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ABSTRACT 

Whitman, Deborah L. The presence and function of nectaries 

on the big-toothed aspen, Populus grandidentata. The func- 

tion of the nectaries was studied by obstructing the nectaries 

on the treated plants and comparing the* percent herbivory 
b'Lz~\* 1 

and insect pop~lations~~to that of c~ntrol plants. Ants were 

found to be attracted to the control plants, and fewer herbi- 

vores were found on those plants also. The percent herbivory 

and absolute area of herbivory did nckt show significant 

differences between the control and test groups. Based on 

the implications of the insect data, it was hypothesized 

that artif3ciality and seasonality may have affected the results 

of the herbivory test. The hypothesis that ants are attracted 

by the nectaries to repel herbivores was not proven by the data 

but some evidence was presented to support it. 



I N T R O D U C T I O N  

6 
The more obvious r e l a t i onsh ips  between p l a n t s  and animals 

tedd t o  be p a r a s i t i c  r e l a t i onsh ips  i n  favor of  the  animals. 

Animals consume p l an t s ,  bui ld  t h e i r  hbmes i n  p l an t s ,  l a y  

t h e i r  eggs i n  p l an t s ,  e tc . ,  usua l ly  to  the  detr;ment o f  the  

p lan t .  Po l l i na t ion  i s  the  most widely-observed exception to  

t h i s  t rend,  i n  t h a t  both the  p l a n t  and the  animal (u sua l ly )  

gain some b e n e f i t  from the  p lan t /po l l ina tor  re la t ionsh ip .  

I n  t h i s  s tudy,another  system t h a t  is  suspected of  being 

mutua l i s t i c  between i n s e c t s  and p l an t s  i s  explored. The 

p l an t ,  the big-tooth aspen, Populus grandidenta bears  small 

glands a t  t h e  base of  the  l e a f  where it joins the  p e t i o l e .  

The contents  o f  these  glands a r e  very e f f ec t ive  i n s e c t  a t t r a c t -  

ants- -especia l ly  f o r  a n t s  and s m a l l  black f l i e s .  The forma- 

t i o n  and maintenance of  these  "nectar ies"  must involve some 

e e g y  from the  p l an t ,  and thus one might expect t h a t  i f  p lan t s  

with n e c t a r i e s  have been se lected f o r ,  perhaps the  presence 
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of nec t a r i e s  confers  sm-e benef i t  on the  p lan t .  I n i t i a l  obser- 

vat ions  of l a r g e  numbers of a n t s  a t  the  nec t a r i e s  suggests  

t h a t  perhaps t he  function of the  nec t a r i e s  i s  t o  a t t r a c t  an t s  

which would then hypothet ica l ly  "protect"  the  p l an t  from herb- 

ivores .  A s i m i l a r  r e l a t i onsh ip  has been documented by D. Janzen 

i n  1966 where acac ia  t r e e s  i n  Central  America provide nes t ing 
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s i t e s  and food f o r  the  an t s ,  while the  anTs p r ~ v i d e ~ p r o t e c t l o n  

from i n s e c t s  and o the r  p lants .  

A second p o s s i b i l i t y  w a s  suggested by i n i t i a l  observations 

as t o  the  funct ion of the  nec ta r ies .  A r a t h e r  l a r g e  bee t l e ,  

an i n sec t  t h a t  would normally be considered herbivorous, was 

observed feeding a t  the  nec t a r i e s .  This ra i sed  a quest ion of 

whether o r  n o t  t he  n e c t a r i e s  might be providing an a l t e r n a t i v e  



b food source t o  t h e  he rb ivores ,  t o  decrease t h e  l o s s  of  l e a f  

a r e a  due t o  herbivory.  

To t e s t  t h e s e  two hypotheses I intended t o  o b s t r u c t  t h e  

n e c t a r i e s  o f  some b i g  t o o t h  aspen shoots  and compare the& 

degree of herb ivory  and t h e i r  "on p lan t "  i n s e c t  popula t ions  

t o  a c o n t r o l  group o f  p l a n t s .  

