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Population-keeping mechanism of the parasitoid Dastarcus helophoroides
( Coleoptera: Bothrideridae) of Massicus raddei ( Coleoptera: Cerambycidae)

in oak forest
YANG Zhongqi"*, TANG Yanlong', JIANG Jing', WANG Xiaoyi', TANG Hua', LU Jun®, GAO Yuan'

1 Key Lab. of Forest Protection of State Forestry Administration, Research Institute of Forest Ecology, Environment and Protection, Chinese Academy of
Forestry, Beijing 100091, China
2 Kuandian Forest Pest & Disease Control Station, Kuandian County, Liaoning Province 118200, China

Abstract: Dastarcus helophoroides ( Fairmaire) ( Coleoptera: Bothrideridae) is an important parasitoid of the oak longhorn
beetle Massicus raddei (Blessig) (Coleoptera; Cerambycidae) in China. It had a long developmental period needing three
years to finish a generation and its generation showed uniformity. The biological character generally was unfavored for its
insect natural enemies to maintain relative stable high populations. In order to understand whether the population of the
parasitoid D. helophoroides could keep its high level in forests of oak trees ( Quercus liaotungenesis Koidz and Q. mongolica

Fischer) or not after its releasing in forests, we investigated its potential alternative hosts in northeastern China oak forests.

ESWE : HE+— I BRI (2006 BADOSAL2 ) s BHIFBE AT#: 234 2 5T % 75 (2004 DIB4J166 )
Yo B #7:2012-03-08 E1T H #1:2012-08-20
# MIRVEH Corresponding author. E-mail ; yzhqi@ caf. ac. cn

http ://www. ecologica. cn



24 1] Wi A SR A KT GIAT THAE AR P AR CR R AL T 7765

It was found that there were eight species of longhorn beetle species living in the east-Liaoning oak forests besides M. raddei
attacking the oak trees. The numbers of four species of the longhorn beetles were predominant in oak forests, i. e. M.
raddei, Moechotypa diphysis ( Pascoe), Masosa myops Dalman, Stenygrinum quadrinotatum Bates. However, the vertical
distributions of M. raddei, M. diphysis and M. myops on the oak trunk appeared as overlapping with the parasitoid D.
helophoroides. The inoculating tests indoor indicated that the relative high parasitism rates occured in both hosts of M.
myops and M. diphysis, in the former with parasitism rate 26. 67% on the last instar larval stage and 43.33% on the pupal
stage, and in the latter with 20.00% on last instar larval stage and 6.67% on the pupal stage. The biological observations
of M. myops and M. diphysis in forests indicated that the mature larvae of the two cerambycid species existed always in a
year during the unfavorable parasitism periods of D. helophoroides on M. raddei, i. e. egg and young larval stages of M.
raddet (prior 3rd instar), for the parasitoid to parasitize and to maintain its high population, as well as that the two
cerambycid species were the principal alternative hosts of D. helophoroides in north eastern China oak forests. The results of
the present study showed evidence of that the biological control program to apply the parasitoid D. helophoroides could reach
effective and sustainable control efficiency for the severe damaged wood borer M. raddei after the parasitoid was released.
By parasitizing mature larvae of M. diphysis, M. myops and other six species of cerembycids attacking oaks as alternative
hosts D. helophoroides could keep its relative high population, and when the proper larval stage of M. raddei (i.e. over
third instar larval stage and pupal stage) for its parasitizing occurred, it then could move to the main host, M. raddei, for
parasitizing. Thus, the parasitoid has a high potential as an excellent natural enemy to be used in biocontrol program to

make the cerambycid under control.

Key Words: Massicus raddei (Blessig) ; Dastarcus helophoroides ( Fairmaire) ; alternative hosts
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AR EE TR A AR S K A B A S AT TR B, S T B R T B A S L R A R FR ik 15 7
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Fig.1 Number and species of longhorn beetles found in the weak oak trees
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Fig.2 Number and species of longhorn beetles found in the dead oak trees
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Fig.3 Vertical distribution of different longhorn beetle species and D. helophoroides on weak oak
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Fig.4 Vertical distribution of different longhorn beetle species and D. helophoroides on dead oak
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ZWERTFE, AR L 2,
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Table 1 Parasitism rate of M. myops and M. diphysis by D. helophoroides in the lab

KA Z AL B Host larva K Host pupa
KT f1 /3 It /3
- . Brut b S Number of TR/ % PRt S Number of THE/ %
Longhorn beetle species number of .. number of ..
longhorn beetle Parasitism rate longhorn beetle Parasitism rate
longhorn beetle . longhorn beetle .
parasitized parasitized

DU KE M. myops 30 8 26. 67 30 13 43.33
WERLE M. diphysis 30 6 20 30 2 6.67

R2 MRKRFFEFE(LTIME 2009 4F)
Table 2 Life history of M. myops in Kuandian County, Liaoning Province,2009

1—4 H 1n—1n2 A
it ] Jan. —Apr. S H May 6 H Jun. 7 H Jul. 8 H Aug. 9 H Sep. 10 A Oct. Nov. —Dec.

