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García, C. de  Blas, R. Carabaño,  and  P.  García 

DEPARTAMENTO DE PRODUCCION  ANIMAL,  E.T.S.I.  AGRONOMOS, 
UNIVERSIDAD  POLITECNICA,  28040  MADRID,  SPAIN 

Seventy  five  New  Zealand  White Californian  rabbits  were  used to study 
the  influence  of  chemical  composition  of  alfalfa  hay  on  caecal  and  caecotrophy 
characteristics in growing  rabbits.  Five  alfalfa  hays  were  selected  varying 
from 387  to 550 g  NDF/kg  DM  and  35.2 to 27.0 g  N/kg  DM.  Caecum,  caecal 
contents  and  whole  digestive  tract  weight ( %  body  weight)  and  caecal  NDF 
increased  linearly  (P=O.OOl)  with the NDF  content  of  diet. This  fact  implied 
the  impairment  of  carcass  performance  when  increased  the  fibre  of  diet. 
linear  decrease  with  NDF  content  of  diet  was  observed  for  caecal  N  (P=O.OOl) 
and  ammonia  concentration  (P=O.O24),  the lowestvalue of  ammonia  concentration 
being mg  N-NH3/100  ml. A quadratic  tendency  (P=O. of  type diet  was 
observed  for  the  total  VFA  content,  the  extreme  diets  having  the  highest 
concentrations  (as  average  87.9  mmol/l).  Caecal  pH  (as  average  5.76)  and 
molar  proportions  (as  average  79.3, and for  acetic,  propionic  and 
butyric  acid  respectively)  did  not  vary  with  type  of  diet.  Total  and  microbial 
nitrogen  content  of  soft  faeces  decreased  linearly  with  dietary  NDF  (P=O.OOl). 
Soft  faeces  of  alfalfa  A  showed  the  highest  value  of  total  and  microbial 
nitrogen  (5.2  and  2.1%,  respectively).  Contribution  of  soft  faeces to DM 
intake  was  not  affected  by  type  of  diet , whereas  contribution to N  intake  were 
quadratically  influenced  by  diet,  having  alfalfas  A  and the  highest  values 
(as  average  22.9%).  It  can  be  concluded  that  the  variation on chemical 
composition  of  alfalfa  hays  produce  a  change in variables  that  indicate 
fermentation  characteristics  such  as  caecal  ammonia, and  microbial 
nitrogen  concentration.  However,  this  changes  do  not  affect the caecal  pH 
value. 

Alfalfa  hay,  rabbits,  caecum,  caecotrophy. 

Alfalfa  hay  is  the  most  common  source fibre  in  rabbit  diets.  It  is 
included  in  a  high  proportion  in  commercial  diets as  average, in Spain). 

alfalfa  meets  a  part  of  protein  and  energy  but  mainly  fibre  requirements 
in  rabbits. 

Chemical  composition  of  alfalfa  hay  varies  widely  depending on several 
factors.  These  factors  affect  especially to the  level  and type of  cell  wall 
carbohydrates  and  lignin  content.  Several  works  have  shown  that  level  and type 
of  fibre  determine  the  characteristics  of  caecal  fermentation  (Carabaño et al, 
1988; Motta, 1990; Fraga  et  al,  1991)  and the  proliferation pathogenic 
bacteria  (Peeters,  1988). 

The aim this  work  has  been to study the  effect  of  chemical 
composition  of  alfalfa  hay  on  chemical  composition  of  caecal  contents  and  soft 
feces  production. 

Diets 
Five  alfalfa  hays  out  of  ten  were  selected  in  order to obtain  the 

greatest  variability  in  fibre  and  protein  composition,  and  were  named  A,  B, 
C, D, in  increasing  NDF  order.  Alfalfa  hays  were  pelleted.  Chemical  analyses 
of  these  materials  are  shown  in  Table 

A  group  of  45  male  and  female  New  Zealand  White X Californian  rabbits 
(nine  per  diet),  weighing  from to kg,  were  allotted  at  random to the 
five  diets.  Animals  were  given  ad  libitum  access  to  alfalfa  hays as  sole  feeds 
throughout  the  experiment.  After  a  period  of 21 days  animals  were  slaughtered 
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by  cervical  dislocation  one  hour  before  darkness,  with  an  average  weight  of 
and g  for  alfalfas  A, C,  D  and respectively. 

Digestive  measurements  and  caecal  samples  collection  were  done  following  the 
methodology  described  by  Carabaño  et  al Caecal  contents  were  analyzed 
in  DM, NDF,  N,  ammonia  and  VFA  concentration. 

Caecotrophy  Trial 
A  second  group  of male  and  female  New  Zealand  White Californian 

rabbits  weighing  from to kg, were  allotted  at  random animals  per 
diet) to the  five  diets.  Animals  were  fed  ad  libitum  only  with  the  alfalfa 
hays  throughout  the  experiment.  Following  a  10-d  period  of  adaptation  soft 
feces  were  collected  according' to Carabaño  et  al Soft  faeces  were 
analyzed  in DM,  N, CF,  NDIN  and  microbial  nitrogen  Concentration. 

