Nitrate, proton, and ammonium uptake in fern gametophytes
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Background Results Discussion
» Ferns (Polypodiophyta) possess two independent and alternating For all three ions, flux range is much greater for males (M) than » The trend that male P. munitum gametophytes are taking up more
growth forms: the spore-producing sporophyte and the gamete- females/hermaphrodites (F/H). NH,* than females/hermaphrodites may suggest they have greater N
producing gametophyte.!? requirements. This could be due to the male gametophytes being at
- - 01 35 1 20 earlier and more active stages of development.?
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0- » The majority of NO;™ flux was efflux, whereas NH,* was always taken

10- up by gametophytes. This could be due to the tendency of NO; to

- be lost in acidic environments and/or the potential high cation
exchange capacity as demonstrated in bryophytes.®

®] - N » The greater amount of NO; efflux in gametophytes may be due
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. . L nce of icle in this generation.?
» Fern sex is determined post-spore germination.* = Male = Female/Hermaphrodite to absence of a cuticle in this g
» Gametophytes can be male, female or hermaphrodite.?
» Poor environmental conditions can prevent immature
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» The total lack of H* flux in both C. falcatum gametophytes and

Interpreting box and

gametophytes from developing archegonia, resulting in males.? whisker plots A) On average, NH," influx is greater in M than F/H, sporophytes is surprising. This could be related to the leathery,
. . . . . » Minimum and but the difference is not significant (p = 0.09). glossy, and scale-like characteristics of this species’ tissues.’
» Nutrient acquisition occurs directly at the tissue surface in fern S 5 (P
gametophytes.? indicated by the ends . - _
> Nitrogen is the most important mineral nutrient for plants. It is taken of the whiskers B) H* influx is significantly greater in M than F/H
_ o . ] . - » The mean is indicated (p — 0.00006).
up primarily in the form of nitrate (NO;) or ammonium (NH,*). g N N
| . - ch The med Future Directions
» We measured instantaneous nutrient ion fluxes in Polystichum > The median is indicated . .
munitum (swordfern), Christella dentata (soft fern), and Cyrtomium . gt:ﬂ:rgzr;terien'é?ceated C) On dVETdge, NO3_ efflux. 'S greater in F/H than M, > Increase sample size as differences in NH,*and NO;™ in M versus F/H
falcatum (Japanese holly fern) gametophytes using a microelectrode by points but the difference is not significant (p = 0.08). are close to significant
ion flux measurement (MIFE) system. » Extrapolate results to estimate fluxes across entire surface area of
- . the gametophyte
" D 2] - E T » The greater size of F/H gametophytes is expected to result in
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greater total NH,* uptake in F/H.
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Objective

Characterize the major nutrient ion fluxes in fern gametophytes to >
determine if there is an effect of sex, pH, and/or generation on NH,*, NOy/, 30 10
and H* uptake. ' s
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D) There is no significant difference in NH,* fluxat pH5and pH 7 (p =
0.6); however, there is greater variability at pH 7.

MethOdS E) H* influx is significantl ter at pH 5 th t pH 7 (p = 0.02)
n nifican reater a an a = 0.02).
» All gametophytes were obtained from the TR e Ve P P P ACkn0W|9dgement5

von Aderkas collection maintained since Fall

NH,*, NO,-, and H* F) NO," efflux is significantly greater at pH 5 than pH 7 (p = 0.003). Heartfelt thanks to Samantha Robbins, Daisuke Yamakawa, and Dr.
2022 in a growth chamber set to 22°Cwith @ = microelectrodes ~10 um from Barbara Hawkins for their MIFE expertise and troubleshooting help, and to
12-hour day/night cycle. female P. munitum tissue surface 10- - Dr. Patrick von Aderkas, Alistair Knox, Kailey Strachan, Simar, Liberty, Olivia,
» NH,*, NO;, and H* fluxes were measured _ s = There is no significant difference and Jadyn for their incredible fern parenting skills and endless support.
using the MIFE system in 500 gmol NH,*NO;- T o : in NH.* flux between C. dentata
. . = 4 :
solution for each of the following £ s — and C. falcatum (p = 0.2) or This research was supported by the Jamie Cassels Undergraduate
comparisons: | = 10, between generation (p = 0.6). Research Awards, University of Victoria.
» Male vs female/hermaphrodite P. / Z L
munitum gametophytes (at pH 5; n = 7- H* flux is significantly different
> 13)5 e H , in female > munitum ‘ /' B Gametophyte B Sporophyte between SpECieS (p = 002) bUt Refe rences
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