Time

F ML F ML F ML ¥ ML F ML F ML F ML F M L

6O 6 06 6 6 6 0 60 6 0
+ 0+ + o+ + o+ o+ o+ o+
e e e e o o o o o

o I Egg satge; — 2 H I larva stage; O Wif] Pupa stage; + A Adult stage; F: ) The first ten days of a month; M: F/f] The middle
ten days of a month; L: ] The last ten days of a month

ATE L AEFREARIOARIC 1 AR LA LA IHRE & (3R 2) o DL 2—5 B4 IAFETF FME NBA 5 2 4F 5
A LRI G T 2, B3 R B R RIE U . 5 H SRR DECE S R A ) O IR I S IRDE Lt
WA A W BB AE MR = 12 N . AT 10—15 d, B AL, BB AR, AR ey, 1o i 30 A0 B IR (5 A8 TR B
e — L AL LG B, 6 A aRiE] 4f UL al s, s R B AF S OB B 4 FEE R, T A S i Pk e 0
1,580 9 J L AIfEAREREIRER LR fe W ARG S, 6 A A BRI LG 7 0, 77 00 T 0 55 5 E A T A ]
AR ERIAR M) H R, ATEC 58 2 TATI T EMAR 7700, ARIE R B 25 EMAR 25 2 Rt aE mge
SR A 2R 00, JLRZJE , ARBIAR b A 5 L™ B 20, 2R IR rh el — W6 [BDR = AL, 7 A
A2 RGBT RE I, T gh R 8 A N AR HE ABACRAS I g i — s sh B 9 A, Z )5 BT
A
2.4.2 USSR KAWL =R

G MEEDE K 2 mm, 58 0. 4—0. 6 mm, RIF=EEFLH A REDGH, FEA8 IR E F 6, 77 DF s 3 7e
7 A, IR YR N 24 °C MIXHREE R 60% LA IS T BRI 9—12 d, 8 9.85 d(n=
32) . ENIPAIIEALR R IE 94.12% (n=34)

4 H AL AR (1.420.10) mm (n=32) k7T 4 (0.2£0.02) mm (n=32), Z¥L)H A
R IR A, R (24.3723.35) mm (n=16) k7% (2.93£0.75) mm (n=16) ., ZHL) RAEH]
XA 1 I IERE R ESL, 29 8—12 4>,

Wi AR, B0 R L A S B BN, A S L, PR T A B e, 14K (13.36£0.78) mm (n=
11),98(5.95+0.49) mm (n=11), IR 15—20d,FF0 (16.76+2.46 )d,

B AR 8—15 mm, & 3—6 mm, AR R BPOREKE, FITRA /NEURL 28 T X E A5
MBI BESC 4 A il 1135, 220K 58 3 A1 BT 172 S0 F € e d ik AR A 173 0l S i A S A 4
Koo PSSR R ICE 5 E QO B A SR E SRR e . T B TR BRI Z N AR 28
— AP ZIE N B LRI, A8 2 R, ELBIZ0R 20% DR ES 2R B B2 2.4 mm(n=29) , BT
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ZIRS ) IE 757 808 IR 07 , R (n=29) . RN 27.82% (n=17) ,
2.4.3 K

TE4)) BRI PR 2 AE  TEQ) A A B 1 —Fh 23 A TE 4 U P 1/ e —— 0 S 4 R 4 Bk
7N Cerchysiella mesosae Yang sp. nov. , 2012,**4’?9—: VU 35 52 KA 4y BAR AT A 1) RO A —— R AR 25 i P
% Rhoptrocentrus quercusi Yang sp. nov. ,2012
2.5 WUBER A AR IS SLORILE Y2 E
2.5.1 XUERABIARE S

WUFE R A g 537 H ( Coleoptera ) KA4-F}( Cerambycidae ) Y4 IE K4 WAL ( Lamiinae ) 75 K 4 J& ( Moechotypa )
HAMmSRIWES,

R3 WHERSFEEL LTI 2009 4F)

