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Chapter 7 

General discussion: risk assessment 

and management of exotic gene flow 

from plantations in Tasmania 

 

7.1 Introduction 

The present work has provided valuable information on the patterns of pollen-mediated 

gene flow from E. nitens plantations in Tasmania, and the factors that influence the 

degree to which it may occur. This information can now be used to assess the risk of 

gene flow and introgression, and determine which species and populations are likely to 

be most affected. Potts et al. (2003) provided a framework for such risk assessment that 

outlines each step in the process of gene flow, and the points at which barriers may 

occur to prevent or reduce levels of introgression. This framework will be used as the 

basis for the present chapter, and represents the process that should be adopted to 

identify the species at risk that will need further population-by-population risk analysis. 
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7.2 Framework of risk assessment 

7.2.1 Identification of conservation values 

Prior to determining the potential for gene flow into native populations, the conservation 

value of each species should be considered. Species of high conservation value i.e. those 

that are rare or endangered, within areas of reservation or part of an evolutionary 

significant unit, may need more thorough assessment of the risks, in the same way that 

other potential threats are assessed (Potts et al. 2003). Included in this, the proportion of 

the range of each native species that is at risk will also need to be estimated and 

monitored. This may result in more abundant species being of concern if they are 

frequently in the proximity of plantations. This will be best conducted with spatial 

information and analysis systems (Geographical Information Systems), which will 

integrate conservation details for individual populations across Tasmania, with the 

distribution of plantations. In addition to this, information dictating the potential for 

gene flow, outlined in the present work, will need to be integrated into this system, as 

well as new information that is gathered in the future. The development of this system 

will therefore represent a practical conclusion to the research on exotic gene flow in 

Tasmania.  

7.2.2 Pollen quantity 

7.2.2.1 Age to first flowering and flower abundance 

Gene flow from plantations will not occur if they do not flower. Half of the E. nitens in 

the flowering survey conducted in Chapter 5 were growing as routine plantations, 

indicating the ability of E. nitens to flower under such conditions. In a study of the 

flowering characteristics of E. nitens in Tasmania (Moncur et al. 1994), most of the E. 
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nitens populations that were assessed, were plantations. These plantations ranged in age 

from four to eleven years of age, and again indicated the capacity of E. nitens to flower 

prior to harvesting. At least for pulp wood regimes, harvesting usually occurs at 10-14 

yrs of age (K. Joyce from Gunns Ltd pers. com.). Similar to the present study, Moncur et 

al. (1994) used trees that were either in edge rows of plantations, or in seed orchards or 

fence rows, both of which have similar growing conditions to edge row trees (i.e. high 

light availability). These conditions promote flowering (Graca 1987; Williams 2000), 

and therefore levels of flowering documented for edge row trees are greater than trees 

within plantations. Planting of genotypes or species that flower later than harvest age, as 

edge trees around the rest of the plantation, may prove an effective strategy for at least 

reducing exotic pollen output. However, further information on the levels and pattern of 

flowering within E. nitens plantations are required. An additional influence on flowering 

will be the change in the management of plantations for pulp wood, to management for 

saw log production. Interest in this alternative management regime is increasing in 

Tasmania (Kube et al. 2001). This will result in greater spacing between trees within 

plantations and a considerably later age of harvesting. Both of these factors will result in 

greater amounts of flowering and pollen release by the E. nitens and a greater potential 

for exotic gene flow. 

7.2.2.2 “Source vs sink” 

The size of the plantation relative to the population of the native species needs to be 

considered, as this will influence the quantity of pollen that reaches native flowers (Potts 

and Reid 1988; Potts et al. 2003). Some information on the influence of source to sink 

ratios came from the assessment of pollen dispersal patterns from E. nitens plantations 
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(Chapter 2). Trees assessed at the most fragmented native site, tended to display higher 

levels of hybridisation with the local E. nitens plantation than trees assessed at the least 

fragmented site. The more highly fragmented population had much fewer trees in a 

given area relative to the size of the plantation, resulting in the source to sink ratio being 

greater. This same pattern was found for hybridisation between E. risdonii and E. 

amygdalina (Potts and Reid 1988), where pollen dispersal into small populations 

resulted in higher levels of F1 hybridisation ( X = 42%) compared with the boundary of 

larger populations ( X = 23.5%). It is certainly clear, therefore, that higher source to sink 

ratios will increase levels of gene flow (see also Hamrick and Nason 2000; Dick et al. 

2003), but in terms of specific guidelines on the impacts of various source to sink ratios, 

limited information can be provided. 

7.2.3 Pollen dispersal 

The inability of E. nitens pollen to reach receptive stigma of native species will prevent 

exotic gene flow. Patterns of pollen flow are typically variable and can be influenced by 

a range of factors. These include the behaviour of pollen vectors (i.e. insect, bird, 

mammal or wind), inter and intraspecific flowering patterns, pollen longevity and the 

structure of donor and recipient populations (Adams 1992; Ellstrand 1992b; Hamrick 

and Nason 2000). Consequently, determining effective guidelines based on patterns of 

pollen movement can be difficult. Chapter 2 describes the pattern of pollen flow from 

three plantations in Tasmania. Pollen flow across all the sites resulted in a steep drop in 

the levels of hybridisation from the boundary (14%) through to 2 -300 m (1%), which 

then continued at this level to the limits of the studied area. However, a trend was 

evident at the more fragmented sites, for higher levels of hybridisation occurring at 
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greater distances from plantation boundaries. This result suggests that 300 m would be 

an effective buffer distance for substantially reducing levels of gene flow into 

continuous synchronously flowering forests. However, for fragmented forest populations 

or where source to sink ratios are higher, isolation distances will have to be much 

greater. 

7.2.4 Divergence in season of flowering 

The potential exists for flowering time differences between E. nitens and native 

populations to prevent gene flow (Chapter 5). The present work demonstrated that, 

despite high levels of variability in the time of flowering across sites for each species, 

the level of flowering overlap they displayed with E. nitens was relatively similar and 

predictable, allowing for species wide generalisations to be made. Combined with the 

spatial proximity of plantations to native species, these data reduced the number of 

species at substantial risk of pollination by E. nitens in Tasmania down to eight; these 

were E. brookeriana, E. gunnii, E. johnstonii, E. ovata, E. perriniana, E. rodwayi, E. 

rubida and E. subcrenulata. The rare species E. perriniana, was particularly at risk of 

pollination due to its small population size, high flowering overlap and close spatial 

proximity to E. nitens. 

The analysis of the flowering time data further indicated that the protandrous nature of 

eucalypt flowering appeared to be biasing the direction of pollen flow and hybridisation. 

If a native species flowered later than E. nitens in a season, but still overlapped in 

flowering, it appeared to result in lower levels of hybridisation than in the reciprocal 

cross onto E. nitens. The species for which protandry is likely to reduce levels of gene 
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flow from plantations are E. cordata (highland populations), E. dalrympleana, E. 

rodwayi, E. subcrenulata, E. urnigera and E. viminalis. Four of these species, E. 

cordata, E. dalrympleana, E. urnigera and E. viminalis, were already identified as 

having low potential for pollination by E. nitens based on flowering time and spatial 

proximity, and therefore the influence of protandry may further reduce this likelihood. 

