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Abstract

�$�_�; �0�-�t�-�m�1�; �o�= �r�o�t�t�b�m�-�|�b�o�m �1�o�l�r�;�|�b�|�b�o�m �-�m�7 �=�-�1�b�t�b�|�-�|�b�o�m �-�l�o�m�] �1�o�J�=�t�o�‰�;�u�b�m�] �r�t�-�m�|�v �-�m�7 

abiotic resource availability can modify plant species and individual reproduction. 
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actions across ecological scales (individual plant, local assemblage, and interaction 
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ity in floral resources, pollen donor density, and pollinator interactions that a plant 
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floral heterogeneity arising from agroecological infrastructure. We transplanted two 
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tions, potential pollen donors, floral resources, and abiotic conditions (temperature, 
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conspecific pollen donor density (C. jacea�Q �b�l�r�u�o�ˆ�;�7 �v�;�;�7 �v�;�|�: ���;�|�‰�o�u�h �t�b�m�h�-�]�; �7�;�m�J

sity increased focal species seed set and modified the effect of local assemblage rich�J

ness and abundance on C. segetum�: ���†�|�†�-�t �7�;�r�;�m�7�;�m�1�; �o�m �r�o�t�t�b�m�-�|�o�u�v �b�m �m�;�|�‰�o�u�h�v 

increased C. segetum seed set, while C. jacea seed set was greatest where both spe�J
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affecting wild plant species reproduction. The interplay of pollinator interactions 
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individuals.
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�o�ˆ�;�u �b�m �=�t�o�‰�;�u�b�m�] �r�t�-�m�| �-�v�v�;�l�0�t�-�]�;�v �P���-�t�t�-�]�_�;�u �_ ���-�l�r�0�;�t�t�7 2020; 

���_�- �_ ���u�;�l�;�m�7 2013�8 ���™�Œ�-�u�o �;�| �-�t�:�7 2009�Q�: �$�_�b�v �1�o�l�0�b�m�-�|�b�o�m �o�= �=�o�u�-�]�b�m�] 

�r�t�-�v�|�b�1�b�|�‹ �-�m�7 �v�r�-�|�b�o�J�|�;�l�r�o�u�-�t �=�t�o�u�-�t �_�;�|�;�u�o�]�;�m�;�b�|�‹ �1�-�m �7�;�|�;�u�l�b�m�; �|�_�; 

level of pollination competition or facilitation among plant individuals 

and species to alter plant reproductive outcomes.

�$�_�b�v  �1�o�l�r�t�;�Š�b�|�‹  �o�=  �l�†�t�|�b�v�r�;�1�b�;�v  �b�m�|�;�u�-�1�|�b�o�m�v  �-�m�7  �;�1�o�t�o�]�b�1�-�t 

processes influencing plant reproduction can be understood as a 

�r�t�-�m�|�K�r�o�t�t�b�m�-�|�o�u �m�;�|�‰�o�u�h �P���-�v�1�o�l�r�|�; �_ ���o�u�7�-�m�o�7 2007 �Q�: �(�-�u�b�-�|�b�o�m �b�m 

�|�_�; �o�u�]�-�m�b�Œ�-�|�b�o�m �-�m�7 �v�|�u�;�m�]�|�_ �o�= �v�r�;�1�b�;�v �b�m�|�;�u�-�1�|�b�o�m�v �b�m �- �m�;�|�‰�o�u�h 

reflects community composition, species coevolution, and ecolog�J

ical processes like competition and resource partitioning (Junker 

et al., 2013�8 ���-�]�u�-�1�_ �;�| �-�t�:�7 2021�8 �(�™�Œ�t�†�;�Œ �;�| �-�t�:�7 2009�Q�:

���u�;�-�|�;�u �m�;�|�‰�o�u�h �t�b�m�h�-�]�; �7�;�m�v�b�|�‹ �P�;�m�1�o�l�r�-�v�v�b�m�] �|�_�; �o�ˆ�;�u�-�t�t 

�v�r�;�1�b�;�v �u�b�1�_�m�;�v�v �-�m�7 �=�u�;�t�†�;�m�1�‹ �o�= �b�m�|�;�u�-�1�|�b�o�m�v�Q �l�b�]�_�| �-�=�=�;�1�| �r�o�t�t�b�J

�m�-�|�b�o�m �r�u�o�1�;�v�v�;�v �0�‹ �b�m�1�u�;�-�v�b�m�] �o�ˆ�;�u�-�t�t �=�t�o�‰�;�u �ˆ�b�v�b�|�-�|�b�o�m �u�-�|�;�v �P���h�|�;�u 

et al., 2017�Q �o�u �0�‹ �o�=�=�;�u�b�m�] �r�o�|�;�m�|�b�-�t �1�o�l�r�t�;�l�;�m�|�-�u�b�|�‹ �o�u �u�;�7�†�m�7�-�m�1�‹ 

�b�m �r�o�t�t�b�m�-�|�o�u�v �P���t	Á�|�_�]�;�m �_ ���t�;�b�m�7 2011�8 ���_�-�Œ�o�†�t�7 2006�8 ���-�]�u�-�1�_ 

et al., 2021�8 �(�;�m�f�-�h�o�0 �;�| �-�t�:�7 2016�Q�: ��  �_�b�]�_ �t�;�ˆ�;�t �o�= �r�t�-�m�| �v�r�;�1�b�;�v �v�r�;�J

�1�b�-�t�b�Œ�-�|�b�o�m �b�m �r�o�t�t�b�m�-�|�o�u �b�m�|�;�u�-�1�|�b�o�m�v �P�7
È—Blüthgen et al., 2006, �‘�•�•�v; 

Dormann et al., 2009�Q �b�l�r�t�b�;�v �|�_�-�| �r�o�t�t�;�m �|�u�-�m�v�=�;�u �u�;�t�b�;�v �o�m �u�;�t�-�|�b�ˆ�;�t�‹ 

few pollinator species in the multispecies network, which, under 

adaptive foraging, may dictate the potential for floral constancy, 

�1�o�m�v�r�;�1�b�=�b�1 �r�o�t�t�;�m �|�u�-�m�v�=�;�u�7 �-�m�7 �v�†�0�v�;�t�†�;�m�| �v�;�;�7 �v�;�| �P�(�-�t�7�o�ˆ�b�m�o�v 

et al., 2013�Q�: �$�_�b�v �r�o�|�;�m�|�b�-�t �‰�o�†�t�7 �0�; �]�u�;�-�|�;�v�| �‰�_�;�u�; �|�_�;�u�; �b�v �- 

strong mutual dependence between pollinator and plant species in 

�|�_�; �m�;�|�‰�o�u�h �u�;�J�;�m�=�o�u�1�b�m�] �1�o�m�v�r�;�1�b�=�b�1 �r�o�t�t�;�m �|�u�-�m�v�=�;�u �P���-�v�1�o�l�r�|�; 

et al., 2006�8 �(�™�Œ�t�†�;�Œ �;�| �-�t�:�7 2007 �Q�: ���o�‰�;�ˆ�;�u�7 �-�m �b�m�v�;�1�| �v�r�;�1�b�;�v �7�o�l�J

inating visitation to a particular plant species but with lower depen �J

dence because it forages on an array of forage plant species may 

dilute conspecific pollen deposition and interfere with plant repro �J

�7�†�1�|�b�o�m �|�_�u�o�†�]�_ �_�;�|�;�u�o�v�r�;�1�b�=�b�1 �r�o�t�t�;�m �7�;�r�o�v�b�|�b�o�m �P���u�1�;�o�J��	U�l�;�Œ �_ 

���v�_�l�-�m�7 �‘�•�•�“ �8 ���o�u�-�t�;�v �_ �$�u�-�ˆ�;�v�;�|�7 �‘�•�•�v�Q�:

�-�=�=�;�1�|�Ð �r�o�v�b�|�b�ˆ�;�l�;�m�| �t�- �r�u�o�7�†�1�|�b�o�m �b�m�7�b�ˆ�b�7�†�;�t�t�; �7�; �]�u�-�b�m�;�v �7�;�v �7�;�†�Š �;�v�r�Ï�1�;�v �;�| �- 

�b�m�=�t�†�;�m�1�Ð �1�;�t�t�; �7�; C. segetum en modifiant l’effet de l’assemblage local (richesse et 

�7�;�m�v�b�|�Ð �=�t�o�u�-�t�;�v�7 �u�b�1�_�;�v�v�; �v�r�Ð�1�b�=�b�t�†�; �7�; �r�o�t�t�b�m�b�v�-�|�;�†�u�v �r�o�|�;�m�|�b�;�t�v�Q �v�†�u �t�; �m�o�l�0�u�; �7�; 

�]�u�-�b�m�;�v �r�-�u �b�m�7�b�ˆ�b�7�†�: ���; �v�†�1�1�Ï�v �u�;�r�u�o�7�†�1�|�;�†�u �b�m�7�b�ˆ�b�7�†�;�t �7�; C. segetum augmentait 

�-�†�v�v�b �-�ˆ�;�1 �t�; �m�b�ˆ�;�-�† �7�; �7�Ð�r�;�m�7�-�m�1�; �l�†�|�†�;�t�t�; �;�m�|�u�; �t�=�;�v�r�Ï�1�; �;�| �v�;�v �r�o�t�t�b�m�b�v�-�|�;�†�u�v 

�7�-�m�v �t�; �u�Ð�v�;�-�†�: ���_�;�Œ C. jacea�7 �t�- �r�u�o�7�†�1�|�b�o�m �7�; �]�u�-�b�m�;�v �b�m�7�b�ˆ�b�7�†�;�t�t�; �Ð�|�-�b�| �l�-�Š�b�l�b�v�Ð�; 

�t�†�-�m�7 �˜ �t�- �=�o�b�v �t�; �m�b�ˆ�;�-�† �7�; �v�r�Ð�1�b�-�t�b�v�-�|�b�o�m �7�; C. jacea sur ses pollinisateurs dans le 

�u�Ð�v�;�-�† �;�| �v�- �7�Ð�r�;�m�7�-�m�1�; �l�†�|�†�;�t�t�; �˜ �v�;�v �r�o�t�t�b�m�b�v�-�|�;�†�u�v �Ð�|�-�b�;�m�| �Ð�t�;�ˆ�Ð�v�: ���;�v �1�o�m�7�b�|�b�o�m�v 

�-�0�b�o�|�b�t�†�;�v �m�=�o�m�| �;�† �t�†�=�†�m �b�l�r�-�1�| �t�b�l�b�|�Ð �ˆ�o�b�u�; �b�m�;�Š�b�v�|�-�m�| �v�†�u �t�; �v�†�1�1�Ï�v �u�;�r�u�o�7�†�1�|�;�†�u�: 

���o�v �u�Ð�v�†�t�|�-�|�v �l�o�m�|�u�;�m�| �1�o�l�l�;�m�| �t�=�Ð�t�†�b�t�b�0�u�; �7�;�v �b�m�|�;�u�-�1�|�b�o�m�v �r�t�-�m�|�;�v�J�r�o�t�t�b�m�b�v�-�|�;�†�u�v 

�;�m�|�u�; �;�v�r�Ï�1�;�v �;�| �b�m�7�b�ˆ�b�7�†�v�7 �r�;�†�| �u�Ð�r�o�m�7�u�; �˜ �t�=�_�Ð�|�Ð�u�o�]�Ð�m�Ð�b�|�Ð �v�r�-�|�b�o�J�|�;�l�r�o�u�;�t�t�; �t�b�Ð�; 

�˜ �t�- �]�;�v�|�b�o�m �-�]�u�o�Ð�1�o�t�o�]�b�t�†�; �7�; �7�b�=�=�Ð�u�;�m�|�;�v �=�-�2�o�m�v �t�†�b �-�=�=�;�1�|�;�m�| �t�- �u�;�r�u�o�7�†�1�|�b�o�m 

�7�;�v �r�t�-�m�|�;�v �v�-�†�ˆ�-�]�;�v�: ���;�v �u�;�t�-�|�b�o�m�v �;�m�|�u�; �t�;�v �b�m�|�;�u�-�1�|�b�o�m�v �r�t�-�m�|�;�v�J�r�o�t�t�b�m�b�v�-�|�;�†�u�v �;�| 

�t�- �r�u�o�7�†�1�|�b�o�m �b�m�7�b�ˆ�b�7�†�;�t�t�; �7�; �]�u�-�b�m�;�v �7�;�v �r�t�-�m�|�;�v �=�o�1�-�t�;�v �v�; �7�Ð�1�t�b�m�;�m�| �;�m�|�u�; �;�| �-�† 

�v�;�b�m �7�; �7�b�=�=�Ð�u�;�m�|�;�v �Ð�1�_�;�t�t�;�v �Ð�1�o�t�o�]�b�t�†�;�v�7 �7�; �t�=�b�m�7�b�ˆ�b�7�† � ̃�t�- �1�o�l�l�†�m�-�†�|�Ð�7 �b�l�r�t�b�t�†�-�m�| 

�†�m�; �1�o�J�o�1�1�†�u�u�;�m�1�; �7�=�b�m�|�;�u�-�1�|�b�o�m�v �=�-�1�b�t�b�|�-�|�u�b�1�;�v �;�| �1�o�l�r�Ð�|�b�|�u�b�1�;�v �;�m�|�u�; �;�v�r�Ï�1�;�v �;�| 

individus de plantes via les pollinisateurs.

 20457758, 2023, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/ece3.9707 by C

ochrane F
rance, W

iley O
nline Library on [04/01/2023]. S

ee the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline Library for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons License



�“���o�=���•�“�J|�J���J�M LABONTÉ ET AL.

���o�m�v�;�t�†�;�m�|�t�‹�7 �ˆ�-�u�b�-�|�b�o�m �b�m �r�t�-�m�|�K�r�o�t�t�b�m�-�|�o�u �m�;�|�‰�o�u�h �v�|�u�†�1�|�†�u�; 

has the potential to indicate and influence pollination efficiency and 

�r�t�-�m�| �u�;�r�u�o�7�†�1�|�b�o�m�7 �0�†�| �u�;�t�-�|�b�ˆ�;�t�‹ �=�;�‰ �v�|�†�7�b�;�v �_�-�ˆ�; �;�Š�-�l�b�m�;�7 �|�_�b�v 

�u�;�t�-�|�b�o�m�v�_�b�r �P���u�1�;�o�J��	U�l�;�Œ �;�| �-�t�:�7 2020�8 ���u�u�o�‹�o�J���o�u�u�;�- �;�| �-�t�:�7 2021; 

���™�Œ�-�u�o �;�| �-�t�:�7 2020�8 ���-�]�u�-�1�_ �;�| �-�t�:�7 2021; Theodorou et al.,  2017; 

�(�-�m�0�;�u�]�;�m �;�| �-�t�:�7 �‘�•�•�“ �Q�: ���o�u�;�o�ˆ�;�u�7 �u�;�r�o�u�|�v �-�u�; �b�7�b�o�v�‹�m�1�u�-�|�b�1 �‰�b�|�_ �m�;�†�J

tral (Theodorou et al., 2017�Q �o�u �r�o�v�b�|�b�ˆ�; �P���u�u�o�‹�o�J���o�u�u�;�- �;�| �-�t�:�7 2021; 

���™�Œ�-�u�o �;�| �-�t�:�7 2020�Q �;�=�=�;�1�|�v �o�= �m�;�|�‰�o�u�h �v�|�u�†�1�|�†�u�; �o�m �v�;�;�7 �r�u�o�7�†�1�|�b�o�m�:

���t�-�m�|�K�r�o�t�t�b�m�-�|�o�u �b�m�|�;�u�-�1�|�b�o�m�v �-�u�; �=�b�t�|�;�u�;�7 �0�‹ �|�_�; �1�o�l�0�b�m�-�|�b�o�m �o�= �o�u�J

ganism traits and environmental conditions at different levels of eco�J

�t�o�]�b�1�-�t �o�u�]�-�m�b�Œ�-�|�b�o�m �P���u�u�o�‹�o�J���o�u�u�;�- �;�| �-�t�:�7 2021�8 ���™�Œ�-�u�o �;�| �-�t�:�7 2009�Q�: 

���o�v�|�K�0�;�m�;�=�b�|  �7�‹�m�-�l�b�1�v  �]�o�ˆ�;�u�m�b�m�]  �l�†�|�†�-�t�b�v�|�b�1  �r�t�-�m�|�K�b�m�v�;�1�|  �u�;�t�-�J

tionships (Bronstein,  �•�–�–�“�Q �l�;�-�m �|�_�-�| �u�;�r�u�o�7�†�1�|�b�ˆ�; �o�†�|�1�o�l�;�v �-�u�; 

