ARAS D
B AR TR IR RE, R, AR A2 1% 3 G 5 R AT 7 A RF A, 1R 32 A A v R LIRIBUR B
Mot SR a4l i TITAR BOR

1.2.1 JUbghdeReE

Bl SR e e 40 H Bl AACR N IR S T BUEACREE R Biv% | DA, GACRIT UG i, 50 1 J 7 i A
A8 1 R BUCRERERE A0 10 ke, B RA KE BRI R A, 0 SR T 5000 2 N TR 5% .

1.2.2 IR

Bt R st ) AR A5 Bl R A B G B, A RS BT ACR T, 7E 15—20 em Y 1JE
H (ORER ) SRR T (B ) AR B B 4% | e 2 B el v o Al T e 1] B T ) 2 JZ= v, 2824 4 )
5 A (TRAG) AR RE B e T 1] BT 2 a2 Pk SRR A )y 1 (440K 5 B PRI [E] 500, A B DA BB A1
RAETF R WA YUCORTE B R AR 21 B, A i 5256 5 1) SR 40y i (VAR NI H i 2 A4 thys AJTHESS , B A
@1.0 emx15 em PG, IF TG N AURIRSR , DUEILRE - 22 25 50 T3R5 2 A
1.3 AFAMREE NS
131 W5 A R B A i 77

AR ECE T @1.0 emx15 em PIERE AT IR, & WHARRIEACHEAT IR, U A 1 Sk AR
JE FAINRRAZE B8 1 R FR B N RV A S8 3l SR IR GO U CE e =0 B, BRI R AT 13K, 10
SRRHCPI I ) Fh e S 55 P Ofialis 5 2 IR Rl R &, W /N BB .

1.3.2 RN R AR K= R R

B BEUCRAE BN TR E T 22 emx30 em KIFIEHT M, Tl W, IFE T 28 emx35 em B RITIVHEN,
SRIGTEME |5 52 B2b A, — 5 T AT WS B MAT DA TG HE O 1 0 s gl H ) g — 5 T ] 7 1k R BRI R 9 1
AR e () B3N T ATTHEST A @1.0 emx15 cm BEES IR | & B I8 ACHA T 1438 , DG R 4 28
B0, ETEIRTRERECHL,

1.4 KECPEAE

2009 M 8 H 13 HIF IR RAETE SR, [l 1 JBRAE 1 IR, BUCRIERE LN 10 ke, H 1.3.2 WA EEEN
WA FR R, B RAC SRRTCP A I [a) MM R, W A 2 e s, 78 PR3 d INTE RO 47 32 &) LT Bl g
S5, 2010 AE AN 8 J1 9 HITFhARAEVE IR  RAE M H] Kokt LLEOER 5L 07 2 0m) |
1.5 R[RINHH R E A A %

2010 4EN 8 J1 9 HITUARAER R, M 1. 3.2 A5 1A 28 N AR IR Ak i 2R gk 4l e S R 5, 4 HR K ik B3
Az BIL SR AR F MO A1 SKREA A b, A AR R B A AR O B R SR RO )
OB 5 A AR 2l RO RN TE RO TG B0 1k RS TS [R) I KRR AR R
2 #R
2.1 B A Ay AR P R EOR 2k

AWFFE R e BB T RS AL L B 7 R S i A A e e BT Bk SR g A A R, 2 3
A, B EE (/N IR 8% ( Chelonus ( Microchelonus) zhangi Zhang) | FAE A BB Ui 14 ( Pristomerus chinensis Ashmead )
F14: /NI ( Pteromalidae )

2,11 AT I B TR R g 10 A P RO A B A A

T g 088 T T R e SR ) 2 A e DR T A R /N P A e 3 A A 0 DAY T R P T Y A8 DL A
7 R Al 8 A7 T B R P AT
2.1.2 RV 1L VE IR DX SR Y R R S K Ay 2R

BV A BB 5 S0 U T S DA | LUl B 5 B B PR BRI B X B SR ) KR A
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He DT IR e 22 A A 14 DB el SR i 11 52 2 R A A b SR AR T 48 D B PG/ R R e A4S A PRI O |
2.1.3 T HE RRITHbIE SR K ER 2 I FF 2

T E R BTk S M 1) R B —Fh 45/ ]NEE ( Preromalidae ) , 12/)Nige ARk i SR 06 114 22 rp B ARG 1Y, HC
AW MR — R 2

AP A R IAE F3R 3 A M Xk SR ) KRR S | 37 A A 22 5, A6 g 48 T P T DA [
By 2 BV | LG I DX R P A b R | T A T I R R Ik R R A e HIARAR T O — R A AR
W TR, & B rb A 1A T L e 0 5 /N PP T PR e A o 5 S A 3 A R I B TR T 2 2 Bt mT DL A A
A,
2.2 R BkiE S A A RS W B R
2.2.1 PAEDIBRIERE 57 R

