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Investigation note

Distribution and density of Rottboellia cochinchinensis (Lour.) Clayton
in the state of Morelos
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Abstract

In Mexico, an increase in the introduction and dissemination of quarantined weeds can be observed,
which can cause million-dollar economic damage to agriculture, as new crop control measures are
required. The objective of the study was to determine the distribution and population density of
Rottboellia cochinchinensis (hairy grass) in the state of Morelos and thus know the time of greatest
spread with references to environmental conditions and thereby assess the most appropriate time
to control or eradicate the hairy grass, before it can reproduce. The study was conducted from
January 1 to December 31, 2015, in the agricultural areas of the 33 municipalities of the state of
Morelos, where they were sampled to identify the presence of R. cochinchinensis. Once the
existence of hairy grass in the municipalities was identified, each month the municipalities with
presence were monitored to determine population density. The municipalities with the densest
population were Jantetelco, Jonacatepec, Tepalcingo and Xochitepec. The highest population
density occurred in the months of July and August after observing the highest rainfall, so it is
important to apply control technique on Rottboellia cochinchinensis before the period mentioned
between the months of May and June.
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There is currently an increase in trade and transport between countries, which has led to an increase
in the introduction and dissemination of exotic plants, in some cases unintentionally. An exotic
plant can be considered quarantine because of its history as a pest and because of the biotic and
abiotic conditions that favor its establishment. Each pest has certain temperature, humidity, soil
and altitude requirements, which, if not met, hinder or impede its establishment in a new territory
(Labrada, 2015).

In Mexico, an increase in quarantined weeds caused by foreign trade can be observed. This type of
weeds can cause millionaire economic damages to agriculture, by requiring new combat measures
in crops or other environments (Delgado et al., 2008).

Hairy grass (Rottboellia cochinchinensis (Lour.) Clayton) initially known as R. exaltata L., is an
annual grass of self-pollination, erect and is classified as a quarantined weed widely distributed in
the states adjacent to the Gulf of Mexico (Campeche, Tabasco and Veracruz) are found in rice,
cotton, corn, sorghum and sugarcane crops, as well as in pastures and tropical plantations
(mangoes, citrus, papaya) (Alves et al., 2003; Esqueda, 2005; Silva et al., 2009; Sanchez-Ken et
al., 2012; Bundit et al., 2014; Leon et al., 2015). In Mexico, this species was first collected in the
area of Escarcega, Campeche, in 1982 (Esqueda, 2005).

In the state of Morelos, the presence of R. cochinchinensis has been detected (Sanchez-Ken and
Cerros-Tlatilpa, 2016). This species is considered one of the 12 worst weeds that infest sugarcane
in the world and is classified as harmful by the United States Department of Agriculture (Alves et
al., 2003).

It can cause yield losses of 20 to 70%, depending on the crop that affects (Contreras-Ramos et al.,
2013). The use of herbicides has been a primary factor in the eradication of this species; however,
the wrong time of application has allowed hairy grass to continue to spread, thus affecting
important crops (sugar cane, corn and sorghum) in the state of Morelos.

Therefore, the objective of the study was to determine the distribution and population density of R.
cochinchinensis (hairy grass) in the state of Morelos and thus know the time of greatest spread with
reference to environmental conditions and thereby determine the most appropriate time to control
or eradicate hairy grass, before it can reproduce.

The study was conducted from January 1 to December 31, 2015, in the agricultural areas of the
municipalities of the state of Morelos, which is geographically located in the southern central part
of Mexico at 19° 08’ north latitude, 18° 19’ south latitude, 98° 38” east longitude and 99° 20° west
longitude, with an area of 4 892.7 km?. The state of Morelos has altitudes from 720 to 5 432 m,
where the subhumid warm climate predominates (INEGI, 2013).

The 33 municipalities of the state of Morelos were sampled to identify the presence of R.
cochinchinensis; the identification was made based on the Southern Weed Science Society Weed
Identification Guide (Elmore, 1990). For the sampling, 40 farms (<1000 m? each place) were
selected per municipality where it was expected to find the presence of hairy grass, which were
close to agricultural crops and where it grew without being affected by the farmers.
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On each site, a zig-zag route was carried out that covered most of the surface, where 12 random
points were selected for sampling. The population density was quantified with a metal quadrant of
50 x 50 cm (0.25 m?), and the number of R. cochinchinensis plants present inside the quadrant was
counted and then extrapolated to plants per m? (Trujillo et al., 2013).

Each month the farms sampled in the municipalities with presence were monitored to determine
population density. The data obtained were concentrated in a spreadsheet in the Excel® program,
where the number of individuals of R. cochinchinensis present per month and municipality was
recorded, as well as an average for the entire year. The average temperature and precipitation of the
municipalities where the quarantined weed was found was obtained from the pluviometric stations
belonging to the National Meteorological Service network and the National Water Commission.

In 19 of the 33 municipalities of the state of Morelos, R. cochinchinensis was found. The highest
population during the year was observed in the municipalities of Jantetelco, Jonacatepec,
Tepalcingo and Xochitepec, which had a density of 172 to 184 plants m? and the average
temperature presented was 27 to 24 °C, thus as a precipitation between 1 624 to 1 017 mm (Figure
1). In turn, the lowest density was registered in the municipalities of Ayala, Cuautla, Tetecala and
Yecapixtla, with a population density of between 104 and 112 plants m™; it should be noted that it
has been determined that R. cochinchinensis, even at densities of 55 plants m, can reduce the yield
of corn cultivation by up to 47% (Strahan et al., 2000; Ledn et al., 2015).

Figure 1 shows the distribution of R. cochinchinensis in the municipalities of the state of Morelos. It
can be seen that this species is adapted to environmental conditions where subhumid hot climates
predominate, with average temperatures of 21.5 °C. Ledn et al. (2015) indicate that the base
temperature for R. cochinchinensis germinates is 20 °C and that, at lower temperatures, this species
does not spread. It should be noted that the municipalities with the highest population density of R.
cochinchinensis border the Puebla, so it may have spread due to the flow of agricultural machinery,
water, as well as animals, from Veracruz to Puebla and from there to Morelos (Esqueda, 2005).
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Figure 1. Population distribution and density of R. cochinchinensis in the state of Morelos (18° 44’ 51”
north latitude, 99° 04° 13” west longitude). The municipalities in color indicate the presence and
numbers the average population density during the year (plants m2) in each municipality.
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As for population density (Figure 2), from January to March a density was observed that was
maintained in a range of 32 to 40 plants per m?, since the absence of moisture affected its
propagation. The low population at the beginning of the year was probably due to the fact that
weeds that emerged in October presented resistance to drought (Bolfrey-Arku et al., 2011). In April
there were increases in population density, coinciding with the first rains of the storm.
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Figure 2. Average monthly population density of R. cochinchinensis in the environmental conditions
(precipitation and temperature) of the state of Morelos.

The highest rainfall occurred in June, this favored the highest density in July, which remained until
October, where precipitation began to decrease. The low humidity and temperature during the
months of November and December caused a reduction in population densities. On the other hand,
R. cochinchinensis populations developed at temperatures that ranged from 20 to 26 °C from
January to November, with optimal temperatures for hairy grass (21.8 °C) to spread, as indicated
by Silva et al. (2009); Bolfrey-Arku et al. (2011); Ledn et al. (2015).

Conclusions

The municipalities of the state of Morelos with the densest population were Jantetelco,
Jonacatepec, Tepalcingo and Xochitepec. The highest population density occurred in the months
of July and August after the highest rainfall was observed, so it is important to apply control
technique on Rottboellia cochinchinensis before the period mentioned between the months of May
and June.
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