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The reproductive success of plants depends to a very large degree on the quant-
ity and quality of seed dispersal. If dispersal is by animals (zoochory), charac-
teristics of fruits such as colour, size, shape and nutritional content have been
shown to influence the likelihood of visitation by frugivores or the rate of fruit
removal (e.g. Fuentes 1994, Howe 1983, Murray et al. 1993). While these char-
acteristics function in the attraction of dispersers, plants may also evolve char-
acters that manipulate the behaviour or the physiology of dispersers after the
consumption of fruits and the ingestion of seeds. An example of such post-
consumption manipulation of dispersers’ behaviour by plants is provided by
mistletoes. The viscous mistletoe seeds stimulate the disperser (usually birds)
to either rub the cloaca (when seeds are passed through the gastro-intestinal
tract) or the bill (when seeds are regurgitated) on a branch (e.g. Reid 1991).
It has also been proposed that fruits might manipulate the disperser’s physi-
ology by including laxatives that determine the optimal passage time through
the disperser’s gut (Murray et al. 1994), although this view has recently been
challenged (Witmer 1996).

Mistletoe seeds must be dispersed to a branch or a stem of a compatible
host, all other sites, e.g. forest floor, are unsuitable (Sargent 1995). This is
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also true for epiphytic and hemi-epiphytic plants. Post-consumption manipula-
tion of dispersers might be expected if only a few seeds can be produced or if
the fruit crop can be depleted by a disperser during a single visit. Here we
report a possible case of disperser manipulation in a hemi-epiphytic plant,
Asplundia peruviana Harling (Cyclanthaceae).

The role of two sympatric tamarin species, Saguinus mystax mystax Spix and
Saguinus fuscicollis nigrifrons I. Geoffroy (Callitrichidae; Primates) as seed dis-
persers was studied between February 1994 and May 1995 at the Estación
Biológica Quebrada Blanco, located at 4°21′S 73°09′W in north-eastern Peru.
The study site is dominated by high ground forest (‘bosque de altura’, Encarna-
ción 1985). For details of the study site and the tamarins see Heymann (1995).

The two tamarin species disperse seeds of at least 92 identified plant species
from 35 families (C. Knogge, unpubl. data). Amongst these are the seeds of
A. peruviana. Fruits of A. peruviana consist of berries united in a cream-coloured
spadix (length of spadix: 10–15 cm, diameter: 3 cm). Each plant produces only
a single spadix with more than 1000 small seeds (0.18 cm × 0.09 cm × 0.02 cm,
mass: 0.00017 g). Feeding on fruits of this hemi-epiphyte, that grows on the
trunks of small trees, was observed on several occasions in S. fuscicollis (31
individual feeding visits to 23 different A. peruviana plants), but never in S.
mystax. The mean height of A. peruviana on trunks was 6.6 m (± 1.1 m, SD; range
5–9 m, n = 23). S. fuscicollis uses lower forest strata, particularly during travel
and foraging than does S. mystax (7.7 ± 5.0 m, n = 1628 records of height use,
vs. 15.7 m ± 5.2 m, n = 1554) and are thus more likely to encounter A. peruviana
plants. The fruit of the single spadix of A. peruviana plants was always depleted
during the feeding visit by one or two tamarins. On eight occasions we observed
diarrhoea in individuals of S. fuscicollis after they had fed on A. peruviana fruits.
While clinging to vertical trunks (which S. fuscicollis does much more often than
S. mystax: 53.8% [ntotal = 1119] vs. 6.5% [ntotal = 814] of records on orientation of
substrates used by the tamarins), the liquid faeces ran down the trunk. Upon
examination, we always detected seeds of A. peruviana that remained stuck to
the bark. Diarrhoea was only observed after feeding on A. peruviana, but we
also detected small numbers of seeds of A. peruviana mixed with other seeds
in normal faecal samples.

For terrestrial plants, sites for seed dispersal cannot easily be characterised
as suitable or unsuitable for seedling establishment, growth and survival.
Rather, the quality of dispersal sites varies continuously (Janzen 1983) and
may be unpredictable in time and space (e.g., Schupp 1988, Wheelwright &
Orians 1982). However, for epiphytic and parasitic plants, some sites are
clearly unsuitable: seeds of these plants dropped to the forest floor might ger-
minate, but there is no chance of establishment and survival of a seedling.
Epiphytes and parasites therefore have a specific dispersal requirement: seeds
must be dispersed to the branch or stem of a suitable host. Figs may attain
this by producing very large numbers of fruits that attract many different dis-
persers (e.g. Janzen 1979). However, plants like A. peruviana which produce
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only a limited amount of fruit that furthermore can be depleted by one or a
few dispersers during a single visit should manipulate the behaviour or the
digestive physiology of dispersers in order to increase the probability that their
seeds are dispersed to suitable sites.

In the case reported here, manipulation of the dispersers’ digestive physi-
ology is highly likely. Diarrhoea was observed in the tamarins after the con-
sumption of A. peruviana fruits, but never on other occasions. Whether dia-
rrhoea was caused, or not, seemed to depend on the amount of consumption
of Asplundia fruits, since small numbers of Asplundia seeds were found in normal
faeces, along with seeds from other fruit species dispersed by the tamarins.
No information is available yet on the chemistry of Asplundia fruits (see Duke &
Vasquez 1994, Hegnauer & Hegnauer 1963, Schultes & Raffauf 1990). Our
observations suggest that A. peruviana fruits contain a laxative that has evolved
to manipulate the digestive physiology of the disperser, but phytochemical ana-
lysis of Asplundia fruits is clearly required to reach definite conclusions.
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