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APPENDIX S1: Justification of Parameter Estimates
Parameter estimates are derived from well-studied tropical forests, including Barro
Colorado Island, Panama (Condit 1998). When estimates were not available from natural

systems, agricultural and laboratory studies were used as described below.

Tree, Juveniles, Seedlings, and Seeds. Crown area of 25 m?is typical for a 10 cm diameter
tropical tree (O'Brien et al. 1995; Bohlman & O'Brien 2006; Muller-Landau et al. 2006), and 10
cm is a typical size for onset of reproduction in tropical tree species (Condit 1998; Hubbell et al.
1999; Hubbell, Condit & Foster 2005). Tropical tree fecundity is estimated to range from 0.0438
to 1764 cm™ of basal area depending on seed size (Clark et al. 1999; Muller-Landau et al. 2008).
Dispersal distance parameters range from 2.3 to 8.75 for 41 species on BCI, which approximates
to mean dispersal distances of 5 to 125 m (Muller-Landau et al. 2008). The mean and median
dispersion parameter of the negative binomial for the same study were estimated as 0.1858 and
0.1015 with a range of 0.024 to 0.909 (Muller-Landau et al. 2008). The majority of tropical
seeds are not viable for more than one year (Garwood 1983; Sautu et al. 2006). Annual seedling
survival in Central Panama ranges from 0 to 96% (Howe 1990; Asquith, Wright & Clauss 1997;

Webb & Peart 1999; Comita & Hubbell 2009).

Insect Seed Predators. Insect fecundity per female has been shown to range from 30 to 190 eggs
in field and laboratory settings (Janzen 1980; Fox 1993; Stillwell et al. 2007). The movement
ecology of bruchid beetles in natural settings is not well-studied (Lewis & Gripenberg 2008).
Wright et al. (1983) documented the arrival of beetle eggs on palm seeds at particular distances

from an adult tree. Using their distribution data on bruchid eggs around a tree, we fit a Poisson
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regression to the number of seeds found with eggs at each distance and determined the mean
distance of eggs from a tree to be 41 m. The average proportion of bruchid beetle eggs that
survived to the larval stage was 0.12 and varied with the number of eggs laid on a seed with a
maximum of 0.2 when only one egg is laid (Wright 1983). In a laboratory setting, egg to adult

survivorship can be much higher, ranging from 0.6 to 1 (Fox et al. 2007; Stillwell et al. 2007).

Pathogens. Length of seedling susceptibility. In a field study conducted in Panama, the majority

of seedling mortality due to damping-off disease occurred within a five-week interval when
seedlings were two to seven weeks old (Augspurger 1983). Seedlings from a variety of
agricultural crops are susceptible to damping-off disease until 2-15 days after emergence, after
which susceptibility decreases (reviewed in Martin and Loper 1999).

Generation Time. The latent period between inoculation and sporulation tends to be short for

Phytophthora, as short as twenty-four hours, and depends on the plant’s susceptibility to
infection (Erwin, Bartnicki-Garcia & Tsao 1983; Erwin & Ribeiro 1996). Some Phytophthora
can sporulate after 2 days on rich media while others sporulate if nutrient limited; the release of
zoospores from sporangia and subsequent infection can take only a few hours (Judelson &
Blanco 2005). Sporulation of Phyophthora capsici occurs at a minimum of three to four days
after inoculation (Granke et al. 2009). In one week, oospores of Phyophthora infestans can
produce new oospores that can germinate and form sporulating lesions on a plant (Drenth,
Janssen & Govers 1995). In a soil bioassay with leaf baiting, infection of Phytophthora infestans
of potatoes was observed 5-29 days after soil was inoculated (Fernandez-Pavia et al. 2004). For

another pathogen, Pythium ultimum, the first cycle of primary infection was estimated to take
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three days, while the secondary cycle of infections was estimated as 7 cm day ™ when plants
were 8mm apart (Brassett & Gilligan 1988).

Fecundity. Oomycetes can produce many spores during infection, ranging from none to 660 mm’
2of lesions in some species (Grove, Madden & Ellis 1985; Drenth, Janssen & Govers 1995;
Timmer et al. 2000).

Dispersal. Spores are the unit of dispersal (Erwin, Bartnicki-Garcia & Tsao 1983). Spores
causing root infections are dispersed within soil, surface water, and water droplets (Ristaino &
Gumpertz 2000). The mean dispersal distance (calculated from an exponential model of the rate
of spread of disease to infected plants), ranged from 6-15 mm for soil-borne fungi after one
week, and from 0.08-13 m for splash-borne fungi (Fitt et al. 1987).

Germination. Oospores and sporangia are more likely to germinate when there are chemical
stimulants nearby. Seed and root exudates enhance spore germination in the soil surrounding the
seed. For example, one species of Pythium has been found to germinate within 10 mm of a
germinating seed (Stanghellini & Hancock 1971).

Infectivity. Infectivity ranges from 0.001 to 0.04, calculated as —log (probability that a host
remains susceptible) divided by the number of propagules in a given area or volume and is
estimated using published data (Martin & Loper 1999; Widmer 2009). Zoospores are the primary
infective agents (Erwin, Bartnicki-Garcia & Tsao 1983).

Annual spore mortality. Annual spore viability depends on various factors, including pathogen

type, initial oospore concentration, sampling technique, and environmental factors (Erwin &
Ribeiro 1996). Viability of spores of Phyophthora infestans collected from potato fields in
Mexico ranged from 1% (in soil with low oospore concentration) to 60% (in soil with high

oospore concentration) 3 months after potato harvest and 16.75 % (in soil with high oospore
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concentration) after 24 months of winter fallow (Ferndndez-Pavia et al. 2004). After 343 days in
two separate years, percent of soil samples with viable Phytophthora capsici oospores ranged
from 0 - 16.7 % in the first year and 0 - 100% in the second year depending on the sampling
technique (French-Monar et al. 2007). In another study of P. capsici, 9 % of oospores were
viable after 27 weeks (Bowers, Papayizas & Johnston 1990).
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170  Fig. S1. The recruitment patterns resulting from insect seed predation with (a) even and (b) clumped seed deposition. The recruitment
171  patterns are Janzen-Connell (JC), McCanny (M), Hubbell (H), and Invariant Survival (1S). IS1 indicates an average of at least 99% of

172 seeds survived. IS0 indicates no seedlings emerged.
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174  Fig. S2. Recruitment patterns resulting from factorial combinations of parameters for pathogen attack under (a-c) even and (d-f)
175  clumped seed deposition and fecundity equal to (a, d) 1000, (b, €) 10000, (c, f) 100000 and 200000 spores. IS0 indicates no seedlings

176  emerged; IS1 indicates an average of at least 99% of seeds survived.



