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Table 1 Parasitism efficiency of Sclerodermus alternatusi to Monochamus alternatus pre-pupa or pupa under
laboratory conditions
" s " X AH HTRENE F U TTE TR AT 2 %
EELT et L BERFERS WAEFERL  AER% " _ )
o . i . Number of host produced Proportion of host produced
Host stage Parasitoid-host ratio Number of host Parasitized host Parasitism rate . .
wasp offspring wasp offspring
4:1 30 17 60.71 b 12 40.00 b
o
6:1 30 23 85.19 a 13 43.33b
Pre-pupa
8:1 30 26 92.86 a 15 50.00 b
4:1 30 29 96.67 a 26 86.67 a
L
6:1 30 29 96.67 a 24 80.00 a
Pupa
8:1 30 30 100.00 a 28 93.33 a

H: ARRNSFRRRES %KV EFREZER. FH

Notes: Different letters in the columns indicate significant difference at a=0.05. The same below
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0.197) . LM ININIAZ) R 4 d, ZHETC %
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A AR B R A I A G ) (AF
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significant difference at 0=0.05
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Fig.1 The pre-oviposition period of Sclerodermus

alternatusi parasitized on different stage of
Monochamus alternatus
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(EH . F=12.178, df=1, 117, P=0.001; %1
. F=8.643, df=1, 117, P=0.004); ik |
i R e DA RS SR A L Ry 2 I, AR A S A 4
D7 A LIASAR R AW R 25 TR o SR, Bl
L BT v R e~ P 6 R A1 4y 10 T Gt 5 i

(WHY . F=0.570, df=2, 117, P=0.567; %
. F=0.242, df=2, 117, P=0.785); 2 F H &
i LU A8 A% 22 EA'E FH NS5 M e i s~ 34
ST (WEi . F=0.272, df=2, 117, P=0.762;
LA, F=0.944, df=2, 117, P=0.392) ,

xR 2 MBRFMRETEARHSRERFNFROZFHE
Table 2 Developmental duration of Sclerodermus alternatusi progeny on
different stage of Monochamus alternatus

FERE i HL LY R 44 U 413 3
Host stage Parasitoid-host ratio Duration of egg stage/d Duration of larval stage/d Duration of pupal stage/d Duration of immature stage/d
4:1 3.59+0.17 a 8.58£0.26 a 16.08 £ 0.34 a 27.92+0.29a
o
6:1 3.35+0.14a 8.38+0.37 a 15.85+ 0.30 ab 27.31+£0.38a
Pre-pupa
8:1 3.58+0.11a 8.19+0.26 a 15.87 £ 0.22 ab 27.33+0.37 a
4:1 3.52+0.09a 8.26+0.24 a 15.35+£0.17 ab 26.54+0.29 a
L]
B 6:1 3.34+£0.09a 8.33+0.22a 15.38 £ 0.22 ab 26.88 £0.35a
8:1 3.37+0.09a 8.54+0.25a 15.07£0.18 b 26.64£0.26 a

2.3 FA18 R4 B R 0 B A 8 K A T A A B RO
FREE

SRR, B A AE K AR TR
L OMEPERCR FUEECE BE R (AR
F=4.171, df=2, 117, P=0.018; ¥ {t i & %k .
F=4.017, df=2, 117, P=0.021; +{{ & %k F=
4212, df=2,117, P=0.017), EARFH N Y%k
A L EF R R 6 Sk UL ERY, SR ERTT
7= B 2 A KA X E RO
o m (FHE%% . F=2.565, df=1, 117,

P=0.112; T 10 M s % . F=1.093, df=1, 117,
P=0.298; T 1t B %t . F=0.586, df=1, 117,
P=0.446) . 773 ISR L 2 18] A4 52 H A
IR F AR B O B o (AR
F=0.360, df=2, 117, P=0.699; T %t M i %k .
F=0.180, df=2, 117, P=0.836; F ft 24 %1 .
F=0.187, df=2, 117, P=0.830) . F{UHEYE 1Ll
Z A FHRAB ¥ ( F=6.567, df=1, 117, P=
0.012), M7 F NIME KA TURR, & iBmwRt
i e B R R (R 3)

F 3 AEMEHRLETRER G PHBRIEE £ R B R FURFIEM FRERE S
Table 3 Progeny number and male rate of Sclerodermus alternatusi on
different stage of Monochamus alternatus