�o�=�|�;�m �†�m�0�-�t�-�m�1�;�7 �-�l�o�m�] �r�t�-�m�| �v�r�;�1�b�;�v �-�m�7 �b�m�7�b�ˆ�b�7�†�-�t�v �P���;�v�]�-�u�-�m 

et al.,  2017�Q�: �
�†�u�|�_�;�u�l�o�u�;�7 �|�_�; �o�1�1�†�u�u�;�m�1�; �o�= �7�b�v�|�b�m�1�| �-�v�v�;�l�0�t�-�]�;�v 

of species interactions at different ecological scales (organism to 

�1�o�l�l�†�m�b�|�‹�Q �l�-�‹  �_�-�ˆ�; �1�o�l�r�t�;�l�;�m�|�-�u�‹ �o�u �o�r�r�o�v�b�m�] �;�=�=�;�1�|�v �o�m �r�t�-�m�| 

pollination and reproduction (Hegland,  �‘�•�•�“ �8  �1�=�:  �v�r�;�1�b�-�t�b�Œ�-�|�b�o�m�L

Brosi,  2016�Q�: �
�o�u �b�m�v�|�-�m�1�;�7 �r�t�-�m�| �v�r�;�1�b�;�v �|�_�-�| �-�u�; �v�1�-�u�1�; �‰�b�|�_�b�m �- 

�v�r�;�1�b�;�v�J�u�b�1�_ �-�v�v�;�l�0�t�-�]�; �l�-�‹ �;�Š�r�;�u�b�;�m�1�; �7�b�t�†�|�b�o�m �o�= �r�o�t�t�b�m�-�|�o�u �ˆ�b�v�b�|�v�7 

�u�;�7�†�1�;�7 �r�o�t�t�;�m �|�u�-�m�v�=�;�u�7 �-�m�7 �v�;�;�7 �r�u�o�7�†�1�|�b�o�m �P���ˆ�-�m�v �;�| �-�t�:�7 2017�Q�: 

Conversely, large intraspecific or interspecific floral displays can in�J

�1�u�;�-�v�; �r�t�-�m�|�J�l�-�|�b�m�] �o�r�r�o�u�|�†�m�b�|�b�;�v �|�_�u�o�†�]�_ �|�_�; �o�ˆ�;�u�-�t�t �-�|�|�u�-�1�|�b�o�m �o�= 

�=�t�o�u�-�t �ˆ�b�v�b�|�o�u�v �P���h�|�;�u �;�| �-�t�:�7 2017; Hegland,  �‘�•�•�“ �Q�: ���o�‰�;�ˆ�;�u�7 �- �t�-�u�]�; 

floral display in an individual plant may increase the risk of geitonog�J

�-�l�o�†�v �r�o�t�t�;�m �|�u�-�m�v�=�;�u �P�v�;�t�=�J�r�o�t�t�b�m�-�|�b�o�m�Q�7 �‰�_�b�1�_ �1�-�m �b�m�1�u�;�-�v�; �u�b�v�h�v �o�= 

�b�m�0�u�;�;�7�b�m�] �-�m�7 �b�m �v�;�t�=�J�b�m�1�o�l�r�-�|�b�0�t�; �v�r�;�1�b�;�v �u�;�7�†�1�; �v�;�;�7 �r�u�o�7�†�1�|�b�o�m 

�P���h�|�;�u �;�| �-�t�:�7 2017�8 ���1�h�;�u�| �;�| �-�t�:�7 2010�8 ���-�u�u�o�m �_ ���b�|�1�_�;�t�t�7 2012�Q�:

���r�-�u�| �=�u�o�l �v�r�-�|�b�-�t �;�=�=�;�1�|�v�7 �=�t�o�‰�;�u�b�m�] �r�_�;�m�o�t�o�]�‹ �P�b�:�;�:�7 �|�_�; �|�b�l�b�m�] 

�-�m�7 �7�†�u�-�|�b�o�m �o�= �=�t�o�‰�;�u�b�m�] �r�;�u�b�o�7�Q �b�v �- �v�r�;�1�b�;�v �|�u�-�b�| �|�_�-�| �b�m�=�t�†�;�m�1�;�v 

�r�t�-�m�| �u�;�r�u�o�7�†�1�|�b�o�m�: ���m�|�;�u�J �-�m�7 �b�m�|�u�-�v�r�;�1�b�=�b�1 �r�_�;�m�o�t�o�]�b�1�-�t �ˆ�-�u�b�-�|�b�o�m 

filters the precise assemblage of interacting species that a plant 

�b�m�7�b�ˆ�b�7�†�-�t �b�v �;�Š�r�o�v�;�7 �|�o �7�†�u�b�m�] �|�_�; �|�;�l�r�o�u�-�t �v�†�1�1�;�v�v�b�o�m �o�= �r�t�-�m�|�v 

and pollinators, both in the immediate local assemblage and the 

�‰�b�7�;�u �1�o�l�l�†�m�b�|�‹ �-�1�u�o�v�v �|�_�; �t�-�m�7�v�1�-�r�; �P���u�u�o�‹�o�J���o�u�u�;�- �;�| �-�t�:�7 2021; 

CaraDonna & Waser, 2020�8 ���-�t�t�-�]�_�;�u �_ ���-�l�r�0�;�t�t�7 2020; Rafferty & 

Ives, 2012�Q�: �$�_�; �7�;�]�u�;�; �o�= �o�̂ �;�u�t�-�r �b�m �|�_�; �|�b�l�b�m�] �-�m�7 �7�†�u�-�|�b�o�m �o�= �=�t�o�‰�J

ering periods, within and between species, therefore modulates the 

�t�;�ˆ�;�t �o�= �b�m�v�;�1�|�J�l�;�7�b�-�|�;�7 �1�o�m�v�r�;�1�b�=�b�1 �r�o�t�t�;�m �|�u�-�m�v�=�;�u �-�m�7 �|�_�; �0�-�t�-�m�1�; 

of interspecific interactions (competition, interference, or facilita �J

�|�b�o�m�Q �-�| �7�b�=�=�;�u�;�m�| �;�1�o�t�o�]�b�1�-�t �v�1�-�t�;�v �-�=�=�;�1�|�b�m�] �r�o�t�t�b�m�-�|�b�o�m �v�;�u�ˆ�b�1�;�v �-�m�7 

�r�t�-�m�| �v�;�;�7 �v�;�| �P���o�ˆ�™�1�v�J���o�v�|�‹�™�m�v�Œ�h�b �;�| �-�t�:�7 2013�Q�:

���o�t�t�b�m�-�|�o�u�v �-�m�7 �r�o�t�t�b�m�-�|�b�o�m �v�;�u�ˆ�b�1�;�v �=�-�1�; �-�m�|�_�u�o�r�o�]�;�m�b�1 �|�_�u�;�-�|�v 

with conventional intensive agricultural management the foremost 

worldwide (Dicks et al., 2021�8 ���o�|�|�v �;�| �-�t�:�7 2016�Q�: ���1�o�t�o�]�b�1�-�t �b�m�|�;�m�J

sification of agriculture is one alternative management model to 

reduce the negative impacts of agriculture and respond to global 

�1�_�-�m�]�; �‰�_�b�t�; �l�-�b�m�|�-�b�m�b�m�] �=�o�o�7 �r�u�o�7�†�1�|�b�o�m �P�(�-�m�0�;�u�]�;�m �;�| �-�t�:�7 2020�Q�: 

���1�o�t�o�]�b�1�-�t�t�‹ �b�m�|�;�m�v�b�ˆ�; �r�u�-�1�|�b�1�;�v �b�m�1�t�†�7�; �|�_�; �†�v�; �-�m�7 �u�o�|�-�|�b�o�m �o�= �7�b�J

�ˆ�;�u�v�; �1�u�o�r�v �-�m�7 �;�Š�b�v�|�b�m�] �o�u �u�;�v�|�o�u�;�7 �-�]�u�o�;�1�o�t�o�]�b�1�-�t �b�m�=�u�-�v�|�u�†�1�|�†�u�;�v 

�P�;�:�]�:�7 �v�;�l�b�J�m�-�|�†�u�-�t �_�-�0�b�|�-�|�v�7 �v�o�‰�m �‰�b�t�7�=�t�o�‰�;�u�7 �o�u �]�u�-�v�v �v�|�u�b�r�v�Q �|�o �_�-�u�J

ness ecosystem services, like pollination, in support of agriculture 

�P���o�ˆ�™�1�v�J���o�v�|�‹�™�m�v�Œ�h�b �;�| �-�t�:�7 2017 �Q�: ���1�o�t�o�]�b�1�-�t �b�m�|�;�m�v�b�=�b�1�-�|�b�o�m �|�_�†�v 

creates a heterogeneous and dynamic community in space and time, 

�‰�_�b�1�_ �b�v �;�Š�r�;�1�|�;�7 �|�o �l�o�7�b�=�‹ �r�o�t�t�b�m�-�|�o�u �b�m�|�;�u�-�1�|�b�o�m�v �-�m�7 �‰�b�t�7 �r�t�-�m�| 

reproductive success.

We aimed to understand how individual seed set in two wild plant 

species (Cyanus segetum Hill, and Centaurea jacea  � �� :� 8  � �� v� |� ;� u� -� 1� ;� -� ;�Q  � b�m 

�_�;�u�0�-�1�;�o�†�v �-�]�u�o�;�1�o�t�o�]�b�1�-�t �b�m�=�u�-�v�|�u�†�1�|�†�u�; �‰�-�v �-�=�=�;�1�|�;�7 �0�‹ �v�r�-�|�b�o�J

�|�;�l�r�o�u�-�t  �_�;�|�;�u�o�]�;�m�;�b�|�‹  �b�m  �=�t�o�u�-�t  �u�;�v�o�†�u�1�;�v  �-�m�7  �r�t�-�m�|�K�r�o�t�t�b�m�-�|�o�u 

interactions across multiple ecological scales (individual—local 

assemblage—interaction network of agroecological infrastructure in 

�|�_�; �=�-�u�l �t�-�m�7�v�1�-�r�;�Q�: ���;�1�-�†�v�; �o�= �|�_�; �r�u�o�t�o�m�]�;�7 �-�m�7 �ˆ�-�u�b�-�0�t�; �=�t�o�‰�;�u�b�m�] 

�r�;�u�b�o�7�v �o�= �;�-�1�_ �v�r�;�1�b�;�v �P���o�m�|�b�1�;�t�t�b �;�| �-�t�:�7 2022�Q�7 �‰�; �†�v�;�7 �-�m �b�m�7�b�̂ �b�7�†�-�t�J

�1�;�m�|�;�u�;�7 �-�m�7 �r�_�;�m�o�t�o�]�b�1�-�t�t�‹ �;�Š�r�t�b�1�b�| �-�r�r�u�o�-�1�_ �|�o �l�-�|�1�_ �r�u�;�1�b�v�;�t�‹ �|�_�; 

flowering period of different plant individuals (transplanted into sown 

�‰�b�t�7�=�t�o�‰�;�u �o�u �]�u�-�v�v�K�t�;�]�†�l�; �v�|�u�b�r�v�Q �|�o �|�_�; �1�o�m�1�o�l�b�|�-�m�| �t�;�ˆ�;�t �o�= �v�r�-�|�b�o�J

�|�;�l�r�o�u�-�t �_�;�|�;�u�o�]�;�m�;�b�|�‹ �b�m �r�t�-�m�|�K�r�o�t�t�b�m�-�|�o�u �b�m�|�;�u�-�1�|�b�o�m�v �P�-�| �7�b�=�=�;�u�;�m�| 

�;�1�o�t�o�]�b�1�-�t �v�1�-�t�;�v�Q �-�m�7 �-�0�b�o�|�b�1 �1�o�m�7�b�|�b�o�m�v�: ��  �r�u�b�o�u�b �|�_�b�v �-�v�v�†�l�;�7 �|�_�-�| 

the intraspecific variation in flowering phenologies would modulate 

�|�_�; �t�;�ˆ�;�t �o�= �v�;�;�7 �v�;�| �7�†�; �|�o �ˆ�-�u�b�-�0�t�; �r�o�t�t�b�m�-�|�o�u�J�l�;�7�b�-�|�;�7 �1�o�l�r�;�|�b�|�b�o�m 

�o�u �=�-�1�b�t�b�|�-�|�b�o�m �;�m�1�o�†�m�|�;�u�;�7 �0�‹ �|�_�; �r�t�-�m�|�v �b�m �|�_�;�v�; �v�r�-�|�b�o�J�|�;�l�r�o�u�-�t�t�‹ 

distinct assemblages. We predicted that:

1.	 Individual seed set of focal plant species would be positively 

related to abiotic conditions (nitrogen, precipitation, and tem�J

�r�;�u�-�|�†�u�;�Q �-�=�=�;�1�|�b�m�] �|�_�; �r�t�-�m�|�]�v �r�_�‹�v�b�o�t�o�]�b�1�-�t �v�|�-�|�; �-�m�7 �r�o�|�;�m�|�b�-�t 

to invest in reproduction.

�‘�:�� ���| �|�_�; �b�m�7�b�ˆ�b�7�†�-�t�J�r�t�-�m�| �v�1�-�t�;�7 �_�b�]�_�;�u �v�;�;�7 �r�u�o�7�†�1�|�b�o�m �‰�o�†�t�7 �0�; �u�;�J

lated to greater relative individual attractiveness to pollinators, 

defined as the combination of a larger relative individual floral 

display compared to the floral display of other conspecifics of the 

plot, and a greater associated pollinator visitation rate.

3.	 Seed set would be increased by greater conspecific pollen donor 

densities and by higher species richness of potential pollinators 

attracted by larger heterospecific blooms of flowers (species rich�J

�m�;�v�v �-�m�7 �7�;�m�v�b�|�b�;�v�Q �b�m �|�_�; �t�o�1�-�t �-�v�v�;�l�0�t�-�]�; �v�†�u�u�o�†�m�7�b�m�] �|�_�; �r�t�o�| �o�= 

focal conspecific individuals.

�“�:�� ���u�;�-�|�;�u �t�b�m�h�-�]�; �7�;�m�v�b�|�‹ �PLq�Q �-�m�7 �v�r�;�1�b�-�t�b�Œ�-�|�b�o�m �P�7
È�Q �o�u �l�†�|�†�-�t �7�;�J

�r�;�m�7�;�m�1�; �P���	�Q �o�= �=�o�1�-�t �r�t�-�m�|�v �o�m �|�_�;�b�u �r�o�t�t�b�m�-�|�o�u�v �b�m �|�_�; �b�m�|�;�u�-�1�J

tion network at the scale of agroecological infrastructure (sown 

�‰�b�t�7�=�t�o�‰�;�u �-�m�7 �]�u�-�v�v�F�t�;�]�†�l�; �v�|�u�b�r�v�Q �-�1�u�o�v�v �|�_�; �=�-�u�l �‰�o�†�t�7 �b�m�J

crease seed set by providing connectivity of conspecific pollen 

transfer between spatially separated plants.

�”�:�� �"�;�;�7 �v�;�| �‰�b�t�t �0�; �l�o�7�†�t�-�|�;�7 �0�‹ �|�_�; �b�m�|�;�u�r�t�-�‹ �o�= �r�t�-�m�|�K�r�o�t�t�b�m�-�|�o�u �u�;�J

lationships occurring within and between ecological scales due to 

the mobility of insects transferring pollen.

