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Floral visitation by Chihuahuan Desert ants
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Las Cruces, New Mexico 88003 E

Introduction

Janzen (1977) hypothesized that the lack of observations of ants feeding on floral
nectar in lowland tropica! forest plants might bedue to the presence of allelochemics
in the nectar. Ants arc generally considered as unreliable agents of pollination
(Proctor and Yeo 1972, Hickman 1974, Faegeri and van der Pijl 1979). Thus, plants
should limit nectar pilferage by ants to conserve nectar and promote pollination by
offering it to more specific and/or long-ranging dispersal agents. In deserts, where
both a favourable plant water balance, necessary for neotar production, and
synchrony with the life cycles of their pollinators are extremely important, floral
nectar pilferage by ants should be as energetically expensive, or more o, to desert
plants as to their tropical counterparts. If so, do desert plants minimize nectar
pilferage by ants by producing deterrent compounds in their nectar?

Experimental and observational tests with tropical lowland plant species and
ants have generally rejected Janzen’s (1977) hypothesis of deterrent chemicals in
floral nectars (Feinsinger and Swarm 1978, Schubart and Anderson 1978, Baker and
Baker 1978, Rico-Gray 1980, Guerrant and Fiedler 1981, Haber et af. 1981). Here we
address the following two questioys for desert plants: (1) do ants naturally visit
desert flowers for floral nectar?, and (2) are floral nectars of desert plants repellent to
ants?

Materials and methods

Observations of ants visiting floral nectars were marle over a one year period
(1978-1979) from weekly visits to the Jornada Experimental Range, 40 km north of
L.as Cruces, N.M. When ant visitation of Aowers was encountered, flowers of the
plant species visited were placed in a vial with 5cc of distilled water, macerated,
allowed to stand for 10min_, and agitated for 2-3min., and then removed, leaving
only a floral nectar solution. For large flowers, petals and sepals were removed prior
to nectar extraction. Due to this methodology, the concentration of floral nectar
undoubtedly varied greatly from species to species.

Bioessays were conducted by placing a drop of the flora! nectar solution and a
drop of distilled water, as a control, on opposite ends of a microscope slide. Slides
were then placed near active colonies of ants, and were scored for feeding. T'wo
hypotheses were then tested: (1) floral nectar solutions should be less preferred
(repellent) than water controls: and, if false, then (2) floral nectar solutionsshould be
taken at thesamerate as water controls, i.e., that they would not be moreattractive,
or that the stimuli would be the water itself.
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Floral visitations and nectar aceeptability of some Chihughuan Desert plants by ants.
Probability given is bused an the hinomial test (Siegel 1956).

Plant species

ANACARDICEAE
Rhus microphylla
CACTZCEAE
Opuntia spp.

ZYGOPRY LLACEAE
Larrea tridentata

FABACEAR
Prosopsis glandulosa

Aatragaius «pp.

BIGNONIACEAK
Chilopaie linearis

AGAVACEAE

Yucea bacrata

Yucca elata

Dazylirion wheeleri

Results and discussion

Ant visitors

Myrmecocystus depilis

C'rematogaater spp.
Conomyrma insana
Iridomyrmex pruinosum

Conomyrma bicolor
Solenopeis aurea

M yrimecocystux mimicus
Conomyrma. insana
Solenapsis xyloni
Farmica perpilova
Sulenopsis nurea
Solenopaiz krockned
Iridomyrmex prainovum
Conamyrma bicolor

Myrmecocystus depilin
Myprmecorysing mimicus
Conomyrma insana  *
Crematwyaster sp.
Iridomyrinex pruinosun
Solenopsia xyloni

Solenopaiz xylond
Conomyrma bicalor
Iridomyrmex prutnosum
M yrmecocystux depilis
Crewmatogaster xp.

Sole nopsia aurea
Connmyrma insana
Iridomyrmex pruinosum
Cremalogaster sp.
Formica perpilusa

M yrmecocyelus mimicus
Cremalogaster sp.
Iridomyrmex pruinosum
Congmyrma bicolor

M yrmecorystus depitis

Number of
times with
more ants on

nectar

19
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P’robability

0007

-0
0001
0073

0509
0018

0059
0022
0011
0022
0004
008
0033
0-001

0001
008

274
0-008
0-227
0001

0008

The results of fields observations and experiments (see table). indivate that
Chihuahuan Desertants visit a wide array of species for florak nectar. Moreover, in no
cuse was the fist hypothesis (repellency) found to be validated. The second
hypothesis (not atiractive) was also rejected in the majority of cases.
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The results of those studies on tropical plants listed in the introduction fuiled to
document ant repellency in floral nectars, and we did not find desert plants to differ
from tropical lowland plants. Perhapsin desert species, more than in tropical species,
ants should be expected to consume nectar not only for carbohydrates, but also to
maintain water balance (Whitford ef «f. 1975). In any case, nectar pilferage by ants
may result in a dragtie reduction of pollinization in desert flowers, ashas been found
for mesic milkweeds (Fritz and Morse 1981).

Whitford (1978) lists 4 specics of obligate honevdew of exudate feeders of the 24
resident species of ants in the Chihuahuan Desert (16-79,). However, he also lists 9
species as being omnivores. Of these, species which use floral nectar are Crematogaster
sp., 3 =peeies of Solennpsiz, 2 species of Conomyrma, Iridomyrmex pruinosum and
Formica perpilosa. Thus, as many as 12 species (50%,) of Chihuahuan Desert ants
may depend upon floral neetar to some extent. Comparative data from other biomes
would test whether desert ants depend more frequently upon floral nectar than ants

from more productive, mesic habitats.

Summary

Janzen 's (1977) hypothesis that ants do not feed on lowland tropical floral nectar
is extended to desert flowers, and tested by field observations and experimentation.
Based on our results, no evidence was found to suggest that nectar palatability to
ants may be reduced by repugnant, indigestible, or toxic chemicals (.Janzen 1977).
Floral nectar may serve as an important carbohydrate and water source for desert

ants.
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