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General comments: Overall, this is an interesting study and addresses fundamental questions of cycad
biology that remain poorly understood. In particular, there have been few studies that examine cycad
reproduction in natural populations. This study fills this gap and makes important connections to
conservation efforts.

Generally, | recommend a stronger connection to the conservation implications throughout this
manuscript. The conservation implications of this work are exciting and far better situated in the data
presented than the attempts to make conclusions about pollinators. Moreover, the focus on pollinators
manifested as unsupported conclusions and assertions for which no data are presented. | strongly
recommend a thorough review of all language and statements relating your data to pollinator interactions
to a more conservative stance on the implications.

Recommendation: Accept with revision

Specific comments:
Title; | suggest revising the title tobe more descriptive and with no innuendo.

Abstract; Please use more conservative language when statements are not supported by data. For
example, please change “...indicates that pollinator movement among plants is limited for this mutually...”
to include “may be limited”, given that there are no data presented on pollinator movement.

Line 36-39; The first sentence is very busy and has a vague conclusion (“...influences the effects that
different ecological factors have...”). | recommend splitting this sentence up and being more specific.

Line 42; The sentence starting with “For example..” does not exemplify the prior sentence’s subject ie
genetic diversity. | suggest revising the paragraph to improve the logical flow.

Line 48-56; This paragraph seems like an appropriate place to mention dispersal mechanisms. The
papers Burbidge & Whalen 1982, and Hall & Walter 2013 come to mind. Please mention dispersal
mechanisms briefly as it relates strongly to your study.

Line 52-54; This sentence reads disrupted and could be more clear. | suggest revising to something like
“Cycads may be particularly susceptible to Allee effects given that they are dioecious, and the majority of
cycad species are threatened with extinction and have narrow distributions.” In my opinion, the goal here
would be to connect reproductive strategy (dioecy) and population ecology (via invoking threatened status
and implicitly from "narrow distributions").

Line 64-86; A few studies have shown that male and female reproductive cycles are often offset and that
although there may be reproductive females each year, individual females often skip years. See work by
Clark & Clark on Zamia sp. So here, | recommend citing such studies and comparing the observed
reproductive trends of this species at these sites specifically.

Line 96 & line 99; In regards to the percentages reported, please add a metric of variation, eg standard
deviation.

Line 118-119; Given that at least three platforms were used for analyses (eg R, Statistica, JMP), |
suggest being more specific about what which analysis was performed in each. This should be
implemented throughout. Please specify which platform was used for each analysis.



Line 140; There has been some limited work in cycad species showing data to support the hypothesis
that male and female cycads differ in their cost of reproduction but the only physiological study to date is
Krieg et al 2017. This study included Z. portoricensis and showed that males and females differ in key
aspects of physiology. This work should be cited here, and probably in the discussion as well.

Line 139; This may be true in other plant systems but there is much less data for cycads. Please add
some rational and citation to support this expectation.

Line 141; Why did you choose the number of leaflets to rank whole plants into size classes? Please add
some rationale and citations to support this decision.

Line 142-143; This expectation that female cone production will me dependent of plant size should either
be well-supported with citations and the findings of other studies, or perhaps made a hypothesis.

Line 157-158; It seems like the absolute number of males is a far more direct approach to estimating the
availability of pollen than the sex ratio. Imagine the scenario where two plots have a 50/50 sex ratio. One
plot has one male and one female and the other plot has 10 males and 10 females. Given that pollen is
made in ‘surplus’, the relationship between pollen limitation (in females) and number of males is not 1:1,
but what | would expect to be a quickly saturating curve where a few males could theoretically supply an
exponentially high number of females. Please also analyze your data with number of males or density of
males.

Line 160; | do not think your assumption is valid. Please see above comment and re-run analyses with
number or density of males.

Line 161; Typo — please add : between “variables” and “number of males”
Line 177-178; Was the threshold different across sites?