� ‘ �J | �J � � � ��$ � � � ! � � � � � � � � � � � � � 	 � � � � � � �$ � � � � � 	 � "

�‘�:�•�J|�J �
�o�1�-�t���r�t�-�m�|���v�r�;�1�b�;�v

Cyanus segetum Hill, 1762, and Centaurea jacea ���:�7 �•�•�”�’  �R���v�|�;�u�-�1�;�-�;�S�7 

were chosen as phylogenetically related herbaceous species with 

contrasting flowering phenology and with populations on the study 
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�J�M�J |�J �”���o�=���•�“LABONTÉ ET AL.

site. C. segetum is an annual segetal species with individuals flower�J

�b�m�] �=�u�o�l ���-�‹  �|�o ���†�t�‹�: C. jacea is a common perennial of grassy en�J

�ˆ�b�u�o�m�l�;�m�|�v �=�t�o�‰�;�u�b�m�] �b�m �t�-�|�; �v�†�l�l�;�u �P���†�t�‹�K���1�|�o�0�;�u �b�m ���†�u�]�†�m�7�‹�7 

�
�u�-�m�1�;�8 �$�b�v�o�m �_ �7�; �
�o�†�1�-�†�t�|�7 �‘�•�•�“ �Q�: ���o�|�_ �v�r�;�1�b�;�v �u�;�t�†�b�u�; �b�m�v�;�1�| 

pollinators (C. jacea�L�v�;�t�=�J�b�m�1�o�l�r�-�|�b�0�t�;�8  C. segetum�L�r�v�;�†�7�o�J�v�;�t�=�J

�1�o�l�r�-�|�b�0�t�;�Q �-�m�7 �r�u�o�ˆ�b�7�; �_�b�]�_�J�t�†�-�t�b�|�‹ �r�o�t�t�;�m �-�m�7 �m�;�1�|�-�u �u�;�v�o�†�u�1�;�v 

�=�o�u �=�t�o�‰�;�u�J�ˆ�b�v�b�|�b�m�] �b�m�v�;�1�|�v �P���;�t�t�-�m�]�;�u �;�| �-�t�:�7 �‘�•�•�“ ; Hicks et al., 2016; 

Ouvrard et al.,  �‘�•�•�v�8 �"�|�;�=�=�-�m�J�	�;�‰�;�m�|�;�u �;�| �-�t�:�7 2001�Q�: �$�_�;�b�u �r�u�o�J

�t�o�m�]�;�7 �=�t�o�‰�;�u�b�m�] �r�;�u�b�o�7�v �P���o�m�|�b�1�;�t�t�b �;�| �-�t�:�7 2022�Q �r�u�;�v�;�m�| �b�m�|�u�-�v�r�;�J

�1�b�=�b�1 �r�_�;�m�o�t�o�]�b�1�-�t �ˆ�-�u�b�-�|�b�o�m�v �|�_�-�| �7�b�1�|�-�|�; �b�m�7�b�ˆ�b�7�†�-�t �r�t�-�m�| �;�Š�r�o�v�†�u�; �|�o 

�r�t�-�m�|�K�r�o�t�t�b�m�-�|�o�u �b�m�|�;�u�-�1�|�b�o�m�v�:

�‘�:�‘�J |�J ���Š�r�;�u�b�l�;�m�|�-�t���7�;�v�b�]�m

�$�_�;  �;�Š�r�;�u�b�l�;�m�|  �‰�-�v  �1�o�m�7�†�1�|�;�7  �P���-�‹�K�"�;�r�|�;�l�0�;�u  �‘�•�•�–�Q  �o�m 

�|�_�; �����!����  �����J�"�+�" �;�Š�r�;�u�b�l�;�m�|�-�t �=�-�u�l �P���†�u�]�†�m�7�‹�7 �
�u�-�m�1�;�7 

�“�•�f�•�–�©�•�u�:�•�ª�� �”�f�•�“�©�•�•�:�u�ª���Q�: ���v�|�-�0�t�b�v�_�;�7 �b�m �‘�•�•�v�7 �|�_�b�v �=�-�u�l�J�v�1�-�t�; 

�-�]�u�o�;�1�o�t�o�]�b�1�-�t �v�‹�v�|�;�l �;�Š�r�;�u�b�l�;�m�| �P�•�‘�”�S�_�-�Q �b�v �|�;�v�|�b�m�] �Œ�;�u�o�J�r�;�v�|�b�1�b�7�; 

�-�]�u�o�;�1�o�t�o�]�b�1�-�t �=�-�u�l�b�m�] �v�‹�v�|�;�l�v�7 �b�m�1�t�†�7�b�m�] �v�r�-�|�b�o�J�|�;�l�r�o�u�-�t �1�u�o�r 

�7�b�ˆ�;�u�v�b�|�‹ �-�m�7 �;�1�o�t�o�]�b�1�-�t �b�m�=�u�-�v�|�u�†�1�|�†�u�;�v �P�(�-�m�0�;�u�]�;�m �;�| �-�t�:�7 2020 �Q�: 

�$�_�b�v �b�m�1�t�†�7�;�7 �v�o�‰�b�m�] �u�:�v �_�- �P�‘�‘�:�u�• �h�l�S×�S�’ �l�Q �o�= �]�u�-�v�v�K�t�;�]�†�l�; 

�P�v�;�ˆ�;�m �v�r�;�1�b�;�v�Q �v�|�u�b�r�v �-�m�7 �‘�:�u�–�S�_�- �P�v�:�–�u �h�l�S×�S�’ �l�Q �o�= �‰�b�t�7�=�t�o�‰�;�u 

�P�’�• �v�r�;�1�b�;�v�Q �v�|�u�b�r�v �‰�b�|�_ �l�b�Š�|�†�u�;�v �7�;�v�b�]�m�;�7 �|�o �r�u�o�l�o�|�; �r�o�t�t�b�m�-�|�b�o�m 

and biocontrol ecosystem services (Table S1�Q�: ���m �l�b�7�J���-�u�1�_ �‘�•�•�–�7 

�‰�; �|�u�-�m�v�r�t�-�m�|�;�7 �•�“�“ �b�m�7�b�ˆ�b�7�†�-�t�v �r�;�u �v�r�;�1�b�;�v�7 �v�r�t�b�| �b�m�|�o �•�u �r�t�o�|�v 

�o�= �m�b�m�; �b�m�7�b�ˆ�b�7�†�-�t�v �r�;�u �v�r�;�1�b�;�v �P�|�_�u�;�; �|�u�b�r�t�;�|�v�7 �•�•�•�S�1�l �-�r�-�u�|�Q�7 �t�o�J

�1�-�|�;�7 �;�b�|�_�;�u �b�m �•�• �‰�b�t�7�=�t�o�‰�;�u �v�|�u�b�r�v �o�u �b�m �v�b�Š �]�u�-�v�v �v�|�u�b�r�v �P�|�o�]�;�|�_�;�u 

�u�;�=�;�u�u�;�7 �|�o �-�v �>�-�]�u�o�;�1�o�t�o�]�b�1�-�t �b�m�=�u�-�v�|�u�†�1�|�†�u�;�? �_�;�u�;�-�=�|�;�u�Q�7 �‰�b�|�_ 

�r�t�o�|�v �-�| �t�;�-�v�| �•�”�•�S�l �-�r�-�u�| �P�
�b�]�†�u�; S1�Q�: C. segetum focal individu�J

�-�t�v �o�u�b�]�b�m�-�|�;�7 �=�u�o�l ���!�������$������  �Phttp://www.arbio ​tech.com�Q �-�m�7 

�‰�;�u�; �]�;�u�l�b�m�-�|�;�7 �b�m �1�o�m�|�u�o�t�t�;�7 �1�o�m�7�b�|�b�o�m�v �P�‘�‘�S±�S�’�f���8 �•�u�S�_ �t�b�]�_�|�9 �v �_ 

�7�-�u�h�Q �r�u�b�o�u �|�o �|�u�-�m�v�r�t�-�m�|�-�|�b�o�m�: �)�;  �1�o�t�t�;�1�|�;�7 �“�v �t�-�u�]�; C. jacea ro�J

�v�;�|�|�;�v �P�v�;�1�o�m�7�J�‹�;�-�u �b�m�7�b�ˆ�b�7�†�-�t�v �u�;�-�7�‹ �|�o �=�t�o�‰�;�u�Q �=�u�o�l �;�-�1�_ �o�= �|�_�u�;�; 

�t�o�1�-�t �r�o�r�†�t�-�|�b�o�m�v �P�����J�"�+�" �r�t�-�|�=�o�u�l�9 �“�•�f�•�–�©�•�u�:�•�ª�� �”�f�•�“�©�•�•�:�u�ª���8 

�	�b�f�o�m�9 �“�•�f�•�–�©�•�u�:�•�ª�� �”�f�•�“�©�•�•�:�u�ª���8 �-�m�7 ���_�-�l�r�7	V�|�u�;�9 �“�•�f�•�•�©�“�‘�:�”�ª�� 

�”�f�•�•�©�•�‘�:�•�ª���Q �-�m�7 �|�u�-�m�v�r�t�-�m�|�;�7 �|�_�u�;�; �b�m�7�b�ˆ�b�7�†�-�t�v �=�u�o�l �;�-�1�_ �r�o�r�†�t�-�J

�|�b�o�m �b�m�|�o �|�_�; �;�Š�r�;�u�b�l�;�m�|�-�t �r�t�o�|�v�:

�‘�:�’�J |�J ���0�b�o�|�b�1���;�m�ˆ�b�u�o�m�l�;�m�|�J�b�m�=�t�†�;�m�1�b�m�]���r�t�-�m�|��
physiological capacity to invest in seed production

���| �|�_�; �=�-�u�l �v�1�-�t�;�7 �‰�; �1�-�t�1�†�t�-�|�;�7 �|�_�; �l�;�-�m �|�;�l�r�;�u�-�|�†�u�; �P�f���Q �-�m�7 �|�_�; 

�l�;�-�m �r�u�;�1�b�r�b�|�-�|�b�o�m �P�l�l�Q �=�o�u �;�-�1�_ �b�m�7�b�ˆ�b�7�†�-�t�]�v �=�t�o�‰�;�u�b�m�] �r�;�u�b�o�7 �†�m�|�b�t 

harvested using daily records from an automated meteorological sta�J

�|�b�o�m �-�| �|�_�; �;�Š�r�;�u�b�l�;�m�|�-�t �=�-�u�l �P���t�†�-�|�b�o�m�v S1�Q�: ���| �|�_�; �b�m�7�b�ˆ�b�7�†�-�t �r�t�-�m�| 

�v�1�-�t�;�7 �‰�; �†�v�;�7 �|�_�; �=�o�t�b�-�u �� �1�o�m�|�;�m�| �P�w�Q �o�= �;�-�1�_ �r�t�-�m�| �b�m�7�b�ˆ�b�7�†�-�t �-�v �-�m 

�b�m�7�b�1�-�|�o�u �o�= �b�|�v �r�_�‹�v�b�o�t�o�]�b�1�-�t �v�|�-�|�; �-�m�7 �- �r�u�o�Š�‹ �=�o�u �|�_�; �0�b�o�1�_�;�l�b�1�-�t �u�;�J

sources available for investment in reproduction (Wang et al., �‘�•�•�v�Q�: 

One leaf sample per individual (~�” �]�Q �‰�-�v �1�o�t�t�;�1�|�;�7 �0�;�=�o�u�; �|�_�; �=�t�o�‰�J

ering period of each species (C. segetum�L�l�b�7�J���-�‹�8 C. jacea—early 

���†�t�‹�Q�: ���=�|�;�u �o�ˆ�;�m �7�u�‹�b�m�] �P�“�•�f���Q �-�m�7 �l�b�t�t�b�m�] �P�7�b�-�l�;�|�;�u �½�v�•�S��l�Q�7 �|�_�; �� 

�1�o�m�|�;�m�| �b�m �“�K�u �l�] �o�= �=�o�t�b�-�u �|�b�v�v�†�;�v �P�w�Q �‰�-�v �t�†�-�m�|�b�=�b�;�7 �†�v�b�m�] �- �$�_�;�u�l�o 

�"�1�b�;�m�|�b�=�b�1 �
�����"�� �‘�•�•�• ���u�]�-�m�b�1 ���t�;�l�;�m�|�-�t ���m�-�t�‹�Œ�;�u�d�:

�‘�:�“�J|�J �!�;�r�u�o�7�†�1�|�b�ˆ�;���7�;�ˆ�;�t�o�r�l�;�m�|���-�m�7���v�;�;�7���v�;�|���o�=��
focal plant individuals

We counted the open and wilted composite flowers, floral buds, 

and fruits produced by each focal plant individual at monthly inter�J

vals. Combined with insect visitation data, these measurements al�J

lowed us to estimate the flowering period of each individual plant 

�P�r�u�;�1�b�v�b�o�m �|�o �|�_�; �‰�;�;�h�Q�: ���| �|�_�; �;�m�7 �o�= �|�_�; �=�t�o�‰�;�u�b�m�] �r�;�u�b�o�7 �P�b�:�;�:�7 C. 

segetum�L�l�b�7�J���†�t�‹�8 C. jacea�L�;�-�u�t�‹�J�"�;�r�|�;�l�0�;�u�Q�7 �-�t�t �v�†�u�ˆ�b�ˆ�b�m�] �=�o�1�-�t 

plants were harvested. We counted the total number of seeds pro�J

�7�†�1�;�7 �r�;�u �b�m�7�b�ˆ�b�7�†�-�t �P�_�;�u�;�-�=�|�;�u �>�v�;�;�7 �v�;�|�?�Q �-�m�7 �|�_�; �|�o�|�-�t �m�†�l�0�;�u �o�= 

�=�t�o�u�-�t �_�;�-�7�v �P�=�u�†�b�|�v �‰�b�|�_ �o�u �‰�b�|�_�o�†�| �v�;�;�7�v�Q �-�v �- �l�;�-�v�†�u�; �o�= �|�_�; �v�b�Œ�; �o�= 

the total individual floral display.

�‘�:�”�J|�J ���o�1�-�t���=�t�o�‰�;�u�b�m�]���r�t�-�m�|���-�v�v�;�l�0�t�-�]�;

Centered on each focal plant plot, we established a transect 

�P�•�•�•�S�l�S×�S�‘ �l�7 n = �•�u �|�u�-�m�v�;�1�|�v�Q �|�o �-�v�v�;�v�v �|�_�; �t�o�1�-�t �=�t�o�‰�;�u�b�m�] �r�t�-�m�| �-�v�J

�v�;�l�0�t�-�]�; �-�m�7 �r�t�-�m�|�K�r�o�t�t�b�m�-�|�o�u �b�m�|�;�u�-�1�|�b�o�m�v �P�v�;�; �0�;�t�o�‰�Q�: ���| �l�o�m�|�_�t�‹ 

�b�m�|�;�u�ˆ�-�t�v�7 �- �|�;�-�l �o�= �|�‰�o �0�o�|�-�m�b�v�|�v �v�†�u�ˆ�;�‹�;�7 �|�_�; �-�v�v�;�l�0�t�-�]�;�v �b�m �v�b�Š 

�v�‹�v�|�;�l�-�|�b�1�-�t�t�‹ �r�t�-�1�;�7 �t�†�-�7�u�-�|�v �P�•�:�”�S×�S�‘ �l�Q �r�;�u �|�u�-�m�v�;�1�| �|�o �b�7�;�m�|�b�=�‹ 

�-�t�t �;�m�|�o�l�o�r�_�b�t�o�†�v �P���†�7�b�1�o�|�‹�t�;�7�o�m�Q �r�t�-�m�| �v�r�;�1�b�;�v �r�u�;�v�;�m�| �-�m�7 �|�_�; 

total number of floral units per species (a single or composite flower, 

�v�r�b�h�;�7 �o�u �†�l�0�;�t�Q�: �
�u�o�l �|�_�;�v�; �7�-�|�-�7 �‰�; �1�-�t�1�†�t�-�|�;�7 �1�o�u�u�;�v�r�o�m�7�b�m�] �|�o 

the flowering period of each individual focal plant: the mean floral 

�u�b�1�_�m�;�v�v �P���t�†�-�|�b�o�m S2�Q�7 �l�;�-�m �=�t�o�u�-�t �7�;�m�v�b�|�‹ �P�l�́ �‘ �8 ���t�†�-�|�b�o�m S3�Q�7 �-�m�7 �|�_�; 

mean density (m�́ �‘ �Q �o�= �r�o�|�;�m�|�b�-�t �1�o�m�v�r�;�1�b�=�b�1 �r�o�t�t�;�m �7�o�m�o�u�v �PC. segetum 

or C. jacea�Q �b�m �|�_�; �t�o�1�-�t �-�v�v�;�l�0�t�-�]�;�: �
�†�u�|�_�;�u�l�o�u�;�7 �|�o �;�m�v�†�u�; �u�;�r�u�;�J

sentativity of the assemblages and interactions considered, these 

means were temporally weighted by the overlap between the indi�J

�ˆ�b�7�†�-�t �r�t�-�m�|�]�v �=�t�o�‰�;�u�b�m�] �r�;�u�b�o�7 �-�m�7 �|�_�; �|�b�l�; �r�;�u�b�o�7 �P�m�†�l�0�;�u �o�= �7�-�‹�v�Q 

�1�o�ˆ�;�u�;�7 �0�‹ �;�-�1�_ �0�o�|�-�m�b�1�-�t �v�†�u�ˆ�;�‹ �P���t�†�-�|�b�o�m�v �"�‘�K�"�’ �Q�:

�‘�:�u�J|�J ���t�-�m�|�K�r�o�t�t�b�m�-�|�o�u���b�m�|�;�u�-�1�|�b�o�m�v���=�u�o�l���b�m�7�b�ˆ�b�7�†�-�t��
to local assemblage scales

