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Introduction Results Discussion
Ferns are important players in various ecosystems. For example, they can . . : During seasonal desiccation, we found a significant difference in
act as “ecological filters” by influencing establishment of tree seedlings(!). Despite Desiccation Resurrection chlorophyll fluorescence (F,/F. ) between fern gametophytes and sporophytes.
their ecological importance, ferns as a group remain understudied. Most previous These data are consistent with the lack of water conservation abilities of the fern
fern studies have focused on the life stage known as the sporophyte, a vascular Exposed canopy Closed ca gleJe)y} Closed ca nopy gametophytes, which they have a single cell layer and no cuticle, compared to
pIant. With stems, leaves and roots. Most sporophytgs have anato-mical aer A B C . the fern sporophytes which have a vascular system, cuticles and stomata to
the leaf surface and slow epidermal conductance to water vapor. However, little is 0.81 * . 08 ns decline F /F.. approximately in synchrony, both reaching an F/F.. of zero by
known about ferns’ other independent life stage, the gametophyte. In contrast to i ;‘;\\* + " early July. Since both fern and moss gametophytes share a similar lack of
sporophytes, gametophytes are only a single cell layer thick and smaller (<1cm 0.6 0.6 ? £ | |structure to slow water loss, it makes sense that they are both declining at the
diameter), lacking cuticles or vascular tissue. Since fern gametophytes lack means iy ¢ Lf g same rate.
to slow water loss, it has been hypothesized that many can tolerate and recover W 0.4 W 0.4 T During artificial rehydration in situ, the fern gametophytes and mosses
from fluctuation of water availability through desiccation tolerance (DT)'. 1 were both able to recover over 90% of their initial F /F_ indicating that both fern
DT is defined as a tissue that can dry to equilibrium with moderately dry air 0.2 life_stage 0.21  life_stage J‘S life_stage | and moss gametophytes are likely to be desiccation tolerant at these sites. Past
and can revive with rehydration (-100 MPa)®®) . There are two different type of DT: + SHoropyie ? % Sporophyle: e e lgeg_gzt:wge(:ophyte studies have shown that mosses are DT, and it appears that in our system, fern
constitutive DT and inducible DT. Gametophytes have been hypothesized to be a 0.0 . 0.01__ , , % | | | i st [
constitutive DT, meaning that they are abIF; tyo tolerate rapid (;Ifying and will only 140 150 160 170 180 140188 1o 170 180140 150 160 170 180 = S = = g?)getzofor:z:ztaeriea;zgnz:- :jtjess.ﬁcltze’cighnevrfh?f:iS;v?; STifc)’:IVendk;yrrfgeef?jceric:at o are
. ’ . . (4) P Julian date Julian date Julian date 4/°4 g g g
have minor damages during rehydration'*. However, if in fact gametophytes are Figure 5: Dark-adapted chlorophyll rehydration.
inducible DT, they would incur significant damage upon rehydration after rapid Figure 4: Dark-adapted chlorophyll fluorescence (Fv/Fm) during seasonal desiccation over 32 days in an open- fluorescence (F,/F..) during resurrection over Our relationships between F,/F. and soil water potential are consistent with
drying, and instead they would slow drying in order to recover from desiccation®, canopy exposed site (A) and a shady closed-canopy site (B, C). We compared Fv/Fm of fern gametophytes to 3 days in a shady closed-canopy site. We prior studies on fern sporophytes. During desiccation there was a significant
can indicate the maximum quantum yield of photosystem II, which is the marker paired fern gametophytes and sporophytes or fern gametophytes and mosses. Asterisks indicate significant Inf‘OS_S.game’f.OIOhV’Ees- Asterisk indicate | relationship was not significant (but note that the p value was 0.076).
of chloroplast health. Typically, plants will show decreasing F /F, during drying, difference as shown by a paired student’s t test or a paired Wilcox test (p < 0.05). In both the exposed and Slgmﬂca,nt difference as shown by a pairec Some of the limitations of our study include the use of artificial irrigation.
but DT plants will recover to their original F /F._ during rehydration®. While some closed canopy sites, fern gametophytes experienced a faster seasonal decline in F /F_ than fern sporophyte ;tgge”lt St:]teslt Or;‘ paired V‘{':COJ ttiSt (p < Since we took these measurements during the summer season, we did not have
terrestrial fern gametophytes were not DT when desiccated quickly in the lab, we leaves (A, B). However, fern gametophytes and moss gametophytes declined F,/F,, approximately in synchrony nd ;arr;etspchsis hgsgizZuS:rgctgd amngsljoth rain to facilitate natural rehydration. Future studies could examine the natural
may need field studies to determine whether natural drying speeds result in during seasonal desiccation (C). Data shown are means +/- SE. seem to be synchrony during rehydration rehydration process following a seasonal rain event. We were also limited on the
game’gololhyte DT. | ; . - amount of soil that we could sample, limiting our ability to pair soil water
oil water potential can indicate the hydration status of the tiny . . . ' ith indivi . Fi
e ot el toaradt form aaratonr it fc Desiccation Resurrection potential with |.nd.|V|d-uaI gametophytes. Finally, as chaparral fern game.tophyte.
ﬁ ) IIO y ’I A o o g dy X hg P VI are small and similar in appearance, we could not ascertain exactly which species
ydraulic equilibrium with the soil. Previous studies have shown a correlation that we were measuring. The presence of diverse species could account for
between F /F_ and water potential in fern sporophytes during desiccation®’. i iation i
o/ Fr P porophy g ) Exposed cano Closed cano Closed cano unexplained variation in the data.
