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Floral visitation by Chihuahuan Desert ants 
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Introduction 
Janzen ( 1077) hypothe•i1.ed that the lack ofobservations of ants feeding on floral

nectar in lowland tropical forest plant• might be due to the presonoe of a llelochemics

in the nectar. Ants are generally considered as unreliable agent• of pollination 

(Proctor and Yeo 1972, Hickman 1974, Faegeri and van der Pijl 1979). Thus, plant.;

should limit nectar pilferage by ant,� to conserve nectar and promote pollinatfon by

offering it to more specific and/or long-ranging dispersal agents. In deserts, where

both a favourable plant water balance, neoeS<lary for nectar production, and

s.rnchrony with the life cycles of their pollinators are extremely important, floral 

nectar pilferage by ants sho,tld be as energetically expensive, or o,ore so, to desert

plants as to their tropical counterparts. If so, do desert plants minimize neetar

pilferage b�· ants b�' producing dcter1·ent compoundi:. in their nectar? 

Rxperimental and observational te><ts with tropical lowland plant species and

ant,S bave generally rejected Janzen'• (1977) hypothesis of deterrent chemicals in

floral nectars (Fcinsinger and Swarm 1078, Schubart and Anderson 1978, flaker and

Baker 1978, R.ico-Gray 1980, Guerrant u.nd Fiedler 1981, H ab<lr eta/. 1981). Here we

a.c:ldre"" the foll owing two questiOQS for desert. plants: (1) do ants naturally visit

desert flowers for floral nectar!, and (2) a,·e llori>I nectars of desert plants repellent to

anta? 

Materials and methods 

Obse1·vations of ants visiting floral nectats were made over a one year period

(1978--1970) from weekly ,·isits to the ,Jornada Experimental Range, 40 km north of

La• Cruces, N.M. When ant visitation of Aowers was encountered, /lowers of U,e 

plant species visited we,·e placed in a vial with 5 oo of dist,illed water, 01acerated,

allowed to stand for JO min., and agitated for 2-3min., and ! ,hen ,emoved, leaving

only a floral nectar solution. For large flowers, petals l\nd sepals were removed prior 

to nectar extraction. Due to this methodology, !,he concentrat,ion of floral nectar

undoubtedly varied greatly from spooies to species. 

Bioe,;t;8.ys were concluded by placing a drop of the floral nectar so(ut.ion and a 

drop of rl istilled water, as a control, on opposite ends of a microscope sHde. Slides

were then plM«I near active colonies of ants, and were st-orecl for feeding. Two

h�·potheses were then te•ted: (I) II oral nectar solutions should be leS<I preferi'ed

(1�pellent) than water controls; and, iffalse, then (2) floral nectar solutions should be

taken at tbe same rate as water controls, i.e., t.hat they would not be more attractive,

or that the stimuli would be the water itself. 

t Present addret:iS: Dep&rtment of Entomology & Economic Zoology, Rutgers Unive.rsity, 
Ne" Brun.swkk. N.J. 08903 U.S.A. 
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Floral \·�itation;s and nel·tar iH·<,•pta.bilit,\• of M)UH" {'hihuahuan De*rl planti;. 
Probabilit,\' givC'll i!'I ba.� on the binorniA.1 tt':.t (Riegel 195(;). 

by ant.� 

Xumber of 
times n ·ith 

more� ant� on 

PJant specie� .i\nt vi�ito1·s ne('tar wati•r l'mbability 
---

ANACARDICEAF. 

Rhus mi,·mphylla 
CACTZC�:A E 

..11 !Jmllr<H'!f'Lux depilis 19 {i O·oo; 

Opuntia spp. ('remal<H.Jfl�ll'r �pp. 13 2 0-()0.I 
(',mrmiyrm.a 11urann 0 2 0·001 

lrid<Jmyrmex prui,wsum 9 3 o-on 

ZYGOPHY Ll�.\l'EAF. 

larreo trldentrdu ('onomyrm<1 bicolor 10 !) 0-500 

Snle·110psi.� 1J14re<r 12 3 O·OIS 

fAJ3Af'F.AJ,; 

Pr08op.�8 (Jlandul<,."'-, ,._1Jyrmtro,·, ,t,"lux mimin,R II 4 0-069 

Conom;nnHt. ini,iana 18 ; 0-022 

,';.r,Jenopifi.8 rylnni 8 2 O·O II 

J?ormira perpi/Qilf., 18 i CHl22 

A8lraynlu8 spp. 8ole-1wp15J°tJ (1 u rt<t i; 4 0-()().1 

StJ/rnQJJxil't 1·ror·�v,wi ; 0 0-008 

I ri.dumyrn�:r prui1w,,nm1 9 2 O·O:l:l 
( 'mwmymw bit·ofor Iii 2 0·001 

BfONOi'IIAC'EA �: 