7.2.5 Crossability 

For the species that are not reproductively isolated from E. nitens by pre-pollination 

barriers, post-pollination mechanisms appear to further reduce the likelihood of gene 

flow. Firstly, a strong barrier exists to crossing between species from subgenus 

Eucalyptus and Symphyomyrtus (Griffin et al. 1988; Ellis et al. 1991). This results in 

almost half of Tasmania’s native eucalypt species being incompatible with E. nitens 

(which belongs to Symphyomyrtus). Of the native Symphyomyrtus species, E. globulus is 

also unable to be pollinated by E. nitens due to style length incompatibility (Gore et al. 

1990). Combined with this, work conducted in Chapter 6 provided the first suggestion 

that further post-mating barriers exist between E. nitens and many native 

Symphyomyrtus species. Supplementary pollination of E. nitens pollen onto open-

pollinated flowers of native Symphyomyrtus species produced hybrids with only six of 

the 13 species tested. Controlled pollination with E. nitens pollen compared to 

intraspecific pollen, also showed a significant decrease in seed per flower. Of the eight 

species identified as at risk of E. nitens pollination, based on their flowering time and 

spatial proximity, four did not produce hybrids after supplementary pollination (E. 

johnstonii, E. rodwayi, E. rubida and E. subcrenulata). This therefore could further 

reduce the number of species at substantial risk. However, these results from 
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supplementary pollination have to be verified, as low numbers of seed were tested for all 

four of these species. Nevertheless, the potential does appear to exist for effective post-

mating barriers to exotic gene flow. 

7.2.6 Post-dispersal fitness 

7.2.6.1 F1 hybrid establishment and vegetative fitness 

If F1 hybrid seed is produced, it appears likely that post-dispersal selection will reduce 

the proportion of exotic hybrids that establish in the wild, compared to the native species 

(Chapter 4). This selection is also likely to be sustained through the older ages of the 

hybrids. However, whether it will prevent them from reaching reproductive maturity is 

uncertain. Nevertheless, combined with other partial barriers to gene flow, post-dispersal 

barriers may be effective at reducing gene flow and introgression to very low levels. The 

environment in which the exotic E. nitens F1 hybrids establish in, may influence the 

degree to which post-dispersal selection will restrict gene flow (Anderson 1948; Arnold 

1997). Due to the limited seed dispersal capacity of eucalypts (Chapter 3, Cremer 1966; 

Potts and Wiltshire 1997), exotic E. nitens hybrids are unlikely to establish out of the 

maternal parent’s habitat. This therefore provides a greater focus for future assessments 

of the fitness of exotic hybrids in the wild, which will need to be conducted for the 

species at high risk of exotic gene flow. If particular exotic F1 hybrid combinations do 

prove to have poor fitness, this will impact on the reproductive output of the native 

maternal parent, as fewer offspring will be capable of surviving. This is likely to be an 

insignificant impact when levels of hybridisation are low. However, in cases when levels 

of hybridisation are high, particularly in small populations such as that for E. perriniana, 

this impact may be significant. 
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The work described in Chapter 4 also verified the importance of disturbance for the 

establishment of exotic E. ovata x nitens F1 hybrids and pure E. ovata, which is the case 

for the establishment of most species of eucalypts (Ashton and Williams 1973; Ashton 

1975a; Bowman and Kirkpatrick 1986; Gill 1997). This information could potentially be 

used for the management of exotic gene flow. If, for example, a plantation had been 

established next to a population at risk of gene flow, preventing disturbance of that 

native population until after the plantation was harvested, and then avoiding future 

planting in that area, would prevent the establishment of most hybrid seed. In addition to 

this, the distinct characteristics of the E. nitens F1 hybrids, documented in Chapter 6, 

would allow the confident identification of exotic hybrids in the wild. Consequently, if 

exotic hybrids did establish in a native population of concern, a program of manual 

weeding could be developed for their removal. 

7.2.6.2 F1 hybrid reproductive fitness  

If the hybrids were to reach an older age, evidence indicates that they will be able to 

produce flowers and therefore reproduce (Drake 1981b; Potts 1986; Potts and Reid 

1988; Potts and Wiltshire 1997). No evidence of inviability of F1 hybrid pollen appears 

to exist in the literature for eucalypts. Flower or capsule abundance of hybrids in the 

wild appears to vary from intermediate to below that of parental species (Drake 1981a; 

Drake 1981b; Potts 1986; Potts and Wiltshire 1997), but does not appear to represent a 

strong barrier to subsequent gene flow. Nevertheless, literature on the reproductive 

output of F1 hybrids of Eucalyptus in the wild is limited. 
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7.2.6.3 Potential for later generation hybridisation 

The flowering characteristics, and in particularly the inheritance of characters that 

influence flowering time, appear to greatly influence the potential for later generation 

hybridisation. In many cases, the F1 hybrid will flower at an intermediate time relative to 

their parents and therefore have a high potential for backcrossing with the parental 

species. In other cases, such as expected for E. ovata x E. nitens, the F1 hybrids may be 

asynchronous in flowering with parental species and therefore have limited potential for 

backcrossing (Chapter 5, Lopez et al. 2000b; Barbour et al. 2002a). In these situations, 

the potential for three-way hybridisation then arises (Barbour et al. 2002a). However, 

while successful three-way hybridisation was reported in the present work (Chapter 6), 

their performance appeared poor relative to that of intraspecific outcrosses and many 

F1s, which would reduce the probability of introgression with a third species. In 

comparison, the backcross hybrids that were produced appeared to be as successful as 

intraspecific crosses, and their level of performance appeared unlikely to represent a 

barrier to introgression (a trend also seen for E. globulus and E. nitens) (Tilyard et al. 

2000).  

7.2.7 Guidelines based on taxonomic relatedness 

While it is recognised that hybridisation is less likely to be successful between species 

that are more distantly related (Griffin et al. 1988; Ellis et al. 1991; Tibbits 2000; 

Delaporte et al. 2001b), this trend was not found to be the case in the present work under 

supplementary pollination (Chapter 6). Highest levels of hybridisation were recorded 

between species that were more distantly related to E. nitens. However, there was trend 

across the four series of native species in their ability to hybridise with E. nitens, 
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irrespective of how closely related they were to E. nitens. Hybridisation was recorded 

for species from the series Foveolatae and Orbiculare (E. nitens belongs to Globulares) 

while it was limited with species from Semiunicolores, and no hybridisation was 

recorded with Viminalae under supplementary pollination. 

7.3 Management of the species at risk 

The broad-scale study identified four species appear to be of particular concern of exotic 

gene flow in Tasmania. These are E. brookeriana, E. gunnii, E. ovata and E. perriniana. 

This was based on their high proximity to plantations, flowering synchrony, and 

confirmed crossability with E. nitens, with the rare species E. perriniana being of 

particular concern. Several of the species that were found at risk of pollination did not 

produce E. nitens hybrids after supplementary pollination (i.e. E. johnstonii, E. rodwayi, 

E. rubida and E. subcrenulata). However, these finding will need to be verified before a 

post-mating barrier can be declared as effective at preventing the production of hybrids. 

