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Biological basis for the sterile insect technique of Opisina arenosella
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Abstract; [ Background] The coconut black-headed caterpillar, Opisina arenosella Walker, is one of the significant pests of palm
plants. We investigated the biological basis for the sterile insect technique (SIT) of O. arenosella as a potential measure to control
this pest. [ Method] O. arenosella fecundity, development and survival rates were studied under controlled conditions of (28+2) °C
and (70+10) % relative humidity and fed with mature coconut Cocos nucifera leaves. [ Result] During the experiment, O. arenosella
laid about 170 eggs per female, with a net reproductive rate of 55.4, and doubling time of 9.6 days. These results indicated that O.
arenosella could be massively reared in lab conditions, hence become an insect resource for SIT. O. arenosella exhibited protandry
with sex ratio of 1 : 1.04. Preoviposition and oviposition were short indicating that mating might be simple, thus facilitating male
sterilisation. Female pupa was larger than male, which was helpful to separate male and female during SIT. The estimated develop-
mental threshold temperature was 11.5 °C, and estimated effective accumulated temperature was 996.9 degree days. The predicted
number of generations per year in Hainan was 4 ~5. This ecological information provided more realistic estimates of O. arenosella
population and sterile moth ratios needed for desired levels of control. [ Conclusion and significance] This paper showed the potential
for SIT of O. arenosella and provided information for further development of a SIT program.
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Table 1  Number of males and females, duration of the larval and pupal developmental stages, adult longevity
and pupal weight of O. arenosella at (28+2) “C and(70+10)% RH

el B (k) )y e s 39 Ui 73 I HL T i Ui

Sex Number Larval development (d) Pupal development (d) Adult longevity (d) Pupa weight (mg)
M Female 33.4+3.1 39.4+1.1 10.4+1.1 5.0+0.3 52.1+13.3
T Bt Male 34.8+3.7 36.6x1.1 7.4£0.9 5.9+0.5 25.2+5.9
LSD 5.8 1.0 2.4 0.3 0.02
P 0.5 0.002 0.03 < 0.01 0.02

22 REMBFABEHRSEEHHANZME

TR B A LUK K T (F, 5 = 278.36;5 P
<0.05) ,JREEER S K B UM E (% 2), 35 CTF,
UREERELIE A RE S IR A T . #h i i i K
FHABBBE(F, |5, =2778.86;P<0.05) .

T TR T 20k K R R ) ] A AR AR

HEATREANL , LA UG SR 2 9 e 7 e IR
A 11.53 °C, AR 996.93 H JE (F=571.92,P<
0.01) (1), WA FF N 24.5 C, #Eifi
G T SUR AR B A ] R A 4~ 5 AR, HRe
KREWREN 32 °C(F=571.92,P<0.01) (K& 2) .

k2 BEXNSFAEBEBESLZEH(meansSE) BIZ0H

Table 2 Effect of temperature on the developmental time of different stage ( mean+SE) of O. arenosella

EES KB i3 Developmental duration (d)

Stage 20 C 23 26 C 29 C 2C 35C
U Egg 14.9+2.5a 8.7+1.9b 7.5+1.6¢ 6.8+1.4¢ 5.8+1.4d 4.2+1.3e
21 Larva 67.9+9.6a 55.9+9.4b 45.0+10.0c 38.9+8.1d 28.6+9.5¢ -

1 Pupa 17.6+6.3a 12.6+4.3b 10.3+3.4¢ 9.2+2.4¢ 8.5+2.0d -
AR Adult 14.0+£3.2a 10.1£2.7b 8.4x1.7¢ 6.8+1.4d 4.4+1.1e -
AR Total 114.2+16.8a 87.9+13.0b 70.2+12.7¢ 57.8+9.4d 47.4x11.1e -

AT B 5 AN )/ NG T RER R 2252 .35 (P<0.05) .

Different letters within a line represent significantly different among temperatures ( P<0.05).
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Fig.1 Linear model for the effect of temperature

on the developmental rate of O. arenosella
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Fig.2  Third order polynomial model for the effect of temperature

on the developmental rate of O. arenosella
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BEE (R

FREE 3 BRI, B T4k AE (28+2) C A
SHBE (70£10) %24 F R K 55.4+4.6 11
RJEWI N (57.71.5) d, NELHK Z N 0.07+0.01,
JEIBRIE KR A 1.08+0.01 , 548 RS 1A 4 (9.6+0.7) d,

1 2 3 4
HE Age(d)

B3 TR (28+2) CURE(70£10) %% HTH=MEHZ (n=30)
Fig.3 Dynamics of O. arenosella oviposition at (28+2) “C and (70 £10)% RH (n=30)
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Table 3 Life table of O. arenosella at (28+2) C
and (70+10)% RH

ok (CHAEEI fARk MR
Stace Age interval ~ Survival rate Average number
° (d) (%) of females
5 Egg 6.00.6 1.00 -
1 #3471 1st instar 11.0+0.6 0.86+0.03 -
2 # 4L 2nd instar 16.0+0.6 0.82+0.02 -
3 #4 L 3rd instar 21.5+0.9 0.78+0.03 -
4 {4l HL 4th instar 28.3+0.9 0.74+0.03 -
5§ 4HL Sth instar 41.7+1.5 0.71+0.04 -
1§ Pupa 50.7+1.5 0.68+0.03 -
AR Adult 57.7+1.5 0.63+0.04 86.7+4.1
3 Tt
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sypiella (Saunders) (Dyck et al. ,2005) , ABjj 1 nA)
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*® &

5 6 7
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e R AL AE (Hendrichs et al.,2002) ., #5210k
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AN LU EE B AR

BT S5 AR R ) S 3 [ BT ) R AR
Y, R PR i R A AR, BT A
2 BB B Brontispa longissima ( Gestro) X 3E
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