Chilop,.is litmtri8 JlynJ1f(YJ('Y1,lu(l. dt"pili1t 21 � 0-001 

M J/rmtrm·y8fU8 miminu Ii 2 0·006 

('mwmurnw, in8a>ttt 15 3 0·004 

< 'remalrxJoJ1/er sp. 0 0 0-002 

I ricfomyrmn: pruinoilmn 14 2 0-002 

SoJenoplliN -:ryloni 18 r, 0·005 

AGAVACEAJ,; 

>'wrl'a btlt'rala Solt1wp1tiH xyltmi 13 4 o-o�; 

('rm,.m,,yrmo bfr-olor 4 I 0-188 

lridm11yrm�x pnti,wsum IO 3 0·046 

JI ynnerory ,,·J,u depiU& 7 0 0·008 

Crenmlrl{Jallltr sp. 8 3 (�0-16 
Yur.r,, elata Snle 1wpxi1r cm rec, 8 0 ()-C)C).I 

('011mnyrma, inwnu, 10 I 0-000 

J,.idomyrmtx pruin0$um. (; 0 0·016 

f'rtmuJnga..;ler sp. 9 4 0·2i4 

Prwm im pcr-pifo.m 6 I 0-008 

�JJyr-mtnKyHIUI! mimi-ru.� 5 2 0·22i 
T>a,-ry/irlon tC'�tlP-ri C'rf'malr.>fff•�ter �p. 10 0 0·001 

lridon,ynne.x pruinosurn 12 2 0·006 

r'mwmyrma bir·ulor JI 3 0029 
ltl yrmtfr,ry.,tu8 dtpi'1".if ; 0 O·<Kl8 

Results and discussion 
The l'esult« of fields observations and experiments (see table). indi,,nte that

C'hih uahuan llcFiert ants visit a wide array of t1peeie� for floral nec:tai·. l\loreo,·er, in no
tu.-tre was the fi1><t hypothesis (rcpelle,wy) found to be validated. The second
h.vpothesis (noc attr1\dive) wus alw rejected in the majority of ca,;e,;.



Fkn·nl vi�itation b.,· ('hihuu.huan t\nt� 881 

The re,:,,ultl'l of tho� studiC'.s on tropical pltrnts listed in the intl'Ocluctivn failt!d to 
docunlent ant repellcn<'y in Aoral ne<'tnrs. and WC' did not find dl"ft-Ort plant� to differ 
from tropif'al lowland plant:.;. Perhaps in dc�rt species. more than ir1 tropical species;, 
ants �hould be expected to c..:on:-;ume nectar not only for ea.rboh.'·drates., but al$0 to 
maintain watel' balanoe (Whitford el (I/. 1975). l n  an�· ca..se. ncc·tar pilferage by ants 
ma�· re�t in a dra�tic reduetion of po11ini:r.ation in dc�rt tlowers, as has been found 
for mesi,· milkweed, (Fritz and )1orse 11181). 

Whitford ( 1978) list• 4 spe<"ics of oblig!\te honeyckw of exudate foedera of the 24 
l'esid•nt spe�ics of ant• in the Chilninhuau Desert (16-7°

0). However, he also lists 9 
!!-peC'ics as being omni,·ores .  Of these. fipecies whieh use floral nc<'taro.re Crematogasler
sp., 3 species of SoJenopiri.8, 2 �pecie.s of ('01wmyrm.a, lridomyrmex prui,w,w.1m, and 
Formica perpi/oau. Thus, as many as 12 $pet'ie:i (500:o) of Chihuahuttn Dc.,;,,ert ant� 
ma.y depend upon floral nc<:"hu· to :-0me extent. Com p!i,ra.tive data fro1n ot,her biomes 
would test ,vhether de88rt ant� depend lllOI"(' frequent I.'· upon Aoral nectar than ant� 
&om more produeth·e. metii<· habitats. 

Summary 
Janzen ·s (1977) hypothesis that ant.!do not food on lowland tropical floral nectar 

is extended to de:-ert Ao,,trs, and tested by field Ob$.Crvn.tion� and experimentation. 
Based on our result:-1, no evidence wn8 found to tiuggci,t that. ne<>tar palatability to 
ants m,w be reduced by repugnant, indigestible, or toxic chemicals (Janzen 1977). 
F'loral neC'ta.r may serve as an important earbohydrate and wat,er sour<.:e for desert. 
ants. 
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