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ABSTRACT. Cotton has been collected in Brazil for decades for its
conservation, evaluation, and the use of its genetic resources. Gossypium
mustelinum is an allotetraploid cotton species that only occurs in Brazil, and
little is known about its genetic potential for improvement. However, the
species is threatened by habitat fragmentation and interspecific hybridization
with exotic species of cotton. In this study, we investigated the rate of natural
hybridization in two populations of G. mustelinum in Bahia, Brazil, with G.

hirsutum and G. barbadense using a set of microsatellite markers.
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INTRODUCTION

Gossypium mustelinum is the only wild cotton native to Brazil. It mainly occurs along
the margins of dammed rivers that have undergone major modifications for local agricultural
development (Menezes et al., 2014a), and upland cotton cultivars have spread to its natural habitat.
Herbaceous cotton barns are often in close proximity to wild cotton, due to the use of cotton lumps
in animal feed (Barroso et al., 2010; Alves et al., 2013), which can facilitate interspecific crosses
because the species are sexually compatible allotetraploids.

Interspecific hybridization generates new genotype combinations, which can threaten the
integrity of the variability of the receiving population and increase the complexity of maintaining in situ
natural populations (Ellstrand et al., 1999; Alexander, 2010). Interspecific hybridization is a conservation
threat to cotton (Groot et al., 2003), but was initially characterized as a rare event by Wendel et al.
(1994) using a limited number of isoenzymatic markers. Using microsatellite markers, Barroso et al.
(2010) and Alves et al. (2013) reported the absence or low occurrence of interspecific crosses.

The reproductive system of cotton is mixed, with outcrossing and autogamous rates
dependent on the presence of pollinators (Borém et al., 2003) and interspecific hybridization
dependent on the presence and frequency of other species (Pereira et al., 2012). From the
perspective of genetic conservation, elucidating the occurrence of interspecific hybridization of
G. mustelinum with other species of cotton can assist in conserving its population. Therefore,
the objective of this study was to investigate the occurrence of natural interspecific hybrids of G.
mustelinum from the data produced by Menezes et al. (2014a,b).

MATERIAL AND METHODS

Two populations of G. mustelinum were studied: Riacho Jacaré (25 plants) and Riacho
Riachao (21 plants), both in Rio de Contas, Bahia, Brazil. These populations were chosen because
both G. barbadense and G. hirsutum occur in the area.

Genomic DNA from each plant was isolated and genotyped. Simple sequence repeat (SSR)
markers were selected based on their interspecific polymorphisms, which had been identified in
previous studies with G. hirsutum, G. barbadense, and G. mustelinum (Menezes et al., 2014a,b). The
SSR data were analyzed for the presence of private alleles and the identity probability in a random set
of the molecular markers used. We conducted a comparative analysis for the identification of hybrids.

RESULTS

As expected, all of the SSR markers were polymorphic. We found 58 private alleles, with
36, 7, and 15 in G. mustelinum from Riacho Jacaré, G. barbadense, and G. mustelinum from
Riacho Riachao, respectively. When hybrids between G. mustelinum and G. barbadense were
omitted, the total number of private alleles was 66, and 33, 18, and 15 were found in G. mustelinum
from Riacho Jacaré, G. barbadense, and G. mustelinum from Riacho Riachao, respectively. There
was a low probability of identity (4 x 10").

Only one F, hybrid plant (4% of the plants studied) was found in Riacho Jacare, and no
molecular evidence of interspecific crosses between G. mustelinum and G. hirsutum was found
along a stream in Riacho Riachdo. However, by studying 12 families, each with 16 descendants,
along another stream in Riacho Riachao, we found a F, hybrid of G. mustelinum and G. hirsutum
(Figure 1). This proved to be quite vigorous compared to its wild relative, with germination and early
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vegetative and reproductive growth.

Figure 1. F, hybrid of G. mustelinum and G. hirsutum.

DISCUSSION

The results of this study indicate that there are interspecific introgression events
in populations of G. mustelinum under natural conditions. As discussed by Menezes et al.
(2014a), there is morphological evidence of G. barbadense introgressions in the G. mustelinum
population in Riacho Jacaré, although molecular evidence was not found with the SSR markers
used, except for one F, hybrid. Another hybrid, derived from seeds collected in situ from the
Riachao stream population, was also detected, and confirmed using SSR markers. To judge
by the small size of upland cotton coops and consequently the lower proportions of pollen
produced sympatrically with wild populations, one would expect few hybridization events given
that pollen competition is a partial reproductive barrier in cotton (Pereira et al., 2012). However,
when considering the population size of Riacho Riach&o, this hybrid is 5% of its composition, an
event that is no longer defined as rare. The establishment and expansion of upland cotton may
lead to an increase in the rate of hybridization (Pereira et al., 2012), which may compromise
the integrity of the wild gene pool (Freire, 2002).

Currently, interspecific gene flow does not affect the conservation of wild cotton,
probably because of genomic preferences related to pollen receptor status (Adams and
Wendel, 2004). However, preventive measures must be taken, because the rate of interspecific
crosses is positively correlated with the frequency of exotic cotton. Therefore, coexistence
between them should be avoided.
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