Of the species found at low risk of exotic pollination, i.e. E. barberi, E. cordata, E. 

dalrympleana, E. urnigera and E. viminalis, some displayed additional barriers that 

would act further to reduce the potential for gene flow. These were bias in the direction 

of gene flow due to protandry, apparent poor crossability of E. nitens pollen, and likely 

post-zygotic selection against the exotic hybrids in the wild. This would result in the risk 

of gene flow into populations of theses species being even lower than that based on the 

potential for pollination alone. The same applies to the remaining species with low 

potential for exotic pollination, E. archeri and E. vernicosa. While they did not display 

all of these additional barriers, the high degree of spatial and/or ecological isolation 
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between the habitats where plantations are established and that of the populations of 

these species, would suggest that the potential for gene flow is low. The remaining 

species, E. morrisbyi, again would have virtually no opportunity for pollination by 

plantations. However, its close proximity to residential areas and small population size 

may place it at risk of gene flow from ornamental species. 

Because of the difficulties in predicting gene flow, the broad-scale risk assessment 

presented here will need to be combined with strategies for monitoring levels of gene 

flow, to ensure that predicted levels are comparable to actual levels. The techniques 

developed in Barbour et al. (2002b), proved an effective way of easily assessing levels 

of hybridisation. Open-pollinated seed collections from trees in closest proximity to 

plantations, followed by its germination and growth under glasshouse conditions, allows 

for simple morphological screening for exotic F1 hybrids. The morphological 

characteristics of the E. nitens F1 hybrids with eleven of the 16 potential native seed 

parents have been outlined in Chapter 6. The allozyme marker developed in Barbour et 

al. (2002b) and in Chapter 3 could also be developed further, as well as new molecular 

markers, for verification of E. nitens F1 hybrids with other native species. In addition, 

monitoring the potential for pollination through flowering surveys of specific sites may 

be necessary, to verify the trends described in Chapter 5.  

7.4 Concluding comments 

Prior to this study and based on the limited data available, there appeared to be a high 

potential for pollen-mediated gene flow from exotic E. nitens plantations into large areas 

of native eucalypt forest throughout Tasmania. This prediction was based on a number 
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of factors. The large area, broad distribution and recent expansion of E. nitens 

plantations in Tasmania, which is likely to result in large quantities of exotic pollen 

being released into native forests, as the plantation estate matures (Wood et al. 2001, 

Fig. 5.1). Combined with this, patterns of recorded interspecific hybridisation, suggested 

that E. nitens could hybridise with over half the native species (Griffin et al. 1988; 

Williams and Potts 1996), and artificial pollination studies had also shown that E. nitens 

could also act as a mother tree in hybridising with many of these species (Tibbits 1989; 

Tibbits 2000). In addition, hybridisation between plantation grown E. nitens and E. 

ovata had already been detected (Barbour et al. 2002b). Consequently, a high potential 

for exotic gene flow was evident. Nevertheless, the results from the present work have 

shown that this potential is considerably restricted compared to initial predictions. This 

was due to the existence of a number of natural barriers to gene flow. A stronger 

understanding of these barriers and the factors influencing gene flow has allowed the 

broad-scale detection of species and populations at risk. 



References  

  140 

References 

Abbott RJ, James JK, Milne RI, Gillies ACM (2003) Plant introductions, hybridization 

and gene flow. Philosophical Transactions of the Royal Society of London Series 

B-Biological Sciences 358, 1123-1132. 

Adams WT (1992) Gene dispersal within forest tree populations. New Forests 6, 217-

240. 

Albert ME, Dantonio CM, Schierenbeck KA (1997) Hybridization and introgression in 

Carpobrotus spp. (Aizoaceae) in California. 1. Morphological evidence. 

American Journal of Botany 84, 896-904. 

Allison BK, Wood MS (2003) 'National forest inventory 2003.' Bureau of Rural 

Sciences, Canberra. 

Almodovar A, Suarez J, Nicola GG, Nuevo M (2001) Genetic introgression between 

wild and stocked brown trout in the Douro River basin, Spain. Journal of Fish 

Biology 59, 68-74. 

Anderson E (1948) Hybridization of the habitat. Evolution 2, 1-9. 

Andersson A, Thulin C, Tegelstrom H (1999) Applicability of rabbit microsatellite 

primers for studies of hybridisation between an introduced and a native hare 

species. Hereditas 130, 309-315. 

Anttila CK, Daehler CC, Rank NE, Strong DR (1998) Greater male fitness of a rare 

invader (Spartina alterniflora, Poaceae) threatens a common native (Spartina 

foliosa) with hybridization. American Journal of Botany 85, 1597-1601. 

Arnold ML (1992) Natural hybridisation as an evolutionary process. Annual Review of 



References  

  141 

Ecology and Systematics 23, 237-261. 

Arnold ML (1997) 'Natural hybridization and evolution.' (Oxford University Press: 

Oxford, UK)  

Arnold ML, Bulger MR, Burke JM, Hempel AL, Williams JH (1999) Natural 

hybridization: How low can you go and still be important? Ecology 80, 371-381. 

Arnold ML, Hamrick JL, Bennett BD (1993) Interspecific pollen competition and 

reproductive isolation in Iris. Journal of Heredity 84, 13-16. 

Arnold ML, Hodges SA (1995) Are natural hybrids fit or unfit relative to their parents? 

Trends in Ecology & Evolution 10, 67-71. 

Arnold ML, Kentner EK, Johnston JA, Cornman S, Bouck AC (2001) Natural 

hybridisation and fitness. Taxon 50, 93-104. 

Ashton DH (1975a) Studies of litter in Eucalyptus regnans forests. Australian Journal of 

Botany 23, 413-433. 

Ashton DH (1975b) Studies of the flowering behaviour in Eucalyptus regnans F. Muell. 

Australian Journal of Botany 23, 399-411. 

Ashton DH, Williams G (1973) The occurrence of gum-topped stringybarks in the 

Trentham forest. Victorian Naturalist 90, 90-92. 

Barbour RC, Lopez GA, Potts BM (2002a) Flowering time as a barrier to introgression 

in Eucalyptus. In 'IUFRO symposium on population and evolutionary genetics of 

forest trees'. Stara Lesna, Slovakia p. 81. (Arbora Publishers, Zvolen) 

Barbour RC, Potts BM, Vaillancourt RE, Tibbits WN, Wiltshire RJE (2002b) Gene flow 

between introduced and native Eucalyptus species. New Forests 23, 177-191 (see 

General appendix). 



References  

  142 

Bateman AJ (1947) Contamination of seed crops. 1. Insect pollination. Journal of 

Genetics 48, 257-275. 

Benetka V, Mottl J, Vackova K, Pospiskova M, Dubsky M (1999) Estimation of the 

introgression level in Populus nigra L. populations by means of isozyme gene 

markers. Silvae Genetica 48, 218-223. 

Bleeker W (2003) Hybridization and Rorippa austriaca (Brassicaceae) invasion in 

Germany. Molecular Ecology 12, 1831-1841. 

Boavida LC, Silva JP, Feijo JA (2001) Sexual reproduction in the cork oak (Quercus 

sober L). II. Crossing intra- and interspecific barriers. Sexual Plant Reproduction 

14, 143-152. 

Bowman DMJS, Kirkpatrick JB (1986) Establishment, suppression and growth of 

Eucalyptus delegatensis R.T. Baker in multiaged forests. I. The effects of fire on 

mortality and seedling establishment. Australian Journal of Botany 34, 63-72. 

Brooker I, Kleinig D (1996) 'Eucalyptus an illustrated guide to identification.' (Reed 

Books: Melbourne, Australia)  

Brooker MIH (2000) A new classification of the genus Eucalyptus L'Her. (Myrtaceae). 

