Figure 21.22 The Effect of Stigma Retraction in Monkeyflowers
The untouched, open stigma of the bush monkeyflower blocks access to the anthers. Upon pollen deposition, the stigma closes, thus providing a path to the anthers. To determine if these stigma responses favor the export of pollen, Elizabeth Fetscher set up experimental arrays. Pollen donors were: 1) control flowers with untouched, open stigmas; 2) flowers with artificially closed stigmas; or 3) flowers with permanently propped open stigmas. Results showed that pollen dispersal from control flowers was nearly twice as much as from flowers whose stigmas were propped open. Consistent with this finding, the flowers whose stigmas were artificially closed exported the most pollen. These data support the conclusion that stigma behavior increases pollen export in the bush monkeyflower. This remarkable behavior is thought to have evolved as a mechanism to reduce self-pollination. While self-pollination can be advantageous in areas where wind or animal pollination vectors are unreliable, it is typically considered to be disadvantageous, as it leads to reduced genetic variation and, consequently, reduced fitness due to the expression of recessive deleterious alleles (inbreeding depression). To directly test how the stigmatic response of the bush monkeyflower affects self-pollination, one could use genetic approaches to compare the percentage of seeds from self versus outcross pollinations between flowers that had stigmas propped open and control flowers that were free to close after being touched. If the percentage of selfed seeds was significantly higher when stigmas were propped open, then the hypothesis that the movement of the stigma reduces self-pollination would be supported.
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