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S H O RT C O M M U N I C AT I O N Blackwell Science, Ltd



Absence of evidence for isolation by distance in an expanding cane toad (Bufo marinus) population: an individual-based analysis of microsatellite genotypes R A P H A E L L E B L O I S , * † F R A N Ç O I S R O U S S E T , ‡ D A N I T I K E L , * C R A I G M O R I T Z * and ARNAUD ESTOUP*† *Department of Zoology and Entomology, University of Queensland, Queensland 4072, Australia, †Laboratoire Modélisation et Biologie Evolutive, CBGP-INRA, 34090 Montpellier, France, ‡Laboratoire Génétique et Environnement, CNRS-UMR 5554, 34095 Montpellier, France



Abstract The cane toad (Bufo marinus) was introduced in 1935 in Australia, where it spread rapidly. We have tested for isolation by distance by analysing at a local geographical scale a continuous population using seven microsatellite markers and an individual-based method. The matrix of pairwise individual differentiation was not significantly correlated with that of geographical distance. Regression analyses gave a low positive slope of 0.00072 (all individuals) or a negative slope of 0.0017 (individuals with a distance higher than the previously estimated mean dispersal distance). The absence of evidence for isolation by distance favours the hypothesis that the substantial differentiation and autocorrelation previously observed at enzyme loci, mainly results from discontinuities in the colonization process with founder effects occurring at the time of the establishment of new populations. Keywords: individual based analysis, invading species, isolation by distance, local scale differentiation, microsatellite DNA, neighbourhood size Received 31 March 2000; revision received 29 June 2000; accepted 29 June 2000



Introduction Understanding the evolutionary dynamic of invasive species may help to construct predictive models for future spread and design measures of biological control. The cane toad (or giant toad Bufo marinus) is by far the most widely and successfully introduced amphibian species (Sabath et al. 1981). This species is native to the American tropics and was deliberately introduced in 1935 as a biocontrol agent in Australia, where it spread across more than one million km2 and continues to colonize new areas. This strong invading potential translates into high colonization rates ranging from one to 30 km per year (Van Beurden & Grigg 1980; Sabath et al. 1981; Easteal & Floyd 1986). The rapid expansion of B. marinus suggests that the species is very mobile, and as a result, there could be a large amount of gene flow between its populations, reducing the rate at Correspondence: Arnaud Estoup. Department of Zoology and Entomology, University of Queensland, Queensland 4072, Australia. Fax: 61 7-33 65 16 55; E-mail: [email protected] © 2000 Blackwell Science Ltd



which genetic differentiation can occur between them. Paradoxically, substantial genetic differentiation was found among Australian cane toad populations sampled sometimes over relatively short distances (e.g. ≈50 × 80 km for the Moreton bay region, Australia) (Easteal 1985). Moreover, spatial analysis of populations differentiation revealed significant autocorrelation over various distance classes at most enzyme loci (Easteal et al. 1985). It remains unclear whether the geographical pattern of variation observed at enzyme loci has been shaped predominantly by an isolation by distance process due to limited dispersal, or by complex demographic events which occurred during the recent range expansion of the species in Australia (e.g. discontinuities in the colonization dynamics with founder events occurring at the time of the establishment of new populations), and to what degree this pattern has been influenced by natural selection at some enzyme loci (Easteal 1985, 1988; Guinand & Easteal 1996). Beside the possible problem of selection, the main difficulties in interpreting the previous enzyme data sets are the mixture of geographical scales and the
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1906 R A P H A E L L E B L O I S E T A L . different establishment times for populations. This confuses the effect of recent demographic history and isolation by distance. A clear reference to a specific model of population structure (e.g. island or isolation by distance models) is also often missing. In this paper, we have specifically tested the occurrence of isolation by distance by analysing at a local geographical scale a continuous population of B. marinus established for a relatively long time. Such analysis was achieved using microsatellite markers and an individualbased method which formally refers to isolation by distance models (Rousset 1997, 2000a).



Materials and methods



case for the cane toad; (ii) the variation of F-statistics with geographical distance gives more easily interpretable information than a F-statistic value computed over all units; (iii) the demographic model on which this method is based makes only weak assumptions on the distribution of dispersal distances and is robust for distribution of dispersal more leptokurtic than normal, a feature commonly observed in natural populations (Rousset 1997; 2000a); and (iv) studies at a local geographical scale are more likely to yield valuable estimates because heterogeneity of demographic parameters (e.g. spatial and historical variation in the dispersal or density of individuals) are reduced, as are their influences on heterogeneity of genetic parameters such as the ones considered here (Slatkin 1993; Rousset 2000b).