Australian Systematic Botany 13, 79-148. 

Brown BJ, Mitchell RJ (2001) Competition for pollination: effects of pollen of an 

invasive plant on seed set of a native congener. Oecologia 129, 43-49. 

Burke JM, Gardner KA, Rieseberg LH (2002) The potential for gene flow between 

cultivated and wild sunflower (Helianthus annuus) in the United States. 

American Journal of Botany 89, 1550-1552. 

Butler D (1994) Bid to protect wolves from genetic pollution. Nature 370, 497. 



References  

  143 

Cagelli L, Lefevre F (1995) The conservation of Populus nigra L. and gene flow with 

cultivated poplars in Europe. Forest Genetics 2, 135-144. 

Campbell DR, Waser NM (2001) Genotype-by-environment interaction and the fitness 

of plant hybrids in the wild. Evolution 55, 669-676. 

Carle J (2001) Forest plantations. In 'Global forest resources assessment. Main report' 

pp. 23-38. (Food and Agriculture Organisation of the United Nations)  

Carney SE, Hodges SA, Arnold ML (1996) Effects of differential pollen-tube growth on 

hybridization in the Louisiana Irises. Evolution 50, 1871-1878. 

Cauvin B, Potts BM, Potts WC (1987) Eucalyptus : Hybridation artificielle - barrières et 

hérédité des caracteres. In 'Annales de recherches sylvicoles' pp. 255-303. 

(Association Forêt-Cellulose: Paris)  

Collar NJ, Stuart SN (1985) 'Threatened birds of Africa and related islands.' (ICBP and 

IUCN: Cambridge, UK)  

Commonwealth of Australia (1997) 'Nationally agreed criteria for the establishment of a 

comprehensive, adequate & representative reserve system for forest in Australia.' 

(Commonwealth of Australia: Canberra, Australia)  

Commonwealth of Australia (1998) 'A framework of regional (sub-national) level 

criteria and indicators of sustainable forest management in Australia.' 

(Department of Agriculture, Fisheries and Forestry: Canberra, Australia)  

Commonwealth of Australia (2003) 'The Australian Forestry Standard.' (Australian 

Forestry Standard Project Office: Canberra, Australia)  

Coulibaly S, Pasquet RS, Papa R, Gepts P (2002) AFLP analysis of the phenetic 

organization and genetic diversity of Vigna unguiculata L. Walp. reveals 



References  

  144 

extensive gene flow between wild and domesticated types. Theoretical & 

Applied Genetics 104, 358-366. 

Cremer KW (1966) Dissemination of seed from Eucalyptus regnans. Australian 

Forestry 30, 33-37. 

Crivelli A, Poizat G, Berrebi P, Jesensek D, Rubin JF (2000) Conservation biology 

applied to fish: The example of a project for rehabilitating the marble trout 

(Salmo marmoratus) in Slovenia. Cybium 24, 211-230. 

Crochet PA, Dubois A, Ohler A, Tunner H (1995) Rana (Pelophylax) ridibunda Pallas, 

1771, Rana (Pelophylax) perezi Seoane, 1885 and their associated klepton 

(Amphibia, Anura) : morphological diagnoses and description of a new taxon. 

Bulletin Museum National d’Histoire Naturelle 17, 11-30. 

Dale PJ (1992) Spread of engineered genes in to wild relatives. Plant Physiology 100, 

13-15. 

Daniels RE, Sheil J (1999) Genetic pollution: concepts, concerns and transgenic crops. 

In 'Gene flow and agriculture: relevance to transgenic crops'. Farnham, UK. (Ed. 

PW Lutman) pp. 65-72. (British Crop Protection Council) 

Dawson IK, Simons AJ, Waugh R, Powell W (1996) Detection and pattern of 

interspecific hybridization between Gliricidia sepium and G. maculata in Meso-

America revealed by PCR-based assays. Molecular Ecology 5, 89-98. 

Day T, Schluter D (1995) The fitness of hybrids. Trends in Ecology and Evolution 10, 

288. 

de Assis TF (2000) Production and use of Eucalyptus hybrids for industrial purposes. In 

'Hybrid breeding and genetics of forest trees. Proceedings of QFRI/CRC-SPF 



References  

  145 

symposium, 9-14th April, Noosa'. (Eds HS Dungey, MJ Dieters and DG Nikles) 

pp. 63-74. (Department of Primary Industries: Brisbane)  

Delaporte KL, Conran JG, Sedgley M (2001a) Interspecific hybridization between three 

closely related ornamental Eucalyptus species: E. macrocarpa, E. youngiana and 

E. pyriformis. The Journal of Horticultural Science & Biotechnology 76, 384-

391. 

Delaporte KL, Conran JG, Sedgley M (2001b) Interspecific hybridization within 

Eucalyptus (Myrtaceae): Subgenus Symphyomyrtus, sections Bisectae and 

Adnataria. International Journal of Plant Sciences 162, 1317-1326. 

Delaporte KL, Conran JG, Sedgley M (2001c) Morphological analysis to identify the 

pollen parent of an ornamental interspecific hybrid Eucalyptus. Scientia 

Horticulturae 89, 55-72. 

Dick CW, Etchelecu G, Austerlitz F (2003) Pollen dispersal of tropical trees (Dinizia 

excelsa: Fabaceae) by native insects and African honeybees in pristine and 

fragmented Amazonian rainforest. Molecular Ecology 12, 753-764. 

DiFazio SP, Leonardi S, Cheng S, Strauss SH (1999) Assessing the potential risks of 

transgene escape from fiber plantations. In 'Gene flow and agriculture: relevance 

for transgenic crops'. Farnham, UK. (Ed. PW Lutman) pp. 171-176. (British 

Crop Protection Council) 

Di-Giovanni F, Kevan PG (1991) Factors affecting pollen dynamics and its importance 

to pollen contamination: a review. Canadian Journal of Forest Research 21, 

1155-1170. 

Drake DW (1975) Seed abortion in some species and interspecific hybrids of 



References  

  146 

Eucalyptus. Australian Journal of Botany 23, 991-995. 

Drake DW (1980) Contrasting success of natural hybridization in two Eucalyptus 

species pairs. Australian Journal of Botany 28, 167-191. 

Drake DW (1981a) Reproductive success of two Eucalyptus hybrid populations. I 

Generalized seed output model and comparison of fruit parameters. Australian 

Journal of Botany 29, 25-35. 

Drake DW (1981b) Reproductive success of two Eucalyptus hybrid populations. II 

Comparison of predispersal seed parameters. Australian Journal of Botany 29, 

37-48. 

Drake JA, Mooney HA, di Castri F, Groves RH, Kruger FJ, Rejanek M, Williamson M 

(Eds) (1989) 'Biological invasions: a global perspective.' (John Wiley and Sons: 

Brisbane)  

Dungey HS, Potts BM (2001) Possum damage to Eucalyptus species and hybrids in 

Tasmania. Australian Forestry 64, 446-452. 

Dungey HS, Potts BM (2003) Eucalypt hybrid susceptibility to Gonipterus scutellatus 

(Coleoptera: Curculionidae). Austral Ecology 28, 70-74. 

Dungey HS, Potts BM, Carnegie AJ, Ades PK (1997) Mycosphaerella leaf disease: 

genetic variation in damage to Eucalyptus nitens, E. globulus and their F1 hybrid. 

