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A system for simulating the infestation of cotton plants by
Agrotis segetum larvaein the laboratory
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Abstract [Objectives] Agrotis segetum Schiff is an important underground pest of cotton in Xinjiang, mainly feeding on
the roots and stem. To facilitate research on the effects of A. segetum infestation on aboveground pests and natural enemies, we
set up a system to simulate the infestation of cotton plants by A. segetum larvae in a laboratory. [Methods] Different
numbers of different instars of A. segetum larvae were introduced to cotton plants with either 3 or 5 true leaves, and confined
to the root and stem of each plant. The optimal larval instar and density per plant was then determined based on the degree of
plant damage. [Results] Agrotis segetum larvae feed mainly on the phloem tissue of the roots and stems of cotton plant in
spiral paths. The amount of damage to cotton plants was categorized into six levels; level 0, no evident damage; levels 1-4, in
which the height of phloem damaged by larvae was classified as either <3 cm, between 3 cm and 5 cm, between 5 cm and

7 cmor >7 cm, respectively, and level 5 in which the plant was broken. The degree of damage to cotton plants infested with
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four, 2nd instar larvae was minor 3 days after infestation, (level 0-2). Plants infested with two, 5th instar larvae, or two, 6th instar

larvae, sustained level 5 damage. Cotton plants with 3 true leaves infested with two, 3rd instar larvae, or plants with 5 true leaves

infested with two 4th instar larvae sustained moderate damage (level 3-4). [Conclusion] A system for simulating the infestation of

cotton plants by A. segetum larvae was developed in a laboratory by infesting plants with 3 true leaves with two, 3rd instar

larvae and plants with 5 true leaves with two, 4th instar larvae and allowing larvae to feed on the root and stem of each plant for 3

days. Although severely infested with A. segetum larvae, all plants in our study survived long enough to complete the experiment.
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Fig. 1 Devicefor simulating the infestation of cotton
plants by Agrotis segetum larvaein a laboratory
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Fig. 3 Damage characteristics of cotton plant infested by Agrotis segetum larvae
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A. Level 0, damage degree was not evident; B. Level 1, the heights of phloem fed by the larvae < 3 cm;
C. Level 2, 3 cm < the heights of phloem fed by the larvae < 5 cm; D. Level 3, 5 cm < the heights of phloem fed by the

larvae < 7 cm; E. Level 4, the heights of phloem fed by the larvae >7 cm; F. Level 5, the cotton plant was broken.
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Tablel Multivariate analysisof variancefor the effect of instar, number of larvae and
cotton growth stage on the damage degr ee of cotton plant

AR K YE Source

AME $#77 Mean F{H P {E

df Square  F-value P-value
4 i) Instar 3 59.48  292.80 <0.001
B A FE Number of larvae 5 114.85 565.38 <0.001
FiAEA= B Cotton growth stage 1 8.33 40.99  <0.001
2 B <3 B Instar x Number of larvae 15 4.37 21.49 <0.001
RIS WI<HRAE4 BT Instar x Cotton growth stage 5 0.95 4.68 <0.001
B HRBEE A4 B Number of larvae x Cotton growth stage 3 0.30 1.49 0.218
Rz AR AE A= B Instar x Number of larvae x Cotton growth stage 15 0.19 0.93 0.533
2% Error 191 0.20
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