MATERIALS AND METHODS 

My i n i t i a l  obse rva t ions  were made a t  a c u t t i n g  s i t e  on Univer- 
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s i t y  o f  Michigan Bio log ica l  S t a t i o n  proper ty ,  about f M m i l e s  

s o u t h  o f  camp. The a r e a  w a s  scheduled t o  be burned i n  t h e  m i d s t  

o f  t h e  experimental  pe r iod ,  and t h i s  de t rac ted  from t h e  a t t r a c t -  

iveness  o f  t h e  a r e a  as a s tudy s i t e .  

A similar s i t e  w a s  l o c a t e d  r i g h t  behind Lakeside Lab a t  the  

S t a t i o n .  It  w a s  j u s t  o f f  H i l l t o p  road t o  t h e  r i g h t .  The 

s i t e  had been c lea red  about  a y e a r  e a r l i e r  t o  c r e a t e  a l o c a t i o n  

f o r  t h e  s tudy  o f  a c i d  r a i n  i n  o u r  a rea ,  and w a s  r e f e r r e d  $0 

as "The Acid Rain S i t e n .  

When t h e  aspen t r e s s  i n  t h e  s i t e  were c u t  down, t h e  stumps 

remained roo ted ,  and t h i s  year  those r o o t s  s e n t  up suckers .  

The s i t e  c o n t a i n s  a l a r g e  popula t ion  o f  these  suckers ,  which 

a r e  cont inuing  t o  pu t  o u t  new l e a v e s  t h i s  l a t e  i n t o  t h e  season. 

Two t r a n s e c t s  were taken  perpendicular  t o  one another  t o  b e t t e r  

cover  more o f  t h e  c l e a r e d  a r e a .  Beginning a t  an a r b i t r a r i l y  

chosen s t a r t i n g  p o i n t ,  t h e  first 1 6  p l a n t s  on e i t h e r  s i d e  of  

t h e  t ape  measure were chosen t o  make up t h e  f i rs t  t r a n s e c t .  

The same procedure was repeated  f o r  t h e  second t r a n s e c t ,  bu t  

t h e  number o f  p l a n t s  used w a s  14 ,  making t h e  t o a l  sample s i z e  



Contro l  and t r e a t e d  p l a n t s  were a l t e r n a t e d  one a f t e r  t h e  

o t h e r ,  w i t h  a f l i p  of a co in  determining t h a t  t h a  f i r s t  p l a n t  

would be a con t ro l .  Each p l a n t  was flagged wi th  e i t h e r  yellow 

( c o n t r o l )  o r  orange ( t r ea tmen t )  f lagging .  Before any t r e a t -  

ment wasadministered,  t h e  o u t l i n e s  o f  t h e  t o p  four  l e a v e s  o f  

each p l a n t  wcrc t r a c e d ,  t o  determine t h e  amount o f  herb ivory  

(more f u l l y  discussed below). 

A f t e r  t h i s ,  t h e  t rea tment  p l a n t s  had t h e i r  n e c t a r i e s  blocked 

up by dabbing a s m a l l  drop o f  c l e a r  n a i l  p o l i s h  on them. 

Presence o f  I n s e c t s  

A f t e r  t h e  p l a n t s  had been t r e a t e d ,  t h r e e  counts were taken 

(on t h r e e  d i f f e r e n t  days) o f  t h e  number o f  i n s e c t s  found on 

t h e  t o p  f o u r  l e a v e s  o f  each p l a n t  during a two minute obser- 

v a t i o n  pe r iod .  Three c a t e g o r i e s  o f  i n s e c t s  were t a b u l a t e d ;  

1 ) a n t s  2 )he rb ivores  3)smal l  b lack  f l i e s ,  and t he  number o f  

t h e s e  i n s e c t s  t h a t  spen t  time a t  t h e  n e c t a r y  s i t e  w a s  noted 

a l s o ,  t o  determine i f  t h e  n e c t a r i e  were indeed t h e  a t t r a c t i v e  

s t imulus .  

Amount o f  Herbivory 

A s  mentioned e a r l i e r ,  t r a c i n g s  were made o f  the  t o p  four  

l e a v e s  o f  each p l a n t  before  t h e  t rea tment  was adminis tered.  