Statistical treatments



Sampling and microsatellite analysis



In a continuous population, genetic differentiation among individuals is expected to increase with their geographical distance measured at a local scale when isolation by distance occurs (Wright 1943). This can be quantified by a generalization of the theory of F-statistics. Here we consider the statistic ar, a generalization of FST/(1 − FST) between pairs of individuals (Rousset 2000a). When the continuous population is represented by a two dimensional lattice (i.e. fixed individual positions and no spacial density heterogeneity) and when applied on a small geographical scale, ar is approximately linearly related to the logarithm of distance, ar ≈ (ln(d)/4πDσ2) + constant, where d is the geographical distance between two individuals, D is the density of effective individuals, σ2 is the second moment of the dispersal distance (i.e. the mean squared parent– offspring distance), and the constant is the value of the linear approximation at d = 1 length unit. Thus, the inverse of the regression slope provides an estimate of the ‘neighbourhood size’ S = 4πDσ2. The statistic â, a multilocus estimate of ar computed for each pair of individuals, was regressed against the logarithm of the geographical distance between these individuals, as described in Rousset (2000a) for a two dimensional model. Note that the individual-based method used here is conceptually similar to the ‘subpopulation’-based isolation by distance method described in Rousset (1997). Ninety-five per cent confident intervals around the regression slope value were computed using the ABC bootstrap procedure described in DiCiccio & Efron (1996), using code written in Mathematica (Wolfram 1999) after the S procedures available at http://www.stat.cmu.edu. All other analyses were performed using the version 3.2 of the package genepop (Raymond & Rousset 1995). The above method presents four interesting features: (i) It avoids the arbitrary setting of geographical limits for the sampling of subpopulations, a feature particularly useful when populations are mostly continuous as is the



The Bufo marinus continuous population studied here is located in the region of Byron Bay (28°39′00′′ S 153°37′00′′ E, Australia), an area located 150 km south from the populations of the Moreton Bay region studied by Easteal (1985). Cane toads were introduced near Byron Bay in 1964. The generation time being approximately equal to one year (Easteal & Floyd 1986), this corresponds to a relatively long period of establishment (≈25 – 35 generations). The colonization front is currently (February 1999) at Woodburn, 90 km south from Byron Bay (A. Estoup, personal observation). For application of the above individual based regression method, it is preferable to select individuals separated by distances shorter than ≈20 σ, with σ2 the average squared axial parent–offspring distance (Rousset 1997; 2000a). Assuming that the rate of growth of newly formed populations (α) was large enough to consider that the rate of colonization ρ is equal to 2σ (Easteal & Floyd 1986), σ-values can be estimated from ρ values by using the relationship ρ = 2α (Skellam 1951). Mean rate of colonization in the Byron Bay region was estimated to be 1.07 km/year (Van Beurden & Grigg 1980) and 2.5 km/ year (Easteal & Floyd 1986), which translate into parental dispersal rates of 0.535 and 1.25 km/generation, respectively. A total of 120 toads (90 matures and 30 immatures with snout-urostyle length > and 























des documents recommandant







[image: alt]





Leblois et al. - Antoine Leblois 

conservation biology context. A large reduction in ... Biology, Berkeley, California 94720-3140, USA. .... For all simulations, generations are discrete and the life cycle is ...... Schlotterer C (2000) Evolutionary dynamics of microsatellite. DNA.










 


[image: alt]





SAHARAN AFRICA - Antoine Leblois 

Apr 9, 2013 - Abstract: Empirical evidence from comparative studies on the impact of structural ..... in inputs thanks to more favourable agro-environmental conditions. ... estimate our model in an auto-regressive framework, the difference ...










 


[image: alt]





11 - Antoine Leblois 

the impact of meteorological (and only meteorological) shock on producers income. ...... pollen viability, and temperature above 29oC to reduce pollen tube elongation, moreover ..... insurance-meeting/presentations/7 meroni brown.pdf.










 


[image: alt]





11 - Antoine Leblois 

also studies the potential of index insurance for cotton in Mali but the match of ...... the in-sample case and thus allows comparison with in-sample calibration ...










 


[image: alt]





11 - Antoine Leblois 

â€ CIRED, LMD (Laboratoire de MÃ©tÃ©orologie Dynamique). â€¡LOCEAN (Laboratoire d'OcÃ©anographie et du Climat, Experimentation et Approches NumÃ©riques). 1 ...










 


[image: alt]





2011 - Antoine Leblois 

This finding is crucial when it comes to explaining the performance of markets' post-reforms or the ..... or administrative bodies, and sales were guaranteed for producers. Following rec- ...... insurance-meeting/presentations/4 gommes.pdf.










 


[image: alt]





CV AL - Antoine Leblois 

center for development economics research of the IRD, Institut de Recherche pour le .... Research assistance at DIAL on migrations and diasporas (Mirem database, from the Euro- pean Institute ... Latex, basics in Html and VBA programming.










 


[image: alt]





10 - Antoine Leblois 

Alhassane, A. (2009): â€œEffet du climat et des pratiques culturales sur la croissance et le dÃ©veloppement du mil (Pennisetum Glaucum) au Sahel: contribution `a l' ...