Analytical  Methods 
Chemical  analysis  were  made  using  the  method  of  Van  Soest for  ADF 

and  ADL,  Robertson  and  Van  Soest for  NDF,  Goering  and  Van  Soest 
for  NDIN,  and  AOAC for DM, ash,  N  and  CF.  Uronic  acids  were  determined 
by the m-phenyphenol  method  (Blumenkratz  and  Asboe-Hansen, 

Caecal  ammonia  was  determined usingthe autoevaluation  distillation  unit 
Kilab  nitrolab-auto.  Caecal  VFA  concentration  was  determined  in  a  Hewlett- 
Packard A)  gas chromatograph. 

The  microbial  nitrogen  was  estimated  using  the  total  purine  analysis 
method  of  Zinn  and  Owens as  modified  by  Ushida  et  al The 
relative  purine:N  ratio  of  mixed  (fluid  and  particle  associated)  bacteria 
isoiated  from  caecal  contents  was  assessed  from  rabbits  fed  with  a  commercial 
diet. 

Statistical  Analysis 
Statistical  analysis  were  performed  using  the  GLM  procedure  of  SAS 

Data from  digestive  measurements  trial  were  corrected  using  as 
covariates  average  daily  gain  and  slaughter  weight,  whereas  data  from 
caecotrophy  trial  were  corrected  using  as  covariates  weight  of  the  animal  the 
day  of  soft  faeces  collection  and  the  average  daily  intake  three  days  before 
caecotrophy  was  avoided.  Linear  and  quadratic  treatment  effects  were  tested 
to study the effect  of  chemical  composition  of  diets. 

Caecal  Measurements  Trial 
Neutral  detergent  fibre  content  of  alfalfa  hays  was  selected  as  the  main 

variable to study  the  effect  of  diet .on all  measurements,  since  it  showed 
better  correlation  with  them  than  CF,  ADF,  ADL,  NSP  or N. 

Caecum,  caecal  contents  and  complete  digestive  tract  weight  increased 
linearly  with  dietary  NDF  proportion  (Table The  differences  between  values 
observed  for  alfalfa  hays  A  and were , , and for  caecum,  caecal 
contents  and  complete  digestive  tract  weight,  respectively.  All in all,  these 
effects  in  rabbits  fed  alfalfa with  respect to alfalfa  A  implied  an 
impairment  of  five  points  of  carcass  performance. 

Nitrogen  and  ammonia  concentration  of  caecal  contents  decreased and 
respectively  in  alfalfa compared to alfalfa  A.  The  best  correlated 

variable  with  caecal  ammonia  was  dietary  N  content P<O.OOl).  The 
lower  nitrogen  content  of  alfalfa with  respect  alfalfa  A,  together  with  a 
parallel  increase  of  the  proportion  of  NDIN  might  produce  a  lower  availability 
of  degradable  nitrogen  for  microbial  population.  However,  caecal  ammonia 
concentration  was  high  in  all  diets (> mg  N-NH, ml) . These  high  values 
might  be  accounted  for  a  higher  level  of  urea  recycled in the  caecum,  as  a 
consequence  of'the  unbalance  in  the  digestible  energyldigestible  protein  ratio 
with  respect to growth  requirements  of  rabbits  and  (or)  caecal  microbial 
population. 

pattern  of  fermentation  did  not  vary  between  diets and 
as  average  for  molar  proportions  of  acetic,  propionic  and  butyric  acid, 
respectively).  However,  a  quadratic  tendency  of  dietary  NDF  content 
was  observed  on  total  caecal  VFA  concentration.  Alfalfas  A  and showed the 
highest  values,  that could,be related  to  its  relatively  greater  soluble  fiber 
and  lower  lignin  content  (alfalfa  A)  and  its  higher  total  fibre  content  in  the 
caecum  and  longer  caecal  retention  time  of  the  digestive  content  (alfalfa 
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The values  of  caecal  contents not  af fected by type of 
s p i t e  of the   h igh   caeca l  ammonia (5.76 2 0.06, as 
could be enough t o  

was w i th   t o ta l  VFA and 
ammonia suggest t h e  

of on the  caecal   ac id i ty ,   such as 
capac i ty ,   the  VFA 

Type of d ie t   in f luenced a l l  
except  feed  intake g d a i l y   s o f t   f e c e s  

g content  (27.9%) and (0.47%)  of   sof t   faeces 
(Tab le   3 ) .  

was t o   t he   f o l l ow ing  

contents SW)] 

The values  obtained 117, 85, 72,  89 and  84% A, 
and E, that   caecal   contents  of  animals  fed  alfalfas  with 

caecum. 
of so f t   f aeces  t o  N in take by 

d i e t .   A l f a l f a s  A and E showed 
a minimal value would be a 

of 456 g/kg basis). 
and 

A 
a minimal value would a 

of 535 g/kg bas is ) .   So f t   feces  d i e t  A 
t o   t h e   e s s e n t i a l  aminoacid in take  than  those  o f   d ie t  C, and E, 

as a mg/g 
N )  of lys ine  in   sof t   faeces.   Th is   e f fect   could  be  expla ined by the  d iminut ion 
of and by a d i e t  A 
t o   d i e t  E et al  1994),   a l though w a s  not accompanied  of a of 
t h e  VFA caecal VFA 
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Zinn, and Owens, F., 
content  of   d igesta.  Cattle. Sympos. 
Oklahoma S t a t e  

S t a t i s t i c a l   A n a l y s i s  Systems SAS gu ide :   S ta t i s t i cs .  
SAS NC. 
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