Line 180; This section isn't about multiple resources, it only addresses pollen. | suggest renaming the
section to something like: Pollen Limitations, Assessing the role of pollen availability, etc

Line 195; Please add a space between “reproductives,” and “to”
Line 213; Is it 4-5 meters or 3.8 to 5 meters as stated in line 210. Please clarify.

Line 220 & 222; My personal preference is to see the corresponding statistics in parentheses after stating
the results.

Line 226-227; Is the standard deviation also in percent? Please make units consistent and clear.
Line 234; Please remove the word "highly” due to the low predictive value (ie 18%).

Line 236; Please remove the word “positive” due to the statistical results indicating the slope is not
significantly different from zero.

Line 252-253; | am having trouble seeing the connection between the assertion that “If pollen is not
limiting seed production, then we would expect more seeds produced in larger cones”, and | do not think
this assertion is logical. The second part of the assertion that larger individuals may produce more seeds
is introduced earlier in the manuscript and without support or citations. Here, you have linked pollen
limitation, again without support, and have not explained your logic for this connection. | strongly
recommend revision of these assertions to include rationale and supporting literature.

Line 254-256; To my knowledge, this assertion about intra-specific competition leading to reduced
reproduction is untested in cycads. The closest study | know is Alverez-Yepiz et al 2014, who showed
that survival and grow rates both decreases in a Dioon sp with increasing intraspecific competition (ie
density). Please situate your assertion within other studies including Alverez-Yepiz et al.



Line 260-267; Another place for Alverez-Yepiz et al 2014

Line 266-267; A large proportion of seedling and juveniles relative to the number of adults does not
suggest a thriving species; it may suggest the opposite. Please expand your discussion of seedling
survival and why you think your sites offer favourable conditions.

Line 272; Citation needed after “...equal sex ratios”

Line 272-275; There have been many abiotic explanations proposed, some with data, to explain sex
biased populations. Please cite and discuss.

Lines 280-291; This paragraph should include Krieg et al 2017 who showed that males of Z. portoricensis
have higher photosynthetic rates than females, but that females of this species have greater water-use-
efficiency — the opposite trend one could expected if females face greater costs in reproduction. Even so,
females may show longer reproductive cycles because they play a more “conservative” game with
reduced photosynthetic capacity and more conservative stomatal control. Please cite and discuss.

Line 298; Consider adding Burbidge & Whalen 1982, and Hall & Walter 2013

Line 301-303; Please add Alverez-Yepiz 2014 to support your reasoning and discuss alternative
hypotheses from Burbidge & Whalen 1982, and Hall & Walter 2013

Line 303-306; The statement about interspecific competition is misleading here. Just because a species
is dominant doesn’t not mean that interspecific competition is not occurring. Further, the sentence posits
that interspecific competition is only “important” when the study species is the “loser”. Without data on
interspecific competition, all you can say here is that “interspecific competition does not appear to be
excluding Z. portoricensis from these sites since individuals of Z. port comprise a dominant understory
element.

Line 363-366; You offer an interesting idea to explain the discrepancy between studies but stop short of
an actual hypothesis, leaving this paragraph with something of a cliff-hanger. Please elaborate on your

proposed connection between specialist vs generalist impacts on the relationship between RS and sex

ratios/proximity to the opposite sex.

Line 373; | am not a horticulturalist but | understand asynchronous reproductive cycles between males
and females to be common in many cycad species. Please use more conservative language and add
revise to “...female cones is too asynchronous...”

Line 377; Please add questions around the popular phrase “living fossils” due to the oxymoronic nature of
the name and the fact that it is technically inaccurate.

Line 378-379; Salas-Leiva et al., 2013 is not the foremost appropriate study to cite here. Nagalingum et al
2011 proposes that extant cycad species are as young as 12 myo, but this is the minimum age of some
taxa and others are very clearly older. Moreover, subsequent phylogenetic studies from the same group
have acknowledged some issued and violated assumptions with that 2011 study, eg Condamine et al
2015. Please add these studies and revise your statement to reflect the conclusions of these studies, ie
that extant taxa are 20+ myo.

Line 379; Please clarify what you mean by “flexibility”.