 


[image: alt]





11 - Antoine Leblois 

In this chapter, we first describe different projects that took place in ..... beliefs will be discussed in the third section of the introduction (section 3.2.3.5). .... Running policy on index and yield historical data is the only way to test a poli










 


[image: alt]





11 - Antoine Leblois 

for index design, the insurance policy contract and model calibrations. ..... Both objective functions are quite standard in the economic literature. ..... Most of them were indeed leading to gains that were less than 10% of the benchmark AYI.










 


[image: alt]





11 - Antoine Leblois 

for index design and the insurance policy contract and model calibrations. In the last ...... test a range of values between 1 (the approximative median value) and 3 for the CRRA. ... have the appropriate data to address such question. ...... Monogra










 


[image: alt]





Northern Cameroon - Antoine Leblois 

A In-sample contract parameter calibration. 22 ... Both studies however consider only one index which prevents to compare different basis risk levels. .... that latter case (sowing date), as opposed to rainfall and season length indices, insurance.










 


[image: alt]





Deforestation determinants - Antoine Leblois 

Apr 4, 2016 - might develop a production intensive in its natural endowment. ...... Hosonuma, N., Herold, M., Sy, V. D., Fries, R. S. D., Brockhaus, M., Ver-.










 


[image: alt]





CV AL - Antoine Leblois 

Article about policy options for cotton in Western Africa, The Guardian for development professionals in 2014, (with C. Delpeuch and B. Shepherd). â€¢ Interview for ...










 


[image: alt]





CV AL - Antoine Leblois 

VulnÃ©rabilitÃ© et adaptation de l'agriculture sahÃ©lienne au climat au sein du programme. AMMA, with B. Sultan, A. Alhassane, B. Barbier, C. Baron, M. Tsogo, ...










 


[image: alt]





11 - Antoine Leblois 

We will thus mainly study the length of the growing season ..... gain equal to the in-sample case and thus allows comparison with in-sample calibration estimates ...










 


[image: alt]





Curriculum Vitae - Antoine Leblois 

PostDoc (6 months): Â« Multilocus genetic analyses and demographic inferences with applications .... 4 years of DNA barcoding: current advances and prospects.










 


[image: alt]





11 - Antoine Leblois 

et al., forthcoming); lack of trust in the supplying institution and ambiguity aversion (Hill et al., 2011 ...... Leblois, A., and P. Quirion (forthcoming): â€œAgricultural Insurances Based on Me- ... insurance-meeting/presentations/7 meroni brown.pd










 


[image: alt]





deforestation - Antoine Leblois 

Nov 9, 2016 - across into neighbouring countries such as Bolivia, Paraguay and Peru. More- over, considering .... group correlations. Failure to control for ...... In addition, although less quantifiable, participation in the global market allows ...










 


[image: alt]





Determinants of deforestation - Antoine Leblois 

Oct 9, 2017 - to a different canopy fraction adopted in the forest definition in the two ..... recommends to play on every channel in order to effectively reduce pressure ..... ing for global gross forest cover loss of wood production and an ...










 


[image: alt]





Yersinia pestis genome sequencing identifies ... - Antoine Leblois 

Oct 31, 2010 - analysis suggests that Y. pestis evolved in or near China and spread through .... 2). Isolates from outside China or the FSU were only found on.










 


[image: alt]





IBDSim version 1.4 User manual - Antoine Leblois 

Nov 7, 2011 - Void_Sample_Node=1 is a tricky setting to not sample every node on the .... node (x, y) the probability bdx,dy for a gene to move backward dx ...










 


[image: alt]





Weather index drought insurance: an ex ante ... - Antoine Leblois 

Sep 28, 2012 - production, weighting grains, counting the grains per ear of millet and the number of ears ... Other farm and non-farm incomes are the 2006 whole farm income .... The loading factor is a percentage of total indemnifications.










 


[image: alt]





Weather index drought insurance: an ex ante ... - Antoine Leblois 

case, the necessity to run out-of-sample estimations of the insurance impact in order ... We study the Niamey squared degree area (Figure 1), because it is ...










 














×
Report Bufo marinus - Antoine Leblois





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Signe






Email




Mot de passe







 Se souvenir de moi

Vous avez oublié votre mot de passe?




Signe




 Connexion avec Facebook












 

Information

	A propos de nous
	Règles de confidentialité
	TERMES ET CONDITIONS
	AIDE
	DROIT D'AUTEUR
	CONTACT
	Cookie Policy





Droit d'auteur © 2024 P.PDFHALL.COM. Tous droits réservés.








MON COMPTE



	
Ajouter le document

	
de gestion des documents

	
Ajouter le document

	
Signe









BULLETIN



















Follow us

	

Facebook


	

Twitter



















Our partners will collect data and use cookies for ad personalization and measurement. Learn how we and our ad partner Google, collect and use data. Agree & Close