�)�;  �t�†�-�m�|�b�=�b�;�7 �r�t�-�m�|�K�r�o�t�t�b�m�-�|�o�u �b�m�|�;�u�-�1�|�b�o�m�v �|�o �;�-�1�_ �=�o�1�-�t �r�t�-�m�| �v�r�;�J

cies (plot—Table  S2�Q �-�m�7 �b�m �|�_�; �t�o�1�-�t �=�t�o�u�-�t �-�v�v�;�l�0�t�-�]�; �P�|�u�-�m�v�;�1�|�L

Tables S2 and S3�Q �l�-�|�1�_�;�7 �|�o �=�o�1�-�t �b�m�7�b�ˆ�b�7�†�-�t �=�t�o�‰�;�u�b�m�] �r�_�;�m�o�t�o�]�‹ 

(C. segetum�9 ���-�‹�K���†�t�‹�8 C. jacea�9 ���†�t�‹�K�"�;�r�|�;�l�0�;�u�7 �‰�b�|�_ �o�m�t�‹ �- �0�u�b�;�= 

�r�_�;�m�o�t�o�]�b�1�-�t �o�ˆ�;�u�t�-�r �b�m �l�b�7�J���†�t�‹�Q�: ���b�l�o�m�|�_�t�‹ �v�|�-�m�7�-�u�7�b�Œ�;�7 �v�-�l�r�t�b�m�] 

�v�;�v�v�b�o�m�v �‰�;�u�; �7�o�m�; �r�;�u �=�o�1�-�t �r�t�-�m�| �r�t�o�| �P�•�”�S�l�b�m �o�0�v�;�u�ˆ�b�m�] �=�t�o�‰�J

�;�u�b�m�] �½�– C. segetum �o�u �½�– C. jacea �b�m�7�b�ˆ�b�7�†�-�t�v�Q �-�m�7 �r�;�u �t�o�1�-�t �=�t�o�u�-�t 

�1�o�l�l�†�m�b�|�‹ �P�•�”�S�l�b�m �|�u�-�m�v�;�1�| �o�0�v�;�u�ˆ�b�m�] �b�m�v�;�1�|�v �ˆ�b�v�b�|�b�m�] �-�t�t �=�t�o�‰�;�u�b�m�] 

�v�r�;�1�b�;�v�Q �‰�b�|�_ �b�m�v�;�1�| �ˆ�b�v�b�|�o�u�v �-�1�|�b�ˆ�;�t�‹ �=�;�;�7�b�m�] �o�u �_�-�ˆ�b�m�] �1�o�m�|�-�1�| �‰�b�|�_ 

floral stamen/anthers directly captured to avoid resampling indi �J

�ˆ�b�7�†�-�t�v�: ���‹�l�;�m�o�r�|�;�u�- �-�m�7 �"�‹�u�r�_�b�7�-�; �‰�;�u�; �v�†�0�v�;�t�†�;�m�|�t�‹ �b�7�;�m�|�b�=�b�;�7 
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�u���o�=���•�“�J|�J���J�M LABONTÉ ET AL.

as species using standard keys (References S1�Q�7 �‰�_�b�t�; �o�|�_�;�u �	�b�r�|�;�u�- 

�-�m�7 �- �=�;�‰ ���;�r�b�7�o�r�|�;�u�- �b�m�7�b�ˆ�b�7�†�-�t�v �‰�;�u�; �-�v�v�b�]�m�;�7 �|�o �- �!�;�1�o�]�m�b�Œ�-�0�t�; 

�$�-�Š�o�m�o�l�b�1 �&�m�b�| �P�!�$�& = morphospecies approach following Oliver & 

Beattie, 1993�Q�:

�"�|�-�m�7�-�u�7 �r�o�t�t�b�m�-�|�o�u �v�-�l�r�t�b�m�] �r�u�o�|�o�1�o�t�v �P�•�–�9�’�•�K�•�•�9�’�•�7 �b�m �7�u�‹ 

�-�m�7 �‰�-�u�l �‰�;�-�|�_�;�u �¾�•�“�f�� �-�m�7 �‰�b�|�_ �l�b�m�b�l�-�t �‰�b�m�7�9 ���;�-�†�=�o�u�| �v�1�-�t�; 

<�“�F�”�Q �‰�;�u�; �-�r�r�t�b�;�7 �‰�b�|�_ �;�-�1�_ �v�-�l�r�t�b�m�] �u�o�†�m�7 �b�m�ˆ�o�t�ˆ�b�m�] �|�‰�o �|�;�-�l�v 

�o�= �|�‰�o �r�;�o�r�t�; �‰�_�o�7 �-�=�|�;�u �-�m �b�m�b�|�b�-�t �_�-�u�l�o�m�b�Œ�-�|�b�o�m �v�;�v�v�b�o�m�7 �=�o�t�t�o�‰�;�7 

the identical protocol (insect capture and monitoring focal plant 

�7�;�ˆ�;�t�o�r�l�;�m�|�Q �b�m �r�-�u�-�t�t�;�t �o�m �7�b�=�=�;�u�;�m�| �r�t�o�|�v�F�|�u�-�m�v�;�1�|�v�: �$�_�; �o�u�7�;�u 

�|�_�; �r�t�o�|�v�F�|�u�-�m�v�;�1�|�v �‰�;�u�; �v�-�l�r�t�;�7 �‰�-�v �u�-�m�7�o�l�b�Œ�;�7 �o�m �;�-�1�_ �o�1�1�-�J

�v�b�o�m �P�•�K�’�S�7�-�‹�v �=�o�u �-�t�t �r�t�o�|�v�F�|�u�-�m�v�;�1�|�v�Q �|�o �-�ˆ�o�b�7 �b�m�|�u�o�7�†�1�b�m�] �- �v�‹�v�J

tematic bias.

�)�;  �t�†�-�m�|�b�=�b�;�7 �|�_�; �u�;�t�-�|�b�ˆ�; �-�|�|�u�-�1�|�b�ˆ�;�m�;�v�v �PRIA, n insect visits/in �J

�7�b�ˆ�b�7�†�-�t�F�•�”�S�l�b�m�Q �o�= �;�-�1�_ �b�m�7�b�ˆ�b�7�†�-�t �=�o�1�-�t �r�t�-�m�| �=�o�u �=�o�u�-�]�b�m�] �r�o�t�t�b�m�-�|�o�u�v 

�b�m �|�;�u�l�v �o�= �|�_�; �ˆ�b�v�b�|�-�|�b�o�m �u�-�|�; �r�;�u �•�”�S�l�b�m �‰�;�b�]�_�|�;�7 �0�‹ �|�_�; �v�b�Œ�; �o�= �|�_�; 

�b�m�7�b�ˆ�b�7�†�-�t �=�t�o�u�-�t �7�b�v�r�t�-�‹ �u�;�t�-�|�b�ˆ�; �|�o �|�_�; �|�o�|�-�t �r�t�o�|�J�t�;�ˆ�;�t �=�t�o�u�-�t �7�b�v�r�t�-�‹ �o�= 

each focal plant species (���t�†�-�|�b�o�m 1�Q�:

where i = the focal individual considered; s = a single pollinator survey 

conducted on the plot of conspecific focals including individual i during 

the flowering period of individual i ; N = the total number of pollinator 

surveys conducted during the flowering period of individual i .

We also calculated the local species richness of potential pollina�J

tors of C. segetum or C. jacea �7�†�u�b�m�] �;�-�1�_ �b�m�7�b�ˆ�b�7�†�-�t�]�v �=�t�o�‰�;�u�b�m�] �r�;�u�b�o�7�: 

We defined potential pollinators as insects observed visiting focal or 

�m�o�m�J�=�o�1�-�t C. segetum or C. jacea, respectively, in the surveyed agro�J

ecological infrastructure (Table S2�Q�: �
�o�u �;�-�1�_ �=�o�1�-�t �r�t�-�m�| �b�m�7�b�ˆ�b�7�†�-�t�7 

�o�m�t�‹ �|�_�o�v�; �b�m�v�;�1�| �v�r�;�1�b�;�v �1�-�r�|�†�u�;�7 �=�o�u�-�]�b�m�] �P�o�m �-�m�‹ �r�t�-�m�| �v�r�;�1�b�;�v�Q �b�m 

the local assemblage surrounding the individual during its flowering 

period were included in the species list of potential pollinators.

�‘�:�•�J|�J �"�|�u�†�1�|�†�u�;���o�=���r�t�-�m�|�K�r�o�t�t�b�m�-�|�o�u���m�;�|�‰�o�u�h�v���o�=��
agroecological infrastructure across the farm

�$�o �1�u�;�-�|�; �r�_�;�m�o�t�o�]�b�1�-�t�t�‹ �;�Š�r�t�b�1�b�| �t�†�-�m�|�b�|�-�|�b�ˆ�; �P�‰�;�b�]�_�|�;�7�Q �0�b�r�-�u�|�b�|�; 

networks matching the flowering period of each focal plant indi �J

�ˆ�b�7�†�-�t�7 �‰�; �v�†�l�l�;�7 �|�_�; �7�-�|�- �o�= �r�t�-�m�|�K�r�o�t�t�b�m�-�|�o�u �b�m�|�;�u�-�1�|�b�o�m�v �-�1�u�o�v�v 

�|�_�; �-�v�v�;�l�0�t�-�]�;�v �b�m �|�_�; �=�-�u�l �P�•�u �|�u�-�m�v�;�1�|�v�Q �-�m�7 �|�_�; �=�o�1�-�t �r�t�o�|�v �o�= 

C. segetum and C. jacea �P�•�u �r�t�o�|�v�Q �1�o�t�t�;�1�|�;�7 �7�†�u�b�m�] �;�-�1�_ �b�m�7�b�ˆ�b�7�†�-�t�]�v 

flowering period.

We calculated linkage density Lq—the mean number of links per 

�v�r�;�1�b�;�v �‰�;�b�]�_�|�;�7 �0�‹ �|�_�; �l�;�-�m �=�u�;�t�†�;�m�1�‹ �o�= �b�m�|�;�u�-�1�|�b�o�m�v �P�	�o�u�l�-�m�m 

et al., 2009�Q�: �$�_�b�v �b�m�7�b�1�-�|�;�v �|�_�; �‰�b�7�;�u �7�b�ˆ�;�u�v�b�|�‹ �-�m�7 �7�;�m�v�b�|�‹ �o�= �r�t�-�m�|�K

pollinator interactions in the agroecological infrastructure across 

the farm and hence the potential activity and species redundancy 

in the pollination service to the focal plants. The potential level 

of conspecific pollen transfer in the network was described using 

�|�‰�o �m�;�|�‰�o�u�h �l�;�|�u�b�1�v�9 �r�t�-�m�| �v�r�;�1�b�;�v �v�r�;�1�b�-�t�b�Œ�-�|�b�o�m �b�m �r�o�t�t�b�m�-�|�o�u 

interactions (�7
È—Blüthgen et al.,  2006�Q �-�m�7 �|�o�|�-�t �‰�;�b�]�_�|�;�7 �l�†�|�†�-�t 

�7�;�r�;�m�7�;�m�1�; �0�;�|�‰�;�;�m �|�_�; �=�o�1�-�t �r�t�-�m�| �v�r�;�1�b�;�v �-�m�7 �b�|�v �r�o�t�t�b�m�-�|�o�u�v �P���	�8 

���t�†�-�|�b�o�m 2—following Bascompte et al.,  2006�Q�: �)�_�b�t�; �7
È describes 

�|�_�; �7�b�ˆ�;�u�v�b�|�‹ �o�= �=�o�1�-�t �r�t�-�m�| �b�m�|�;�u�-�1�|�b�o�m�v�7 ���	  �-�1�1�o�†�m�|�v �=�o�u �r�o�t�t�b�m�-�|�o�u 

constancy in terms of the relative amount of pollinator interactions 

on the focal plants compared to other plant species in the network.

where c = the focal plant species considered (C. segetum or C. jacea 

�_�;�u�;�Q�8 p = a pollinator species having visited the focal plant species 

(C. segetum or C. jacea�Q�8 N = the total number of pollinator species hav�J

ing visited the focal plant species (C. segetum or C. jacea�Q�:

The dependence of the plant species (� �Q �o�m �r�o�t�t�b�m�-�|�o�u �  and re�J

ciprocally (�  on � �Q �‰�;�u�; �l�†�t�|�b�r�t�b�;�7 �-�m�7 �|�_�; �r�u�o�7�†�1�|�v �‰�;�u�; �v�†�l�l�;�7 

across all pollinator species to give the total mutual dependence of 

each focal plant species. The interactions were weighted according 

�|�o �|�_�; �|�o�|�-�t �o�0�v�;�u�ˆ�-�|�b�o�m �=�u�;�t�†�;�m�1�‹ �o�= �r�o�t�t�b�m�-�|�o�u �v�r�;�1�b�;�v �|�o �;�Š�1�t�†�7�; 

pollinator species only observed once (Blüthgen et al.,  �‘�•�•�v�Q�: �$�_�b�v 

�b�m�7�;�Š �̂ �-�u�b�;�v �0�;�|�‰�;�;�m �• �P�‰�;�-�h �l�†�|�†�-�t �7�;�r�;�m�7�;�m�1�;�Q �-�m�7 �• �P�v�|�u�o�m�] �l�†�J

tual dependence = �r�-�b�u�‰�b�v�; �l�†�|�†�-�t�b�v�l �o�u �r�;�u�=�;�1�| �m�;�v�|�;�7�m�;�v�v�Q�7 �‰�b�|�_ 

�_�b�]�_�;�u �ˆ�-�t�†�;�v �;�Š�r�;�1�|�;�7 �|�o �u�;�=�t�;�1�| �b�m�1�u�;�-�v�;�7 �;�=�=�b�1�b�;�m�1�‹ �o�= �=�o�1�-�t �r�t�-�m�| 

�r�o�t�t�;�m �|�u�-�m�v�=�;�u �P�(�™�Œ�t�†�;�Œ �;�| �-�t�:�7 2007�Q�:

�‘�:�v�J|�J �"�|�-�|�b�v�|�b�1�-�t���-�m�-�t�‹�v�;�v

�)�;  �†�v�;�7 �o�m�; �]�;�m�;�u�-�t�b�Œ�;�7 �t�b�m�;�-�u �l�b�Š�;�7 �l�o�7�;�t �r�;�u �v�r�;�1�b�;�v �P�������7 

�>�t�l�;�“�?�Q �|�o �;�Š�r�t�-�b�m �|�_�; �b�m�|�u�-�v�r�;�1�b�=�b�1 �ˆ�-�u�b�-�|�b�o�m�v �b�m �v�;�;�7 �v�;�| �0�;�|�‰�;�;�m 

surviving focal individuals of C. segetum (n  =  �•�“�“�Q �-�m�7 C. jacea 

(n = �•�•�”�Q �=�b�|�|�b�m�] �- �m�;�]�-�|�b�ˆ�; �0�b�m�o�l�b�-�t �7�b�v�|�u�b�0�†�|�b�o�m �|�o �1�o�m�|�u�o�t �=�o�u �o�ˆ�;�u�J

dispersion. We fitted “plot” as a random effect to account for the 

spatial dispersion of the replicates and unmeasured microsite con�J

ditions (singularity meant we dropped this random effect in the 

C. jacea �l�o�7�;�t �|�o �-�ˆ�o�b�7 �o�ˆ�;�u�=�b�|�|�b�m�]�Q�:

���u�;�7�b�1�|�o�u�v �o�= �v�;�;�7 �v�;�| �u�;�=�t�;�1�|�b�m�] �|�_�; �b�m�=�t�†�;�m�1�; �o�= �|�_�; �-�0�b�o�|�b�1 �;�m�ˆ�b�J

�u�o�m�l�;�m�| �o�m �;�-�1�_ �b�m�7�b�ˆ�b�7�†�-�t �r�t�-�m�|�]�v �]�u�o�‰�|�_ �-�m�7 �u�;�r�u�o�7�†�1�|�b�ˆ�; �1�-�r�-�1�b�|�‹ 

�‰�;�u�; �|�_�; �=�o�t�b�-�u �� �1�o�m�|�;�m�| �P�w�Q�7 �l�;�-�m �|�;�l�r�;�u�-�|�†�u�; �P�f���Q�7 �-�m�7 �l�;�-�m �r�u�;�J

�1�b�r�b�|�-�|�b�o�m �P�l�l�Q�: �"�r�-�|�b�o�J�|�;�l�r�o�u�-�t �_�;�|�;�u�o�]�;�m�;�b�|�‹ �b�m �r�t�-�m�|�K�r�o�t�t�b�m�-�|�o�u �b�m�J

teractions and floral assemblages at different ecological scales (focal 

plant individual; local assemblage; and interaction network of agro�J

�;�1�o�t�o�]�b�1�-�t �b�m�=�u�-�v�|�u�†�1�|�†�u�; �-�1�u�o�v�v �|�_�; �=�-�u�l�Q �‰�;�u�; �=�b�|�|�;�7 �-�v �=�b�Š�;�7 �;�=�=�;�1�|�v 

