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Review on relatiOnship between invasiveness of plants and their DNA C-value
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Abstract : More and more attention has been paid to invasive plants and their impact on native species, communities, and
ecosystems. Prediction of the invasive potentials of alien species is an important subject in invasion ecology. Since the 1990s,
most literature on predicting weediness or invasiveness of plants has focused on the characteristics of the plant, or on the
invaded environment. Unfortunately, there has been no satisfactory answer about what attributes make some species more
invasive. At the cellular level, the large variation in chromosome number and ploidy level may be an important form of
phenotypic variation contributing to invasiveness. It has been questioned since the 1930s whether such variation is of adaptive
significance and whether it is related to environmental factors; however, no direct or causal links have yet been found. Because
of the failure to demonstrate direct and causal relationships between chromosome number, ploidy level, and environmental

factors, interest in gross genomic form has focused instead on the amount of DNA, especially after it was shown that the 1C
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amount is very variable among cohesive groups of species with similar organizational complexity. Variation in DNA C-value has
far-reaching biological consequences and can be of considerable adaptive and hence ecological significance, especially in
angiosperms. Considerable evidence has shown that striking positive relationships exist between DNA C-value and various
phenotypic characters at the cellular level (i. e. cell size and mass, rate of cell development, etc. ). DNA can affect the
phenotype in two ways, firstly through expression of genetic information, and secondly, through the biophysical effects of its
mass and volume, the latter defined as nucleotypic effects. Nucleotypic variation in DNA C-value sets absolute limits on both
the minimum size and mass of the basic unit of plant anatomy (1. e. the cell) and the minimum time needed to produce a similar
cell with newly synthesized organic molecules. Moreover, such effects are additive in complex multi-cellular vascular plants,
and the potential effects of genome size (DNA C-value) can apply to every cell and tissue and act on many aspects of the life
history of the plant, including growth rate, seed weight, minimum generation time and type of life cycle. Therefore, it
profoundly affects where, when, and how plants grow.

By reviewing current studies, we found that variation in DNA C-value has adaptive significance and is correlated with the
environment and the geographical distribution of species. The success of different weed species was related many different
traits, including the ability to: (1) establish quickly and display a short juvenile phase; (2) develop rapidly throughout the life
cycle and have a short minimum generation time; and (3) rapidly produce many small seeds. All of these characters are known
to correlate with low DNA C-value, especially in rapidly-changing environments. Thus, taking these various nucleotypic
relationships together, it seems reasonable to predict that, as a class, successful weeds may tend to have smaller DNA C-
values and a lower range of genome sizes than other species. In addition, plants of lower DNA C-value have more potential to
acclimate to unstable environments, and become successful invaders, as evidenced by the negative relationship between nuclear
DNA C-value and plant invasiveness. This review m.ay provide a scientific basis for a predictive theory on plant invasiveness.

Key words : biological invasion; nuclear DNA C value; nucleotype; invasiveness; life history
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