The a c t u a l  o u t l i n e  seen  i n  a t r a c i n g  can be ex t rapo la ted  

t o  i n d i c a t e  what t h e  o u t l i n e  o f  t h e  l e a f  would have been had 

it n o t  been herb ivor ized .  This  e x t r a p o l a t i o n  p r e c e s s  w a s  done 

f o r  each l e a f  ( s e e  Figure 1). The ext rapola ted  a r e a  w a s  then 

determined us ing  t h e  l e a f  a r e a  machine. The "herbivorized" 

segments were then  removed from t h e  t r a c i n g ,  and t h e  a c t u a l  

remaining a r e a  w a s  measured. 

A f t e r  a pe r iod  o f  seven days fol lowing t h e  t rea tment  (dur ing  





which time t h e  pJa.nts were checked d a i l y  t o  ensure  t h a t  t h e  

n e c t a r i e s  remained blocked),  t h e  l e a v e s  were again t r a c e d  and 

t h e  o v e r a l l  a r e a  ext rapola ted .  The change i n  t h e  pe rcen t  

herbivory (change i n  t h e  percentage o f  l e a f  a r e a  ea-ben) and 

t h e  change i n  t h e  a c t u a l  a r e a  gone t o  herb ivores ,  w e e  compared 

f o r  t h e  c o n t r o l  and t rea tment  groups. 

RESULTS 

Nectar ies  tend t o  be found on newer leaves .  When a l e a f  

first unfolds ,  it does n o t  con ta in  n e c t a r i e s ,  but u s u a l l y  forms 

them w i t h i n  t h e  first day. A s  one looks  down the  l e n g t h  o f  

one o f  t h e  suckers ,  l e a v e s  can be seen  wi th  d i f f e r i n g  s t a g e s  
n.r -T ..r Y 

of, developement. Smaller leaves u s u a l l y  have only  two n e c t a r -  

ies--one on each s i d e  o f  t h e  p e t i o l e ,  Larger  l e a v e s  w i l l  o f t e n  

have t h r e e  t o  f o u r  n e c t a r i e s ,  and I have observed l e a v e s  w i t h  

as many as s i x  n e c t a r i e s  c l u s t e r e d  around t h e  p e t i o l e .  The 

n e c t a r i e s  o f t e n  seem t o  i n c r e a s e  s l i g h t l y  i n  s i z e  as t h e  l e a f  

does, u s u a l l y  g e t t i n g  no l a r g e r  thah  a mi l l ime te r  i n  diameter .  

It would appear  t h a t  t h e  n e c t a r i e s  a t rophy as t h e  l e a f  g e t s  

o l d e r ,  because some l a r g e r  l e a v e s  can be seen wi th  n e c t a r i e s  

t h a t  a r e  "d r i ed  up ,"  sh r ive led  and black i n  co lo r .  No i n s e c t s  

a r e  u s u a l l y  seen  a t  n e c t a r i e s  i n  t h i s  s t a t e .  F i n a l l y ,  one some- 

t imes f i n d s  o l d e r  l e a v e s  a t  t h e  base  o f  t a l l e r  suckers  which 

have no n e c t a r i e s  a t  a l l ,  a l though one may be a b l e  t o  s e e  s c a r s  

where t h e  n e c t a r i e s  h a d  been, 

The n e c t a r i e s  ranged i n  c o l o r  from l i g h t  green t o  dark brown 

and l a t e r  t o  b lack  as they  began t o  atrophy. Under a d i s s e c t i n g  

scope, they  appear  as small, i r r e g u l a r  c i r c l e s ,  w i t h  a n - o u t e r  

r i n g  o f  r a i s e d  h e i g h t ,  and an i n n e r  a r e a  t h a t  i s  sunken down. 



Within the sunken area are smaller "bumps" sticking up, usually 

one to four per nectary. When pierced, these bumps are shown 

to contain liquid, presumably the nectar which attracts insects 

to the nectar&. 

Insects observed eating at the nectaries employed two 

different strategies based on their morphology. The small black 

flies were observed inserting the proboscis into the nectary 

well. Ants, and the beetle obsered, used their short mandibles 

and would stick first one, then the other side of the mandible 

into the well and move it around with a scraping type motion. 

Presence of Insects 

The results of the data on insect presence are tabulated in 

Table I, and briefly show that many more ants were found on 

the control plants (53) than on the treated plants (10). This 

is a significantly higher incidence of ant presence according 

to the Mann-Whitney-U test (U=55, tabular value=59, p<. 05). 