FERE i 3i0a ERAV 3 BS TAOMEREH K TREHUK HEVEEE /%
Host stage  Parasitoid-host ratio  Numbers of male offspring Numbers of female offspring Progeny number Proportion of male offspring
4:1 7.50 £2.35ab 42.92+13.89b 50.42 + 15.96 b 2197 +4.70 a
o
6:1 8.31+1.87 ab 72.62+18.01a 80.92 + 19.66 a 13.14 £2.28 ab
Pre-pupa
8:1 10.73+2.80 a 70.53 £ 14.84 a 81.27 +17.33 a 14.33 £2.02 ab
4:1 3.856+0.46b 51.19+7.22b 55.04 +7.53 b 10.54 £ 1.63 b
L]
B 6:1 6.58 £ 1.05 ab 77.38+10.71 a 83.96 + 1143 a 10.10+£1.47b
8:1 9.75 + 1.40 ab 89.21£10.36 a 98.96 + 11.06 a 13.66 £ 2.27 ab

2.4 WRIESH TR PhRREE RS 4 1E R RN R K A b BE e DL S UL 401, 6 1A
MRENRIRZ SRR, AR BRI AR AT 8« 1R, HOPH 3 AR50 16.20% . 21.07%

JERA N AR S AE T AL, AR LB R R F129.32% (1 2) .

A EZES (F=4.411, df=2,17, P=0.031) ,
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Notes: Data are mean + SE. The different letters on the bars indicate
significant difference at a=0.05
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Fig. 2 The field parasitism rate of Sclerodermus
alternatusi on pre-pupa and pupa of Monochamus

alternatus
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SERIE I TN B F R B B I 5 sl R i
Y, BT SL R B Y S B A A AR N Bk — 4 R
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SE -
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Parasitism Effects of Sclerodermus alternatusi (Hymenoptera:
Bethylidae) on Pre-pupa and Pupa of Monochamus alternatus
(Coleoptera: Cerambycidae)

WANG Li-na', TANG Yan-long', KANG Kui', CHENG Tao', WEI Ke?,
ZHANG Ting-ting®, ZHOU Xian-fei®
(1. Laboratory of Regional Characteristic for Conservation and Utilization of Animal Resource in Chishui River Basin, College of
Biology and Agriculture, Zunyi Normal University, Zunyi 563002, Guizhou, China; 2. Key Laboratory of Forest Protection of
National Forestry and Grassland Administration, Ecology and Nature Conservation Institute, Chinese Academy of Forestry,
Beijing 100091, China; 3. Hanbin Forestry Technology Extension Station, Ankang 725000, Shaanxi, China)

Abstract: [Objective] Sclerodermus alternatusi is an important biocontrol agent of Monochamus alternatus.
To understand the parasitism effects of S. alternatusi on pre-pupa and pupa of M. alternatus and provide
more sufficient data in supporting the biocontrol of this beetle. [Method] The parasitism efficiency and off-
spring development were investigated when different numbers of foundresses inoculated on the pre-pupa
and pupa of M. alternatus under laboratory conditions. Meanwhile, the parasitism rate of the wasp to M. al-
ternatus pre-pupa and pupa was also evaluated in the field. [Result] The results showed that both the pre-
pupa and pupa of M. alternatus could be parasitized by the bethylid. The parasitism rates to the pre-pupa
were 60.71%, 85.19%, 92.86%, and the parasitism rates to the pupa were 96.67%, 96.67%,100%, respect-
ively when Sclerodermus alternatusi - Monochamus alternatus ratiowas 4 : 1,6 : 1, and 8 : 1. The propor-
tions of pre-pupa host could produce wasp offspring were less than 50%; while more than 80% pupa host
would produce wasp offspring. The developmental progress of the immature stage were not impacted by
the foundress densities, but it was shorted nearly one day when the parasitoid used the pupa as host com-
pared to the pre-pupa as host. The numbers of offspring increased with the increasing foundress densities,
but the average number of offspring produced from each host was less than 100. In addition, higher pro-
portions of male were produced when the maternal wasp parasitizing M. alternatus pre-pupa. The parasit-
ism rate to the M. alternatus pre-pupa and pupa was about 30% when the parasitoid adults were released
with a parasitoid-host ratio of 8 : 1 in the field. [Conclusion] S. alternatusi can successfully parasitize the
pre-pupae and pupae of M. alternatus but achieve higher fitness in parasitizing the pupae host. High re-
lease ratio of female wasp has a promoting effect on both artificial rearing and field parasitism.

Keywords: Monochamus alternatus; Sclerodermus alternatusi; pupal stage; biological control
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