�-�m�7 �|�‰�o�J�‰�-�‹ �b�m�|�;�u�-�1�|�b�o�m�v �0�;�|�‰�;�;�m �-�m�7 �‰�b�|�_�b�m �v�1�-�t�;�v�: �$�_�;�v�; �=�b�Š�;�7 

effects predicted to affect seed set were the relative attractiveness 

of the focal plant (n �ˆ�b�v�b�|�v�F�b�m�7�b�ˆ�b�7�†�-�t�F�•�”�S�l�b�m�Q �-�| �|�_�; �b�m�7�b�ˆ�b�7�†�-�t �r�t�-�m�| 

scale and, at the local assemblage scale, the floral species richness, 

floral density (m�́ �‘ �Q�7 �7�;�m�v�b�|�‹ �o�= �r�o�|�;�m�|�b�-�t �1�o�m�v�r�;�1�b�=�b�1 �r�o�t�t�;�m �7�o�m�o�u�v 

(m�́ �‘ �Q�7 �-�m�7 �t�o�1�-�t �v�r�;�1�b�;�v �u�b�1�_�m�;�v�v �o�= �r�o�|�;�m�|�b�-�t �r�o�t�t�b�m�-�|�o�u�v�: ���| �|�_�; �v�1�-�t�; 
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�J�M�J |�J �•���o�=���•�“LABONTÉ ET AL.

of the interaction network of agroecological infrastructure, we fitted 

the network linkage density (Lq�Q�7 �=�o�1�-�t �r�t�-�m�| �v�r�;�1�b�-�t�b�Œ�-�|�b�o�m �P�7
È�Q�7 �-�m�7 �|�_�; 

�|�o�|�-�t �‰�;�b�]�_�|�;�7 ���	  �0�;�|�‰�;�;�m �|�_�; �=�o�1�-�t �r�t�-�m�| �v�r�;�1�b�;�v �-�m�7 �b�|�v �r�o�t�t�b�m�-�|�o�u�v�:

���t�t �r�u�;�7�b�1�|�o�u�v �‰�;�u�; �1�-�t�1�†�t�-�|�;�7 �|�o �1�o�u�u�;�v�r�o�m�7 �|�o �|�_�; �b�m�7�b�ˆ�b�7�†�-�t 

�=�t�o�‰�;�u�b�m�] �r�;�u�b�o�7 �o�= �|�_�; �‘�“�– �=�o�1�-�t �r�t�-�m�|�v �|�_�-�| �r�u�o�7�†�1�;�7 �- �=�u�†�b�| �P�¾�•�Q�: 

�$�_�b�v �;�m�v�†�u�;�7 �_�b�]�_ �r�u�;�1�b�v�b�o�m �b�m �|�_�; �;�v�|�b�l�-�|�b�o�m �o�= �|�_�; �-�0�b�o�|�b�1 �1�o�m�|�;�Š�| 

�-�m�7 �-�v�v�;�l�0�t�-�]�;�v �o�= �r�t�-�m�|�K�r�o�t�t�b�m�-�|�o�u �b�m�|�;�u�-�1�|�b�o�m�v �|�_�; �b�m�7�b�ˆ�b�7�†�-�t �‰�-�v 

�;�Š�r�o�v�;�7 �|�o �-�| �|�_�; �t�;�ˆ�;�t �o�= �|�_�; �b�m�7�b�ˆ�b�7�†�-�t �r�t�-�m�|�7 �t�o�1�-�t �-�v�v�;�l�0�t�-�]�;�7 �-�m�7 

the interaction network of agroecological infrastructure across the 

farm (Table �"�“�Q�:

�
�u�o�l �;�-�1�_ �=�†�t�t �l�o�7�;�t�7 �‰�; �†�v�;�7 �-�m �������J�0�-�v�;�7 �l�†�t�|�b�J�l�o�7�;�t �v�;�t�;�1�J

tion procedure (� ������  < �‘�8 �r�-�1�h�-�]�; ���†�����m�Q�7 �-�ˆ�o�b�7�b�m�] �|�_�; �b�m�r�†�| �o�= 

highly correlated variables (>�•�•�w ���;�-�u�v�o�m �1�o�;�=�=�b�1�b�;�m�|�Q�7 �|�o �b�7�;�m�|�b�=�‹ �|�_�; 

best subset of seed set predictors for each species according to their 

relative sum of weights (� i�Q �1�o�m�|�-�b�m�;�7 �b�m �|�_�; �|�o�r�J�u�-�m�h�;�7 �l�o�7�;�t�v�: �
�o�u C. 

jacea, to obtain model convergence, we had to compute several selec�J

tion steps dropping certain predictors in turn from full models (foliar 

��  �1�o�m�|�;�m�|�7 �7�;�m�v�b�|�‹ �o�= �r�o�|�;�m�|�b�-�t �1�o�m�v�r�;�1�b�=�b�1 �r�o�t�t�;�m �7�o�m�o�u�v�7 �b�m�7�b�ˆ�b�7�†�-�t 

�-�|�|�u�-�1�|�b�ˆ�;�m�;�v�v�S×�S�=�t�o�u�-�t �u�b�1�_�m�;�v�v �o�u �=�t�o�u�-�t �7�;�m�v�b�|�‹�7 �-�m�7 �=�t�o�u�-�t �7�;�m�v�b�|�‹ �o�u 

�=�t�o�u�-�t �u�b�1�_�m�;�v�v�S×�S�v�r�;�1�b�;�v �u�b�1�_�m�;�v�v �o�= �r�o�|�;�m�|�b�-�t �r�o�t�t�b�m�-�|�o�u�v�Q�: �$�_�;�m�7 �‰�; 

ran a final selection process on the most complete full model contain�J

ing parameters previously retained in the successive selection steps, 

and retained the best average model and subset of predictors.

���u�;�7�b�1�|�o�u�v �‰�;�u�; �v�1�-�t�;�7 �Pz�J�|�u�-�m�v�=�o�u�l�-�|�b�o�m�Q �-�m�7 �t�o�]�J�|�u�-�m�v�=�o�u�l�;�7 

�‰�_�;�u�; �m�;�1�;�v�v�-�u�‹ �|�o �b�l�r�u�o�ˆ�; �l�o�7�;�t �=�b�|�: ���o�7�;�t �-�v�v�†�l�r�|�b�o�m�v �P�m�o�u�J

�l�-�t�b�|�‹ �-�m�7 �_�o�l�o�v�1�;�7�-�v�|�b�1�b�|�‹ �o�= �u�;�v�b�7�†�-�t�v�Q �‰�;�u�; �1�_�;�1�h�;�7 �P�r�-�1�h�-�]�; 

�	�����!���-�Q�7 �-�v �‰�-�v �1�o�t�t�b�m�;�-�u�b�|�‹ �-�l�o�m�] �l�o�7�;�t �r�u�;�7�b�1�|�o�u�v �P�r�-�1�h�-�]�; 

�r�;�u�=�o�u�l�-�m�1�;�Q�: �)�;  �†�v�;�7 �|�_�; �>�;�=�=�;�1�|�v�? �-�m�7 �>�]�]�r�t�o�|�‘�? �r�-�1�h�-�]�;�v �|�o �1�-�t�J

�1�†�t�-�|�; �-�m�7 �ˆ�b�v�†�-�t�b�Œ�; �|�_�; �l�-�u�]�b�m�-�t �;�=�=�;�1�|�v �P�=�b�|�|�;�7 �t�b�m�;�v�Q �o�= �|�_�; �r�u�;�7�b�1�J

�|�o�u�v �b�m �0�o�|�_ �l�o�7�;�t�v�: ���t�t �v�|�-�|�b�v�|�b�1�-�t �r�u�o�1�;�7�†�u�;�v �‰�;�u�; �r�;�u�=�o�u�l�;�7 �‰�b�|�_ 

�! �"�|�†�7�b�o �P�ˆ�;�u�v�b�o�m �“�:�‘�:�•�Q�:

� ’ �J | �J � ! � � � " �& � ��$ � "

C. segetum and C. jacea individuals that reached the flowering stage 

produced a mean (± �"���Q �o�= �‘�”�•�:�•�S±�S�‘�–�:�“ �v�;�;�7�v �-�m�7 �–�v�•�:�v�S±�S�•�v�v�:�” 

�v�;�;�7�v�7 �u�;�v�r�;�1�|�b�ˆ�;�t�‹�: ���m �|�o�|�-�t�7 �•�•�’�“ �b�m�v�;�1�|�v �P���‹�l�;�m�o�r�|�;�u�- =   � v� “� •  �b�m�J

dividuals, Diptera = �•�v�v�7 �-�m�7 ���;�r�b�7�o�r�|�;�u�- = �u�Q �=�u�o�l �–�• �v�r�;�1�b�;�v �‰�;�u�; 

captured foraging on flowers of focal plant species (C. segetum: 197 

individual insects; C. jacea�9 �v�u �b�m�7�b�ˆ�b�7�†�-�t �b�m�v�;�1�|�v�Q �-�m�7 �|�_�; �‰�b�7�;�u �=�t�o�J

ral assemblages (751 individual insects; for species abundances and 

identities, see Tables S2 and S3�Q�: ���m�1�t�†�7�b�m�] �m�o�m�J�=�o�1�-�t �1�o�m�v�r�;�1�b�=�b�1�v �b�m 

�|�_�; �r�t�-�m�| �-�v�v�;�l�0�t�-�]�;�v �P�|�u�-�m�v�;�1�|�v�Q�7 �|�_�; �m�†�l�0�;�u �o�= �r�o�|�;�m�|�b�-�t �r�o�t�t�b�m�-�|�o�u�v 

observed foraging on C. segetum and C. jacea were, respectively, 356 

�b�m�v�;�1�|�v �=�u�o�l �‘�u �v�r�;�1�b�;�v �-�m�7 �v�v �b�m�v�;�1�|�v �=�u�o�l �‘�“ �v�r�;�1�b�;�v �PTable S2�Q�:

�’�:�•�J|�J ���0�b�o�|�b�1���ˆ�-�u�b�-�0�t�;�v���b�m�=�t�†�;�m�1�b�m�]���=�o�1�-�t���r�t�-�m�|��
seed set

Only mean temperature over the flowering period related negatively 

and positively to seed set in C. segetum and C. jacea, respectively 

(Tables 1 and 2�Q�: ���;�b�|�_�;�u �r�u�;�1�b�r�b�|�-�|�b�o�m �m�o�u �=�o�t�b�-�u �� �1�o�m�|�;�m�| �‰�;�u�; �v�;�J

lected in the best models.

�’�:�‘�J |�J ���t�-�m�|�K�r�o�t�t�b�m�-�|�o�u���b�m�|�;�u�-�1�|�b�o�m�v���b�m�=�t�†�;�m�1�b�m�]���v�;�;�7��
set at focal plant and local assemblage scales

The seed set of C. segetum and C. jacea was positively related to the 

relative attractiveness of each individual focal plant for foraging pol�J

linators (Tables 1 and 2; �
�b�]�†�u�; 1a,d�Q �-�m�7 �|�_�; �=�t�o�u�-�t �7�;�m�v�b�|�‹ �b�m �|�_�; 

local plant assemblage (Tables 1 and 2; �
�b�]�†�u�; 1b,d�Q�: ���o�u�;�o�ˆ�;�u�7 �=�o�u C. 

jacea, this relationship between seed set and the relative individual 

attractiveness was accentuated by increasing floral density (Table 2; 

�
�b�]�†�u�; 1d�Q�: C. jacea seed set also responded positively to the den�J

sity of potential conspecific pollen donors in the local assemblage 

(Table 2; �
�b�]�†�u�; 1e�Q�7 �0�†�| C. segetum was unaffected.

���t�|�_�o�†�]�_ �=�o�u �0�o�|�_ �=�o�1�-�t �r�t�-�m�| �v�r�;�1�b�;�v�7 �|�_�; �v�r�;�1�b�;�v �u�b�1�_�m�;�v�v �o�= �r�o�J

tential pollinators active in the local floral assemblage was among 

�|�_�; �l�-�b�m �=�b�Š�;�7 �;�=�=�;�1�|�v �r�u�;�7�b�1�|�b�m�] �v�;�;�7 �v�;�|�7 �b�|�v �;�=�=�;�1�| �‰�-�v �u�;�t�-�|�b�ˆ�;�t�‹ 

weak compared to other parameters (Tables 1 and 2; �
�b�]�†�u�; 1c,f�Q�: 

���m �-�t�0�;�b�| �‰�;�-�h �v�|�-�|�b�v�|�b�1�-�t �b�m�|�;�u�-�1�|�b�o�m �P�=�t�o�u�-�t �u�b�1�_�m�;�v�v�S×�S�r�o�|�;�m�|�b�-�t �r�o�t�J

�t�b�m�-�|�o�u �u�b�1�_�m�;�v�v�Q �b�m�7�b�1�-�|�;�7 �|�_�-�| �|�_�; �u�;�v�r�o�m�v�; �o�= C. segetum seed set 

to the species richness of potential pollinators foraging in the local 

assemblage was negative when situated in florally poor local assem�J

�0�t�-�]�;�v�7 �0�†�| �r�o�v�b�|�b�ˆ�; �b�m �l�o�v�| �v�r�;�1�b�;�v�J�u�b�1�_ �=�t�o�u�-�t �-�v�v�;�l�0�t�-�]�;�v �PTable 1; 

�
�b�]�†�u�; 1c�Q�:

�’�:�’�J |�J ���u�o�r�;�u�|�b�;�v���o�=���r�t�-�m�|�K�r�o�t�t�b�m�-�|�o�u���m�;�|�‰�o�u�h��
structure in agroecological infrastructure affecting 
seed set

���v �- �l�-�b�m �;�=�=�;�1�|�7 �m�;�|�‰�o�u�h �t�b�m�h�-�]�; �7�;�m�v�b�|�‹ �r�o�v�b�|�b�ˆ�;�t�‹ �-�=�=�;�1�|�;�7 �v�;�;�7 

set in both focal species (Tables  1 and 2; �
�b�]�†�u�;�v  �‘�-�K �1 and 3a�Q�: 

���;�|�‰�o�u�h �t�b�m�h�-�]�; �7�;�m�v�b�|�‹ �-�t�v�o �b�m�=�t�†�;�m�1�;�7 C. segetum reproduction by 

modifying the effect on individual seed set of the density and spe�J

cies richness of the local floral assemblage or richness of potential 

pollinators foraging locally (Table 1; �
�b�]�†�u�; �‘�-�K �1�Q�:

C. segetum seed set was negatively related to greater floral rich�J

ness in the local assemblage when network linkage density was 

higher and only responded positively to local floral richness under 

lowest values of network linkage density (Table 1; �
�b�]�†�u�; 2a�Q�: �$�_�; 

strength of the positive relationship between local floral density 

and C. segetum seed set increased as the network linkage density 

increased (Table 1; �
�b�]�†�u�; 2b�Q�: ���m �|�_�; �l�o�u�; �7�;�m�v�;�t�‹ �t�b�m�h�;�7 �m�;�|�‰�o�u�h�v�7 

the local species richness of potential pollinators had a positive rela�J

tion to C. segetum seed set, with only a negative relationship at the 

lowest level of linkage density (Table 1; �
�b�]�†�u�; 2c�Q�:

C. jacea �v�r�;�1�b�-�t�b�Œ�-�|�b�o�m �b�m �r�o�t�t�b�m�-�|�o�u �b�m�|�;�u�-�1�|�b�o�m�v �P�7
È�Q �_�-�7 �- 

�m�;�]�-�|�b�ˆ�; �b�l�r�-�1�| �o�m �b�|�v �b�m�7�b�ˆ�b�7�†�-�t �v�;�;�7 �v�;�| �-�v �- �l�-�b�m �=�b�Š�;�7 �;�=�=�;�1�| 

(Table 2�Q�7 �0�†�| C. segetum �‰�-�v �†�m�-�=�=�;�1�|�;�7�: ���v �- �l�-�b�m �=�b�Š�;�7 �;�=�=�;�1�|�7 

�|�_�; �;�=�=�;�1�| �o�= �|�o�|�-�t �‰�;�b�]�_�|�;�7 ���	  �0�;�|�‰�;�;�m C. segetum and its pol�J

linators had a positive influence on seed set (Table 1; �
�b�]�†�u�; 2d�Q�: 
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�v���o�=���•�“�J|�J���J�M LABONTÉ ET AL.