Canadian Journal of Forest Research 27, 750-759. 

Eber F, Boucherie R, Broucqsault LM, Bouchet Y, Chevre AM (1998) Spontaneous 

hybridisation between vegetable crops and weeds. 1: Garden radish (Raphanus 

sativus L.) and wild mustard (Sinapis arvensis L.). Agronomie 18, 489-497. 

Echelle AA, Connor PJ (1989) Rapid, geographically extensive genetic introgression 



References  

  147 

after secondary contact between two pupfish species (Cyprinodon, 

Cyprinodontidae). Evolution 43, 717-727. 

Ecosystem Services (2001) 'Eucalyptus ovata forest and woodland: extent, distribution 

and conservation assessment.' North, Baker and Associates, Hobart. 

Ellis MF (1991) Breeding systems and interspecific hybridisation in the genus 

Eucalyptus L'Her. PhD thesis, The University of South Australia. 

Ellis MF, Sedgley M, Gardner JA (1991) Interspecific pollen-pistil interaction in 

Eucalyptus L'Her. (Myrtaceae): The effect of taxonomic distance. Annals of 

Botany 68, 185-194. 

Ellstrand NC (1992a) Gene flow among seed plant populations. New Forests 6, 241-256. 

Ellstrand NC (1992b) Gene flow by pollen: implications for plant conservation genetics. 

Oikos 63, 77-86. 

Ellstrand NC, Devlin B, Marshall DL (1989) Gene flow by pollen into small 

populations: data from experimental and natural stands of wild radish. 

Proceedings of the National Academy of  Sciences 86, 9044-9047. 

Ellstrand NC, Elam DR (1993) Population genetic consequences of small population 

size: implications for plant conservation. Annual Review of Ecology and 

Systematics 24, 217-42. 

Ellstrand NC, Hoffman CA (1990) Hybridisation as an avenue of escape for engineered 

genes. Bioscience 40, 438-442. 

Ellstrand NC, Prentice HC, Hancock JF (1999) Gene flow and introgression from 

domesticated plants into their wild relatives. Annual Review of Ecology and 

Systematics 30, 539-563. 



References  

  148 

Ellstrand NC, Schierenbeck KA (2000) Hybridization as a stimulus for the evolution of 

invasiveness in plants? Proceedings of the National Academy of Sciences of the 

United States of America 97, 7043-7050. 

Emms SK, Arnold ML (1997) The effect of habitat on parental and hybrid fitness: 

transplant experiments with Louisiana irises. Evolution 51, 1112-1119. 

Emms SK, Hodges SA, Arnold ML (1996) Pollen-tube competition, siring success, and 

consistent asymmetric hybridization in Louisiana irises. Evolution 50, 2201-

2206. 

Fritz RS, Moulia C, Newcombe G (1999) Resistance of hybrid plants and animals to 

herbivores, pathogens, and parasites. Annual Review of Ecology and Systematics 

30, 565-591. 

Fritz RS, Nichols-Orians CM, Brunsfeld SJ (1994) Interspecific hybridization of plants 

and resistance to herbivores: hypotheses, genetics and variable responses in a 

diverse herbivore community. Oecologia 97, 106-117. 

Gallagher KG, Schierenbeck KA, Dantonio CM (1997) Hybridization and introgression 

in Carpobrotus Spp. (Aizoaceae) in California. 2. Allozyme evidence. American 

Journal of Botany 84, 905-911. 

Gill AM (1997) Eucalypts and fires: interdependent or independent? In 'Eucalypt 

ecology: individuals to ecosystems'. (Eds J Wiliams and J Woinarski) pp. 151-

167. (Cambridge University Press: Cambridge)  

Gore PL, Potts BM (1995) The genetic control of flowering time in Eucalyptus globulus, 

E. nitens and their F1 hybrids. In 'Proceeding of the CRC-THF IUFRO 

conference on eucalypt plantations: improving fibre yield and quality, 19-24 



References  

  149 

Feb.' Hobart, Tasmania. (Eds BM Potts, NMG Borralho, JB Reid, RN Cromer, 

WN Tibbits and CA Raymond) pp. 241-242. (CRC for Temperate Hardwood 

Forestry) 

Gore PL, Potts BM, Volker PW, Megalos J (1990) Unilateral cross-incompatibility in 

Eucalyptus : the case of hybridisation between E. globulus  and E. nitens. 

Australian Journal of Botany 38, 383-394. 

Goswami HK (1999) Terminator seeds will result in genetic pollution. Current Science 

76, 717. 

Graca MEC (1987) Evaluation of flowering and seed production potential of Eucalyptus 

dunnii in Brazil. Boletim-de-Pesquisa-Florestal 14, 1-12. 

Griffin AR (1980) Floral phenology of a stand of mountain ash (Eucalyptus regnans F. 

Muell.) in Gippsland, Victoria. Australian Journal of Botany 28, 393-404. 

Griffin AR, Burgess IP, Wolf L (1988) Patterns of natural and manipulated hybridisation 

in the genus Eucalyptus L'Herit. - a review. Australian Journal of Botany 36, 41-

66. 

Griffin M (1998) The species diversity, distribution and conservation of Namibian 

Mammals. Biodiversity & Conservation 7, 483-494. 

Gueritaine G, Bazot S, Darmency H (2003) Emergence and growth of hybrids between 

Brassica napus and Raphanus raphanistrum. New Phytologist 158, 561-567. 

Guyomarch JC, Guyomarch C (1999) Vocal communication in European quail - 

comparison with Japanese quail. Nature Biotechnology 18, 747-748. 

Haffner P (1997) Assessment of recent introductions of amphibians and reptiles in 

inland aquatic systems in metropolitan France. Bulletin Francais de la Peche et 



References  

  150 

de la Pisciculture 344-45, 155-163. 

Hale ML, Lurz PWW, Shirley MDF, Rushton S, Fuller RM, Wolff K (2001) Impact of 

landscape management on the genetic structure of red squirrel populations. 

Science 293, 2246-2248. 

Hamrick JL, Nason JD (2000) Gene flow in forest trees. In 'Forest conservation 

genetics: principles and practice'. (Eds A Young, D Boshier and T Boyle) pp. 81-

90. (CABI Publishing: Wallingford; UK)  

Hardner CM, Potts BM (1997) Post-dispersal selection under mixed-mating in 

Eucalyptus regnans. Evolution 51, 103-111. 

Hause TP, Bjorn GK (2001) Hybrids between wild and cultivated carrots in Danish 

carrot fields. Genetic Resources & Crop Evolution 48, 499-506. 

Hernandez-Verdugo S, Luna-Reyes R, Oyama K (2001) Genetic structure and 

differentiation of wild and domesticated populations of Capsicum annuum 

(Solanaceae) from Mexico. Plant Systematics & Evolution 226, 129-142. 

Heywood VH (1989) Patterns, extents and modes of invasions by terrestial plants. In 

'Biological invasions: a global perspective'. (Eds JA Drake, HA Mooney, F di 

Castri, RH Groves, FJ Kruger, M Rejmanek and M Williamson) pp. 31-60. (John 

Wiley & Sons Ltd: Chichester)  

Higgins SI, Richardson DM (1998) Pine invasions in the southern hemisphere: 

modelling interactions between organism, environment, and disturbance. Plant 

Ecology 135, 79-93. 