It should be mentioned however, that the high number of ties 

found in the data makes the validity of using such a statistical 

test a little questionable. Nume~ically though, the numbers, 

53 vs. 10 speak for themselves. 

Of the 53 ants observed on the control plants, 46 of them 

(87%) were observed visiting the nectaries during the two 

minute observation periods. Only one ant was observed spending 

any time at the nectary site in the treatment plants, and it 

did not appear to be feeding. 

The number of herbivore insects observed on the treated 

plants was 15, compared to 6 seen on the control plants. One 
C C l r d d . \ b ' )  

of these insects, Gr- ,jboidmr\u:j was seen at the nectary on a 
J h 

control plant, but I was unable to tell if it was feeding. 





No herbivores  were found t o  spend time a t  t h e  n e c t a r y  s i t e s  

o f  t h e  t rea tment  p l a n t s .  

The black f l i e s  were found more abundantly on t h e  c o n t r o l  

p l a n t s  than  t h e  t r e a t e d  p l a n t s .  Twelve were observed on t h e  

c o n t r o l  p l a n t s  and t h r e e  observed on t h e  t r e a t e d  p l a n t s .  Only 

f o u r  o f  t h e  twelve f l i e s  on t h e  c o n t r o l  p h t s  v i s i t e d  t h e  

n e c t a r i e s  during t h e  two minute observat ion  per iods .  One f l y  

w a s  seen a t  t h e  n e c t a r y  s i t e  on a t r e a t e d  p l a n t ,  b u t  t h e  pro- 

b o s c i s  w a s  n o t  extended. 

Amount o f  Herbivory 

The change i n  t h e  a b s o l u t e  a r e a  missing due t o  herb ivory  was 

c a l c u l a t e d  and t h e  mean a r e a  e a t e n  away from t h e  c o n t r o l  p l a n t s  
2 i n  t h e  seven day per iod  w a s  19.14 2 28.34 cm . For t h e  t r e a t e d  

p l a n t s ,  t h e  mean a r e a  e a t e n  away w a s  8.97 2 7.809&":~owever, 

when t h e  two s e t s  o f  v a l u e s  were compared by t h e  Mann-Whitney- 

U t e s t ,  no s i g n i f i c a n t  d i f f e r e n c e  w a s  found i n  t h e  amount o f  

a r e a  gone t o  he rb ivores  i n  t h e  c o n t r o l  and t r e a t e d  p l a n t s  (U= 

73, t a b u l a r  valuez59, p) . O 5 )  . 
The change over  one week i n  t h e  percent  herb ivory  w a s  a l s o  

c a l c u l a t e d ,  and t h e  mean va lue  f o r  t h e  c o n t r o l  p l a n t s  w a s  
6 4  

7.52 - + 7.44, and f o r  -the t r e a t e d  p l a n t s  , w a s  3.70 t 2.84. Again, 

a l though t h e  means a r e  d i f f e r e n t ,  no s i g n i f i c a n t  d i f f e r e n c e  

w a s  found between t h e  pe rcen t  herbivory f o r  th?  c o n t r o l  and 

t r e a t e d  p l a n t s  as determined by t h e  Mann-Whitneyg t e s t  

(U=84, t a b u l a r  value=59, P .05) . 
DISCUSSION 

The prevelance o f  n e c t a r i e s  on t h e  younger l e a v e s  sugges ts  



t h a t  i f  t h e  n e c t a r i e s  do func t ion  t o  p r o t e c t  t h e  p l a n t  from 

herbivory ,  t h a t  t h e i r  main purpose i s  t o  p r o t e c t  t h e  l e a f  

when it i s  young and t ender .  The o l d e r  l e a v e s  have a more 

l e a t h e r y  covering and p o t e n t i a l l y  a h igher  concent ra t ion  o f  

secondary compounds t h a t  might he lp  t o  reduce herbivory o f  

t h e i r  su r face  a r e a .  Thus, t h e  n e c t a r i e s  may be a t r a i t  tha t  

has  been s e l e c t e d  f o r  t o  decrease t h e  l o s s  o f  s u r f a c e  a r e a  i n  

young leaves .  The ve ry  young l e a v e s  when they  unfold,  a r e  ve ry  

fuzzy,  which probably a l s o  p r o t e c t s  them from herbivores .  Then 

as they  form n e c t a r i e s ,  t h e  l e a f  g radua l ly  l o s e s  i t s  h a i r s ,  

e s p e c i a l l y  on t h e  upper su r face .  If t h e  n e c t a r i e s  do f u n c t i o n  

i n  decreas ing  herb ivory ,  they  probably work i n  congunction 

w i t h  t h e  h a i r y  s u r f a c e  a r e a  t o  produce t h i s  e f f e c t .  

