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ABSTRACT

Objective: To establish the population fluctuation of Disonycha teapensis adults and larvae and to determine its
relationship with the amount of damaged foliage, temperature, and precipitation.

Methodology: The study was carried out in a n=48 Crotalaria longirostrata plant crop. The following data
was recorded every week: number of adults and larvae, damaged leaflets percentage, plant phenology,
temperature, and precipitation. Based on these data, monthly averages were calculated, and correlation
analysis were performed between the population fluctuation of D. teapensis and the fluctuation of the damaged
foliage percentage, temperature, and precipitation.

Results: All the phenological stages of C. longirostrata were affected by the pest, which showed a constant
population growth. The population fluctuation resembled the fluctuation of the damaged foliage percentage,
with a significant positive correlation between both variables. Regarding temperature and precipitation, the
correlation was negative but not significant; therefore, the relationship between population fluctuation and
these climatic factors is not clear.

Study Limitations: It was not possible to conduct the study for a full year.

Conclusions: The population development of D. teapensis depends on the increase in the amount of foliage of
its host plant. This insect attacks plants in all their phenological stages and the amount of damaged foliage

is considerable.
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INTRODUCTION
Disonycha teapensis (Coleoptera: Chrysomelidae) was originally

described by Blake (1933), based on adult specimens from Teapa,

Tabasco, Mexico. Adults are about 7.5 mm long, elongated and oblong;
other aspects include: a yellow body (in preserved specimens) with dark
antennae, except for the mostly pale basal segments; they have two dark
spots on the anterior part of the pronotum and three
dark longitudinal bands on the elytra (Blake, 1933).
D. teapensis belongs to the alternata group, whose
females have a similar irregular pronotum and

traces of elytral costae; D. leapensis is more
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similar to D. pluriligata, from which it differs by the shape of the aedeagus (Blake, 1955).
D. teapensis is reported only in Mexico (Blake, 1955), with records in Tabasco (Blake,
1933, 1955), San Luis Potosi (Blake, 1955), Oaxaca (Furth, 2013), and Tamaulipas
(Sanchez-Reyes et al., 2015).

In La Chontalpa, Tabasco, adults and larvae of D. teapensis damage the leaves of
Crotalaria longirostrata (Fabaceae), a native species commonly found in home gardens. Its
foliage is used in regional gastronomy. Although its cultivation has not yet been developed,
it is considered a valuable phytogenetic resource that should be preserved and studied
to determine its use and production potential (Lagunes-Espinoza, 2019). Therefore, the
objective of this study was to find out the population fluctuation of D. teapensis, taking
into consideration the phenological stages of C. longirostrata, as well as to determine its
relationship with the fluctuation of the amount of damaged foliage and the climatic
conditions —such as temperature and precipitation— in this area of western Tabasco,

Mexico.

MATERIALS AND METHODS
Study Site

The study was carried out on a C. longirostrata crop established at El Recinto, Tabasco
Campus, Colegio de Postgraduados, Huimanguillo, Tabasco (17° 58” 37.10” N, 93° 23’
10.57” W). The local climate is hot-humid with copious rainfall from June to October. The
average temperature is 26 °C and the average annual rainfall is 2000 mm (INEGI, 2001).
The crop consisted of n=48 plants arranged in four rows, with 12 plants per row. Each row
consisted of a 20-cm high, 20-cm wide, and 10-m long furrow. The distance between rows
was 1.5 m and the distance between plants was 0.9 m. Hand weeding was the only method

used to maintain the crop; no chemical products were applied.

Insect Count and Damaged Foliage

In order to determine the population fluctuation of D. feapensis, weekly counts of the
adults and larvae present in each plant were carried out, from the seedling stage to the
fruiting stage, from September 24, 2018 to February 27, 2019. At the same time, the
weekly damage to the foliage was quantified, counting the total number of leaflets and
the number of damaged leaflets in each plant. The rule of three was used to calculate the
damaged foliage percentage. D. feapensis adults bite the leaflets destroying the leaf blade;
they usually start at the edge of the leaflets and then move on to the midrib, on one or both
sides of the leaflet (Figure 1A). They also pierce the leaves, but this is less frequent. Small
larvae scrape the leaf tissue, while the damage caused by the biggest larvae is similar to the

damage caused by the adults (Figure 1B, C).

Phenological Data

The number of plants in the different development stages (seedling, vegetative
development, flowering or fruiting stages) was recorded weekly, in order to compare the
population fluctuation with the plant phenology. This data was used to determine the

percentage of plants in each stage per month. In this study, we considered that the seedling
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Figure 1. Crotalaria longirostrata leaf damaged by the adult (A) and larvae (B-C) and (D) Disonycha teapensis adult.

stage starts at the germination and ends when the first true leaves are formed and that the
vegetative development starts when the first leaves are fully developed and ends when the

flowering begins.

Temperature and Precipitation Data

The temperature and precipitation data (September 2018-February 2019) were obtained
from the meteorological station of the Instituto Nacional de Investigaciones Forestales,
Agricolas y Pecuarias (INIFAP), located approximately 14 km away from the study site.