Hingston AB (2002) Pollination ecology of Eucalyptus globulus Labill. ssp. globulus 

and E. nitens (Deane & Maiden) Maiden (Myrtaceae). PhD thesis, University of 



References  

  151 

Tasmania. 

Hoffman CA (1990) Ecological risks of genetic engineering of crop plants. Bioscience 

40, 434-437. 

House SM (1997) Reproductive biology of eucalypts. In 'Eucalypt ecology: individuals 

to ecosystems'. (Eds J Williams and J Woinarski) pp. 30-56. (Cambridge 

University Press: Cambridge)  

Howard R, Ashton DH (1967) Studies of soil seed in snow gum woodland (E. pauciflora 

Sieb. ex Spreng var. alpina (Benth.) Ewart). Victorian Naturalist 84, 331-335. 

Hu X, Wu R, Han Y (2001) An approach to sustainable management of population 

genetic resources of trees II. Management analysis of plantation and natural 

population of some autochthonous tree species in China. Forest Research, 

Beijing 14, 1-7. 

Ingram J (2000) The separation distances required to ensure cross-pollination is below 

specified limits in non-seed crops of sugar beet, maize and oilseed rape. Plant 

Varieties & Seeds 13, 181-199. 

Jenczewski E, Ronfort J, Chevre AM (2003) Crop-to-wild gene flow, introgression and 

possible fitness effects of transgenes. Environmental Biosafety Research 2, 9-24. 

Kanowski PJ (1993) Forest genetics and tree breeding. Plant Breeding Abstracts 63, 

717-726. 

Kirkpatrick JB (1977) Eucalypt invasion in Southern California. Australian Geographer 

13, 387-393. 

Klips RA (1999) Pollen competition as a reproductive isolating mechanism between two 

sympatric Hibiscus species (Malvaceae). American Journal of Botany 86, 269-



References  

  152 

272. 

Kube PD, Raymond CA, Banham PW (2001) Breeding Eucalyptus nitens to improve 

wood quality and profitability. In 'IUFRO international symposium on 

developing the eucalypt of the future'. Valdivia, Chile p. 99. (IUFRO) 

Lamont BB, He T, Enright NJ, Krauss SL, Miller BP (2003) Anthropogenic disturbance 

promotes hybridization between Banksia species by altering their biology. 

Journal of Evolutionary Biology 16, 551-557. 

Lawrence R, Potts BM, Whitham TG (2003) Relative importance of plant ontogeny, 

host genetic variation, and leaf age for a common herbivore. Ecology 84, 1171-

1178. 

Ledig FT (1986) Conservation strategies for forest gene resources. Forest Ecology and 

Management 14, 77-90. 

Levin DA (1978) The origin of isolating mechanisms in flowering plants. Evolutionary 

Biology 11, 185-317. 

Levin DA, Francisco-ortega J, Jansen RK (1996) Hybridization and the extinction of 

rare plant species. Conservation Biology 10, 10-16. 

Levin DA, Kerster HW (1974) Gene flow in seed plants. Evolutionary Biology 7, 139-

218. 

Lexer C, Randell RA, Rieseberg LH (2003) Experimental hybridization as a tool for 

studying selection in the wild. Ecology 84, 1688-1699. 

Lopez GA, Potts BM, Gore PL (2000a) The inheritance of flowering time in 

interspecific F1 hybrids of Eucalyptus. In 'Hybrid breeding and genetics of forest 

trees. Proceedings of QFRI/CRC-SPF Symposium, 9-14th April 2000 Noosa, 



References  

  153 

Queensland, Australia'. (Eds HS Dungey, MJ Dieters and DG Nikles) pp. 453-

456. (Queensland Department of Primary Industries: Brisbane)  

Lopez GA, Potts BM, Tilyard PA (2000b) F1 hybrid inviability in Eucalyptus: the case 

of E. ovata x E. globulus. Heredity 85, 242-250. 

Lu BR, Song ZP, Chen JK (2003) Can transgenic rice cause ecological risks through 

transgene escape? Progress in Natural Science 13, 17-24. 

Maehr DS, Lacy RC (2002) Avoiding the lurking pitfalls in Florida panther recovery. 

Wildlife Society Bulletin 30, 971-978. 

Mayo O (1987) 'The theory of plant breeding.' (Clarendon Press: Oxford)  

McKinnon GE, Jordan GJ, Vaillancourt RE, Steane DA, Potts BM (2003) Glacial 

refugia and reticulate evolution: the case of the Tasmanian eucalypts. 

Philosophical Transactions of the Royal Society of London - Series B: Biological 

Sciences in press. 

Meddings RA, McComb JA, Calver MC, Thomas SR, Mazanec RA (2003) Eucalyptus 

camaldulensis x globulus hybrids. Australian Journal of Botany 51, 319-331. 

Mejnartowicz L (1996) Cisovka - The relic population of Abies alba and its relationship 

to man-made silver-fir stands in Bialowieza primeval forest. Acta Societatis 

Botanicorum Poloniae 65, 319-328. 

Ministerial Council on Forestry Fisheries and Aquaculture (1997) 'Plantations for 

Australia: the 2020 Vision.' Ministerial Council on Forestry Fisheries and 

Aquaculture, 24, Canberra. 

Moncur MW (1995) 'Techniques for Pollinating Eucalypts.' Australian Centre for 

International Agricultural Research, 30, Canberra. 



References  

  154 

Moncur MW, Hand FC, Ramsden NG (1994) 'Environmental and cultural effects on 

flowering and seed production of plantation grown Eucalyptus nitens. Report for 

the Tasmanian Forest Research Council, Inc.' Division of Forestry, CSIRO, 

Canberra. 

Moody ML, Les DH (2002) Evidence of hybridity in invasive watermilfoil 

(Myriophyllum) populations. Proceedings of the National Academy of Science of 

the United States of America 99, 14867-14871. 

Moran GF, Bell JC (1983) Eucalyptus. In 'Isozymes in Plant Genetics and Breeding'. 

(Eds SD Tanksley and TJ Orton.) pp. 423-441. (Elsevier: Amsterdam)  

Muir G, Fleming CC, Schlotterer C (2000) Taxonomy - Species status of hybridizing 

oaks. Nature 405, 1016-1016. 

Muller E, Guilloy-Froget H, Barsoum N, Brocheton L (2002) Populus nigra L. in the 

Garonne Valley: legacy of the past and present constraints. Comptes Rendus 

Biologies 325, 1129-1141. 

Muller MH, Prosperi JM, Santoni S, Ronfort J (2001) How mitochondrial DNA 

diversity can help to understand the dynamics of wild-cultivated complexes. The 

case of Medicago sativa in Spain. Molecular Ecology 10, 2753-2763. 

Nagata Y, Tetsukawa T, Kobayashi T, Numachi KI (1996) Genetic markers 

distinguishing between the two subspecies of the Rosy Bitterling, Rhodeus 

ocellatus (Cyprinidae). Ichthyological Research 43, 117-124. 

National Plantation Inventory (2003) 'Data on the distribution of hardwood plantation in 

Tasmania in 2000.' Bureau of Rural Sciences, Canberra. 

Negro J, Torres M, Godoy J (2001) RAPD analysis for detection and eradication of 



References  

  155 

hybrid partridges (Alectoris rufa x A. graeca) in Spain. Biological Conservation 

98, 19-24. 

