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The	  Cow	  Ecosystem	  

hJp://nos.nl/video/184963-‐koeien-‐grazen-‐niet-‐meer.html	  
	  

!



To	  graze	  or	  not	  to	  graze?	  
-‐  How	  to	  get	  an	  answer	  on	  this	  quesWon?	  
-‐  Assessment	  of	  welfare	  by	  science	  is	  not	  saWsfying	  
-‐  Animal	  rights	  (aYer	  human	  rights,	  children	  rights,	  emancipaWon	  of	  women)	  are	  coming!	  
-‐  Look	  to	  the	  intrinsic	  characterisWcs	  of	  ruminants	  and	  look	  to	  the	  evoluWonary	  development	  

of	  grasses	  and	  grazers	  give	  a	  clear	  answer!!	  (EvoluWon	  of	  rumen,	  symbiosis	  between	  animals	  
and	  vegetaWon)	  

-‐  Origin	  and	  development	  of	  ruminants	  and	  grasses	  	  	  
-‐  Understanding	  the	  animal’s	  consciousness	  /	  soul	  
-‐  PracWcal	  approach:	  grazing	  is	  the	  best!	  
-‐  Grazers,	  browsers	  and	  graze/browsers	  
-‐  UnderesWmaWon:	  Crop	  rotaWon	  and	  animal	  rotaWon:	  mixed	  grazing	  
-‐  PracWcal	  examples	  of	  mixed	  grazing	  /	  mixed	  animal	  husbandry	  



DefiniWons	  of	  welfare	  
1. The ‘five freedoms’ : 
•  Freedom from hunger and thirst  
•  Freedom from discomfort  
•  Freedom from pain, injury and disease  
•  Freedom to express normal behaviour 
•  Freedom from fear and distress  Farm animal welfare council / Brambell committe 1960  

2. Welfare defines the state of an animal as regards its attempts to cope with its 
environment.” Fraser and Broom, 1990. 

 
3. The welfare is fine when an animal can satisfy the following ‘core emotions’: 

seeking, rage, fear, panic, lust, care and play Temple Grandin in: Animals make us human; creating the 
best life for animals, see http://www.grandin.com/inc/animals.make.us.human.ch1.html 

 
4. The welfare is fine, because it lays every day an egg if an animal is healthy 

and producing well, it is faring well. My father 
 

How to measure ????? 



EvoluWon	  of	  the	  ruminant	  system	  

Origin	  of	  the	  earth: 	   	   	   	   	  5.000	  	  million	  years	  ago	  
First	  bacteria: 	   	   	   	   	  3.000	  
First	  sea	  animals	  and	  plants 	   	   	   	  	  	  	  	  500	  
First	  land	  plants 	   	   	   	   	  	  	  	  	  450	  
First	  seed	  plants	  and	  ferns 	   	   	   	  	  	  	  	  400	  
Pine	  forests,	  ferns	  and	  insects 	   	   	   	  	  	  	  	  300	  
First	  dino’s	  and	  small	  mammals 	   	   	   	  	  	  	  	  250	  
First	  flower	  plants,	  birds 	   	   	   	  	  	  	  	  145	  
First	  apes,	  tropical	  forests	  without	  grasses 	   	   	  	  	  	  	  	  	  65	  (dino’s	  die)	  
First	  grasses,	  herbs,	  ancestors	  of	  horses	  &	  ruminants 	  	  	  	  	  	  	  56	  
Real	  horses	  and	  ruminants 	   	   	   	  	  	  	  	  	  	  35	  
Real	  grasses	  and	  large	  mammals	  (ruminants) 	   	  	  	  	  	  	  	  23	  
First	  humans 	   	   	   	   	  	  	  	  	  	  	  	  	  6	  
First	  domesBcaBon	  of	  animals:	  dogs 	   	   	   	  12.000	  years	  ago	  
First	  domesBcaBon	  of	  arable	  crops 	   	   	   	  11.000	  	  
First	  domesBcaBon	  of	  ruminants	  (goats) 	   	  	  	  	  	  	  	  	  	   	  10.000	  
	  