Statistical Analysis

Monthly averages were calculated based on the weekly data about the number of
individuals of D. teapensis and percentage of damaged foliage; those averages were used to
draw graphs of the said insect’s population fluctuation and the damage to the foliage. The
daily temperature (°C) and precipitation (mm) data were used to calculate monthly averages,
from which fluctuation graphs of these climatic factors were drawn. The Statgraphics Plus
Software version 5.1 was used to carry out a Pearson correlation analysis between the
population fluctuation values of D. teapensis (adults plus larvae) and the fluctuation values

of the damaged foliage, temperature, and precipitation percentages.

RESULTS AND DISCUSSION
Presence of D. teapensis

During the study period, 1,048 adults and 100 larvae of D. teapensis were counted. We
were unable to determine the instar or stage of the registered larvae; however, based on their
size, most of the individuals were in an advanced stage of development. Smaller (especially
recently-hatched) larvae may have gone unnoticed during plant review; therefore, they
were not accounted for in the weekly counts. Consequently, the number of larvae registered
could have been lower than the number of adults. In addition, the adults are more visible

as a result of their coloration, size, and greater mobility. However, it is likely that more
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adults were registered than larvae mainly as a result of the possible increase in the adult
population. Considering that this species is capable of flight, this increase could have been
the result of the arrival of individuals from other sites. Additionally, in a study carried out
in Florida, United States, D. leptolineata Blatchley larvae were observed only once on /tea
virginica, their host plant (Watts, 1990).

Population Fluctuation

Although less larvae than adults were registered, the population behavior of both
development stages was similar (Figure 2A). When comparing the population fluctuation
(Figure 2A) with the development phases of C. longirostrata plants (Figure 2B), we observed
that D. teapensis was present in all phenological stages, although only some adults were
observed in the seedling stage. Adults began the colonization of the plants in the month
of October, when 50.36% of the plants already had fully developed leaves. This behavior
is similar to that of D. leptolineata in Florida, whose adults begin to feed on the leaves
of I virginica when the plants are in their initial phase of development (Watts, 1990).
The D. teapensis larvae were first observed in November, when the plants were just over
30 days old and 89.82% were in the vegetative development phase (Figure 2A, B). The
initial larvae population —in the first stages of development stage— might have been
present since mid-October, since the larvae registered in November were in an advanced
development stage and the larval stage of other Disonycha species lasts 13 to 36 days
(Cordo et al., 1984; Watts, 1990).
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Figure 2. Population fluctuation of D. teapensis adults and larvae (A). Percentage of C. longirostrata plants per
phenological stages during the study period (B). Huimanguillo, Tabasco, September 2018 to February 2019.
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From November, the population of adults and larvae began to increase steadily (Figure
2A), as a result of the increase in the amount of foliage, a product of vegetative development
(Figure 2B). From December —when 55.56% of the plants were already in the flowering
and fruiting stages—, the amount of foliage available allowed the constant growth of the
D. teapensis population; it kept growing, until it reached its highest density at the end of
February —when 83.33% of the plants were in the fruiting stage and the experiment ended
(Figure 2A, B).

The Pearson correlation analysis showed a highly significant positive correlation
between the insect population fluctuation and the fluctuation of the damaged foliage
percentage (Table 1, Figure 3A). This means that there exists a direct relationship between
the two variables; therefore, the amount of damaged foliage increased as the quantity of
insects increased.

Temperature and precipitation had a negative correlation without statistical significance
(Table 1); therefore, there is no clear relationship between the population fluctuation of D.
teapensis and these climatic factors. Long-term studies —or at least a full year study— are
necessary to determine if there is a relationship between climatic factors and the impact
of this insect. Therefore, the temperatures (23-29 °C) and the rainfall (7-30 mm) that were
recorded (Figure 3B) did not limit the life cycle and population development of D. teapensis.
During the study, a maximum of up to 30% of damaged leaflets was recorded; however,
the percentage may be higher, it we take into account that the pest population continued
to grow during the last month of the study (Figure 3A).

Table 1. Pearson’s correlation analysis between the population fluctuation of Disonycha teapensis
and the fluctuation of the percentage of damaged foliage, temperature, and precipitation.

Variable Correlation coefficient Probability
Damaged foliage (%) 0.946 0.004
Temperature (°C) —0.646 0.165
Precipitation (mm) —-0.202 0.701
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Figure 3. Population fluctuation of D. teapensis (adults plus larvae) and the damaged leaflet percentage (A). Temperature fluctuation and
precipitation (B). Huimanguillo, Tabasco, September 2018 to February 2019.
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CONCLUSIONS

Since D. teapensis feeds on the leaves of C. longirostrata, the development of its populations
depends on the increase in the amount of the foliage of its host plant. D. teapensis attacks
plants in all their phenological stages and it causes a considerable amount of damage to
their foliage. We suggest continuing with this type of studies, throughout all the seasons
of the year, in order to clarify the relationship between this insect’s population fluctuation

and the temperature and precipitation fluctuations.
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