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Anything an organism does 
that can be measured 
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I use the word “organism” 
because even plants have 

behavior in that they grow under 
different conditions, at 

different rates, and change in 
yield, quality, and toxicity over 

time 

                      

     

    

       

   

                     

Nature  

     
   Nurture 

      It’s in the Genes 

  Shaped by Experience 

     (Learning) 
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It is part nature, part nurture, and 
it is a function of consequences 

 
 Positive consequences increase the 

likelihood of a behavior 
 

Negative consequences decrease the 
likelihood of a behavior 

E.L. Thorndike, 1911 
“The law of effect” 

If an animal engages in a particular 
behavior and the outcome results in a 
satisfying state of affairs for the 
animal, the animal will likely repeat the 
behavior. 
 
If an animal engages in a particular 
behavior and the outcome results in an 
annoying state of affairs for the 
animal, the animal will not likely repeat 
the behavior.   
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“Satisfying state of   

affairs” 

   “Annoying state of 
affairs” 

                       

     

    

       

It is a function  
of it’s consequences! 

 
 I knew that! 
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The incorporation of behavioral 
principles in grazing management 

planning that enable us to 
enhance animal well-being, 

ecosystem health, and 
enterprise sustainability.                                            

Instead of fighting the nature of 
the beast at our cost in time, 

money, oil, and effort, we transform 
behavioral principles and processes 
into low or no cost management 

practices that seek to accommodate 
what animals need rather than 

dictate what they are going to get 
and under what conditions.  
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 = 

 ≠ 
  

Industrial-Based Animal 
Management 

   Behavior-Based Animal 
Management 

I am a living, breathing, 
feeling, social creature, that 
has likes and dislikes, feels 

pain, discomfort, and stress.  

I prefer familiar foods to 
novel foods, mixed diets to 
monotonous diets, familiar 
environments to unfamiliar 

environments, and 
furthermore, I prefer to…   
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to be with 
companions 

rather than with 
strangers!   

The more we recognize and accommodate 
the nutritional and behavioral needs of our 
animals, rather than dictate what they are 

going to get, and under what 
circumstances, the more contented and 

productive both they and we will be, and…  
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Have you ever wondered why your animals eat 
the things they do, don’t eat things you think 
they should, or they eat some things at some 

times and places but not at other times or 
places? 

Conversely, have you ever wondered why some 
plants in your pasture get eaten over and over 

again, while others are never touched?  Or 
the same plant species will get eaten in one 

place or time but not in another place or 
time?  

Well, I have some bad news if you think 
there is something wrong with your 

plants or animals. 

They are simply behaving as they 
should within the ever-changing 

dynamics of plant-herbivore 
interactions! 
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Stoddart, Smith, and Box 1943 

! Defoliation 
! Trampling 
! Altering nutrient dynamics  
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! Nutrients (energy, protein, vitamins, and 
minerals) 

! Defense mechanisms which allow 
them to avoid, tolerate, or resist 
defoliation (stickers, prickers, toxins, thorns, 
and growth form, as well as spatial and temporal 
variations in forage quality, quantity, toxicity, and 
availability 

In the plant-herbivore dynamic the 
only constant is change. 

And in order to survive, each in the 
presence of the other, both plants 

and animals have to continually 
adapt or they die. 
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So many choices. 
So little time. 
How is a girl to 
know? 

  History of 
Herbivores 

Ruminant digestion and nutrition 
– 400 million years  

Fossil remains of cattle-like 
animals in India – 2 million years  

Ancestor of modern cattle the 
aurochs - 500,000- 750,000 
years  

Domestication – 8,000 to 9,000 
years  

Year around confinement feeding 
of animals - 60 years  

 

All the parts are still here… 

Sight 

Smell 

Touch  

Taste 

Hearing 

       …and are still used! 

Rumen 
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What the 
heck is 
that? 

Smells 
okay! 
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Postingestive evaluation 

If they don’t like it, they don’t eat it again!  
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Cognitive or 
voluntary system 

  Affective or 
involuntary system 

Animals process information about foods 
through two interrelated systems… 

…with taste having a major influence on both  

Cognitive Or Voluntary System 
 

This system integrates the senses of sight, smell, touch and 
taste with information gained from mom, peers, and trial and 
error experience to make conscious choices concerning what to 
or what not to eat 

Sight 
Smell 
Touch 
Taste 
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      Learning Through Mom 

If mom eats 
it  
 

Baby  
watches 

Baby eats what mom 
eats! 

YOUNG ADULT PREGNANT LACTATING OLD

The nutritional requirements of 
young animals closely match those of 

their lactating mothers 

PROVENZA, et. al., 1998 
Animal Age And Physiological Condition 
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Affective Or Involuntary System 
 

This system represents a sub-conscious connection between an 
animal’s brain and gut that links the taste of a particular food 
with its unique postingestive consequences 

Internal Receptors 
 Chemical 
 Osmotic 
 Mechanical  Taste 
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Learning through consequences 

Postingestive  
Feedback 

 Acquired 
Preference 

Acquired           
Aversion 

Taste 

  (Palatable) 

  (Unpalatable) 

However, there is no such 
thing as a food always being 
palatable and always being 

preferred 
 

 

I knew  
that!  

  Red Hot Salsa 
Your baby will love it! 
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Every Individual is Unique 

I’m Special 

They look different: some are larger, some 
are smaller, some are different colors. 

And if you think they look different on the outside, 
you should see what they look like on the inside! 