	  
	  

Sources:	  hJp://www.vob-‐ond.be/Leden%20melden/GeolWjdscharWkel.htm	  
T.J.	  Hackmann	  	  and	  	  J.N.	  Spain.	  2010.	  Invited	  review:	  Ruminant	  ecology	  and	  evoluWon:	  PerspecWves	  useful	  to	  ruminant	  livestock	  research	  and	  producWon.	  Journal	  of	  Dairy	  Science	  93:	  
1320-‐1334	  



Co-‐evoluWon	  of	  Ruminants	  and	  Grasses	  ?	  

Evolved	  together	  since	  50	  million	  years:	  
natural	  symbiosis,	  mutual	  beneficial	  
Development	  studied	  by	  molar	  changes:	  
Bladkiezen	  van	  browsers:	  low,	  without	  cement	  
Graaskiezen:	  high,	  with	  cement	  

Source	  Kiezen:	  	  hJp://www.dynamisch.nu/feno/12paard.html	  
	  	  

50	  million	  years	  ago	  	  

	  2	  million	  years	  ago	  

20	  million	  years	  ago	  

50	  million	  years	  ago	  
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Fossil	  molars	  of	  a	  camel	  (Miocene)	  hJp://www.fossil-‐
treasures-‐of-‐florida.com/camel-‐llama-‐fossils.html	  



EvoluWon	  of	  horses	  and	  ruminants	  
758 C. JANIS 

M.Y. CHALICOTHERES HORSES TAPIRS RHINOS BOVIDS DEER TRAGULIDS CAMELS HIPPOS PIGS B.P 

PLEISTOCENE 
2 
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54 

PERISSODACTYIL ~~~~~~~~~RTIODACTYLS 
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ANESRL RTO-UNCULATE7 63 
Key: 

Little or no fermentation of food:0 Some forestomach fermentation:@ 

Caecal fermentation: Full rumination: 

FIG. 1. Simplified diagram of ungulate evolution during the Tertiary. Width of envelope indicates 
approximate compromise between species diversity and number of individuals. See text for discussion of 
digestive modes in fossil ungulates. 

to a species, and that predators may, in 
fact, have little influence on the healthy, 
mature members of the species (e.g., 
Kruuk, 1972; Schaller, 1972). This is not 
to say that predator escape is unimportant, 
but that the difference in acceleration ca- 
pacity of the two orders may not be as 
critical to their relative survival as previ- 
ously supposed. Forms of predator de- 
fense other than rapid flight are also possi- 
ble. Zebras rarely flee from predators but 
rely on stallion defense of a tightly knit 
harem group, while rhinos largely avoid 
predation by virtue of their large size 
(Kruuk, 1972; Schaller, 1972). 

The ot2er main difference between ar- 
tiodactyls and perissodactyls is in the 
anatomy of the digestive system. "Rumi- 
nant" artiodactyls are so called because 
they ruminate, or chew the cud. The suc- 

cess of the artiodactyls is interpreted by 
some as due to the possession of a rumen 
on the basis of the "eat and run" hypothe- 
sis (Young, 1962; Colbert, 1969), which 
holds that ruminant artiodactyls are bet- 
ter able to avoid predation than nonrumi- 
nant herbivores as they do not have to 
chew their food thoroughly at the site of 
feeding, and so spend less time exposed. 
There seems to be little observational evi- 
dence on modern animals to indicate that 
this vulnerability to predation in nonrumi- 
nants is in fact the case, though there may 
be a marginal advantage to ruminant ani- 
mals in this respect in certain patterns of 
maternal behavior, such as when the 
mother leaves the young undefended while 
foraging. This form of behavior is not ob- 
served in any recent perissodactyl, how- 
ever. 