It should be noted t h a t  t h e s e  obse rva t ions  were t h e  impetus 

behind choosing t h e  t o p  f o u r  l e a v e s  on every p l a n t  t o  conduct 

t h i s  study. Presumably t h e  e f f e c t s  o f  having n e c t a r i e s  w d d  

be most prominent on t h e  t o p  (youngest)  l eaves .  

I n s e c t  Presence 

There d i d  appear  t o  be s i g n i f i c a n t l y  more a n t s  found on t h e  

p l a n t s  wi th  func t ion ing  n e c t a r i e s .  Remembering a l s o  t h a t  87% 

of t h e  a n t s  v i s i t e d  t h e  n e c t a r i e s  during t h e  obse rva t ion  pe r iod ,  

t h i s  would lend  suppor t  t o  t h e  hypothes is  t h a t  t h e  n e c t a r y ' s  

f u n c t i o n  may be t o  a t C r a c t  a n t s .  

It can a l s o  be noted t h a t  fewer herb ivores  we7 e  found on t h e  

c o n t r o l  p l a n t s .  Otdy one herb ivore  w a s  found on any p l a n t  

t h a t  had more than  one a n t  p r e s e n t  dur ing  any given observa- 

t i o n  period.  This  d a t a  i s  based on very  few samples, b u t  i t  

does suggest  t h a t  t h e  a n t s  may be r e p e l l i n g  t h e  herb ivores .  

I n  my obse rva t ions ,  I never  s a w  an  a n t  a t t a c k  an herb ivore ,  



b u t  I a l s o  never  s a w  an herbivore  approach a l e a f  w h ~ r e  an a n t  

w a s  p resen t .  This  might sugges t  t h a t  t h e  a c t u a l  presence of 

t h e  a n t s  i s  s u f f i c i e n t  t o  keep herb ivores  away. The p l a n t s  

wi thout  funct ioning  n a c t a r i e s  d i d  n o t  seem t o  a t t r a c t  as many 

a n t s ,  and they  d i d  have a h igher  number o f  he rb ivores  than  

t h e  controls.Although it 5s n o t  p o s s i b l e  t o  conc lus ive ly  say 

from my data t h a t  t h e  former i s  t h e  cause of t h e  l a t t e r ,  t h e  

d a t a  i s  sugges t ive  on t h i s  p o i n t .  

The data does notseem t o  suppor t  t h e  hypothesis  t h a t  t h e  

n e c t a r i e s  provide an  a l t e r n a t i v e  food source t o  t h e  herbivores .  

Only one herb ivore  w a s  seen a t  t h e  n e c t a r i e s  and i t  w a s  n o t  

c l e a r  whether o r  n o t  it w a s  feeding.  This  is  n o t  a high enough 

inc idence  o f  I3.s type  o f  phenomena t o  support  t h i s  hypothesis .  

The high abundance o f  bbck f l i e s  on t h e  c o n t r o l  p l a n t s  w a s  

expected from my i n i t i a l  observa t ions .  What w a s  s u r p r i s i n g  

however, w a s  t h a t  on ly  f o u r  o f  t h e  twelve f l i e s  were observed 

v i s i t i n g  t h e  n e c t a r i e s .  It i s  p o s s i b l e  t h a t  tkctwo minute 

obse rva t ion  per iod  w a s  n o t  long  enough t o  account f o r  t h e  t r u e  

r a t e  a t  whtch they  v i s i t  t h e  n e c t a r i e s .  Al so , the  f a c t  t h a t  

fewer b lack  f l i e s  were found on t h e  p l a n t s  wi thout  n e c t a r i e s  

sugges ts  t h a t  perhaps t h e  n e c t a r i e s  a r e  t h e  a t t r a c t i v e  fo rce  

drawing i n  t h e  b lack  f l i e s .  I made no hypothesis  about  t h e  

p o t e n t i a l  b e n e f i t s  t h e s e  i n s e c t s  might confe r  upon t h e  p l a n t .  

