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Larval instars determination for Tetramoera schistaceana
(Lepidoptera: Olethreutidae) and observation of its developmental

duration
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Abstract : Larval instars of Tetramoera schistaceana Snellen and its developmental duration were
researched to provide scientific basis for studying its biological and ecological characteristics,
forecasting and controlling this pest. 7. schistaceana fed with Zizania latifolia (Griseb.) in the
laboratory were the research object in this paper. Head capsule widths and developmental periods
of larvae at each larval instars were measured. And head capsule widths were analyzed through

Crosby ratio, Brook ratio, frequency distribution and regression analysis. The results showed that
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T. schistaceana passed through five larval instars to attain its pupal stage. The mean head capsule
widths of 1%%~5™ instar larvae were 0.293, 0.437, 0.615, 0.911 and 1.222 mm, respectively. The
head capsule widths conformed to Dyar's law and Crosby's law. The fitting degrees of linear,

quadratic and exponential fitting models between head capsule width and instar were fine. The
coefficient of correlationin exponential fitting model was the largest, and the fitting degree was the

best. So head capsule widths can be used as an important indicator for larval instars determination.
The developmental duration of 1%~5" instar larvae were 2.766, 2.913, 3.107, 3.413, and 8.860 d
respectively at 26°C. T. schistaceana larvae are divided into five instars. The head capsule width is
an important index for distinguishing the larval instars of 7. schistaceana. From egg hatching to
pupation, female and male larvae require 20.265 d and 19.250 d on average at 26°C, respectively.
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Fig. 1 Frenquency histograms of head capsule widths of Tetramoera schistaceana
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Table 1 Head capsule widths of Tetramoera schistaceana and its statistical parameter

=24 Y {EERRHEZE (mm) AR 11 (mm) A2 5t 2 HU(%) Brooks 54k CrosbyfF %
Instar Mean + SD Class limits Coefficient of variation Brooks' ratio Crosby's ratio
1 #% 1*instar 0.293+0.015 0.265~0.333 4.957 - -
2 #% 2" instar 0.437 £ 0.031 0.373~0.500 7.116 1.4897 -
3 # 3" instar 0.615+0.020 0.567~0.660 3.197 1.4067 -0.0557
4 % 4™ instar 0.911 +0.084 0.800~1.150 9.246 1.4817 0.05331
5 # 5" instar 1.222+£0.086 1.100~1.450 7.058 1.3412 -0.0949
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Table 2 Relation fitting between head capsule widths and instars of Tetramoera schistaceana

PNy i EVEY¥E W RH(RY) BEKI(P) F 156

Fitting Model Regression equation Coefficient of determination R Significance level P F-test
B2 Linear y=10.2331x - 0.0036 0.9463 <<0.001 3 488.737
IR Quadratic y=10.0323x2+0.0391x + 0.2228 0.9718 <<0.001 3392.922
5% Exponential y = 0.2094¢03583x 0.9821 <0.001 10 853.546
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1E 26+1°C, RH 70%+5%, Y6JEM 150 1 9D MM, 1~5 W40 -T2 &k & Ji 2 5l
N 2.766+ 2.913. 3.107. 3.413 F18.860 d; 1% & HilARIE 73 5N 2.25~3.50. 2.50~4.00-
2.50~4.13. 2.83~4.30 1 7.50~11.00 d, 7% 5% RHEAE 10.987%~12.090% (£ 3) . 5% HF
YR B DI F1A 21.059 d.
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Table 3 Developmental duration of different instars of Tetramoera schistaceana larvae at 26°C

KB B PEEpRHEZE(d) 221 (d) A2 5t Z5(%)

Development stage Mean + SD Class limits ~ Coefficient of variation

1 # 1*tinstar 2.766 + 0.304 2.25~3.50 10.987

2 # 20 instar 2.913+0.327 2.50~4.00 11.210

3 # 3 instar 3.107 £ 0.465 2.50~4.13 14.955

4 % 4" instar 3.413+0.413 2.83~4.30 12.090

5# 5" instar 8.860 + 0.984 7.50~11.00 11.111
1~5 #% 15~5™ instars 21.059 - -
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A0E . ME. HELH PR B T 50A 20.265 d A1 19.250 d, ARIES> 5N 17~23 d 1 17-22 d
(R4, WHHIRE IR, i8R E TN 19.773 do MELhHR, L) dUR
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Table 4 Developmental duration of Tetramoera schistaceana larvae at 26°C

%y PIE+FRUEZ (d) AFE(d) A5 ZE(%)
Larva Mean + SD Class limits Coefficient of variation
MEH Female 20265 +2.001 17.00~23.00 9.874
M Male 19.250 + 1.503 17.00~22.00 7.806

i )
41 U4) Larval period 19.773 + 1.836 17.00~23.00 9.285
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