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EFFECTS OF NATURAL AND SEMI-SYNTHETIC DIETS ON THE
GROWTH AND DEVELOPMENT OF THE CORN EARWORM
HELICORVERPA ARMIGERA (HUBNER)'

Virginia E. Ramos and B. Morallo-Rejesus?

The biology of Helicoverpa armigera on four natural hosts and two formulated diets
were studied.

Growth and development were fastest in corn and on the semi-synthetic diets. Very
few individuals were successfully reared on tobacco and tomato. This suggests that the
food derived from these host plants was enough to sustain life but not adequate qualita-
tively and quantitatively for normal growth and development.

H. armigera attacks all the test host plants. Thus, the differential response of the
insects to these plants in terms of development and growth in the laboratory may be due
to the variation in the nutrient contents of the diets.

Helicoverpa armigera (Hubner) is an oligophagous species and is known
by a number of common names — corn earworm, cotton bollworm, tomato
fruitworm, tobacco budworm and sorghum headworm. On young corn
plants, they bore through the unfolded leaves. Corn ears are heavily attacked
and the distal portion of the cobs are irregularly injured. The species is also
a serious threat to the vegetable industry, damaging a variety of crops like
cabbage, tomato, legumes by feeding on the leaves and fruits. Even cotton
and tobacco are not spared from these insects.

The corn earworm is a much studied insect. Its biology has been inves-
tigated in various parts of the world. The works of Hardwick (1965) listed
a bibliography of more than 500 titles. In 1968, Bailey and Chada studied
the effects of sorghum and artificial diet (wheat germ) on the development
of the insects and found no significant differences as far as pupal weights
were concerned. In another development, gram proved to be a much better
host than lucerne (Patel et al 1968). In mass producing corn earworm for
research work, the workers found that corn produced the most number of
pupae, followed by cotton sesame, and tobacco (Sparks et al 1971). These
findings revealed that the insects show differences in growth and develop-
ment in relation to the type of host plant on which they were reared. Even
resistance of insects to insecticides and color variation among larvae of
H. armigera are attributed to nutrition (Hardwick 1965, Ramos & Morallo-
Rejesus 1976).
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In the Philippines, only a few studies have been conducted. Catan
(1958) investigated its biology on corn. Uichanco (1959) and Gabriel (1969)
published short biological notes on the insect while Deang (1971) studied
its morphology and life history on formulated diet (mungbean).

MATERIALS AND METHODS

The stock culture of H. armigera came from field-collected larvae feeding
on corn, cotton, tomato, and tobacco (Ramos & Morallo-Rejesus 1976)
and maintained on the same hosts until pupation. The pupae were allowed
to emerge and the adults to mate and oviposit. Larvae that hatched from
these eggs were used as test insects.

Four natural hosts, tobacco (Nicotiena tabacum L.), corn (Zea mays L.),
tomato (Lycopersicon esculentum Nill.) and cotton (Gossypium barbadense)
and a semi-synthetic diet using green and yellow mungbean seeds were used.
Batches of each host plant were grown from time to time to provide a con-
tinuous supply of plants during the experiments.

Larvae of corn-reared insects were placed individually on all the diets
following the procedure of Ramos & Morallo-Rejesus (1976). At the same
time, larvae from cotton, tomato, and tobacco were reared on their respect-
ive host plants. The duration of each life stage, larval weight, adult weight,
fecundity and longevity on the various hosts were noted. Larval weights were
recorded for each instar by taking the weight just after each molt and noting
the duration of each stadium. Pupae were weighed and sexed (Deang 1971).
After emergence, adults were weighed and allowed to mate. The total
number of eggs laid by the females was also determined.

For each host, 60 insects were reared, maintaining 30 cultures at one
time. The experimients were conducted in the laboratory at 24-26°C and a
relative humidty of 75 percent.

RESULTS AND DISCUSSION

Table 1 summarizes the data from the life history study on the six diets.
Rate of larval development was fastest on com although not statistically
significant compared to most of the diets. Those that fed on foliage and
fruits of tomato distinctly require more time to develop than those on any
other host plants. Prolonged development could be traced to inadequate
nutrition. There is an inverse relationship between nutrition and duration
of growth of a given species so that Quaintance and Brues (1905) contends
that molts in excess of the normal are caused by insufficient or disagreeable
food. Tomato may thus be deficient in some of the essential nutrients
needed by the earworms. This deficiency is in turn reflected on the growth
of the larvae feeding on them.

Weight comparisons of the newly-molted sixth-instar larvae indicate
that tomato- and tobacco-fed larvae are relatively smaller (Table 1). Death
usually occurred in the early instars. Such low larval survival may be caused
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by certain plant chemicals that may have deleterious effects on the early
instars. Nicotine, tomatidine, gossypol and other secondary plant substances
have some bearing on this. Consequently, larval growth and development
were slow on these host plants that caused the greatest mortality.

The food value of the different hosts is also shown by their effects on
the size of the pupae and adults developing from them. Corn produced the
heaviest pupae and adults, followed by artificial diets. On the other hand,
tomato still produced the smallest pupae but the adults were comparable
in size to most of the diets. So far, corn is still the best food and tomato
the poorest. Isely (1935) reported an apparent relationship between pupal
size and weight and fecundity of moths issuing from them. On the other
hand, the experiments of Lukefahr and Martin (1964) found no correlation
between pupal size, longevity, and fecundity. However, among adults from
the different media, no significant differences were found as far as egg
production and reproductive period were concerned.

Adult longevity on the different hosts was not significantly different.
The mean longevity of adults on cotton, however, is relatively short indicat-
ing premature death as a possible cause for its low fecundity because many
of its eggs would then be-left unlaid. Potentially prolific females may thus
fail to reach their full reproductive stage (Hardwick 1965). Isely (1935),
however, contends that the larval host had the greatest influence on fecundi-
ty than.any other factor including food during the adult stage.

Comparisons of the growth and development of corn-, cotton-, and
tomato-collected larvae reared on cotton and tomato revealed no signi-
ficant differences in all the above parameters except in the duration of the
pupal period and larval weight (Table 1). Adults from corn-collected larvae
emerged earlier than the others.

The results of these experiments show that phytophagous insects grow
faster, live longer, and reproduce better on some plants than on others.
Thus com is the most suitable food, followed by cotton. The formulated
diets can even take the place of corn in mass rearing the insects. Beck (1965)
even stated that the insects perform best on mixed diets. However, differen-
ces in suitability do not furnish us with enough information on the relative
nutritional value because non-nutritional factors, like chemosterilants,
physical factors, and micro-environment contribute to the total effect.
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