�
�o�u C. jacea, there was a strong interaction (�7
È�S×�S���	�Q �v�_�o�‰�b�m�] �- 

�r�o�v�b�|�b�ˆ�; �;�=�=�;�1�| �o�m �v�;�;�7 �v�;�| �-�v �0�o�|�_ �v�r�;�1�b�-�t�b�Œ�-�|�b�o�m �-�m�7 �l�†�|�†�-�t �7�;�J

pendence increased, but a negative effect on seed set under low 

values of �7
È (Table 2; �
�b�]�†�u�; 3b�Q�:

Overall, the final best model including environmental tempera�J

�|�†�u�; �-�m�7 �ˆ�-�u�b�-�|�b�o�m �b�m �=�t�o�u�-�t �-�v�v�;�l�0�t�-�]�;�v �-�m�7 �r�t�-�m�|�K�r�o�t�t�b�m�-�|�o�u �b�m�|�;�u�J

�-�1�|�b�o�m�v �-�1�u�o�v�v �;�1�o�t�o�]�b�1�-�t �v�1�-�t�;�v �;�Š�r�t�-�b�m�;�7 �PR2�Q �- �_�b�]�_ �t�;�ˆ�;�t �o�= �|�_�; 

�r�_�;�m�o�t�o�]�b�1�-�t�t�‹ �;�Š�r�t�b�1�b�| �ˆ�-�u�b�-�|�b�o�m �b�m �b�m�7�b�ˆ�b�7�†�-�t �v�;�;�7 �r�u�o�7�†�1�|�b�o�m �o�= C. 

segetum and C. jacea (Tables 1 and 2�Q�:

� “ �J| �J � 	 � � � " � � �&� " � " � � � � � �

���†�u �b�m�7�b�ˆ�b�7�†�-�t�J�0�-�v�;�7�7 �r�_�;�m�o�t�o�]�b�1�-�t�t�‹ �;�Š�r�t�b�1�b�| �-�r�r�u�o�-�1�_ �-�m�7 �l�o�7�J

els accounted for the intraspecific variation in flowering phenol �J

ogy that can affect pollination processes by filtering the precise 

�1�o�l�0�b�m�-�|�b�o�m �o�= �v�r�-�|�b�o�J�|�;�l�r�o�u�-�t �_�;�|�;�u�o�]�;�m�;�b�|�‹ �o�= �=�t�o�u�-�t �u�;�v�o�†�u�1�;�v 

�-�m�7 �r�t�-�m�|�K�r�o�t�t�b�m�-�|�o�u �b�m�|�;�u�-�1�|�b�o�m�v �|�o �‰�_�b�1�_ �|�_�; �b�m�7�b�ˆ�b�7�†�-�t �r�t�-�m�| �‰�-�v 

�;�Š�r�o�v�;�7 �P���u�u�o�‹�o�J���o�u�u�;�- �;�| �-�t�:�7 2021; CaraDonna & Waser, 2020; 

Rafferty & Ives,  2012�Q�: ���v �r�u�;�7�b�1�|�;�7�7 �=�o�1�-�t �r�t�-�m�| �u�;�r�u�o�7�†�1�|�b�o�m 

TA B L E  1�J�
�b�m�-�t �������� �o�= C. segetum �v�;�;�7 �v�;�| �b�m �u�;�v�r�o�m�v�; �|�o �-�0�b�o�|�b�1 �P���7 ��2���7 �-�m�7 �f���Q �-�m�7 �0�b�o�|�b�1 �P�r�t�-�m�|�K�r�o�t�t�b�m�-�|�o�u �b�m�|�;�u�-�1�|�b�o�m�v �-�m�7 �=�t�o�u�-�t 
�-�v�v�;�l�0�t�-�]�;�Q �r�u�;�7�b�1�|�o�u�v �l�-�|�1�_�;�7 �|�o �|�_�; �=�t�o�‰�;�u�b�m�] �r�;�u�b�o�7 �o�= �=�o�1�-�t �r�t�-�m�| �b�m�7�b�ˆ�b�7�†�-�t�v �-�| �|�_�; �v�1�-�t�; �o�= �|�_�; �b�m�7�b�ˆ�b�7�†�-�t �r�t�-�m�|�7 �t�o�1�-�t �-�v�v�;�l�0�t�-�]�;�7 �-�m�7 
�|�_�; �r�t�-�m�|�K�r�o�t�t�b�m�-�|�o�u �m�;�|�‰�o�u�h �o�= �|�_�; �-�]�u�o�;�1�o�t�o�]�b�1�-�t �b�m�=�u�-�v�|�u�†�1�|�†�u�; �-�1�u�o�v�v �|�_�; �=�-�u�l�:

Ecological scale ���u�;�7�b�1�|�o�u � ± SE z value p-value

Intercept �“�:�’�‘ ±�S�•�:�‘�u 16.75 <.001

���0�b�o�|�b�1 �$�;�l�r�;�u�-�|�†�u�; �P�f���Q �´�•�:�•�– ±�S�•�:�•�• �́ �•�:�v�– <.1

Individual focal plant Relative individual attractiveness (RIA�Q �P�t�o�]�Q �•�:�v�u ±�S�•�:�•�v �•�•�:�“�“ < .001

Local assemblage Species richness of potential pollinators �´�•�:�•�•�‘ ±�S�•�:�‘�• �´�•�:�•�•�– >.1

�
�t�o�u�-�t �u�b�1�_�m�;�v�v �´�•�:�•�• ±�S�•�:�•�“ �́ �•�:�”�• >.1

�
�t�o�u�-�t �7�;�m�v�b�|�‹ �P�t�o�]�Q 0.60 ±�S�•�:�‘�’ 2.59 <.01

Species richness of potential 
�r�o�t�t�b�m�-�|�o�u�v�S×�S�=�t�o�u�-�t �u�b�1�_�m�;�v�v

0.20 ±�S�•�:�•�’ �•�:�“�v >.1

���;�|�‰�o�u�h �o�= �-�]�u�o�;�1�o�t�o�]�b�1�-�t 
infrastructure

Linkage density (Lq�Q �P�t�o�]�Q �•�:�“�u ±�S�•�:�•�• �“�:�•�• < .001

���†�|�†�-�t �7�;�r�;�m�7�;�m�1�; �P���	�Q �•�:�‘�“ ±�S�•�:�•�v 3.06 <.01

���;�|�‰�o�u�h�S×�S�t�o�1�-�t �-�v�v�;�l�0�t�-�]�; Species richness of potential 
�r�o�t�t�b�m�-�|�o�u�v�S×�S�t�b�m�h�-�]�; �7�;�m�v�b�|�‹ �P�t�o�]�Q

0.56 ±�S�•�:�•�” 3.77 <.001

�
�t�o�u�-�t �u�b�1�_�m�;�v�v �P�t�o�]�Q�S×�S�t�b�m�h�-�]�; �7�;�m�v�b�|�‹ �P�t�o�]�Q�´�•�:�•�• ±�S�•�:�‘�• �´�’�:�•�• < .001

�
�t�o�u�-�t �7�;�m�v�b�|�‹ �P�t�o�]�Q�S×�S�t�b�m�h�-�]�; �7�;�m�v�b�|�‹ �P�t�o�]�Q�´�•�:�•�“ ±�S�•�:�•�” �́ �‘�:�–�’ < .01

Note�9 �$�_�; �������� �P�m�;�]�-�|�b�ˆ�; �0�b�m�o�l�b�-�t�Q �‰�-�v �7�;�u�b�ˆ�;�7 �=�u�o�l �������J�0�-�v�;�7 �l�†�t�|�b�J�l�o�7�;�t �v�;�t�;�1�|�b�o�m�7 �-�m�7 �r�u�;�7�b�1�|�o�u�v �‰�;�u�; �r�u�;�v�;�m�| �b�m >�”�•�w �o�= �|�_�; �‘�‘ �0�;�v�| �l�o�7�;�t�v 
(� ������ <�‘�Q�: �$�o�|�-�t �ˆ�-�u�b�-�m�1�; �;�Š�r�t�-�b�m�;�7 �PR2�Q �0�‹ �l�-�u�]�b�m�-�t �P�=�b�Š�;�7 �;�=�=�;�1�|�v�Q �-�m�7 �1�o�m�7�b�|�b�o�m�-�t �P�=�b�Š�;�7�S+�S�u�-�m�7�o�l�Q �r�u�;�7�b�1�|�o�u�v�7 �-�m�7 �|�_�; �r�t�o�| �u�-�m�7�o�l �;�=�=�;�1�| �P� 2�Q �-�u�; 
�1�b�|�;�7�: ���u�;�7�b�1�|�o�u�v �‰�;�u�; �t�o�]�J�|�u�-�m�v�=�o�u�l�;�7 �‰�_�;�u�; �u�;�t�†�b�u�;�7 �|�o �-�1�1�o�†�m�| �=�o�u �m�o�m�J�t�b�m�;�-�u �u�;�t�-�|�b�o�m�v�_�b�r�v �‰�b�|�_ �|�_�; �t�o�] �o�= �v�;�;�7 �m�†�l�0�;�u�:

Model fit : R2 marginal = 0.65; R2 conditional = 0.93; random � 2 = 0.95.

TA B L E  2�J�
�b�m�-�t ������ �o�= C. jacea �v�;�;�7 �v�;�| �b�m �u�;�v�r�o�m�v�; �|�o �-�0�b�o�|�b�1 �P���7 ��2���7 �-�m�7 �f���Q �-�m�7 �0�b�o�|�b�1 �P�r�t�-�m�|�K�r�o�t�t�b�m�-�|�o�u �b�m�|�;�u�-�1�|�b�o�m�v �-�m�7 �=�t�o�u�-�t 
�-�v�v�;�l�0�t�-�]�;�Q �r�u�;�7�b�1�|�o�u�v �l�-�|�1�_�;�7 �|�o �|�_�; �=�t�o�‰�;�u�b�m�] �r�;�u�b�o�7 �o�= �=�o�1�-�t �r�t�-�m�| �b�m�7�b�ˆ�b�7�†�-�t�v �-�| �|�_�; �v�1�-�t�; �o�= �|�_�; �b�m�7�b�ˆ�b�7�†�-�t �r�t�-�m�|�7 �t�o�1�-�t �-�v�v�;�l�0�t�-�]�;�7 �-�m�7 
�|�_�; �r�t�-�m�|�K�r�o�t�t�b�m�-�|�o�u �m�;�|�‰�o�u�h �o�= �|�_�; �-�]�u�o�;�1�o�t�o�]�b�1�-�t �b�m�=�u�-�v�|�u�†�1�|�†�u�; �-�1�u�o�v�v �|�_�; �=�-�u�l�:

Ecological scale ���-�u�-�l�;�|�;�u���v�;�t�;�1�|�;�7���b�m���|�_�;���0�;�v�|���l�o�7�;�t � ± SE z value p-value

Intercept 5.26 ±�S�•�:�•�’ �“�•�:�”�v <.001

���0�b�o�|�b�1 Temperature 0.79 ±�S�•�:�“�• 2.00 <.05

Individual focal plant Relative individual attractiveness (RIA�Q �P�t�o�]�Q �•�:�–�“ ±�S�•�:�‘�’ �v�:�’�v <.001

Local assemblage Species richness of potential pollinators 0.16 ±�S�•�:�•�” 1.07 >.1

�	�;�m�v�b�|�‹ �o�= �r�o�|�;�m�|�b�-�t �r�o�t�t�;�m �7�o�m�o�u�v �P�t�o�]�Q0.31 ±�S�•�:�•�• �‘�:�v�“ < .01

�
�t�o�u�-�t �7�;�m�v�b�|�‹ �´�•�:�‘�• ±�S�•�:�•�’ �́ �‘�:�•�” < .05

���o�1�-�t �-�v�v�;�l�0�t�-�]�;�S× individual focal plant �
�t�o�u�-�t �7�;�m�v�b�|�‹�S×�S�u�;�t�-�|�b�ˆ�; �b�m�7�b�ˆ�b�7�†�-�t �-�|�|�u�-�1�|�b�ˆ�;�m�;�v�v �P�t�o�]�Q �•�:�v�“ ±�S�•�:�‘�• �“�:�‘�– <.001

���;�|�‰�o�u�h �o�= �-�]�u�o�;�1�o�t�o�]�b�1�-�t �b�m�=�u�-�v�|�u�†�1�|�†�u�;Linkage density (Lq�Q �P�t�o�]�Q 0.70 ±�S�•�:�“�• �•�:�•�“ < .1

C. jacea �v�r�;�1�b�-�t�b�Œ�-�|�b�o�m �P�7
È�Q �P�t�o�]�Q �´�•�:�u�’ ±�S�•�:�’�• �́ �‘�:�•�– <.05

���†�|�†�-�t �7�;�r�;�m�7�;�m�1�; �P���	�Q �•�:�’�“ ±�S�•�:�‘�” 1.37 >.1

C. jacea �v�r�;�1�b�-�t�b�Œ�-�|�b�o�m �P�t�o�]�Q�S×�S�l�†�|�†�-�t �7�;�r�;�m�7�;�m�1�; �•�:�“�‘ ±�S�•�:�‘�“ 3.03 <.01

Note�9 �$�_�; ������ �P�m�;�]�-�|�b�ˆ�; �0�b�m�o�l�b�-�t�Q �‰�-�v �7�;�u�b�ˆ�;�7 �=�u�o�l �������J�0�-�v�;�7 �l�†�t�|�b�J�l�o�7�;�t �v�;�t�;�1�|�b�o�m �-�m�7 �r�u�;�7�b�1�|�o�u�v �‰�;�u�; �r�u�;�v�;�m�| �b�m >�u�•�w �o�= �|�_�; �•�” �0�;�v�| �l�o�7�;�t�v 
(� ������ <�‘�Q�: �$�_�; �u�-�m�7�o�l �;�=�=�;�1�| �‰�-�v �7�u�o�r�r�;�7 �7�†�; �|�o �l�o�7�;�t �v�b�m�]�†�t�-�u�b�|�‹ �-�m�7 �|�o �-�ˆ�o�b�7 �o�ˆ�;�u�=�b�|�|�b�m�]�8 �|�_�;�u�;�=�o�u�;�7 �|�_�; �|�o�|�-�t �ˆ�-�u�b�-�m�1�; �;�Š�r�t�-�b�m�;�7 �PR2�Q �b�v �7�†�; �v�o�t�;�t�‹ 
�|�o �|�_�; �=�b�Š�;�7 �;�=�=�;�1�|�v�: ���u�;�7�b�1�|�o�u�v �‰�;�u�; �t�o�]�J�|�u�-�m�v�=�o�u�l�;�7 �Pn�S+�S�•�:�•�•�•�•�Q �‰�_�;�u�; �u�;�t�†�b�u�;�7 �|�o �-�1�1�o�†�m�| �=�o�u �m�o�m�J�t�b�m�;�-�u �u�;�t�-�|�b�o�m�v�_�b�r�v �‰�b�|�_ �|�_�; �t�o�] �o�= �v�;�;�7 �m�†�l�0�;�u�:

Model fit:  R2 = 0.79.
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�J�M�J |�J �–���o�=���•�“LABONTÉ ET AL.

was affected by the combination of pollinator interactions and 

floral resource heterogeneity operating at the scale of the plant 

�b�m�7�b�ˆ�b�7�†�-�t�7 �|�_�; �t�o�1�-�t �-�v�v�;�l�0�t�-�]�;�7 �-�m�7 �|�_�; �r�t�-�m�|�K�r�o�t�t�b�m�-�|�o�u �m�;�|�J

work of agroecological infrastructure across the farm landscape 

�P���u�u�o�‹�o�J���o�u�u�;�- �;�| �-�t�:�7 2021; Hegland,  �‘�•�•�“ �8 ���o�ˆ�™�1�v�J���o�v�|�‹�™�m�v�Œ�h�b 

et al., 2013�Q�:

���b�|�u�o�]�;�m �-�m�7 �‰�-�|�;�u �-�ˆ�-�b�t�-�0�b�t�b�|�‹ �‰�;�u�; �r�u�;�7�b�1�|�;�7 �|�o �-�=�=�;�1�| �|�_�; 

�r�t�-�m�|�]�v �1�-�r�-�1�b�|�‹ �|�o �b�m�ˆ�;�v�| �b�m �u�;�r�u�o�7�†�1�|�b�o�m �P���h�|�;�u �_ ���t�;�Â�h�-�7 2022; 

���†�b�t�b�o�m�b �;�| �-�t�:�7 2003�Q�7 �0�†�| �|�_�;�‹ �‰�;�u�; �†�m�b�l�r�o�u�|�-�m�| �b�m �|�_�b�v �1�-�v�;�7 �r�;�u�J

