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Introduction: Results: Conclusion:
!Denstemon_ pachyphyllus_ also _known as “Thick1§af BeardtongL_le” As seen In Figure 1-3, there iIs a noticeable trend in the
IS a flpwerlng plant thqt Is native to Western Qn_lted States. This relationships between geographical distances and viability as
plant is usually found in the Great Basin, and it is generally used well as the weight of the seeds produced. Selfing being as close as
for habitat restoration and the_preserva_tlon_ of natural hal_oltats In possible from the area and varieties being as far as possible. Based on
that area. It Is known to be quite effective in terms of soll the skewing of the whiskers in the data, | can conclude that the
protection and supporting biodiversity for such environments. | ‘ crosses with different chromosome sizes do in fact have an
However, In the act to conserve and protect these areas, through inversely proportional relationship when it comes to the viability
MIXIng various populatlons_of dlfferent_ geographic areas, this has ] \ . of seeds. Not only is its mean significantly smaller for the
potentially caused outbreeding depression. Outbreeding oo i Wi Smiuwe Ot Vo viability but it is smaller for the total/average weights as well.
depression generally causes unfit offspring, unviable seeds, and a This is quite reasonable seeing that the heavier the seeds are, the
decline in future populations. Fig. 1. Boxplot graph of the type of treatment received and more likely they are to be filled with an embryo (therefore
Its affect on the amount of viable seeds that were produced. making them viable). While varieties had a typically low

| hypothesize that the farther away
the populations are geographically,
the less likely the seeds of their
crossing will be viable, especially
for those with different genome

average for viability and weight, its range was larger for weight
most likely due to hybridization.

sizes. When the populations are .
farther apart geographically, the w | _
nopulations will be farther apart . 1. Ogle, D., Peterson, S., St. John, L. 2013. Plant Guide for thickleaf

: : e - '| penstemon (Penstemon pachyphyllus). USDANatural Resources
?enetlcall;ytcaUSIntgqu hybridization —— !,,, i — Conservation Service, Plant Materials Center. Aberdeen, ldaho 83210.
ORI st Llsle s e Plant Guide for thickleaf penstemon (Penstemon pachyphyllus)
This In turn gives rise to ISsues (usda.qov)

with the fertility of the succeeding
generations.

Methods:

* 4 populations of Penstemon pachyphyllus, two from the Great
Basin (PLVA, PACR) and two from the Colorado Plateau ( PICR,
CORO) were represented by 6-7 maternal lines.

* Each maternal line was hand-pollinated and received pollen \

from itself, within its population, within its geographic region, a ‘ \ . §9§—>

Fig. 2. Boxplot graph of the type of treatment received and

its affect on the total seed weight. 2. Casanova, R. U., (2021). Disentangling a Penstemon complex:
Phylogenomic analysis of Penstemon pachyphyllus sensu lato and its
allies. Microsoft Word - APS ResearchGrant 2022 RUrbina v3.docX
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* Each resulting fruit was scored as developed or not, and Fig. 3. Boxplot graph of the type of treatment received Wy O
resulting seeds were counted, x-rayed to assess viability, and and Its affect on the average seed weight. TS O

welighed.

Acknowledgements: | would like to thank NSF-REU grant DBI-2149888 for their support! | would also like to thank Rafael my
mentor for his patience and willingness to teach me what | know now.