The result of these differences is no two 
animals is likely to eat the same foods and in the 

exact same amounts 

Brain 
Rumen/Stomach 

Liver 

   Endocrine glands 
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   Food Preferences 
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Relative nutritive value of the 
plants in the foraging 

environment 

 All plants are a combination of 
quality and anti-quality factors 

+ = 

Quality   +   Anti-quality factors    =     Relative Nutritive                        
                                                                     Value 
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Nutrients (protein,  
energy, vitamins, 
minerals) 
Soft leaves, low shear and 
tensile strength  
+ Growth form  
+ Leaf to stem ratio  

Toxins (alkaloids, 
terpenes,  phenols, 
glycosides) 
Stickers, prickers, 
and thorns  
-  Growth form 
-  Leaf to stem ratio 

    Quality                            Anti-quality  
   Factors                               Factors 

The true nutritive value of a plant is best 
described as the sum of its positive chemical and 
physical attributes (quality) minus the sum of its 
negative chemical and physical attributes (anti-

quality)  

- = 

  Positive                           Negative                True Nutritive 
Attributes                      Attributes                      Value       

 The nutritive value of a plant is a 
moving target and it varies by: 

     

   - the growth stage of the plant 
   - the time of day 
   - the time of year 
   - soil type and fertility  
   - landscape position and aspect 
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Foods that more generally meet the specific requirements 
of an animal are preferred, while those deficient in 

nutrients, or in excess of nutrients or toxins are less 
preferred or avoided 

PROVENZA, et. al., 1998 
Characteristics Of Food 

Re
la

ti
ve

  P
re

fe
re

nc
e 

                  Inadequate              Adequate               Excessive 

ANIMAL RUMINATIONS ?ANIMAL RUMINATIONS ?

I wonder if it
is nutritious ?

I wonder if
it is toxic ?

I wonder
what it is ?

I wonder how
much there is ?

"I wonder if
it tastes good ?

Experience with the food 

Yikes! 
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And it is generally not in the best interest 
of an animal to be the first in the herd or 
flock to eat the most toxic plant in the 

pasture! 

  No experience with a food 

             “Neophobia” 
 
        

Hey, what 
is this 
stuff?  
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Food Neophobia 
Rice Intake 
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  Too much experience with a food 
“Transient or conditioned taste aversion” 

 
        Oh no! 

Not the 
same stuff 

again? 



11/14/13	  

24	  

  

     Conditioned Taste Aversions 
Eating any food causes a temporary or transient 
aversion to the flavor of the food just eaten. 
Eating a food to satiety or too often causes strong 
aversions to form. These taste aversions result in 
varied diets.   

Oh No! 
Not more 

grass! 
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OGCOGCOGCOTFCTFCTFCTFCT
OGCOGCOGCOTFCTFCTFCTFCT
OGCOGCOGCOTFCTFCTFCTFCT
OGCOGCOGCOTFCTFCTFCTFCT
OGCOGCOGCOTFCTFCTFCTFCT
OGCOGCOGCOTFCTFCTFCTFCT
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  Orchardgrass and Clover—Tall Fescue and Clover 

 Diet selected by cows previously grazing 
orchardgrass and clover pasture when given a choice 
between orchardgrass and clover and tall fescue and 

clover pastures 

0

10

20

30

40

50

60

70

%
 o

f D
ie

t

% Tall Fescue
% Orchardgrass

       1                    2                     3                       4 

                                        DAY 



11/14/13	  

25	  

XX 

It’s much more than 
the luck of the bite! 

Behavioral-Based 
Management Considerations 
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Accommodate the natural 
foraging cycle of the animal 
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Anything that interferes 
with this process will reduce 

DMI and thus animal 
performance 

Bite Rate                       Bite Size 

Time 
Spent 
Grazing 

  
 
 

Low yielding pastures (forage 
height less than 4 inches) cause 
animals to walk further, graze 

longer, eat less, and produce less 
meat, milk, and fiber 

 
 

  
 
 

 
Pastures that are too tall and rank 
(forage height greater than 10-12 
inches) cause animals to decrease 
bite rate, take fewer bites, take 
longer to fill up, and produce less 

meat, milk, and fiber  
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And pastures where animals have 
to walk between bites really miss 

the point of pasture being a source 
of food!  
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Clover, Clover, Clover 

Un-supplemented livestock 
prefer legumes over grasses by 

a 70%:30% 

Food neophobia 
Animals don’t eat what they 

don’t recognize 
! What is this 

stuff 
anyway?? 

PSM –the solution to 
pollution is dilution! 

Provide water near to where 
the animals are foraging 
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In the final analysis, if we are looking to 
optimize the performance and health of 
our livestock and do so at reduced cost, 
with the least amount of environmental 
damage, and with the least amount of 
stress on both human and animal alike, we 
must have a better understanding of their 
behavior and stop dictating to them what 
they are going to get, and start 
accommodating what it is they really want 
and need to live contented healthy lives.  
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Find	  the	  slides	  and	  recording	  of	  this	  presenta=on	  at	  
h>p://www.extension.org/pages/69086	  	  	  	  	  	  	  
	  
Register	  for	  upcoming	  webinars	  and	  view	  recorded	  
eOrganic	  webinars	  at	  
h>p://www.extension.org/pages/25242	  
p://www.extension.org/pages/25242	  
Addi=onal	  organic	  farming	  ques=ons?	  Ask	  them	  at	  
h>ps://ask.extension.org/groups/1668	  
	  
We	  need	  your	  feedback!	  Please	  fill	  out	  our	  follow-‐up	  
email	  survey!	  