�_�-�r�v �0�;�1�-�†�v�; �|�_�; �=�-�u�l�J�v�1�-�t�; �P�•�‘�”�S�_�-�Q �;�m�ˆ�b�u�o�m�l�;�m�|�-�t �]�u�-�7�b�;�m�|�v �b�m 

abiotic resources were insufficiently strong to affect seed produc�J

�|�b�o�m�: ���t�|�_�o�†�]�_ �|�_�; �;�m�ˆ�b�u�o�m�l�;�m�|�-�t �|�;�l�r�;�u�-�|�†�u�; �-�| �|�_�; �=�-�u�l �v�1�-�t�; �‰�-�v 

selected in the final model for both species, it was generally a less 

important determinant of seed production than floral assemblages 

�o�u �r�t�-�m�|�K�r�o�t�t�b�m�-�|�o�u �b�m�|�;�u�-�1�|�b�o�m�v�:

�$�_�; �v�b�Œ�; �o�= �|�_�; �b�m�7�b�ˆ�b�7�†�-�t �=�t�o�u�-�t �7�b�v�r�t�-�‹ �b�v �-�m �b�l�r�o�u�|�-�m�| �7�;�|�;�u�J

�l�b�m�-�m�| �o�= �b�m�v�;�1�| �ˆ�b�v�b�|�-�|�b�o�m �u�-�|�;�7 �r�o�t�t�b�m�-�|�b�o�m�7 �-�m�7 �v�;�;�7 �v�;�| �P���h�|�;�u 

et al., 2017�8 ���-�u�u�o�m �_ ���b�|�1�_�;�t�t�7 2012�Q�: ���v �r�u�;�7�b�1�|�;�7�7 �v�;�;�7 �v�;�| �=�o�u �0�o�|�_ 

�=�o�1�-�t �v�r�;�1�b�;�v �‰�-�v �u�;�t�-�|�;�7 �r�o�v�b�|�b�ˆ�;�t�‹ �|�o �|�_�; �b�m�7�b�ˆ�b�7�†�-�t �r�t�-�m�|�]�v �u�;�t�-�|�b�ˆ�; 

�-�|�|�u�-�1�|�b�ˆ�;�m�;�v�v�7 �-�m �b�m�7�;�Š �b�m�|�;�]�u�-�|�b�m�] �|�_�; �r�t�-�m�|�]�v �1�-�r�-�1�b�|�‹ �|�o �b�m�ˆ�;�v�| 

in a large floral display, the attraction via the floral display of con�J

specific neighbors, and the corresponding pollinator visitation rate 

�P���h�|�;�u �;�| �-�t�:�7 2017 �Q�: ���m�7�b�ˆ�b�7�†�-�t C. jacea with larger floral displays also 

had greater success at attracting and concentrating visitation with 

�v�†�0�v�;�t�†�;�m�| �0�;�m�;�=�b�|�v �=�o�u �v�;�;�7 �v�;�| �‰�_�;�m �v�b�|�†�-�|�;�7 �‰�b�|�_�b�m �-�v�v�;�l�0�t�-�]�;�v 

�‰�b�|�_ �]�u�;�-�|�;�u �b�m�|�;�u�v�r�;�1�b�=�b�1 �=�t�o�u�-�t �7�;�m�v�b�|�b�;�v�: ���t�o�m�] �‰�b�|�_ �|�_�; �7�b�u�;�1�| 

relationship between focal plant seed set and floral density in the 

local assemblage, this suggests the overall attraction of pollinators 

to a dense floral community (Hegland, �‘�•�•�“�Q �‰�_�o�v�; �r�t�-�v�|�b�1 �=�o�u�-�]�b�m�] 

behaviors then facilitated the transfer of pollen among focal plants 

�P���_�- �_ ���u�;�l�;�m�7 2013�8 ���;�|�-�m�b�7�o�† �;�| �-�t�:�7 �‘�•�•�v�Q�:

�� �]�u�;�-�|�;�u �7�;�m�v�b�|�‹ �o�= �r�o�|�;�m�|�b�-�t �1�o�m�v�r�;�1�b�=�b�1 �r�o�t�t�;�m �7�o�m�o�u�v �b�m �|�_�; 

local assemblage enhanced individual seed set of C. jacea but not C. 

segetum. This difference is possibly due to the relative population 

�v�b�Œ�; �o�= �|�_�; �|�‰�o �=�o�1�-�t �v�r�;�1�b�;�v �PTable  �"�“�Q�: ���t�|�_�o�†�]�_ �0�o�|�_ �=�o�1�-�t �v�r�;�J

�1�b�;�v �‰�;�u�; �r�-�u�| �o�= �|�_�; �v�o�‰�m �‰�b�t�7�=�t�o�‰�;�u �v�;�;�7 �l�b�Š�7 C. jacea only flow�J

ers after a year of vegetative growth, whereas C. segetum is annual 

�P���b�|�v�1�_�h�; �;�| �-�t�:�7 2010 �8 �$�b�v�o�m �_ �7�; �
�o�†�1�-�†�t�|�7 �‘�•�•�“ �Q�: ���o�m�v�;�t�†�;�m�|�t�‹�7 �|�_�; 

availability of potential pollen donors was more limiting for C. jacea 

with only few naturally occurring individuals on the farm providing 

a source of outcross pollen in addition to the transplanted focal in�J

�7�b�ˆ�b�7�†�-�t�v�7 �‰�_�;�u�;�-�v �b�m �|�_�; �v�o�‰�m �l�b�Š�|�†�u�;�v �|�_�;�u�; �‰�;�u�; �u�;�-�7�b�t�‹ �-�ˆ�-�b�t�-�0�t�; 

pollen donors for C. segetum �P���1�h�;�u�| �;�| �-�t�:�7 2010�Q�:

The interplay between pollinator and floral species richness in 

the local assemblage further affected C. segetum reproduction, al�J

though relatively weakly, compared to other predictors. C. segetum 

seed set tended to decrease or increase with increasing local spe�J

cies richness of potential pollinators when assemblage floral rich�J

�m�;�v�v �‰�-�v �t�o�‰ �o�u �_�b�]�_�7 �u�;�v�r�;�1�|�b�ˆ�;�t�‹�: �� �r�o�|�;�m�|�b�-�t �;�Š�r�t�-�m�-�|�b�o�m �b�v �|�_�-�| 

�b�m �v�r�;�1�b�;�v�J�r�o�o�u �=�t�o�u�-�t �-�v�v�;�l�0�t�-�]�;�v�7 �-�t�|�_�o�†�]�_ �r�t�-�m�| �1�o�l�r�;�|�b�|�b�o�m �=�o�u 

� 
 � � � � � & � ! � � � � � • �J�"�;�;�7 �‹�b�;�t�7 �o�= �=�o�1�-�t C. segetum �P�-�K�1�Q �-�m�7 C. jacea �P�7�K�=�Q �b�m�7�b�ˆ�b�7�†�-�t�v �b�m �u�;�t�-�|�b�o�m �|�o�9 �P�-�Q �u�;�t�-�|�b�ˆ�; �b�m�7�b�ˆ�b�7�†�-�t �-�|�|�u�-�1�|�b�ˆ�;�m�;�v�v�8 
�P�0�Q �-�v�v�;�l�0�t�-�]�; �=�t�o�u�-�t �7�;�m�v�b�|�‹�8 �P�1�Q �-�v�v�;�l�0�t�-�]�; �=�t�o�u�-�t �u�b�1�_�m�;�v�v�S×�S�v�r�;�1�b�;�v �u�b�1�_�m�;�v�v �o�= �r�o�|�;�m�|�b�-�t �r�o�t�t�b�m�-�|�o�u�v�8 �P�7�Q �u�;�t�-�|�b�ˆ�; �b�m�7�b�ˆ�b�7�†�-�t 
�-�|�|�u�-�1�|�b�ˆ�;�m�;�v�v�S×�S�-�v�v�;�l�0�t�-�]�; �=�t�o�u�-�t �7�;�m�v�b�|�‹�8 �P�;�Q �t�o�1�-�t �7�;�m�v�b�|�‹ �o�= �r�o�|�;�m�|�b�-�t �r�o�t�t�;�m �7�o�m�o�u�v�8 �-�m�7 �P�=�Q �v�r�;�1�b�;�v �u�b�1�_�m�;�v�v �o�= �r�o�|�;�m�|�b�-�t �r�o�t�t�b�m�-�|�o�u�v�: �
�b�|�|�;�7 
lines (± �����Q �-�u�; �r�-�u�|�b�-�t �u�;�v�b�7�†�-�t�v �-�1�1�o�†�m�|�b�m�] �=�o�u �o�|�_�;�u �=�b�Š�;�7 �-�m�7 �u�-�m�7�o�l �PC. segetum�Q �;�=�=�;�1�|�v �=�u�o�l ���������v�: �$�o �ˆ�b�v�†�-�t�b�Œ�; �|�_�; �b�m�|�;�u�-�1�|�b�ˆ�; �;�=�=�;�1�| 
�o�m �v�;�;�7 �v�;�|�7 �ˆ�-�t�†�;�v �o�= �t�o�1�-�t �=�t�o�u�-�t �7�;�m�v�b�|�‹ �-�m�7 �u�b�1�_�m�;�v�v �‰�;�u�; �=�b�Š�;�7 �|�o �|�_�; �l�;�-�m �o�= �|�_�; �7�-�|�- �b�m�1�t�†�7�;�7 �b�m �;�-�1�_ �o�= �|�_�; �=�o�†�u �7�-�|�- �t�†�-�u�|�;�u�v�7 �†�v�b�m�] 
�|�_�; �|�_�u�;�; �t�†�-�u�|�b�t�;�v �-�v �|�_�u�;�v�_�o�t�7 �ˆ�-�t�†�;�v�: �$�_�; �v�1�-�|�|�;�u �r�t�o�|�v �v�_�o�‰ �|�_�; �7�b�v�|�u�b�0�†�|�b�o�m �o�= �|�_�; �u�-�‰ �7�-�|�-�: ���m�; �r�o�b�m�| �PC. jacea seed set = �•�”�7�•�u�–�Q �‰�-�v 
�u�;�l�o�ˆ�;�7 �=�u�o�l �]�u�-�r�_�v �7�7 �;�7 �-�m�7 �= �=�o�u �0�;�|�|�;�u �ˆ�b�v�†�-�t�b�Œ�-�|�b�o�m �P�0�†�| �m�o�| �=�u�o�l �|�_�; �1�-�t�1�†�t�-�|�b�o�m �o�= �l�-�u�]�b�m�-�t �;�=�=�;�1�|�v�Q�:
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�•�•���o�=���•�“�J|�J���J�M LABONTÉ ET AL.

�r�o�t�t�b�m�-�|�o�u�v �‰�-�v �u�;�7�†�1�;�7 �P���u�1�;�o�J��	U�l�;�Œ �_ ���v�_�l�-�m�7 �‘�•�•�“ �Q�7 �|�_�;�u�; 

was greater interspecific competition and interference among pol�J

�t�b�m�-�|�o�u �v�r�;�1�b�;�v �;�m�_�-�m�1�b�m�] �|�_�;�b�u �l�o�ˆ�;�l�;�m�| �P�
�o�m�|�-�b�m�; �;�| �-�t�:�7 �‘�•�•�v; 

���u�;�;�m�t�;�-�= �_ ���u�;�l�;�m�7 2006�Q �b�m �‰�-�‹�v �|�_�-�| �7�b�v�u�†�r�|�;�7 �1�o�m�v�r�;�1�b�=�b�1 

�r�o�t�t�;�m �|�u�-�m�v�=�;�u �-�m�7 �t�o�‰�;�u�;�7 �v�;�;�7 �v�;�|�: ���t�|�;�u�m�-�|�b�ˆ�;�t�‹�7 �‰�_�;�u�; �v�r�;�1�b�;�v 

richness of the floral assemblage and foraging pollinators were both 

� 
 � � � � � & � ! � � � � � ‘ �J�"�;�;�7 �‹�b�;�t�7 �o�= �=�o�1�-�t C. segetum �b�m�7�b�ˆ�b�7�†�-�t�v �b�m �u�;�t�-�|�b�o�m �|�o�9 ���;�|�‰�o�u�h �t�b�m�h�-�]�; �7�;�m�v�b�|�‹ �b�m�|�;�u�-�1�|�b�m�] �‰�b�|�_ �P�-�Q �-�v�v�;�l�0�t�-�]�; �=�t�o�u�-�t �u�b�1�_�m�;�v�v�7 
�P�0�Q �-�v�v�;�l�0�t�-�]�; �=�t�o�u�-�t �7�;�m�v�b�|�‹�7 �-�m�7 �P�1�Q �v�r�;�1�b�;�v �u�b�1�_�m�;�v�v �o�= �r�o�|�;�m�|�b�-�t �r�o�t�t�b�m�-�|�o�u�v�8 �-�m�7 �P�7�Q �|�_�; �l�†�|�†�-�t �7�;�r�;�m�7�;�m�1�; �0�;�|�‰�;�;�m C. segetum and its 
�r�o�t�t�b�m�-�|�o�u�v�: �
�b�|�|�;�7 �t�b�m�;�v �P± �����Q �-�u�; �r�-�u�|�b�-�t �u�;�v�b�7�†�-�t�v �=�u�o�l ���������v �-�1�1�o�†�m�|�b�m�] �=�o�u �o�|�_�;�u �=�b�Š�;�7 �-�m�7 �u�-�m�7�o�l �;�=�=�;�1�|�v�: �$�_�; �v�1�-�|�|�;�u �r�t�o�|�v �v�_�o�‰ �|�_�; 
distribution of the raw data. One point was deleted from graph d (seed set = �‘�•�•�–�Q �=�o�u �0�;�|�|�;�u �ˆ�b�v�†�-�t�b�Œ�-�|�b�o�m �P�0�†�| �m�o�| �=�u�o�l �|�_�; �1�-�t�1�†�t�-�|�b�o�m �o�= 
�l�-�u�]�b�m�-�t �;�=�=�;�1�|�v�Q�:

� 
 � � � � � & � ! � � � � � ’ �J�"�;�;�7 �‹�b�;�t�7 �o�= �=�o�1�-�t C. jacea �b�m�7�b�ˆ�b�7�†�-�t�v �b�m �u�;�t�-�|�b�o�m �|�o �P�-�Q �m�;�|�‰�o�u�h �t�b�m�h�-�]�; �7�;�m�v�b�|�‹ �-�m�7 �P�0�Q �7
È �v�r�;�1�b�-�t�b�Œ�-�|�b�o�m�S×�S�l�†�|�†�-�t �7�;�r�;�m�7�;�m�1�; 
between C. jacea �-�m�7 �b�|�v �r�o�t�t�b�m�-�|�o�u�v�: �
�b�|�|�;�7 �t�b�m�;�v �P± �����Q �-�u�; �r�-�u�|�b�-�t �u�;�v�b�7�†�-�t�v �=�u�o�l �������v �-�1�1�o�†�m�|�b�m�] �=�o�u �o�|�_�;�u �=�b�Š�;�7 �;�=�=�;�1�|�v�: �$�_�; �v�1�-�|�|�;�u �r�t�o�|�v 
�v�_�o�‰ �|�_�; �7�b�v�|�u�b�0�†�|�b�o�m �o�= �|�_�; �u�-�‰ �7�-�|�-�: ���m�; �r�o�b�m�| �‰�-�v �7�;�t�;�|�;�7 �=�u�o�l �]�u�-�r�_ �� �P�v�;�;�7 �v�;�| = �•�”�7�•�u�–�Q �=�o�u �0�;�|�|�;�u �ˆ�b�v�†�-�t�b�Œ�-�|�b�o�m �P�0�†�| �m�o�| �=�u�o�l �|�_�; 
�1�-�t�1�†�t�-�|�b�o�m �o�= �l�-�u�]�b�m�-�t �;�=�=�;�1�|�v�Q�:
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higher, niche partitioning may have reduced such competitive inter�J

actions (Brosi & Briggs, 2013�Q�7 �|�_�;�u�;�0�‹ �b�l�r�u�o�ˆ�b�m�] �=�t�o�u�-�t �1�o�m�v�|�-�m�1�‹ 

and facilitating conspecific pollen transfer and C. segetum seed set 

�P���o�u�-�t�;�v �_ �$�u�-�ˆ�;�v�;�|�7 �‘�•�•�v�Q�: ���= �1�o�u�u�;�1�|�7 �|�_�b�v �b�m�|�;�u�r�u�;�|�-�|�b�o�m �v�_�o�‰�v �_�o�‰ 

�|�_�; �0�-�t�-�m�1�; �o�= �b�m�|�;�u�v�r�;�1�b�=�b�1 �1�o�l�r�;�|�b�|�b�o�m �P�r�t�-�m�| �-�m�7 �r�o�t�t�b�m�-�|�o�u�8 ���u�1�;�o�J

��	U�l�;�Œ �_ ���v�_�l�-�m�7 �‘�•�•�“ �8 �
�o�m�|�-�b�m�; �;�| �-�t�:�7 �‘�•�•�v; Hegland, �‘�•�•�“ �Q �-�m�7 

foraging plasticity of pollinators via niche partitioning in local assem�J

�0�t�-�]�;�v �P���_�- �_ ���u�;�l�;�m�7 2013�8 �(�-�t�7�o�ˆ�b�m�o�v �;�| �-�t�:�7 2013�Q �1�-�m �b�m�=�t�†�;�m�1�; 

plant species reproductive outcomes.