https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb1193194.pdf
https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb1193194.pdf
https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb1193194.pdf
https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb1193194.pdf
https://mail-attachment.googleusercontent.com/attachment/u/1/?ui=2&ik=12aaf949f3&attid=0.1&permmsgid=msg-f:1735178216315438703&th=18149764f57a466f&view=att&disp=inline&saddbat=ANGjdJ-lRrfDYMoxRDuSZdZ4sUYfWibJ2WcdDhYBfymzj0qCorDGVScltyq18Zh-XtNdqWOTzQ_w4QYNGwLmvhze52zufCLLthTQVlT3bw8N8wWs-9Xg0MzpyC9VYGMxu8heJWwvq3wflVCjO0KVwyepRb2ZEIrBzeWbpFpfpfj-TgoVcy5xUOoWxCZg6BJ78f7qbZ7dpN_iUsYGu0Wy_V7LxNW0flw-KCd1yhI8oozFmfVyIIDaCRCPB-rAPOw7OVmxtK9uqTDsndzI0DnNuky8uPJakg5m6M-xoy79w8CaW-5H-zPd7xwhR720OUSm1rRyf4dkHoJGXyC8OLJmj8x9tU2LdIsUV9HCwEcQqiI4ZnJyHo-k0Iyg_MqPtOoPHxIqZAcJquFccUi0S4_VXVEMJgdfDY3BQ4Kt4oeHTi1yAI2D5CiOgdIqpwyQV4lhy2M-vXlKFp9QXwczY4IvQrmiDRxjD7x1k95aGJimrhgLZ_ryl2TDPF0n4fdLkpdtdadFjDMZAD5oVffI3WeirGFYniMmJaFl5gQto6eD6M7pkt1S6X4lhfbz81_y5B_az7OkxRyNBsuo6odNi-sTb8H3AYLJ0JzBnO7SgDUAbNwmYN6GRpEokYq6JoyGq8mWJQ59NixVi4NuZTZx0jz8xs-f_V2c7_7kd1GhJ65YEXoed8FF91kupH8hLxVtfbqG19cDkbu8xY35wMBxa430Y6Kshy-ktDBqCf73mXzyxMVrPqXcARvJn1F1f_EpTXKU0z68zVGaz-CNneLk2tBDZBxd2d86CqRhT3yXEVtXQQ
https://mail-attachment.googleusercontent.com/attachment/u/1/?ui=2&ik=12aaf949f3&attid=0.1&permmsgid=msg-f:1735178216315438703&th=18149764f57a466f&view=att&disp=inline&saddbat=ANGjdJ-lRrfDYMoxRDuSZdZ4sUYfWibJ2WcdDhYBfymzj0qCorDGVScltyq18Zh-XtNdqWOTzQ_w4QYNGwLmvhze52zufCLLthTQVlT3bw8N8wWs-9Xg0MzpyC9VYGMxu8heJWwvq3wflVCjO0KVwyepRb2ZEIrBzeWbpFpfpfj-TgoVcy5xUOoWxCZg6BJ78f7qbZ7dpN_iUsYGu0Wy_V7LxNW0flw-KCd1yhI8oozFmfVyIIDaCRCPB-rAPOw7OVmxtK9uqTDsndzI0DnNuky8uPJakg5m6M-xoy79w8CaW-5H-zPd7xwhR720OUSm1rRyf4dkHoJGXyC8OLJmj8x9tU2LdIsUV9HCwEcQqiI4ZnJyHo-k0Iyg_MqPtOoPHxIqZAcJquFccUi0S4_VXVEMJgdfDY3BQ4Kt4oeHTi1yAI2D5CiOgdIqpwyQV4lhy2M-vXlKFp9QXwczY4IvQrmiDRxjD7x1k95aGJimrhgLZ_ryl2TDPF0n4fdLkpdtdadFjDMZAD5oVffI3WeirGFYniMmJaFl5gQto6eD6M7pkt1S6X4lhfbz81_y5B_az7OkxRyNBsuo6odNi-sTb8H3AYLJ0JzBnO7SgDUAbNwmYN6GRpEokYq6JoyGq8mWJQ59NixVi4NuZTZx0jz8xs-f_V2c7_7kd1GhJ65YEXoed8FF91kupH8hLxVtfbqG19cDkbu8xY35wMBxa430Y6Kshy-ktDBqCf73mXzyxMVrPqXcARvJn1F1f_EpTXKU0z68zVGaz-CNneLk2tBDZBxd2d86CqRhT3yXEVtXQQ
