Photothermal Effects on Inflorescence Development in Poa bulbosa
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Background and Rationale

The transition from prairies to annual crops with a short
growing season renders the land barren during the fallow
period. This practice leads to sustainability challenges with
the loss of many ecosystem services. Planting annual cover
crops can eliminate the fallow period, but they result in
complications in planting and harvesting time of the cash crop
and require significant labor and seed costs. Planting
perennial groundcover (PGC) with cash crops provides
continuous soil cover and support intensive agricultural
production with less management compared to annual cover
crops. However, this interplanting introduces a unique
challenge as PGCs can compete with cash crops for critical
resources during the growing season, potentially reducing
grain yields. Two methods can manage this competition:
chemical suppression of PGCs or using summer-dormant
PGCs to eliminate the need for chemicals. Poa bulbosa, with
its summer dormancy trait, could be an ideal PGC that can
eliminate competition with cash crops. Summer dormancy in
P. bulbosa is mostly regulated by the internal biochemical
signals and is genetically controlled. It reproduces
vegetatively as bulbils in the seedhead and bulbs at the base
of the plant, and sexually through seed. This species is native
to Eurasia. When introduced to this country, the reproductive
pathway is altered, and it mostly reproduces vegetatively.
Understanding the environmental cues for true flower and
seed formation is crucial for controlled hybridization in
breeding P. bulbosa. This study explores the impact of
photothermal conditions on inflorescence development
across six unimproved USDA P. bulbosa accessions.

Material and Methods

USDA Accessions of P bulbosa: PI1314172,
P1314301, PI314162, P1254907, P1226526.

PI1317470,

Growth Chamber Photoperiod and temperature Conditions:
All accessions allowed to grow at 15°C/11h, simulating natural
conditions for September and October in central lowa.

First set of plants was moved to the following growth
chamber treatments without vernalization: 21°C/8h,
21°C/16h, 24°C/8h, 24°C/16h, 27°C/8h, 27°C/16h.

Vernalization Treatments: Subsequent sets of plants were
vernalized at 5°C/8h for 2, 4 or 6 weeks.
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Types of reproduction in Poa bulbosa
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Bulbil formation (A), True sexual florets formation (TSF)(B), and a mixture of TSF

and bulbils formation(C) in the panicle of P. bulbosa

TSF with 3 stamens and an ovary with 2 feathery
stigma
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Results

PI317470 developed inflorescences even without
vernalization, suggesting the accession does not require
vernalization for flowering.

Early inflorescence development: plants vernalized for 6
weeks flowered sooner than plants vernalized for either 4
weeks or 2 weeks.

Highest no. of accessions flowered: The 24°C/16h.

Treatment Accession flowered

No vernalization 1

2-week vernalization 1

4-week vernalization 4

6-week vernalization 6

Days to inflorescence development: Long-Day (LD) treated
plants developed inflorescence in 2-3 weeks while short-
day (SD) plants produced inflorescences in nearly a month.
The number of tillers producing inflorescence: SD
treatments resulted in more tillers bearing inflorescences
compared to LD treatments.

True Sexual Florets (TSFs): TSFs were predominantly
observed in LD conditions. The highest TSF percentage
occurred in 6-week vernalized plants under 24°C/16h. TSFs
were also seen at 27°C/16h, but only in two accessions.
True seed: The Pl 314301 was shown to produce true seed
that germinated successfully.

Conclusion: 6-week vernalization treatment and 24°C/16h
flower initiation treatment is ideal for inflorescence
development, true sexual flower and true seed formation.

Ongoing and Future research

Future aim is to elucidate the pollination behavior of P
bulbosa, whether it is predominantly self-pollinated or
cross-pollinated. To understand the impact of pollination
methods on seed production by analyzing under different
conditions (bagged and unbagged seedheads). These results
can further be utilized for future breeding purposes to
establish a good PGC- based cropping system.
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