�$�_�; �v�|�u�†�1�|�†�u�; �o�= �r�t�-�m�|�K�r�o�t�t�b�m�-�|�o�u �m�;�|�‰�o�u�h�v �b�m �-�]�u�o�;�1�o�t�o�]�b�1�-�t 

infrastructure across the farm also influenced the reproduction of 

the individual focal plants during their respective flowering periods. 

Linkage density provides a metric of the overall species richness and 

�=�u�;�t�†�;�m�1�‹ �o�= �b�m�|�;�u�-�1�|�b�o�m�v �b�m �|�_�; �m�;�|�‰�o�u�h �P�	�o�u�l�-�m�m �;�| �-�t�:�7 2009�Q�: 

���u�;�-�|�;�u �m�;�|�‰�o�u�h �t�b�m�h�-�]�; �7�;�m�v�b�|�‹ �_�-�7 �- �v�|�u�o�m�] �r�o�v�b�|�b�ˆ�; �b�m�=�t�†�;�m�1�; 

on individual C. segetum seed set (but less strongly for C. jacea�Q�: 

�
�†�u�|�_�;�u�l�o�u�;�7 �|�_�; �v�r�;�1�b�;�v �u�b�1�_�m�;�v�v �o�= �r�o�|�;�m�|�b�-�t �r�o�t�t�b�m�-�|�o�u�v �-�m�7 �=�t�o�u�-�t 

density in the local assemblage most benefited C. segetum seed set 

�‰�_�;�m �t�b�m�h�-�]�; �7�;�m�v�b�|�‹ �‰�-�v �_�b�]�_�;�u�7 �v�_�o�‰�b�m�] �_�o�‰ �v�r�-�|�b�o�J�|�;�l�r�o�u�-�t �_�;�|�J

erogeneity across ecological scales influenced plant reproduction 

(Hegland,  �‘�•�•�“ �8 ���o�ˆ�™�1�v�J���o�v�|�‹�™�m�v�Œ�h�b �;�| �-�t�:�7 2013�Q�: �$�o�]�;�|�_�;�u�7 �|�_�;�v�; 

results suggest that the reproduction of these focal species (partic�J

ularly C. segetum�Q �ˆ�b�v�b�|�;�7 �l�o�v�|�t�‹ �0�‹ �]�;�m�;�u�-�t�b�v�| �r�o�t�t�b�m�-�|�o�u�v �PTable S2�Q 

�0�;�m�;�=�b�|�;�7 �=�u�o�l �0�;�b�m�] �;�l�0�;�7�7�;�7 �‰�b�|�_�b�m �- �‰�b�7�;�u �v�r�;�1�b�;�v�J�u�b�1�_ �m�;�|�‰�o�u�h 

with high flower visitation rates. This might be due to adaptive for �J

�-�]�b�m�] �P�(�-�t�7�o�ˆ�b�m�o�v �;�| �-�t�:�7 2013�Q�7 �|�u�-�b�| �l�-�|�1�_�b�m�] �P���-�u�b�0�-�t�7�b �;�| �-�t�:�7 2015�Q�7 

and/or species complementarity or redundancy (Blüthgen & 

���t�;�b�m�7 2011�8 �(�;�m�f�-�h�o�0 �;�| �-�t�:�7 2016; Woodcock et al.,  2019�Q �b�m �|�_�; 

pollination service, which may have diluted plant competition for 

pollinators.

In contrast, local floral richness had a positive influence on 

C. segetum seed set only under low values of linkage density. This 

effect became negative as observed network linkage density in�J

creased. This implies that at low levels of linkage density (and po�J

�|�;�m�|�b�-�t �1�o�l�r�t�;�l�;�m�|�-�u�b�|�‹ �o�u �u�;�7�†�m�7�-�m�1�‹�Q �|�_�; �_�b�]�_�;�u �t�;�ˆ�;�t�v �o�= �=�t�o�u�-�t 

species richness in the local assemblage concentrate pollinator 

�-�1�|�b�ˆ�b�|�‹ �P���_�-�Œ�o�†�t�7 2006�8 ���_�- �_ ���u�;�l�;�m�7 2013�8 ���o�|�|�v �;�| �-�t�:�7 2009�Q�7 

spilling over to benefit C. segetum pollination and reproduction. 

However, an increase in linkage density at the farm scale may have 

�;�m�_�-�m�1�;�7 �b�m�|�;�u�v�r�;�1�b�=�b�1 �r�o�t�t�b�m�-�|�o�u�J�l�;�7�b�-�|�;�7 �r�t�-�m�| �1�o�l�r�;�|�b�|�b�o�m �-�| �|�_�; 

�t�o�1�-�t �v�1�-�t�;�7 �_�b�m�7�;�u�b�m�] �;�=�=�b�1�b�;�m�| �1�o�m�v�r�;�1�b�=�b�1 �r�o�t�t�;�m �|�u�-�m�v�=�;�u �P���u�1�;�o�J

��	U�l�;�Œ �_ ���v�_�l�-�m�7 �‘�•�•�“�8 ���o�u�-�t�;�v �_ �$�u�-�ˆ�;�v�;�|�7 �‘�•�•�v�Q�:

We also predicted that seed set would be modulated by the 

�t�;�ˆ�;�t �o�= �=�o�1�-�t �r�t�-�m�| �v�r�;�1�b�-�t�b�Œ�-�|�b�o�m �o�m �r�o�t�t�b�m�-�|�o�u�v �P�7
È�Q �o�u ���	  �b�m �|�_�; 

�=�-�u�l�J�v�1�-�t�;  �m�;�|�‰�o�u�h  �o�=  �-�]�u�o�;�1�o�t�o�]�b�1�-�t  �b�m�=�u�-�v�|�u�†�1�|�†�u�;  �|�_�u�o�†�]�_ 

gains in conspecific pollen transfer between spatially separated 

plants (Bascompte et al.,  2006�8 �(�-�t�7�o�ˆ�b�m�o�v �;�| �-�t�:�7 2013�8 �(�™�Œ�t�†�;�Œ 

et al., 2007�Q�: �� �]�u�;�-�|�;�u �t�;�ˆ�;�t �o�= ���	  �0�;�|�‰�;�;�m �|�_�; �=�o�1�-�t �v�r�;�1�b�;�v �-�m�7 

their pollinators, indicating higher constancy of pollinator inter �J

actions on the focal plants compared to other plant species, con�J

�|�u�b�0�†�|�;�7 �|�o �b�m�1�u�;�-�v�; �v�;�;�7 �v�;�| �P���o�u�-�t�;�v �_ �$�u�-�ˆ�;�v�;�|�7 �‘�•�•�v�8 �(�™�Œ�t�†�;�Œ 

et al.,  2007�Q�: �
�o�u C. jacea�7 �|�_�; �r�o�v�b�|�b�ˆ�; �;�=�=�;�1�| �o�= ���	  �‰�-�v �-�†�]�J

�l�;�m�|�;�7 �‰�_�;�m �v�r�;�1�b�-�t�b�Œ�-�|�b�o�m �o�m �r�o�t�t�b�m�-�|�o�u�v �P�7
È�Q �‰�-�v �_�b�]�_�: ���o�t�t�b�m�-�|�o�u 

networks are typically nested, meaning there is a high reliance of 

specialist plants on generalist pollinators foraging on many floral 

species (Bascompte & Jordano, 2007 �Q�7 �r�o�|�;�m�|�b�-�t�t�‹ �7�b�t�†�|�b�m�] �1�o�m�v�r�;�J

�1�b�=�b�1 �r�o�t�t�;�m �|�u�-�m�v�=�;�u �P���u�1�;�o�J��	U�l�;�Œ �;�| �-�t�:�7 2020 �8 ���™�Œ�-�u�o �;�| �-�t�:�7 2020 �Q�: 

�&�m�7�;�u �-�7�-�r�|�b�ˆ�; �=�o�u�-�]�b�m�]�7 �|�_�o�v�; �]�;�m�;�u�-�t�b�v�| �r�o�t�t�b�m�-�|�o�u�v �l�-�‹  �l�b�m�b�l�b�Œ�; 

competition by concentrating on their specialist plant partners 

�P�(�-�t�7�o�ˆ�b�m�o�v �;�| �-�t�:�7 2013�Q�: ���o�m�1�o�l�b�|�-�m�|�t�‹ �_�b�]�_ �t�;�ˆ�;�t�v �o�= ���	  �-�m�7 �7
È 

may reflect a level of adaptive foraging that overcame the negative 

influence of nestedness on conspecific pollen transfer. Whereas 

when C. jacea �v�r�;�1�b�-�t�b�Œ�-�|�b�o�m �‰�-�v �t�o�‰�7 �|�_�;�u�; �‰�-�v �-�m �b�m�ˆ�;�u�v�; �u�;�t�-�J

�|�b�o�m�v�_�b�r �0�;�|�‰�;�;�m ���	  �-�m�7 �v�;�;�7 �v�;�| �‰�_�b�1�_ �l�-�‹ �0�; �1�o�m�v�b�v�|�;�m�| �‰�b�|�_ 

interspecific pollinator interferences resulting from high pollinator 

activity on C. jacea �P���u�;�;�m�t�;�-�= �_ ���u�;�l�;�m�7 2006�Q�:

���†�u �-�m�-�t�‹�v�b�v �u�;�ˆ�;�-�t�v �|�_�; �1�o�l�r�t�;�Š �v�r�;�1�b�;�v�J�v�r�;�1�b�=�b�1 �r�-�|�|�;�u�m�v �b�m 

wild plant visitation and seed set driven by the distribution of flo �J

ral resources and pollinator foraging movements in a heteroge�J

�m�;�o�†�v �=�-�u�l�;�7 �t�-�m�7�v�1�-�r�; �P���_�- �_ ���u�;�l�;�m�7 2013�8 ���o�ˆ�™�1�v�J���o�v�|�‹�™�m�v�Œ�h�b 

et al., 2013�Q�: ���ˆ�;�u�-�t�t�7 C. jacea seed set was supported by the attrac�J

tion of pollinators to individual floral displays, by interspecific floral 

densities in the neighboring assemblage, and pollinator constancy of 

visits to conspecifics in the network of agroecological infrastructure 

across the farm (Hegland, �‘�•�•�“�8 ���o�u�-�t�;�v �_ �$�u�-�ˆ�;�v�;�|�7 �‘�•�•�v�Q�: C. sege-

tum �b�m�7�b�ˆ�b�7�†�-�t �v�;�;�7 �v�;�| �0�;�m�;�=�b�|�;�7 �=�u�o�l �- �l�o�u�; �1�o�l�r�t�;�Š �1�o�l�0�b�m�-�|�b�o�m 

�o�= �b�m�|�u�-�J �-�m�7 �b�m�|�;�u�v�r�;�1�b�=�b�1 �0�b�o�7�b�ˆ�;�u�v�b�|�‹ �-�m�7 �b�m�|�;�u�-�1�|�b�o�m�v �o�r�;�u�-�|�b�m�] �-�| 

�b�m�7�b�ˆ�b�7�†�-�t �r�t�-�m�|�7 �t�o�1�-�t �-�v�v�;�l�0�t�-�]�;�7 �-�m�7 �‰�b�7�;�u �m�;�|�‰�o�u�h �t�;�ˆ�;�t�v �P���u�u�o�‹�o�J

Correa et al., 2021; Hegland, �‘�•�•�“ �Q�: �$�_�;�v�; �7�b�=�=�;�u�;�m�1�;�v �u�;�=�t�;�1�|�;�7 �|�_�; 

seasonal turnover in floral resources distributed across the agroeco�J

�t�o�]�b�1�-�t �b�m�=�u�-�v�|�u�†�1�|�†�u�; �-�m�7 �|�_�; �7�‹�m�-�l�b�1�v �-�m�7 �1�o�J�o�1�1�†�u�u�;�m�1�; �o�= �r�o�t�J

lination facilitation and competition operating within and between 

ecological scales (Brosi, 2016; Hegland,  �‘�•�•�“ �8 ���o�ˆ�™�1�v�J���o�v�|�‹�™�m�v�Œ�h�b 

et al., 2013�8 ���;�v�]�-�u�-�m �;�| �-�t�:�7 2017�Q�:

��  �1�-�ˆ�;�-�| �|�o �o�†�u �v�|�†�7�‹ �b�v �|�_�-�| �‰�; �o�m�t�‹ �7�;�|�;�1�| �1�o�u�u�;�t�-�|�b�ˆ�; �r�-�|�|�;�u�m�v 

in pollinator and plant biodiversity and interactions, which we inter �J

pret according to known ecological processes (e.g., competition vs 

�=�-�1�b�t�b�|�-�|�b�o�m�Q�: ���t�|�_�o�†�]�_ �‰�; �r�u�;�7�b�1�|�;�7 �-�m�7 �1�o�m�|�u�o�t�t�;�7 �=�o�u �|�_�; �;�=�=�;�1�| �o�= 

�b�m�|�u�-�J �-�m�7 �b�m�|�;�u�v�r�;�1�b�=�b�1 �r�_�;�m�o�t�o�]�‹ �o�m �r�t�-�m�|�K�r�o�t�t�b�m�-�|�o�u �b�m�|�;�u�-�1�|�b�o�m�v�7 

the two plant species differ in other traits (e.g., life cycle; Tison & de 

�
�o�†�1�-�†�t�|�7 �‘�•�•�“ �Q �|�_�-�| �l�-�‹ �-�t�v�o �-�=�=�;�1�| �|�_�;�b�u �b�m�|�;�u�-�1�|�b�o�m �‰�b�|�_ �r�o�t�t�b�m�-�J

�|�o�u�v�: ���7�7�b�|�b�o�m�-�t �=�b�;�t�7 �;�Š�r�;�u�b�l�;�m�|�v �|�_�-�| �l�-�m�b�r�†�t�-�|�; �|�_�;�v�; �r�u�o�1�;�v�v�;�v 

�P�;�:�]�:�7 �1�o�l�r�;�|�b�|�b�o�m �-�m�7 �|�;�l�r�o�u�-�t �|�†�u�m�o�ˆ�;�u�Q �o�u �-�v�v�;�l�0�t�-�]�; �v�|�u�†�1�|�†�u�; 

�P�;�:�]�:�7 �7�b�ˆ�;�u�v�b�|�‹�7 �|�u�-�b�|�7 �o�u �=�†�m�1�|�b�o�m�-�t �]�u�o�†�r �v�|�u�†�1�|�†�u�;�Q �-�u�; �m�;�;�7�;�7 �|�o 

verify the precise mechanisms that produced the observed patterns 

�-�| �7�b�=�=�;�u�;�m�| �;�1�o�t�o�]�b�1�-�t �v�1�-�t�;�v �P���-�]�u�-�1�_ �;�| �-�t�:�7 2021�Q�:

���†�u �u�;�v�†�t�|�v �_�b�]�_�t�b�]�_�| �_�o�‰ �|�_�; �0�-�t�-�m�1�; �o�= �b�m�|�u�-�J �-�m�7 �b�m�|�;�u�v�r�;�J

�1�b�=�b�1 �r�t�-�m�|�K�r�o�t�t�b�m�-�|�o�u �b�m�|�;�u�-�1�|�b�o�m�v �l�-�‹  �u�;�v�r�o�m�7 �|�o �v�r�-�|�b�o�J�|�;�l�r�o�u�-�t 

heterogeneity arising from individual phenology and agroecologi�J

cal management, in ways that affect wild plant species reproduc�J

�|�b�o�m�: ���o�‰ �|�_�;�v�; �0�b�o�|�b�1 �b�m�|�;�u�-�1�|�b�o�m�v �-�u�; �-�=�=�;�1�|�b�m�] �|�_�; �t�o�m�]�;�u�J�|�;�u�l 

population persistence and genetic health of these wild flowering 

plant species remains unknown, however, but has implications for 

the performance of agroecological farm management in terms of 

weed management and provision of biodiversity and ecosystem 

services.
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