Pederick LA (1979) Natural variation in Shining Gum (Eucalyptus nitens). Australian 

Forest Research 9, 41-63. 

Pilipenka FS (1969) 'Hybridisation of eucalypts in the USSR.' (Botanicheski Institut, 

Akademiya Nauk SSSR.)  

Potts BM (1986) The population dynamics and regeneration of a hybrid zone between 

Eucalyptus risdonii and E. amygdalina. Australian Journal of Botany 34, 305-

329. 

Potts BM (1989) 'Population variation and conservation status of a rare Tasmanian 

endemic, Eucalyptus cordata.' Tasmanian Forest Research Council Inc., 4, 

Hobart. 

Potts BM (1990) The response of eucalypt populations to a changing environment. 

Tasforests 2, 179-193. 

Potts BM, Barbour RC, Hingston AB, Vaillancourt RE (2003) Turner Review: The risks 

of genetic pollution of native eucalypt gene pools. Australian Journal of Botany 

51, 1-25. 

Potts BM, Dungey HD (2004) Hybridisation of Eucalyptus: key issues for breeders and 

geneticists. New Forests 27, 115-138. 

Potts BM, Marsden-Smedley JB (1989) In vitro germination of Eucalyptus pollen: 

response to variation in boric acid and sucrose. Australian Journal of Botany 37, 

429-441. 

Potts BM, Potts WC, Cauvin B (1987) Inbreeding and interspecific hybridisation in 



References  

  156 

Eucalyptus gunnii. Silvae Genetica 36, 194-198. 

Potts BM, Reid JB (1988) Hybridisation as a dispersal mechanism. Evolution 42, 1245-

1255. 

Potts BM, Reid JB (1990) The evolutionary significance of hybridisation in Eucalyptus. 

Evolution 44, 2151-2152. 

Potts BM, Volker PW, Dungey HS (1992) Barriers to the production of interspecific 

hybrids in Eucalyptus. In 'Mass production technology for genetically improved 

fast growing forest tree species (AFOCEL-IUFRO Symposium 1992)'. Bordeaux 

pp. 193-204. (Association Foret Cellulose) 

Potts BM, Volker PW, Tilyard PA, Joyce K (2000) The genetics of hybridisation in the 

temperate Eucalyptus. In 'Hybrid breeding and genetics of forest trees. 

Proceedings of QFRI/CRC-SPF symposium, 9-14th April 2000 Noosa, 

Queensland, Australia'. (Ed. HSD Dungey, M.J. and Nikles, D.G.) pp. 200-211. 

(Department of Primary Industries: Brisbane)  

Potts BM, Wiltshire RJE (1997) Eucalypt genetics and genecology. In 'Eucalypt 

ecology: individuals to ecosystems'. (Eds J Wiliams and J Woinarski) pp. 56-91. 

(Cambridge University Press: Cambridge)  

Pryor LD (1953) Genetic control in Eucalyptus distribution. Proceedings of the Linnean 

Society of New South Wales 78, 8-18. 

Pryor LD (1976) 'Biology of eucalypts.' (Edward Arnold: London)  

Pryor LD, Johnson LAS (1971) 'A classification of the eucalypts.' (Australian National 

University Press: Canberra)  

Ramsey J, Bradshaw HD, Schemske DW (2003) Components of reproductive isolation 



References  

  157 

between the monkey flowers Mimulus lewisii and M. cardinalis (Phrymaceae). 

Evolution 57, 1520-1534. 

Raybould AF, Gray AJ (1994) Will hybrids of genetically modified crops invade natural 

communities? Trends in Ecology and Evolution 9, 85-89. 

Rhymer JM, Simberloff D (1996) Extinction by hybridisation and introgression. Annual 

Review of Ecology and Systematics 27, 83-109. 

Rieger MA, Lamond M, Preston C, Powles SB, Roush RT (2002) Pollen-mediated 

movement of herbicide resistance between commercial canola fields. Science 

296, 2386-2388. 

Rieseberg LH, Baird SJE, Desrochers AM (1998) Patterns of mating in wild sunflower 

hybrid zones. Evolution 52, 713-726. 

Rieseberg LH, Desrochers AM, Youn SJ (1995) Interspecific pollen competition as a 

reproductive barrier between sympatric species of Helianthus (Asteraceae). 

American Journal of Botany 82, 515-519. 

Riley SPD, Shaffer HB, Voss SR, Fitzpatrick BM (2003) Hybridization between a rare, 

native tiger salamander (Ambystoma californiense) and its introduced congener. 

Ecological Applications 13, 1263-1275. 

Roche BM, Fritz RS (1998) Effects of host plant hybridization on resistance to willow 

leaf rust caused by Melampsora sp. European Journal of Forest Pathology 28, 

259-270. 

Rogers RW, Westman WE (1977) Niche differentiation and maintenance of genetic 

identity in cohabiting Eucalyptus species. Australian Journal of Ecology 4, 429-

439. 



References  

  158 

Rubidge E, Corbett P, Taylor EB (2001) A molecular analysis of hybridization between 

native westslope cutthroat trout and introduced rainbow trout in southeastern 

British Columbia, Canada. Journal of Fish Biology 59, 42-54. 

Savva M, Potts BM, Reid JB (1988) The breeding system and gene flow in Eucalyptus 

urnigera. In 'Pollination '88'. (Eds RB Knox, MB Sing and LF Troiani) pp. 176-

182. (Plant Cell Biology Research Centre: University of Melbourne: Melbourne)  

Scheffler JA, Parkinson R, Dale PJ (1993) Frequency and distance of pollen dispersal 

from transgenic oilseed rape (Brassica napus). Transgenic Research 2, 356-364. 

Scott SL, McArthur C, Potts BM, Joyce K (2002) Possum browsing - the downside to a 

frost tolerant eucalypt hybrid in plantation forestry. Forest Ecology and 

Management 157, 231-245. 

Sedgley M, Granger L (1996) Embryology of Eucalyptus spathulata and E. platypus 

(Myrtaceae) following selfing, crossing and reciprocal interspecific pollination. 

Australian Journal of Botany 44, 661-671. 

Shapcott A (1998) The genetics of Ptychosperma bleeseri, a rare palm from the 

Northern Territory, Australia. Biological Conservation 85, 203-209. 

Simmonds NW (1979) 'Principles of crop improvement.' (Longman: London)  

Small E (1984) Hybridisation in the domesticated-weed-wild complex. In 'Plant 

Biosystematics'. (Ed. WF Grant) pp. 195-210. (Academic Press: San Diego, CA)  

Smith RL, Sytsma KJ (1990) Evolution of Populus nigra (sect. Aigeiros): introgressive 

hybridisation and the chloroplast contribution of Populus alba (sect. Populus). 

American Jounal of Botany 77, 1176-1187. 

Snow AA, Moran-Palma P, Rieseberg LH, Wszelaki A, Seiler GJ (1998) Fecundity, 



References  

  159 

phenology, and seed dormancy of F1 wild-crop hybrids in sunflower (Helianthus 

annuus, Asteraceae). American Journal of Botany 85, 794-801. 

Song ZP, Lug BR, Zhu YG, Chen JK (2002) Pollen competition between cultivated and 

wild rice species (Oryza sativa and O. rufipogon). New Phytologist 153, 289-

296. 

Southerton SG, Birt P, Ford HA (in press) Review of gene movement by bats and birds 

and its potential significance for eucalypt plantation forestry. Australian 

Forestry. 

