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Determination of larval instar number and duration of the
Grapholitha molesta (Lepidoptera: Tortricidae)
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Abstract [Objectives] To determine the developmental stages of Grapholitha molesta (Busck) larvae and provide a
foundation for forecasting and scientific management of this pest. [Methods] Four morphological variables were measured,
including larva head capsule width, mandible width, body length and head width. [Results] Head capsule width and
mandible width conformed to the Dyar and Crosby rules, as well as having an obvious linear relationship, making them
important criteria for identifying larval instars. The duration of the larval stage was about 15 d when reared under laboratory
conditions at 26°C. Five Grapholitha molesta larval instars could be distinguished. These were; first instar (1-4 d), second
instar (4-7 d), third instar (6-10 d) , fourth instar (8-12 d), fifth instar (11-14 d). [Conclusion] Bristles, body color and
markings can be used as auxiliary distinguishing criteria method when body length and width were too variable to reliably
identify instars.
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Fig. 1 Frequency histograms of head capsule width of Grapholitha molesta
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Fig. 2 Frequency histograms of mandible width of Grapholitha molesta
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Table 1 Statistical parameters of head capsule width and mandible width of Grapholitha molesta
95%
95% confidence Brooks Crosby
Morphological mm  Number Standard interval
structures  ppgar  Class limits of  Effective mm tandard - Standard Brooks® Crosby’
samples Mean#SE deviation  error ration ration
P percent mean Lower Upper
limit  limit
1 0.189-0.262 124 0.221 0.218 0.015 0.001 0.214 0.220 - -
Head capsule
0.291-0.378 134 0.239 0.328 0.017 0.001 0.325 0.331 1.509 -
3 0.421-0.508 66 0.118 0.471 0.020 0.002 0466 0.476 1.433 -0.050
4  0.610-0.740 100 0.179 0.673 0.033 0.003  0.667 0.680 1.430 -0.002
5 0.827-1.030 176 0.293 0.931 0.045 0.004 0923 0.939 1.383 -0.033
1 0.059-0.100 122 0.218 0.081 0.009 0.001  0.079 0.083 - -
Mandible
0.106-0.152 138 0.246 0.124 0.012 0.001 0.122 0.126 1.530 -
3 0.152-0.192 62 0.111 0.172 0.010 0.001 0.169 0.174 1385 0.095
4 0.199-0.269 92 0.164 0.236 0.016 0.002 0.233 0.240 1.377 0.006
5 0.274-0.379 186 0.310 0.315 0.024 0.002 0311 0.319 1.332 0.033
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Fig.3 The regression relationship between larval
instars and head capsule widths of Grapholitha molesta

£ 0.40
= 8%(5) ¥ =0.0604¢"335%
BE 32 R=0.967
2020
H20.15
£ 010
£ 0.03
s 04 . . . . )
0 1 2 3 4 5 6
4 EAEY Larval instars

4 BUphROHEERMFTESKRAREALS
Fig. 4 The regression relationship between larval
instars and mandible width of Grapholitha molesta
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Fig. 5 Relationship analysis of larval instars and age
about head capsule of Grapholitha molesta
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Fig. 6 Relationship analysis of larval instars and age
about mandible width of Grapholitha molesta
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Fig. 7 The morphological characteristics of each instar age of Grapholitha molesta
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A. First instar larva; B. Second instar larva; C. Third instar larva; D. Fourth instar larva;

E. Fifth instar larva; F. The larva of each instar.
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