However, this correlation did not hold during resurrection of DT fern sporophytes To our knowledge, this study was the first reported instance of DT in
because the F/Fr recoverY lagged behind rghydrat|on(6). o A B temperate terrestrial gametophytes. This study is also unique as one of the few
In this study, we examined F /F  and soil water potential in fern o . 0 - . studies of gametophyte physiology in situ. We hope that this research will open
gametophytes versus fern sporophytes and fern gametophytes versus moss = I $ 0| e ‘ . <> the door to further investigate the ecological niche of chaparral fern
gametophytes. gametophytes and better understanding their range of habitats. Additionally, as
25 25 . ad climate changes, we need to understand the capacity of chaparral fern
T % & 1 gametophytes to thrive in a warmer or drier climate.
= = 5 —
< -50 _cA — 1
H1: F /F . will differ during seasonal dry down between fern J > 3 i
gametophytes and sporophytes, but similar in fern gametophytes and - = - " hyrated
751 = | date_julian
moss gametophytes. d.tlgg'
H2: Fern gametophytes F /F_ will correlate with the soil water | s 14
1 dur  dociceats - - o - - - - 10 -100; Literature Cited
potential during seasonal desiccation, but not during rehydration. 140 150 160 170 180 140 150 160 170 180 - - - -
Julian date Julian date 0 1 Ti . ’[2 3 1. George, L.O. and Bazzaz, F.A., 1999. The fern understory as an ecological filter: emergence
Figure 6: Water potential during seasonal desiccation over 32 days in an open-canopy exposed site (A) . !mepo{n _ and establishment of canopy-tree seedlings. Ecology, 80(3), pp.833-845.
. and a shady closed-canopy site (B). We measured the water potential of the soil that was near the Figure 7: Wz?ter potential during resurrgctlon 2. Krieg, Christopher P., and Sally M. Chambers. "The ecology and physiology of fern
Materia IS d nd MEthOdS gametophytes at each different time point (A,B). In both the exposed and closed canopy sites, fern over 4 days in a shady closed- canopy site. We gametophytes: A methodological synthesis.” Applications in Plant Sciences 10.2 (2022):
1 : L : . : compared both the dry and hydrated fern el11464.
R gametophytes didn’t experience a fast decline in water potential until the end of seasonal drydown, in . , , . ' . - .
PR [ NSRS both 4 and cl d site (AB). D H SE gametophyte in different time period. In the 3. Coomes, David A, et al. "The hare, the tortoise and the crocodile: the ecology of angiosperm
o Fp e _ . . oth exposed and closed site (A,B). Data shown are means +/- SE. closed canopy site, we see that the dominance, conifer persistence and fern filtering." Journal of Ecology 93.5 (2005): 918-935
Figure 1: We worked at two different sites at ametophvtes apbeared to have hisher water 4. Stark, L. R., et al. "Physiological history may mask the inherent inducible desiccation tolerance
Stunt Ran(.:h (Calabasas, CA), one at an Eotentiapl iZ\ the ECE)” when it was irriggated stlra.tegy of t:le desertdmoss CI r'cle§ioLi.LIJ.m crasT(iner]\c/e."dPlant I?iolc.)gy 1?3 (2.014).: 935-|946.
exposed site (open canopy ) and another at a compared to the non-irrigated control sites 5. A e(jo-JacwIn e, Ge;ar o, Zt z;].dV|a ity malr ers IIor etermination c: fe5|ccat|on to Ierance
. B y and critical stages during dehydration in Selaginella species." Journal of Experimental Botany
shady site (closed car.10p.y).. Thgre was four 73.12 (2022): 3898-3912.
§peC|es"present ?t this site: Adiantum Desiccation Resurrection 6. Holmlund, H.1., Lekson, V.M., Gillespie, B.M., Nakamatsu, N.A., Burns, A.M., Sauer, K.E.,
jordanii, Drypteris arguta, pellaea Pittermann, J. and Davis, S.D., 2016. Seasonal changes in tissue-water relations for eight
andromedifolia, Pentagramma tringularis species of ferns during historic drought in California. American Journal of Botany, 103(9),
Exposed canopy Closed canopy Closed canopy pp.1607-1617.
Figure 2: We measured with dark- A B
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Figure 3: We used the Scholander- | - ,1 - - - | | | | 0.0] | | o . 78 S
Hammel pressure chameber (model | Yoot (MP2) 0 ‘PSORMPa) e 1o 0 ‘{jsln (MPa) 10 ~100
1001, PMS Instrument Co., Corvallis,
Orgeon) to be ablg to measure the Figure 8: Relationship between dark-adapted chlorophyll fluorescence (F,/F,) with the soil water Figure 9: Relationship between dark-adapt?d
soils water p(?tentlal that were potential over 32 days in an open-canopy exposed site (A) and shady closed-canopy site (B). Soil chlorophyll flyorescence (F\/Fm) and the soil
collected during predawn. Was water potential data was log-transformed to fit model assumptions. In both sites, there was a water po.tentlal over 3 days |.n a. §hady Closed-
measured that same morning. significant relationship between F /F . and soil water potential as shown by a one-way ANOVA on cano.py S'tfe' There was no 5|gn|f|c§nt
a linear regression (p < 0.05) relationship between F /F . and soil water
potential as shown by a one-way ANOVA on a
linear regression (F,, = 11.64, p = 0.076).
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