Table 3  Life history of M. diphysis in Kuandian County, Liaoning Province
1—4 A 11—12 A

| M . 7 1. Aug. p. 1 .
B[] Jan. —Apr. 5 H May 6 H Jun H Ju 8 H Aug 9 H Sep 0 H Oct Nov. —Dec.
Time
F M L F ML F ML F ML F ML F ML F ML F M L
O 6 6 6 6 6 0 0 o
+ o+ o+ o+ o+ o+ o+ o+ o+
[ ] [ ] ° [ ] [ ] ° [ ] [ ] L]

ATE S AR RATEIRE AR 1A LA 1R 3)  MARES L™ E, UL RAER R A 4R
5 H B I GRE s SRR KA B2 5 A A RO R B A4 T B A A 1R
o, FLERIARRS A = 40 HA — 2 W R B AR, W30 15—20d . BRSPS FEM B2 s — [ SR AL FL R
feimiith o 5 SRR GG IR R B 7 R4 R e A e SR, 6 N AIEN T A rha) g sl PR S B E)
8 H s AI7EARIAMR RN IR RE W ARG 3, 6 H Hra) g H I 46 7= 00, 7= B T 5 55 oL A SEI RLAR K (AR
P R 35, ARIET AR5 0 25 AR A, 26 2 KA BB 2% 31 ot 7 T 2048 7= B0, JLR 2 ), AR BIKR b3l A i %1
8, AT e TR AR EROR . ZIREHIR , dr G — W EE P2 0L, 7 00 s B e 7 3, b
.6 A A 2 R IG H B, 2h ECE B, F= ORIk Hh 1 4 B A Rt g il 2 8, 3
G341 8 H R A RIHE AR gl i — B 30 3 9 A Z R A BT A
2.5.2  RUEREMEY -1

O KAFIEDE , i 25 il 1< (3.6120.20) mm (n=16),%E(1.03+0.09) mm (n=16) "M HFLH M, T
SEAL IS TR B ARIEE A 113 R00, HRRL R K 92.92% |, 28 UL 3 &35 98.33% (n=60) , 7EF-H4 16
424 °C AHRREE R 59% AT T 53N 8—11 d,°F¥289.55 d (n=60) .

4y WALl B P R R K R (2.240.10) mm (n=24) , k725 N (0.3+0.02) mm (n=24),
LRSI FLAE KK R (31.4724.43) mm (n=16) 37555 (4.5320.89) mm (n=16),

W A LA 6 R A BE S B B TN , A8 Ry B 8 5 A8 R B €0 R AR A R R A
A (27.48+1.08) mm (n=11),%%(8.85+0.79) mm (n=11) , fEFIUREE Jy 24 °C  AHXFIRE N 59% B 514
T 5 15—20 d, ¥ (17.26 d+2.39) d.

B AR 16—24 mm, 98 6—10 mm, SCRHUE FF E L IO B2 4 72 7 O IS e F . AN RE RS
FELGRT= 00, O T 2F EREARRRZE T, 2807 I ZIRE HA 1 RN, D82 R, 7™ 2 K LU 298 15% , RN TE
FEORELI B 1R 2905 75% ,25% 1Y 2 R OPIFHETE— i s D B A B 3 RLIAE DL, BRI — ki n]
FEORFL B EE 2 IR 2R (O BE B 290 4.4 mm(n=26) . UL TR R 2R A IE | Or B R E Ty, 3% H 4
FIMERA Y (n=26) ; 7= DN ZIRE () -2 2 Al %y 20. 82% (n=43) . WIERA-ZIRE S HR 2 EMHXE LR,
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MR BN T 2.5 em B RUE R0,
2.5.3 K

TE4)) B RS AT R 27 AR TR U R B T — b r A= 78 4 BUR S Y B s o —— R A A8 IR P B e
Rhoptrocentrus quercusi Yang sp. nov. , 2012, i 8 57 U S 5 R4 LRI A [/ —F
2.6 SEILNRAANIE S AEGUET P A AR B I B DU R R 28 FOBUREE R 20 8 5 A 27 Y 27 28 19 vh 28 10 40 U AN
L]

ARAEARIIA A 45 2R, DU A5 R R A MRS KA FERRA AR O BR T S0 K A= LA 38 18 WL R A2 e
SEAEGLET MAEARIAIREAE A SR A7 AR A0, 227 F2 0 REIK AR R A= A9 A= W 2 R P AR A 35 S BORIESE s, BEATTAE SR
R AANIE A B 20035 F 25 AR 1 O (1 —3 84 BT o] DU S e 3297 3, DABORMZOR B0 27 23 55 301, R 02
X PR R A — R RO B, o AR TR SRR S R S I R A NI G A3 TP AT A ) s AR T R B Y
WA IZR T HE W8 A B RS2 Y n] DURE T AR B AT] e, ARSI A7 Y ZE A MR RS I RE A LA DR
FIFESE P FE S R iU T 2 3 ARG R BN R A B A IR BRI S KA e B B in
ROR o WFFEALIRIT ARIE] ) AR ) AR PR A KRR tR A PR b A B B S R bR ) 45 7 1 A 10
BEAilh