https://mail-attachment.googleusercontent.com/attachment/u/1/?ui=2&ik=12aaf949f3&attid=0.1&permmsgid=msg-f:1735178216315438703&th=18149764f57a466f&view=att&disp=inline&saddbat=ANGjdJ-lRrfDYMoxRDuSZdZ4sUYfWibJ2WcdDhYBfymzj0qCorDGVScltyq18Zh-XtNdqWOTzQ_w4QYNGwLmvhze52zufCLLthTQVlT3bw8N8wWs-9Xg0MzpyC9VYGMxu8heJWwvq3wflVCjO0KVwyepRb2ZEIrBzeWbpFpfpfj-TgoVcy5xUOoWxCZg6BJ78f7qbZ7dpN_iUsYGu0Wy_V7LxNW0flw-KCd1yhI8oozFmfVyIIDaCRCPB-rAPOw7OVmxtK9uqTDsndzI0DnNuky8uPJakg5m6M-xoy79w8CaW-5H-zPd7xwhR720OUSm1rRyf4dkHoJGXyC8OLJmj8x9tU2LdIsUV9HCwEcQqiI4ZnJyHo-k0Iyg_MqPtOoPHxIqZAcJquFccUi0S4_VXVEMJgdfDY3BQ4Kt4oeHTi1yAI2D5CiOgdIqpwyQV4lhy2M-vXlKFp9QXwczY4IvQrmiDRxjD7x1k95aGJimrhgLZ_ryl2TDPF0n4fdLkpdtdadFjDMZAD5oVffI3WeirGFYniMmJaFl5gQto6eD6M7pkt1S6X4lhfbz81_y5B_az7OkxRyNBsuo6odNi-sTb8H3AYLJ0JzBnO7SgDUAbNwmYN6GRpEokYq6JoyGq8mWJQ59NixVi4NuZTZx0jz8xs-f_V2c7_7kd1GhJ65YEXoed8FF91kupH8hLxVtfbqG19cDkbu8xY35wMBxa430Y6Kshy-ktDBqCf73mXzyxMVrPqXcARvJn1F1f_EpTXKU0z68zVGaz-CNneLk2tBDZBxd2d86CqRhT3yXEVtXQQ
https://mail-attachment.googleusercontent.com/attachment/u/1/?ui=2&ik=12aaf949f3&attid=0.1&permmsgid=msg-f:1735178216315438703&th=18149764f57a466f&view=att&disp=inline&saddbat=ANGjdJ-lRrfDYMoxRDuSZdZ4sUYfWibJ2WcdDhYBfymzj0qCorDGVScltyq18Zh-XtNdqWOTzQ_w4QYNGwLmvhze52zufCLLthTQVlT3bw8N8wWs-9Xg0MzpyC9VYGMxu8heJWwvq3wflVCjO0KVwyepRb2ZEIrBzeWbpFpfpfj-TgoVcy5xUOoWxCZg6BJ78f7qbZ7dpN_iUsYGu0Wy_V7LxNW0flw-KCd1yhI8oozFmfVyIIDaCRCPB-rAPOw7OVmxtK9uqTDsndzI0DnNuky8uPJakg5m6M-xoy79w8CaW-5H-zPd7xwhR720OUSm1rRyf4dkHoJGXyC8OLJmj8x9tU2LdIsUV9HCwEcQqiI4ZnJyHo-k0Iyg_MqPtOoPHxIqZAcJquFccUi0S4_VXVEMJgdfDY3BQ4Kt4oeHTi1yAI2D5CiOgdIqpwyQV4lhy2M-vXlKFp9QXwczY4IvQrmiDRxjD7x1k95aGJimrhgLZ_ryl2TDPF0n4fdLkpdtdadFjDMZAD5oVffI3WeirGFYniMmJaFl5gQto6eD6M7pkt1S6X4lhfbz81_y5B_az7OkxRyNBsuo6odNi-sTb8H3AYLJ0JzBnO7SgDUAbNwmYN6GRpEokYq6JoyGq8mWJQ59NixVi4NuZTZx0jz8xs-f_V2c7_7kd1GhJ65YEXoed8FF91kupH8hLxVtfbqG19cDkbu8xY35wMBxa430Y6Kshy-ktDBqCf73mXzyxMVrPqXcARvJn1F1f_EpTXKU0z68zVGaz-CNneLk2tBDZBxd2d86CqRhT3yXEVtXQQ
https://mail-attachment.googleusercontent.com/attachment/u/1/?ui=2&ik=12aaf949f3&attid=0.1&permmsgid=msg-f:1735178216315438703&th=18149764f57a466f&view=att&disp=inline&saddbat=ANGjdJ-lRrfDYMoxRDuSZdZ4sUYfWibJ2WcdDhYBfymzj0qCorDGVScltyq18Zh-XtNdqWOTzQ_w4QYNGwLmvhze52zufCLLthTQVlT3bw8N8wWs-9Xg0MzpyC9VYGMxu8heJWwvq3wflVCjO0KVwyepRb2ZEIrBzeWbpFpfpfj-TgoVcy5xUOoWxCZg6BJ78f7qbZ7dpN_iUsYGu0Wy_V7LxNW0flw-KCd1yhI8oozFmfVyIIDaCRCPB-rAPOw7OVmxtK9uqTDsndzI0DnNuky8uPJakg5m6M-xoy79w8CaW-5H-zPd7xwhR720OUSm1rRyf4dkHoJGXyC8OLJmj8x9tU2LdIsUV9HCwEcQqiI4ZnJyHo-k0Iyg_MqPtOoPHxIqZAcJquFccUi0S4_VXVEMJgdfDY3BQ4Kt4oeHTi1yAI2D5CiOgdIqpwyQV4lhy2M-vXlKFp9QXwczY4IvQrmiDRxjD7x1k95aGJimrhgLZ_ryl2TDPF0n4fdLkpdtdadFjDMZAD5oVffI3WeirGFYniMmJaFl5gQto6eD6M7pkt1S6X4lhfbz81_y5B_az7OkxRyNBsuo6odNi-sTb8H3AYLJ0JzBnO7SgDUAbNwmYN6GRpEokYq6JoyGq8mWJQ59NixVi4NuZTZx0jz8xs-f_V2c7_7kd1GhJ65YEXoed8FF91kupH8hLxVtfbqG19cDkbu8xY35wMBxa430Y6Kshy-ktDBqCf73mXzyxMVrPqXcARvJn1F1f_EpTXKU0z68zVGaz-CNneLk2tBDZBxd2d86CqRhT3yXEVtXQQ

