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The effects of host plants on the activities of the key enzymes
involved in melaninization in nucleopolyhedrovirus-infected
beet armyworm larvae
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Abstract [Objectives] To investigate the effects of host plants on key enzymes involved in the melaninization of beet
armyworm, Spodostera exigua (Hiibner), larvae infected with nucleopolyhedrovirus (NPV). [Methods] We used an
Ultraviolet Spectrophotometer or Microplate Reader to determine the content of polyphenol oxidase, tyrosine hydroxylase and
dopodecarboxylase in the hemolymph of infected, and non-infected, beet armyworm larvae, feeding on different food sources
(soybeans, Glycine max, collards, Brassica oleracea, water convolvulus, |pomoea aquatica, and artificial diets). [Results]
Two-way analysis of variance indicated that food, viral dose, and their interaction, have significant effects on the activities of
the three enzymes. A further comparison indicated that the highest polyphenol oxidase activity occurred in infected larvae fed
on water convolvulus, followed by those fed on collards, with the lowest activity recorded in infected larvae fed on soybeans
and artificial diets. The activities of the other two enzymes in infected larvae showed the same trend. [Conclusion] Host
plants can regulate the activity of key enzymes involved in the melaninization of infected larvae, and changes in the activity of
these enzymes may therefore be due to plant-mediated effects on the susceptibility of beet armyworm larvae to NPV.
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Tablel Two-way analysisof variance for testing the effects of food and virus doses on the
three enzymesin the haemolymph of beet armyworm larvae

Food Virus dose Interactive effect
Dependent variable F F F
F value df P Fvalue df P F value df P
Polyphenoloxidase 11.766 3,16 <0.001 53.969 1,16 <0.001 3.270 3,16 0.049
Tyrosine hydroxylase 10.225 3,16 0.001 204.385 1,16 <0.001 6.653 3,16 0.004
Dopa decarboxylase 25.057 3,16 <0.001 454.125 1,16 <0.001 17.874 3,16 <0.001
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Fig. 1 Polyphenoloxidase activity in the haemolymph
of beet armyworm larvae under different treatments
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Fig. 2 Tyrosine hydroxylase activity in the
haemolymph of beet armyworm larvae under
different treatments
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