F4 ELURGFEEEAFTHRFTFENHPRNAKZRFEMNERFEERATREEN P EI 4 HEAFI4EH
Table 4 Unconformity period of M. raddei for D. helophoroides to parasitize and conformity period of mid-old age larvae and pupa of M.

myops and M. diphsis for D. helophoroides to parasitize

2008 2009
Developmental stage 7H 8 H 9H 10—12 A 1—4 A 51 6 H 7H 8H
Jul. Aug. Sept.  Oct.—Dec.  Jan.—Apr.  May Jun. Jul.  Aug.
RS AR Adult stage + +
M. raddei GIHA Egg stage . U
1—3 %) HU3Y] 1st-3rd instar larva stage - - - — _ _ _ _
PSR RE Fit 4 2 middle-old age larva stage - - - - - - - - -
M. myops W3 pupa stage O] ©} ©] O O] O
XU R A 2% %)) B middle-old age larva stage - - - - - - - - -
M. diphysis i3 pupa stage O] ©} ©] O O] ©}

3 g

“K R EE B B RS AR B AT R SR T T AT A AR R AR AT L LSO B
WA ETEg R . P K 23 HURP 28 B R IR, TR AR S R G KN AR TR, 21 KRB /D 505 5 E H
FREE B nT RE TR & ae . BRI S Ak AR W BRI 3055 0 1 B T 48 /N AR S A7, U3 R G 4
AR B KA IE S8 T K 3R i, 6 HOR B A BB i BTG ELTF B A A E S R Gl & R
BB . XTSI R AR A WIBIA 8 2R R I T — &R AT PR HOR RS IR 4
SR R RS EAT AR T R 55 075 A B 5 78 1—3 4y st IR 1 0 T o R e 9 3 4 o 4
HUUSIOT AR 4 WA LR G RS Al HUY R R AL 90 A P R TR A L BRI R A I TR AR A SR
M FEANTR] 14 2 B B AR AN [ 8 R RIS TR i B TR H R A BB I 31 R4 1 B TA RO

2 2F FAUR TR AR PR A T 50z 135 3, 0 H bR 35 R 2 AR ASORTE B N 2 A 52 e (H R I e ok
B IXRREAAEE S TR EE 278 B 450 T PR AR5 o B R B A5 | DT x5 GRS B4 4 ol Ay g SR 70
FEMEXT A 16 L TR, R RS R HE RNTT o AEANIE T A0 KBRS H 25 A i U REICRT DA 1 2 AR H:
25 3 15 JULE B A A A AR I X SRR s ke A A e, SRR AR AR L K ITH R B
RBEST . BRI MAMgER T RS 7 R AR AR FE L R AR R 55 R, AR R Far i K, BN IK g
FEIE 6a, BN —JRREAE IR 2—3a , (HAEE 24 2701 FU AR IR i B 6% 75 2 At — 20 77 32 1 SR T A7 ) 1 DR LA
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T RA R —FfE FILARRTE L AR F R AR ST R I, FEIL AR AR 59 AR 1A 4 L0 R 2R 7E Y
Z 3K 8 B R AR SEA L BAT A B R A AR 55 AR LAY S KA S A B AR A B8 20, 15 5
KA FZSEF WG SRR RE R — 2 Hhh  WESER R WAL AL RE S 25 2 S0 KA rp 22 1 4 HUA i,
REAS 77 42 DU ISR KA AR R AF 1 P e 4l ORI - Pl T DH R G OR A RSO R A AR 3 AR AR X — 41T,
1 HAACE B B G ™ i, 78— 4 2 T AN fEAR IR — EUA A TR A B B Be iy s JEHOE g ik 4 dy
IS 38 A7 AE | T4 AT LA S L1 KA 2l 2l HUBI AE S8 A TR 2 S 2 e, AT felT HL RE A DR 450 s O R e A
ARSI A Hr o e 4 ORI, i TR 22 AR 3l B RS0 TR A AR AT Il i, Rt fE 9l i 2
FAFA TN AR S R A ERERE A R R . AR W, L HIAE S0 A FH R B3 SR 1L R A AN
ATRAB R FARTE U U G R I OSSR A S0 3 R RE R 21— e il 4 P, (ELAS A i ARy 3 v
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