Spencer LJ, Snow AA (2001) Fecundity of transgenic wild-crop hybrids of Cucurbita 

pepo (Cucurbitaceae): implications for crop-to-wild gene flow. Heredity 86, 694-

702. 

Staines B (1999) Current issues concerning red deer (Cervus elaphus) in Scotland. Deer, 

Journal of the British Deer Society 11, 39-39. 

Staniland BK, McVetty PBE, Friesen LF, Yarrow S, Fressinet G, Fressinet M (2000) 

Effectiveness of border areas in confining the spread of transgenic Brassica 

napus pollen. Canadian Journal of Plant Science 80, 521-526. 

Stebbins GL (1950) 'Variation and evolution in plants.' (Columbia University Press: 

New York)  

Stokoe RL, Shepherd M, Lee DJ, Nikles DG, Henry RJ (2001) Natural inter-subgeneric 

hybridization between Eucalyptus acmenoides Schauer and Eucalyptus cloeziana 

F. Muell (Myrtaceae) in southeast Queensland. Annals of Botany 88, 563-570. 

Strauss SY (2001) Benefits and risks of biotic exchange between Eucalyptus plantations 

and native Australian forests. Austral Ecology 26, 447-457. 



References  

  160 

Tibbits WN (1986) Eucalypt plantations in Tasmania. Australian Forestry 49, 219-225. 

Tibbits WN (1988) Germination and morphology of progeny from controlled 

pollinations of Eucalyptus nitens (Deane and Maiden) Maiden. Australian 

Journal of Botany 36, 677-91. 

Tibbits WN (1989) Controlled pollination studies with shining gum (Eucalyptus nitens  

(Deane and Maiden) Maiden). Forestry 62, 111-126. 

Tibbits WN (2000) Evaluation of hybrids with Eucalyptus nitens. In 'Hybrid breeding 

and genetics of forest trees. Proceedings of QFRI/CRC-SPF symposium, 9-14th 

April 2000 Noosa, Queensland, Australia'. (Eds HS Dungey, MJ Dieters and DG 

Nikles) pp. 363-372. (Department of Primary Industries: Brisbane)  

Tilyard P, Potts BM, Gore PL (2000) Advanced generation hybrids between Eucalyptus 

nitens and E.  globulus. In 'Hybrid breeding and genetics of forest trees. 

Proceedings of QFRI/CRC-SPF symposium, 9-14th April 2000 Noosa, 

Queensland, Australia'. (Eds HS Dungey, MJ Dieters and DG Nikles) pp. 514. 

(Department of Primary Industries: Brisbane)  

Tribe GD (1983) What is the Cape Bee? South African Bee Journal 55, 77-87. 

Triest L, DeGreef, B (1999) The use of isozyme and PCR-based DNA polymorphism in 

aquatic weed management: a case study on introduced and native clones of a 

hybrid complex. Hydrobiologia 415, 77-85. 

Turnbull J (1999) Eucalypt plantations. New Forests 17, 37-52. 

Utter F (2000) Patterns of subspecific anthropogenic introgression in two salmonid 

genera. Reviews in Fish Biology & Fisheries 10, 265-279. 

Van Driesche J, Van Driesche R (2000) 'Nature out of place; biological invasions in the 



References  

  161 

global age.' (Island Press: Washington, D.C.)  

Van Raamsdonk LWD, Van Der Maesen LGG (1996) Crop-weed complexes: the 

complex relationship between crop plants and their wild relatives. Acta Botanica 

Neerlandica 45, 135-155. 

Vila M, D'Antonio CM (1998) Fitness of invasive Carpobrotus (Aizoaceae) hybrids in 

coastal California. Ecoscience 5, 191-199. 

Vila M, Weber E, Antonio CMD (2000) Conservation implications of invasion by plant 

hybridization. Biological invasions 2, 207-217. 

Wardell-Johnson G, Williams JE, Hill K, Cumming R (1996) Evolutionary 

biogeography and contemporary distribution of Eucalyptus. In 'Eucalypt 

Ecology: Individuals to Ecosystems'. (Eds J Williams and J Woinarski) pp. 92-

128. (Cambridge University Press: Cambridge)  

Wendel JF, Weeden NF (1989) Visualisation and interpretation of plant isozymes. In 

'Isozymes in Plant Biology'. (Eds DE Soltis and PA Soltis) pp. 5-45. (Chapman 

and Hall: London)  

Whitham TG, Floate KD, Martinsen GD, Driebe EM, Keim P (1996) Chapter 11: 

Ecological and evolutionary implications of hybridisation: Populus-herbivore 

interactions. In 'Biology of Populus and its implications for management and 

conservation'. (Eds RF Stettler, HD Bradshaw Jr., PE Heilman and TM 

Hinckley) pp. 247-275. (NRC Research Press: Ottawa)  

Whitham TG, Martinsen GD, Floate KD, Dungey HS, Potts BM, Keim P (1999) Plant 

hybrid zones affect biodiversity: Tools for a genetic-based understanding of 

community structure. Ecology 80, 416-428. 



References  

  162 

Williams DR (2000) Flowering and seed production in Eucalyptus nitens. PhD thesis, 

University of Tasmania. 

Williams DR, Potts BM, Black PG (1999a) A single visit pollination method for 

Eucalyptus globulus. Australian Forestry 62, 346-352. 

Williams JH, Boecklen WJ, Howard DJ (2001) Reproductive processes in two oak 

(Quercus) contact zones with different levels of hybridization. Heredity 87, 680-

690. 

Williams JH, Friedman WE, Arnold ML (1999b) Developmental selection within the 

angiosperm style: using gamete DNA to visualize interspecific pollen 

competition. Proceedings of the National Academy of Sciences of the United 

States of America 96, 9201-9206. 

Williams K, Potts BM (1996) The natural distribution of Eucalyptus species in 

Tasmania. Tasforests 8, 39-164. 

Williamson M (1996) 'Biological invasions.' (Chapman and Hall: Melbourne)  

Wiltshire RJE, Reid JB (1987) Genetic variation in the Spinning Gum, Eucalyptus 

perriniana F. Muell. ex Rodway. Australian Journal of Botany 35, 33-47. 

Wolf DE, Takebayashi N, Rieseberg LH (2001) Predicting the risk of extinction through 

hybridization. Conservation Biology 15, 1039-1053. 

Wood MS, Stephens NC, Allison BK, Howell CI (2001) 'Plantations of Australia – a 

report from the National Plantation Inventory and the National Farm Forest 

Inventory.' Bureau of Rural Sciences, Canberra. 

World Resources Institute (2000) 'World Resources 2000-2001- People and ecosystems: 

The fraying web of life.' World Resources Institute, Washington. 



References  

  163 

Wright S (1943) Isolation by distance. Genetics 28, 115-136. 

Youngson AF, Dosdat A, Saroglia M, Jordan WC (2001) Genetic interactions between 

marine finfish species in European aquaculture and wild conspecifics. Journal of 

Applied Ichthyology 17, 153-162. 

Yuma M, Hosoya K, Nagata Y (1998) Distribution of the freshwater fishes of Japan - an 

historical overview. Environmental Biology of Fishes 52, 97-124. 

 

 



General appendix  

  164 

General appendix: publications and 

other output from PhD candidature 



  

   

 

 



  

   

 

 