They seem t o  be a t t r a c t e d  t o  t h e  n e c t a r i e s  as t h e  a n t s  a r e ,  

bu t  I a m  unable t o  s e e  how they  could be o f  much use  t o  t h e  

aspens.  I t  i s  doub t fu l  t h a t  they  p r o t e c t  t h e  p l a t  from herb i -  

vory due t o  t h e i r  s m a l l  s i z e .  I t  i s  unc lea r  whether o r  n o t  



their presence actually hurts the plant since they do not 

seem to be herbivorizing the leaves. Thus, one might suggest 

that thier presence at the nectaries is not an "intended" functi~n 

of the nectaries, but they are "inadvertantly" attracted to 

the nectaries whe~e they feed without conferringany benifit 

to the plant. If this is so, it could be said thht they 

are possibly hurting the plant to some degree, by "stealing" 

nectar but providing no benifits. 

Amount of Herbivory 

Based on the insect presence data, it seems that the nectaries 

do attract the ants, and that the presence of those ants is 

probably reducing the number of herbivores on a plant. Thus, 

one would expect the amunt of herbivory to be less for the 

control plants than for the test plants. However, both the 

percentage of kbivory and the absolute area of herbivory data 

d&ot lend support to this hypothesis. In fact, based on the 

means, the control plants actually lost more area and a higher 

percentage of th&ir leaf area during the seven day, experiment. 

However, the very high standard deviations for this data make 

me very hesitant in using those mean values. Instead, one 

should look to the statistical test, and according to those 

results there is no significant difference between the control 

and treated plants. This data suggest that the nectaries have 
b 

conferred no benefits bas$.on amount of herbivory to the plants 

that bear them. 

The insect data suggests that the initial stages df the 

mutualistic relationship are functioning--the plants are 

attracting ants to the nectaries, and to at least some extent, 



t h e  a n t s  (whi le  they  a r e  on t h e  p l a n t )  seem t o  be keeping t h e  

herb ivore  numbers down. But somehow t h e  f inal  b e n e f i t  i s  n o t  

be ing  incur red  on t h e  p l a n t s  wi th  t h e  n e c t a r i e s .  Severa l  pos- 

s i b l e  exp lana t ions  occur  t o  me t h a t  may account f o r  t h i s ,  and 

more l i k e l y  than  n o t ,  many o f  t h e s e  f a c t o r s  discussed below 

may be working i n  conjunct ion  here.  

F i r s t  of  a l l ,  t h e  s i t e  i t s e l f  has  been a l t e r e d  d r a s t i c a l l y ,  

and r e p r e s e n t s  an environment t h a t  would o n l y  r a r e l y  (perhaps 

a f t e r  a f i r e )  be encountered i n  na tu re ,  The suckers  themselves 

a r e  n o t  u s u a l l y  s e n t  up i n  such abundance and c l o s e  proximity,  

This  may d r a s t i c a l l y  a l t e r  t h e  r e l a t i o n s h i p  as it would normally 

e x i s t  i n  n a t u r e .  I n  t h e  c l e a r i n g  t h e  a n t s  have many p l a n t s  

i n  c l o s e  proximi ty  and they  may be ga the r ing  n e c t a r  from a l l  

o f  them, b u t  n o t  spending enough time a t  each p l a n t  t o  

confer  any " p r o t e c t i o n H  on it. The data on i n s e c t  presence 

suggest  t h i s .  Most p l a n t s  had a n t s  dur ing  one o r  two o f  t h e  

obse rva t ion  pe r iods ,  b u t  on ly  two p l a n t s ,  #7 Yellow and #11 

Yellow, had a n t s  p r e s e n t  on a l l  t h r e e  days. These two p l a n t s  

were f a i r l y  i s o l a t e d  w i t h i n  t h e  s i t e  wi th  r e s p e c t  t o  t h e  o t h e r  