-‐	  	  	  	  Horses	  were	  first	  
-‐  Fed	  on	  soY	  and	  reproducWve	  

parts	  of	  plants	  in	  tropical	  
forests.	  First	  ruminants	  in	  
marginal	  areas	  

-‐  Climate	  change:	  cold	  and	  dry	  
-‐>	  grasses	  developed	  -‐>	  
seasonal	  growth	  of	  grasses	  

-‐  Ruminants	  started	  to	  
dominate:	  rumen	  versus	  
cecal	  digesWon	  

	  

Source:	  C.Janes.	  1976.	  EvoluWon.	  Vol	  30.	  p	  757-‐774	  



Grazing	  influences	  	  grass	  growth,	  	  grass	  
development,	  weeds	  (rootstocks	  like	  
kweek)	  	  and	  survival	  strategy	  

The	  root	  
exudaBon	  
explosion!!	  	  
Grazing	  -‐>	  	  roots	  
release	  sugars	  to	  
acWvate	  soil	  life	  -‐>	  	  
mineralizaWon	  of	  
organic	  maJer	  
increases	  -‐>	  
grasses	  start	  
regrowth	  
	  
The	  ethylene	  
release	  of	  acacia	  
leaves	  aYer	  
grazing	  by	  animals	  
or	  insects	  
	  
The	  low	  growing	  
point	  of	  grasses	  
as	  adapBon	  to	  
grazing?	  
	  

EvoluWon	  of	  Grasses	  



More	  biodiversity	  with	  grazing	  

-‐  DigesWon	  of	  dung	  pads	  	  
-‐  Dung	  pads	  provide	  meadow	  

birds	  food	  
-‐  DiversificaWon	  of	  grasslands	  by	  

grazing,	  trampling,	  selecWon	  
-‐  If	  no	  grazing:	  increase	  of	  

rootstock	  weeds	  
-‐  How	  to	  use	  the	  ‘marginal’	  

lands	  (peat,	  dry	  savannah,	  
toendra’s	  etc)	  
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Digestive track of cattle 



Figure	  6	  Samples	  of	  mucosa	  from	  the	  dorsal	  rumen	  (top	  set),	  the	  atrium	  ruminis	  (middle	  set)	  and	  
the	  ventral	  rumen	  (boJom	  set)	  of	  nine	  ruminant	  species.	  Note	  that	  while	  the	  atrium	  ruminis	  is	  
always	  heavily	  papillated,	  papillaWon	  of	  the	  dorsal	  and	  ventral	  wall	  appears	  to	  decrease	  from	  the	  
browsing	  species	  (leY)	  to	  the	  intermediate	  feeders	  (centre)	  and	  the	  grazers	  (right)	  (from	  Clauss	  et	  
al.,	  2009c).	  	  
	  

Source:	  	  M.	  Claus	  et	  al.	  2010.	  EvoluWonary	  adaptaWons	  of	  ruminants	  and	  their	  potenWal	  relevance	  for	  modern	  producWon	  systems.	  In	  Animal	  (2010),	  4	  :	  pp	  979-‐992	  	  	  	  
hJp://foreignpolicybulleWnmonitor.com/acWon/displayFulltext?
fromPage=online&type=6&fid=S1751731110000959&aid=7791474&next=true&jid=ANM&volumeId=4&issueId=07&next=Y#cjofig_fig9	  

Browsers	   Browsers-‐Grazers	   Grazers	  



Understanding	  the	  animal’s	  
consciousness	  /	  soul	  

What	  is	  happening	  with	  the	  introvert	  cow	  when	  it	  goes	  out,	  aYer	  winterWme,	  for	  grazing?	  	  
	  
	  
hJp://www.youtube.com/watch?v=f-‐ENdzHM2p4	  
	  
Koeiendans	  at	  the	  Beekhoeve!	  