(1) At R 44 1l PG 5 LA F2 0 A B B P

2009 4E 5 H 13—15 H7EREPE A B4R 2 B R —o— Bk SR (3 4) Csasakii (in laboratory)
AT & BRI A 2R 4 79 S pkid SR gtk & 8,5 H 27 08-05 - —W— AR IBAEWE (SR M) P.chinensis (in laboratory)
HA P A B 2—3 d FAER AR B Lk |

L2 R BRI , At BRI A B2 A T AF g L, AR ZZJ)Z .
AP A i) LG FGRF T 4l R R A BRI ] R 2y 5 0626 |
BN A BT 6 A 17 B (B 1) o M 79 kB ik oc-16y
OB, 7 Sk B, S 5 SR AR R |
AF T4 R A BRI PIAE, 554 2 Sk HEE I R 05-17
e AR,

(2) A B MR 521 Bl 1 2009 £ Pk g ok M 2 5 A RRIE IS L BT X R

2009 4% 5 H R4 79 S g4 A Ak Fig. 1 Timing relationship between emergence of P. chinensis
P 7 Sk pl R, T A2 K 8. 86% 352010 48 H 23 and out of winter cocoon of host C. sasakii
SIS U E RN E N EE N P N W SR T iV D R ]
[, 75 2 A — T Z B 4 L PG I B o PR AR A T P AT 2 b DX AR AR J3E 4 SRR I, BT D el v 95 SR /0
ARAFB I SR gk 4 A A R A D AR B 26 HBkid SRkl By, X 26 4l i sp Rk 6 A A U JiE /)
W FFA RN 25%
2.2.2 ®WR/NHERESHENLR

(1) 32 /N I P e P AL A

2009 4F VR TR T 8 H 13 HIFMR ISR 172e 2 9 H 17 H 845 T 6 itk AL, Bt
VERERL S kg TEEN, 3 K/ ERRA W T 8 H 21 B, P{bmtE 84 d7E s A FaZE9 AW, Iif
T8 H 25 Hik#®| 1Pk, N9 H 3 HIF R I P4 X AN — B 2e39 A 13 H,9 H 14 HX
B Sk (B 2) , I FETE AR, 2010 4F T i BHTT R N 8 H 9 H FFA i BEy& R, #5451 9 H
23 H KA T 7 HORIER  BHLRTE R E R S ke, EE N, 5 /N E B s ORI iR T 8 A 16 H,BI4L
BNAE 8 AT Aa), 1T 8 120 HIkE 1Pk, PAb Dy Widr2e2 9 A 13 H (B 3) ., iksh, 5 2009 4F4H
Ll , 2 A 0 R PR i Bl 0 4R i 2 I — K 60 Sk Ui Pk

2010 A=248[e] H B 7% SR A B E] 55 2009 AEAH L EE AT T 4d, 3 P RO B99E Sl i a] AR B ER T T 5d, 2009
M55 2010 AE SR EE R RI , SOt 1 AR TR St (R R B4R e 8 A R IR 9 A LAy, ATE H B R
TG 1 A AT e R TF AR PIAE, JE T 10—12 d SR BRIk g, 53 41,2009 4% i i A H B 1k 01 A X 42
7R 9 H 3 H DU SEAR A BLAPIME, 17 2010 4F iz 08 s HPIfb — E RS8R 2 9 H 13 H X T RE 2 Hh T 4R
Z e kAT R Y

H A Date

w F

1 2 3 4
Pk Times
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o, K707
8 9t %60t
i 2
2 El
o 7} o S50
Q Q
g 6F 5,40 |
! %
g 3 £
m o4t = 30 ¢
i
i % 20
& 27 =
Sl S
= Oo 0 o <\‘| ;r © o:: oS = r:u v~ — B o L —L — . ety
- - (o I N | o o o™ o O [=} (=R (=) — o oo (=1 o~ < O o0 (=} — o R (> N
% B % B B KB B % A A D D A A D T g g agaqQ oo 9 Q9 9 Qw3
(=] (=) o O (=) f=} (=] o O (=] o O (=} c < 0 ©» 0 0 0 K O X (=) DN D D D D (=)
oS O S o O oS o o O oS o O [N (=
H ] Date H 1t Date
B2 2009 &5/ IS BAL AR 3 2010 42 RN 0 TAL SR
Fig. 2 Emergence of C. (M. ) zhangi in 2009 Fig. 3 Emergence of C. (M. ) zhangi in 2010

(2) B2 [/ Y I B b AS ] s 3 10 2 1 2R
2010 48 H 9 H ynl g i FH 52 56 b 4 [l - 4+ B 70 -

AT /N R SR T 8 A AT RS B, A [E] 60}

B AR EE RN 3 MBI 4), s 5o

1B S A 16 I8 26 H RSN % 2

T8 H 16 HIFMTGsh, MR G4 RO 4% it k5 0]

ML FFHRYE, % 8 A 20 HE MBS 1 Al 01 £ ?z
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