
Plant Ecology and Evolution 148 (2): 199–212, 2015 
http://dx.doi.org/10.5091/plecevo.2015.820

�:�K�D�W���L�Q�À�X�H�Q�F�H�V���S�R�O�O�H�Q���G�L�V�S�H�U�V�D�O���L�Q���W�K�H���F�O�R�Q�D�O���G�L�V�W�\�O�R�X�V 
 Menyanthes trifoliata�����0�H�Q�\�D�Q�W�K�D�F�H�D�H���"

�)�D�E�L�H�Q�Q�H���9�D�Q���5�R�V�V�X�P1,2,*�����1�D�W�K�D�O�L�H���/�H�S�U�L�Q�F�H3�����&�D�U�R�O�L�Q���0�D�\�H�U3,  
�-�D�Q�D���5�D�D�E�R�Y�i1�����*�X�L�O�O�D�X�P�H���+�D�Q�V3���	���$�Q�Q�H���/�D�X�U�H���-�D�F�T�X�H�P�D�U�W3

1Botanic Garden Meise (formerly National Botanic Garden of Belgium), Nieuwelaan 38, BE-1860 Meise, Belgium
2Fédération Wallonie-Bruxelles, rue A. Lavallée 1, BE-1080 Bruxelles, Belgium 
3Research Group “Genetics, Reproduction, Populations”, Earth and Life Institute, Université catholique de Louvain, Croix du Sud 2, box 
L7.05.14, BE-1348 Louvain-la-Neuve, Belgium
*Author for correspondence: fabienne.vanrossum@br.fgov.be

INTRODUCTION

The fragmentation of wild habitats constitutes one main 
cause of plant diversity erosion. The resulting small and iso-
lated remnant plant populations may suffer from disruption 
�R�I���S�R�O�O�L�Q�D�W�L�R�Q���S�U�R�F�H�V�V�H�V���D�Q�G���J�H�Q�H���À�R�Z�����D�Q�G���G�H�P�R�J�U�D�S�K�L�F���D�Q�G��
reproductive failure, resulting in genetic erosion and increas-
ing inbreeding depression. These processes may compromise 
population survival and decrease plant species ability to face 
environmental changes (Wilcock & Neiland 2002, Ooster-

meijer et al. 2003, Aguilar et al. 2008, Angeloni et al. 2011). 
However, a species’ response to habitat fragmentation and 
hence the management measures necessary to ensure popula-
tion viability may vary according to life history traits, such 
as the mating system, gene dispersal ability, life form and 
vegetative growth ability (Charpentier 2001, Ghazoul 2005, 
Leimu et al. 2006). For instance, insect-pollinated plant spe-
cies are particularly sensitive to habitat fragmentation, es-
pecially when they have a self-incompatible mating system, 
as they require cross-pollination to produce seeds. So they 
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�%�D�F�N�J�U�R�X�Q�G�� �D�Q�G�� �D�L�P�V��– Habitat fragmentation may compromise population survival and decrease 
the ability to face environmental changes. Small and isolated populations in particular may suffer from 
disrupted pollination processes. However, a species’ response to fragmentation may vary according to life 
history traits. Understanding how pollen dispersal is shaped by population and life history traits such as 
mating system and clonal growth is therefore essential for assessing species’ response to fragmentation. 
�0�H�W�K�R�G�V�� �±�� �:�H�� �L�Q�Y�H�V�W�L�J�D�W�H�G�� �S�R�O�O�H�Q�� �G�L�V�S�H�U�V�D�O�� �X�V�L�Q�J�� �À�X�R�U�H�V�F�H�Q�W�� �G�\�H�V�� �L�Q�� �Q�L�Q�H�� �%�H�O�J�L�D�Q�� �S�R�S�X�O�D�W�L�R�Q�V�� �L�Q�� �W�Z�R��
regions of the distylous insect-pollinated clonal herb Menyanthes trifoliata. We examined whether overall 
and legitimate (i.e. between-morph) dye dispersal patterns differed between morphs and regions, and 
�Z�K�H�W�K�H�U�� �W�K�H�\�� �Z�H�U�H�� �L�Q�À�X�H�Q�F�H�G�� �E�\�� �S�R�S�X�O�D�W�L�R�Q�� �W�U�D�L�W�V�� ���V�L�]�H���� �D�U�H�D���� �S�O�D�Q�W�� �G�H�Q�V�L�W�\���� �P�R�U�S�K�� �U�D�W�L�R���� �F�R���À�R�Z�H�U�L�Q�J��
�V�S�H�F�L�H�V�����D�Q�G���L�Q�G�L�Y�L�G�X�D�O���S�O�D�Q�W���W�U�D�L�W�V�����Q�X�P�E�H�U���R�I���À�R�Z�H�U�V����
�.�H�\���5�H�V�X�O�W�V – No evidence of dye transfer between adjacent populations (distant from 1.3 to 11.8 km) was 
�I�R�X�Q�G�����V�X�J�J�H�V�W�L�Q�J���Q�R���R�U���Y�H�U�\���U�H�V�W�U�L�F�W�H�G���E�H�W�Z�H�H�Q���S�R�S�X�O�D�W�L�R�Q���S�R�O�O�H�Q���À�R�Z�����:�L�W�K�L�Q���S�R�S�X�O�D�W�L�R�Q���G�\�H���G�L�V�S�H�U�V�D�O��
followed a decaying, usually leptokurtic, distribution, with most dye deposition at short distances (80% 
at less than 1.9–49.1 m), and a maximum distance of 336.6 m. Pins and thrums as recipients or donors 
did not differ in dye dispersal. Legitimate dye dispersal was not less successful than overall dispersal 
despite spatial clumping of the morphs. The distribution was similar or simply shifted to longer distances. 
�7�K�H���S�U�R�S�R�U�W�L�R�Q���R�I���G�\�H�G���V�W�L�J�P�D�V���Z�D�V���S�R�V�L�W�L�Y�H�O�\���U�H�O�D�W�H�G���W�R���À�R�Z�H�U�L�Q�J���S�R�S�X�O�D�W�L�R�Q���V�L�]�H���D�Q�G���Z�L�W�K�L�Q���S�R�S�X�O�D�W�L�R�Q��
�K�H�W�H�U�R�V�S�H�F�L�¿�F���À�R�U�L�V�W�L�F���U�L�F�K�Q�H�V�V�����D�Q�G���W�R���W�K�H���Q�X�P�E�H�U���R�I���À�R�Z�H�U�V���Z�K�H�Q���F�R�Q�V�L�G�H�U�L�Q�J���O�H�J�L�W�L�P�D�W�H���G�\�H���G�H�S�R�V�L�W�L�R�Q��
at distances < 32 m.
�&�R�Q�F�O�X�V�L�R�Q�V – Our study highlights the effects of the spatial distance to dye source, population size and co-
�À�R�Z�H�U�L�Q�J���À�R�U�D�O���U�H�V�R�X�U�F�H�V�����L���H�����S�R�S�X�O�D�W�L�R�Q���W�U�D�L�W�V���U�H�O�D�W�H�G���W�R���D�W�W�U�D�F�W�L�Y�H�Q�H�V�V���W�R���S�R�O�O�L�Q�D�W�R�U�V�����R�Q���S�R�O�O�H�Q���G�L�V�S�H�U�V�D�O��
patterns. 
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