What	  is	  an	  animal?	  

stone plant animal human 



The	  Four	  Kingdoms	  of	  Goethe	  

Source: Rietveld, Michiel. 2011. Houden van de aarde, Respectvol omgaan met landbouw, voeding en milieu 

-  Does the cow oversee / realise the consequences of her choice?  
-    Animals do not fight for their own rights 
-  Animals are always ‘willing’ to adapt to a certain situation 
-  Dieren ‘zijn’ wat mensen ‘hebben’ 



Animal rotation/
mixed grazing 
just as crop 
rotation 

Source and more info: http://sheepindustrynews.org/Targeted-Grazing/multi.pdf 
 
  

Animal	  RotaWon	  



Animal	  rotaWon/	  Mixed	  grazing	  

The	  X	  axis	  of	  this	  three-‐dimensional	  depicWon	  of	  the	  relaWve	  dietary	  
habits	  of	  caJle,	  sheep,	  and	  goats	  shows	  the	  relaWve	  preference	  for	  
grass,	  forb,	  and	  shrub.	  The	  Y	  axis	  shows	  increasing	  ability	  to	  select	  
higher	  quality	  components	  from	  diverse	  vegetaWon.	  The	  Z	  axis	  
shows	  preference	  from	  low	  riparians	  to	  upland	  hilltops	  (John	  W.	  
Walker	  et	  al.,	  2006).	  
hJp://www.cnr.uidaho.edu/rx-‐grazing/Handbook.htm	  
	  

Crop	  rotaWon:	  beJer	  use	  of	  
minerals,	  disease	  control,	  
building	  and	  using	  of	  organic	  
maJer	  
	  
Animal	  rotaWon:	  beJer	  use	  of	  
vegetaWon,	  animal	  disease	  
control,	  organic	  maJer	  build	  up	  



Pure Graze for Cows 
Conventional Dairy:    
 
-  Factories want milk throughout the year -> calving also throughout 

the year -> feed conservation for winter time -> fertility problem 
solved by hormones 

-  Working against natural processes 

Pure Graze Dairy: 
 
-  Natural milk production after calving in spring -> cows dry in the 

wintertime -> less conservation of fodder -> less fertility problem 
-  Working with natural processes 
-  Sources: www.puregraze.com/ and www.eatwild.com 



Pure Graze 
Using the naturel ritmes of grass growth and lactation 

Lactation curve 

Grass clover growth 



To graze or not to graze? 

"Het	  is	  de	  
simpele	  
waarheid	  dat	  
koeien	  van	  
nature	  dol	  zijn	  
op	  het	  eten	  
van	  gras",	  zegt	  
Jim	  Regli,	  
eigenaar	  van	  
één	  van	  de	  
boerderijen	  
waarop	  
'Organic	  Valley	  
Grassmilk'-‐
koeien	  grazen.	  	  

hJp://www.biojournaal.nl/nieuwsbericht_detail.asp?id=7840	  



Use	  the	  digging	  behaviour!	  

Pigs are excellent in removing not 
harvested potatoes! 



Chicken	  tractor	  

Layers or broilers can use 
the pasture after dairy cows 
to graze the left overs and 
the cowpatches on seeds, 
insects and larvae of 
insects 



My	  conclusions	  

•  Cows	  need	  to	  graze,	  pigs	  need	  to	  root	  and	  chickens	  
need	  to	  scratch	  and	  peck.	  These	  emoWons	  should	  be	  
saWsfied.	  Outdoors	  and	  not	  indoors!	  	  

•  It	  is	  not	  so	  much	  a	  maJer	  of	  ‘beJer	  welfare’,	  but	  far	  
more	  a	  maJer	  of	  ‘natural	  evoluWon’	  ,	  ‘intrinsic	  value	  
of	  animals’	  and	  ‘mutual	  dependency	  /	  cooperaWon’	  

•  The	  (scienWfic)	  challenge	  is:	  How	  to	  work	  together	  
with	  the	  natural	  forces,	  with	  evoluWon,	  in	  stead	  of	  
controlling	  nature	  by	  scienWfic	  techniques?	  	  

•  Mixed	  grazing	  /	  animal	  rotaWon	  is	  underdeveloped	  


