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Biological Characteristics of Sclerodermus harmandi (Hymenoptera:
Bethylidae) Parasitized on Cerambycid
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ABSTRACT : This study was performed to investigate the immature development period, fecundity,
emergence rate and sex ratio of Sclerodermus harmandi against different host insects, Monochamus alternatus,
M. saltuarius and Psacothea hilaris. Full grown larvac and pupae of host insects were provided with
foods. The mean larval period of S. harmandi female was 29.2+0.93 and 25.1£0.47 days n larvae and
pupae of M. alternatus, 27.1£0.41 and 26.0+0.69 days in M. saltuarius, and 26.3+0.38 and 31.2+0.24
days in P. hilaris, respectively. S. hilaris adults were emerged at 12.9+0.2 days in female and 11.9+£0.2
days in male after pupation when hosted M. alternatus pupa. Development period in male showed shorter
one day than in female. Success rate of oviposition against different hosts was higher as 98.6 and 97.5%
on full grown larva and pupa of M. saltuarius. Emergence rate was higher as 90.1 and 87.3% on M.
saltuarius larvae and pupae. Sex ratio of emerged S. harmandi adults was approximately 10:1 (Female
. Male), females showed higher emergence rate than males. The period until first oviposition after emergence
In S. harmandi female was the shortest in 4.6+0.1 days on M. saltuarius pupa. When three females

of S. harmandi were inoculated on M. saltuarius larva, the number of laid eggs was the highest 62.7+2.5
per female.

KEY WORDS : Sclerodermus harmandi, Monochamus alternatus, Monochamus saltuarius, Parasitoid,
natural enemies, Bursaphelenchus xylophilus
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Table 1. Size of Sclerodermus harmandi reared on larvae of M.
saltuarius (n = 30)

Stage Length Width
Egg 0.55+0.04 0.23+0.02
Larva 1st instar 0.55+0.04 -
2nd instar 0.83+0.08 -
3rd instar 1.59+0.18 -
4th instar 2.73+£0.17 -
5th instar 2.87+0.24 -
6th instar 3.10+£0.26 -
Pupa 3.06+0.22 -
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Fig. 1. Each stage of Sclerodermus harmandi. (A: egg, B: larva, C: pupa, D: adult).
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Table 2. Developmental period of S. harmandi reared on larvae and pupae of M. alternatus, M. saltuarius and Psacothea hilaris

Period (Days) (meantSE)

Host Pupa Total
Feg Larva Female Male Female Male
[P L 5.240.30°" 7.4+0.33 16.7+0.79" 15.7+0.79" 29.2+0.93%° 28.240.93%
Pupa 4.340.19° 7.9+0.37" 12.9+0.21¢ 11.9+0.21¢ 25.140.47° 24.24+0.47°
o salaris VR 4.4i0.16: 6.9+0.22° 15.8+0.35" 14.7+0.35™ 27.14£0.41% 26.5+0.50%
Pupa 4.0+0.12 6.9+0.57 15.1+0.22° 14.0+0.23° 26.0+0.69° 24.9+0.70°
P Larva 4.4:&0.101; 7.0£0.25° 15.01+0.29° 14.0+0.29° 26.3+0.38° 25.3+0.38°
Pupa 4.3+0.10 7.6+0.17° 19.21+0.26* 18.0+0.28° 31.2+0.24° 30.0+0.26°

" Within a column, means with the same letter significantly different at P =0.05 by Tukey,s Studentized Range Test (SAS, 2001).

Table 3. Success rate (%) of oviposition by two S. harmandi copulated females inoculated on larvae and pupae of M. alternatus, M.

saltuarius and P. hilar

Oviposition rate (%)

M. alternatus M. saltuarius P. hilaris
Larva Pupa Larva Pupa Larva Pupa
54.7 95.5 98.6 97.5 83.2 100
(106)" (22) (142) (40) (173) (25)

) number of investigated individuals used in experiment.
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Table 4. Emergence rate (%) (meantSE) of S. harmandi reared on larvae and pupae of M. alternatus, M. saltuarius and P. hilaris

Oviposition rate (%)

M. alternatus M. saltuarius P. Hhilaris
Larva Pupa Larva Pupa Larva Pupa
47.0£5.76° " - 90.1+1.58" 87.3+2.36° 60.9+5.32" 78.8+4.12%
(42)” . (26) (19) (39) (17)

Y Values within species followed by same letter asignificantly different at P =0.05 by Tukey,s Studentized Range Test (SAS, 2001).

? number of investigated individuals used in experiment.

Table 5. Sex ratio of S. harmandi adults reared from larvae and pupae of M alternatus, M. saltuarius and P. hilaris

. M. alternatus M. saltuarius P. hilaris
Host 1nsects
Larva Pupa Larva Pupa Larva Pupa
No. of females 62.6+12.54 62.6+7.48 87.0+4.72 66.7+7.43 63.5+6.07 66.0+6.31
No. of males 5.6+1.71 6.7+£1.45 7.9+0.71 8.9+1.65 7.4+1.27 4.9+0.51
Sex ratio (F : M)" 100:9.5 100 : 13.9 100 : 10.0

D F= female, M = male

Table 6. Period (days) until first oviposition after emergence in S. harmandi female reared on larvae and pupae of M. alternatus, M.

saltuarius and P. hilaris

Preovipositional period (days)

M. alternatus

M. saltuarius

P. hilaris

Larva Pupa Larva

Pupa Larva Pupa

9.6+0.60° 11.9+1.56° 7.4+0.15°¢

4.6+0.11° 6.5+0.14% 6.0+0.22%

Y Values within species followed by same letter are significantly different at P =0.05 by Tukey,s Studentized Range Test (SAS, 2001).
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Fig. 2. Number of deposited eggs, preovipositional period, emergance rate and sex ratio by inoculated two S. harmandi copulated
females on larva and pupa of M. saltuarius. Mean followed by the different letter are significantly different at P=0.05 by Tukey’s

Studentized Range Test (SAS, 2001).
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