pon t ro l  p l a n t s ,  while  most o f  t h e  o t h e r  p l a n t s  tended t o  be 

clumped t o g e t h e r .  This  may have made i t  more b e n e f i c i a l  f o r  

a n t s  on t h e s e  two p l a n t s  t o  remain t h e r e ,  i n s t e a d  o f  moving 

t o  o t h e r  p l a n t s  l o c a t e d  r e l a t i v e l y  far  away. P l a n t  #7 Yellow 

had a  ve ry  low percentage o f  herb ivory  ( i n  f a c t  i t  a c t u a l l y  

l o s t  go l i t t l e  t o  he rb ivores  and grew so much t h a t  t h e  percentage 

gone t o  he rb ivores  w a s  l e s s  a f t e r  one week than  i n i t i a l l y ) .  

Th i s  might sugges t  t h a t  t h e  a n t s  were confe r r ing  a b e n e f i t  on 

t h i s  p l a n t .  However, p l a n t  #11 Yellow d i d  n o t  show similar 
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r e s u l t s ,  even though i t s  a n t  popula t ion  w a s  a l s o  c o n s i s t a n t l y  

high.  This  may be due t o  chance e f f e c t s ,  o r  it could be due 

t o  a cambination of t h e  o t h e r  f a c t o r s  considered below. Also, 

it should be. noted t h a t  t h e  o v e r a l l  abundance o f  a n t s  (and 

b lack  f l i e s )  w a s  much lower a t  t h i s  s i t e  than  a t  t h e  first s i t e  

I s p e n t  some time a t .  This  f u r t h e r  sugges ts  t h a t  i f  t h e  a n t s  

had needed t o  spend more t ime a t  any one p l a n t ,  they  might have 

provided a g r e a t e r  b e n e f i t  t o  t h e  p l a n t s .  

Secondly, it i s  p o s s i b l e  t h a t  t h e  n e c t a r i e s  a r e  intended t o  

c a r r y  o u t  t h e i r  prime f u n c t i o n  i n  t h e  sp r ing ,  when t h e  p l a n t  

is  more l i k e l y  t o  be p u t t i n g  o u t  new l e a v e s ,  and t h e  abundance 

o f  he rb ivores  i s  much h igher .  Many herbivorous i n s e c t s  a r e  

l a r v a l  forms and t ransform dur ing  t h e  summer. C a t e r p i l l a r s  

a r e  t h e  most obvious example, and indeed, on ly  one c a t e r p i l l a r  

w a s  found dur ing  my obse rva t ions .  It may be t h a t  t h e  condi- 

t i o n s  t h i s  l a t e  i n  t h e  season a r e  n o t  those  a t  which t h e  n e c t a r y ' s  

o p t i m a l ~ . f u n c t i o n a l i t y  i s  expressed. 

F i n a l l y ,  t h e  l e n g t h  o f  time over  which t h e  experimeht was 

conducted may n o t  have been s u f f i c i e n t  t o  al low f o r  t h e  expres- 

s i o n  o f  any b e n e f i t s  t h e  n e c t a r i e s  may provide.From looking 

a t  t h e  l e a f  t r a c i n g s  (and as seen i n  t h e  d a t a )  some "new" 

herbivory  c e r t a i n l y  took p l a c e  over  t h e  seven day per iod .  How- 

e v e r ,  it i s  p o s s i b l e  t h a t  a longer  per iod o f  time would be 

needed t o  show s i g n i f i c a n t  d i f f e r e n c e s  between t h e  two groups. 

T h i s  could be e s p e c i a l l y  t r u e  i f  looked a t  i n  conjunct ion wi th  

t h e  s e a s o n a l i t y  c o n s i d e r a t i o n  mentioned above. E a r l i e r  i n  t h e  

season,  t h e  p l a n t  probably encountered more herbivorous i n s e c t s  

and s u f f e r e d  more herb ivory  i n  a s h o r t e r  pe r iod  o f  t ime. Dur- 

i n g  t h i s  t ime o f  yea r ,  it may be t h a t  t h e  e f f e c t s  o f  herb ivores  

a r e  so small t h a t  t h e  n e c t a r i e s  a r e n ' t  c o n f e r r i n g  t h e  s t rong  



b e n e f i t  they  normally would. 

