










































































1.3.3 Enemy release hypothesis

Invasive alien species have escaped from their natural enemies and therefore have a greater
competitive advantage over the native species (Clay, 2003; Torchin et al., 2003; Keane and
Crawley, 2002; Mack et al., 2000). Alien invasive species typically have few or no natural
enemies in the invaded region (Mack et al., 2000). Without natural enemies, invaders allocate
more of their resources to growth, to acquiring water and nutrients, and to reproduction, and are
thus able to compete with indigenous species for space, nutrients and sunlight. In contrast, native
plants must continue battling their natural enemies, plus'compete with new weed neighbours
(Lake and Leishman, 2004; Keane and Crawley, 2002). For example, purple loosestrife (Lythrum
salicaria L.) (Lythraceae) is a highly invasive competitor in wetlands in North America,
although its success may be reduced if controlling herbivores are introduced from its native
habitat (Houlahan and Findlay, 2004; Smith and Smith, 2001) and this is further evidenced by
the highly successful biological control programmes using a root-mining weevil, Hylobius
transversovittatus, two leaf-eating beetles, Galerucella calmariensis and Galerucella pusilla, and
a flower-feeding weevil Nanophyes marmoratus (Lindgren et al., 2002). The enemy release
hypothesis is further supported through the biological control of some invasive plants such as
Salvinia molesta (Tipping et al., 2008), Eichhornia crassipes (Hill and Coetzee, 2008; Cilliers et
al., 2003; Center et al., 2002), Pistia stratiotes (Neuenschwander, et al., 2009; Hill, 2003; Dray
et al., 1993,) and Azolla filiculoides (Hill, 2003; Mc Connachie et al., 2003).

1.3.4 Disturbance hypothesis

Invasive aquatic weeds tend to become problematic in habitats that are disposed to ecological
disturbance and often thrive in habitats that are in a constant state of disturbance. Disturbance
may play a role in enabling invasive species to penetrate relatively mature communities
(Nagasaka et al., 2002; Lugo, 1994). After a disturbance, if the new environmental conditions fit
the niche requirement of the exotic species, the plant may colonize and spread successfully
(Facon et al., 2006), so that the introduced species that are pre-adapted to their new habitat will
probably succeed (Facon et al., 2006). According to Havel et al. (2005), disturbances open
environments to invasion because they may break down natural barriers. This means that the

success of an introduced species will also depend on other characteristics such as species traits,
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