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ABSTRACT

Life cycle was longer, and fecundity of females and percent hatchability
of eggs were lower when moths were reared on copra with 3 to 49, moisture
content than when they were reared on substrates with 5 to 149, moisture
content. Longevity, feeding, mating and oviposition behavior of adults
were not significantly affected by the moisture levels tested. No significant
difference in the life history of the insect was observed during the first and

second generation.
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INTRODUCTION

The fig moth, Cadra cautella
Walker, is an important insect pest
of high-value commodities and
packaged consumer goods (Kranz et
al., 1977). It preferably attacks
poor quality copra in storage.
Thampan (1975) and Child (1974)
reported that the deterioration of
copra caused by insects Including
the fig moth is linked with spoilage
due to molds.

The use of chemicals to control
this pest has been successful, How-

CVer, warehouse owners should be
very careful in using them because

pesticide residues may contaminate
the products and lower its market-
ability. Moreover, C. cautella has
been shown to be tolerant to a
number of commonly used insec-

ticides such as DDT, Lindane and
Malathion, and is expected to

acquire resistance to other insecti-
cides in areas of extensive and
protracted use (Kranz et al., 1977).

Physical control can also be used
t0 combat this pest. Hill (1975)
reported that modifying the environ-
mental conditions controlled storage
pests by adversely affecting their
survival and development. For
example, copra beetle can be con-
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trolled by properly drying copra
(Lever, 1969). Furthermore, Om-
brosa (1982) found that non-moldy
copra with low moisture content had
a detrimental effect on the copra
beetle, Necrobia rufipes de Geer,
indicating that moisture content
greatly influenced the survival and
population build-up of said insect
pest. Because of the potential of
minimizing moisture level as a
control method, it was felt that a
similar study on the fig moth,
another insect pest of copra, should
be undertaken to find out the effect
of varying moisture levels of copra
on the insect’s life cycle and
behavior.

MATERIALS AND METHODS

Determination and Maintenance of

Moisture Levels

A preliminary study was con-
ducted to determine the appropriate
moisture levels of copra to be used
as treatments. The six moisture
levels used in this study were: 3-4%,
>-6%, 7-8%, 9-10%, 11-12% and
13-14%. These levels were chosen
since they represent the moisture
content of the different copra
samples under storage.

Copra samples with the desired
moisture levels were prepared in the
copra drier of the Regional Coconut
Research Center at ViSCA, Baybay,
Leyte. Copra samples with 13 to
14% moisture content were taken
from the drier after 10 hours. Other
samples were removed from the
layers of the drier after 18 to 24
hours to get copra with moisture
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contents ranging from 5 to 12%.

Copra with 5 to 6% moisture
content was placed in the oven for 4
more hours to get copra with 3 to
4% moisture content since this
moisture level cannot be attained
directly from the drier. To maintain
the desired moisture level, prepared
copra samples were stored in sealed
plastic bags which were then placed
in a Lab-line Ambi-Hi-Lo Chamber
at 10°C for a month.

Copra cubes (1.5 cm3) taken
from the copra samples were grated
and placed in three calibrated pans.
Each of the three pans containing
the samples was weighed and these
were then placed in an oven at
110°C. After 5 minutes, the pans
were removed from the oven and
placed in a Direkto moisture meter
one at a time to determine the levels
of moisture present in the samples.

Mass Rearing of Insects

Initial population of the fig
moth was collected from infested
copra stored in the laboratory of the
Department of Plant Protection.
The adults collected were placed in
jars (18 cm H x 10 cm D) which were
covered with nylon tulle and con-
tained copra with 7 to 8% moisture
content. This moisture level is said
to be the most stable for copra
(Pers. comm. with Hinay, Regional
Coconut Research Center at
ViSCA). The population of fig moth
was allowed to build up for at least
two generations.

Adults were transferred to fresh,
uninfested copra at the same mois-
ture level and were allowed to mate
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moisture cont
Changes in the morphology, devel-

opment and behavior of th(:": INsects
were observed with the aid of a
stereoscopic microscope. The dura-
tion of the developmental stages,
mortality at various stages of devel-
opment, fecundity, percent hatch-
ability, sex ratio, and behavior of
the pest were also noted.

Data gathered from each gene-
ration were analyzed separately
using Scheffe’s test to determine the
effect of varying moisture levels on

the life cycle of the insect in
succeeding generations.

RESULTS AND DISCUSSION

. Tables 1 and 2 show that copra
with 3 to 4% moisture content was
unfavorable for the development
and population build-up of the fig
moth. The developmental period
was longest, fecundity of adults and
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the insects’ development. Qp the
other hand, death of larvae reareg
on copra with 13 to 149%, Moisture
content might be caused by the
presence of unidentified predators
covered by the thick molds or by the
escape of larvae from the rearing

jars.

Mated females reared on copra
with 13 to 14% moisture content
had the highest number of eggs
among the six moisture levels used
while those reared on copra with 3
to 4% moisture content produced
the lowest number of eggs. Ombrosa
(1982) reported that high fecundity
of insects reared on copra with high
moisture content might again be du¢
to the presence of molds.

The highest percent hatchability
of eggs was observed on Insects
reared on copra with 13 to 14%
moisture content (Table 2). Eg8
laid by female moths reared Of
copra with 3 to 4% moisture cot}tfm
had the lowest percent hatchablht)’t-
It was observed that ¢g8s ¥
desiccated on dry copra.

b
The sex ratio was not af fected y
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This is expected since the fig moth
does not feed on copra during the
adult stage.

Lowering the moisture content
of copra to 3 to 4% appeared to
result in high mortality of fig moths.
This may be due to the dryness of
copra which presumably caused the
larvae to have difficulty in feeding,
or to the desiccation of larvae reared
at low humidity. The absence of
molds on copra with low moisture
content seemed to make the food
unfavorable for the development,
survival and population build-up of
the fig moth. Thus, it 1s possible to
control infestation of copra with C.
cautella by properly drying the
copra to eliminate molds. However,
the effect of other physical factors
such as temperature and relative
humidity must be taken into consi-
deration in order to have a more
reliable basis in the formulation of
efficient control measures.

Effect of Varying Moisture Levels
of Copra on the Behavior of the
Fig Moth

Feeding Behavior

During the entire study period,
there were no observable changes in
the behavior of the moths reared on
copra with varying moisture levels.
Feeding started a few minutes after
each molt. The most preferred
feeding site of C. cautella was the
surface of the copra, whether moldy
or non-moldy, probably due to its
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softness. Similar observations were
reported by Child (1974) and Blan-
caver et al. (1977).

Mating and Oviposition Behavior

Mating behavior was also not
affected by varying moisture levels
of copra. However, mated females
reared on copra with 3 to 4%
moisture content oviposited 3 to 4
days after mating while those on
copra with 5 to 14% moisture
content oviposited 2 to 4 days after
copulation. The duration of the
oviposition period was likewise not
influenced by the moisture content
of the food.

IMPLICATIONS

Controlling storage pests by the
moisture regulation method seems
promising. However, it 1S not prac-
tical for farmers to dry their
products just to attain the 3 to 4%
moisture content unless good quality
copra will be given premiums.
Anyway, copra prices are largely
determined by weight and less by
quality. Besides, this method 1s
feasible only under small-scale
storage conditions. Its feasibility
also greatly depends upon the length
of time the products are stored In
the warehouses before being trans-
ported and processed. Furthermore,
storage conditions are greatly

affected by the design of the
building and the prevailing environ-
mental conditions during the season.
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