Obviously t h e  impl ica t ions  o f  t h e s e  "explanat ions" i s  t h a t  

I t h i n k  t h a t  a r e l a t i o n s h i p  t h a t  u s u a l l y  i s  m u t u a l i s t i c  i s  

being d i s t o r t e d  he re  i n t o  a p a r a s i t i c  r e l a t i o n s h i p  (assuming 

t h a t  t h e  p l a n t s  do l o s e  some energy resources  by l o s i n g  t h e  

n e c t a r ) .  My data i s  f a r  from conclus ive ,  b u t  it does seem t o  

suggest  such a phenomena. Fur the r  s t u d i e s  a r e  ind ica ted ,  

p r e f e r a b l y  e a r l i e r  i n  t h e  season. My own experimental  design 

would be i n t e r e s t i n g  t o  r e p e a t  i n  t h e  spring--perhaps over  a 

longer  time per iod .  Also, I would sugges t  some similar s t u d i e s  

o f  suckers  i n  a more n a t u r a l  environment. Data on t h e  r e l a -  

t i o n s h i p  between t h e  a n t s  and Populus grandidenta  c e r t a i n l y  

seems worth pursuing  f u r t h e r .  

Before c l o s i n g ,  I would l i k e  t o  c l a r i f y  a f i n a l  cons ide ra t ion  

--the reasoning behind inc luding  data on both  the  change i n  

a b s o l u t e  amount o f  herb ivory  and t h e  change i n  t h e  pe rcen t  

herbivory.  I n  d e a l i n g  w i t h  t h e  a c t u a l  a r e a  gone t o  he rb ivores ,  

I w a s  i n t end ing  t o  make a  more concre te  comparison based 

s o l e l y  on t h e  "amount eaten" over  seven days, without  regard 

t o  t h e  o v e r a l l  l e a f  s i z e ,  t h e  o r i g i n a l  a r e a  herb ivor ized  e t c .  

Th i s  parameter can be reasonably used,  o n l y  i f  one makes t h e  

assumption t h a t  t h e  change i n  t h e  a r e a  herb ivor ized  i s  n o t  a 

func t ion  o f  t h e  i n i t a l  a r e a  herb ivor ized .  If the  on ly  change 

had been due t o  new herbivory,  one could s a f e l y  assume t h i s .  

However, t h e  l e a v e s  grew q u i t e  a b i t  ove r  seven days and i n  

many cases  t h e  a r e a  herb ivor ized  seemed t o  grow p o r p o r t i o n a t e l y  

wi thout  changing s h a p e * ( s e e  Figure  1 ). This  sugges ts  n o t  

f u r t h e r  herb ivory ,  b u t  a "growth" o f  t h e  herb ivor ized  a r e a  

as t h e  p l a n t  growB. I f  one assumes t h a t  randomizing t h e  



test and control plants will control for any differences 

this problem incurs, one can still use the change in absolute 

area as a parameter, but its strength is somewhat diminished 

because it does include this "growth" of herbovorized areas 

that is not due to new herbivory. 

The change in percentage of herbivory parameter was designed 

to get around this problem. It is based on the assumption 

that the area herbivorized grow$ at the same rate as the leaf 

itself and as such does not constitute a larger percentage 

of the grown leaf than it did the smaller leaf. Thus, this 

parameter is probably more validly used here, but it does not 

have the benefit of implying how much actual biomass we are 

discussing. 

Returning to the original hypotheses, it does not seem from 

the data noted here that the nectaries provide an alternative 

foo'd source for the herbivores to decrease the loss of leaf 

area. However, the data does suggest that ants are attracted 

to the nectaries and that they may be decreasing the number 

of herbivores found on the plant. However, the nectaries do 

not seem to be causing a decrease in the amount or percent of 

herbivory over seven days in the plants that have them. 

Various properties of the ant/aspen reltionship may have bean 

altered in the site I studied, affecting the outcomeof the 

data. Based on those restrictions, I would not consider the 

hypothesis disproven that the nectaries cause a decreased rate 

of herbivory on the plants that bear them. Rather, I would 

suggest that the particular relationships I studied may represent 

unusual alterations of a more widely spread mutualistic rela- 

t ionship. 
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