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OBSERVATICUS CONCERNING THE EFFECTS OF RWINAL EVACUATICU 011 

INTAKE AND RWINAL RECOVERY OF DRY MATTER 

1 2 
M. J. Goetz , J. J. Uagner and P. S. Johnson 

2 

Department of  Animal and Range Sciences 

CATTLE 88-9 

The e f fec t  of repeated t o t a l  runinal  evacuations on feed intake and animal behavior and ra te  of  ruminal 

recovery expressed as percentage of  feed krnk dry matter disappearance were observed i n  an observation t r i a l  with 

s i x  Angus crossbred steers. Evacuation st imulated meal s i ze  and da i l y  in take i n  comparison t o  tha t  of  a previous 
feeding. Feed intake decreased with consecutive evacuations. Two evacuation cycles a t  a 2-day i n t e r va l  may be 

the p rac t i ca l  L imi t  t o  frequency of  evacuations without a 1 t o  2-week recovery period. Rate of  recovery of dry 

matter from the runen over a 4-hour period was extremely var iable and not corre lated u i t h  feed in take during the 

same period. 

(Key Uords: R w n  Sampling, Runen Evacuation.) 

In t roduct ion 

Ruminally f i s t u l a t e d  animals have been used i n  nu t r i t i ona l  research f o r  a var ie ty  of purposes. The 

cannulated f i s t u l a  has comnonly provided convenient access t o  the r w n  f o r  i n  s i t u  (nylon bag) disappearance 

techniques and ra te  of  passage studies as wel l  as f o r  a source of  microbial inoculant f o r  i n  v i t r o  d i g e s t i b i l i t y  

studies. Recently, there has been renewed in te res t  i n  using run ina l l y  f i s t u l a t ed  c a t t l e  t o  i den t i f y  and sample 

forages ac tua l l y  consumed i n  grazing s i tuat ions.  Under extensive range conditions, sampling v i a  the rurnen f i s t u l a  

o f f e r s  several advantages over sampling v i a  the esophageal f i s t u l a .  These include the ease o f  maintenance of the . 
rumen f i s t u l a  and the minimal Level of special handling required f o r  the run ina l l y  f i s t u l a t ed  animals. Further, 

since sa l i va ry  contamination i s  d i l u t ed  i n  the runen, there may be Less b ias of the chemical analyses of ni trogen 
and minerals i n  samples taken from the r w n  comparison t o  esophageal samples. 

The sampling of  f resh ly  grazed forage v i a  the r w n  involves a complete evacuation of  the ret iculo-rumen 
contents and then turn ing the animal on t o  the pasture t o  graze f o r  a period of  time a f t e r  which the 

ret icu lo-runen i s  again evacuated t o  obta in the sample. This technique presents several questions wi th regard t o  

intake. How does the evacuation a f fec t  appet i te  and consequently s e l e c t i v i t y  and intake? What e f fec ts  can be 
expected u i t h  repeated per iodic  evacuations? Uhat in tervals  of time between evacuations minimize d is rup t ion  of 

normal in take patterns? How does the quant i ty  of  r w n  contents corre late u i t h  forage disappearance? 

To an t i c ipa te  the responses i n  several of these s i tuat ions,  an observation t r i a l  was conducted t o  study the 

e f fec ts  of  repeated runen evacuations on dry matter intake of  a forage-based d i e t  fed t o  confined steers and t o  

observe the re la t ionsh ip  of  the quant i ty  of evacuated runen contents t o  the quant i ty  of  feed missing from the feed 

bunk. 
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Mater ia ls  and Methods 

3 
Six crossbred Angus s teers (656 Lb) were ruminal ly f i s t u l a t e d  and f i t t e d  wi th  4 - i n  p l a s t i c  cannulas . Four 

weeks fo l lowing surgery, four s teers were selected on the basis o f  t y p i c a l  and s tab le  feed in take f o r  the 

demonstration. The d i e t  i s  presented on Table 1 and was the same f o r  a l l  animals. The supplement, a lso presented 

on Table 1, was designed t o  ensure adequate p ro te in  fo r  the recovering animal consuning a Limited amount of d i e t  

and t o  s t imulate in take o f  the forage. 

Alfalfa-brome hay 
Supplement 

Rolled corn grain 
Soybean meal 
Dicalcium phosphate 
Calcium cabronate 
Vitamin A 
Molasses 

Composition 
Cr e protein 9 
NEmc 

NEg 
Calcium . 
Phosphoru 
Vitamin A 

d 

a 
b 

Dry matter basis. 
Net energy, maintenance, kcal/lb. 

C 
Net energy, gain, kcal/lb. 
IU per ib. 

Three consecutive t o t a l  runen evacuation cycles were performed on each steer  dur ing each of two periods. An 

evacuation cyc le included the removal of the reticula-runen contents imnediately p r i o r  t o  the morning feeding 

fol lowed by a second t o t a l  evacuation approximately 4 hours Later. Free access t o  both feed and water was 

provided between the two evacuations. 

Rumen contents from the f i r s t  evacuation were placed i n  a double p l a s t i c  sack and the a i r  expressed before 

seal ing each sack w i th  a t w i s t  t i e .  The sack was then placed i n  a warm water (100 OF)  bath. These contents were 

then replaced i n  the rumen fo l lowing the second evacuation of each cycle. 

The evacuation technique included the removal of the f ibrous mat and Large p a r t i c l e s  by hand. A shop vac was 

used t o  remove the f l u i d  p o r t i o n  and the smaller pa r t i c les .  The rumen and ret icu lum wal ls  were scraped with the 
s ide of the hand and then r insed wi th  c lear  water and again evacuated wi th  suction. To prevent b ru is ing  of the 

rumen wal l ,  suct ion i n  the vacuum was con t ro l led  by opening or c los ing a small s p l i t  i n  the 2.5- in  wi re- re in forced 

vacuwn hose. 

 reciat cia ti on i s  expressed t o  D r .  John U. Thornson, Extension Veterinarian, f o r  doing the surgery. 
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The f l u i d  f r a c t i o n  was s t ra ined  through a 1-mn sieve and the  residue weighed and sampled f o r  d r y  matter 

determination. The pa r t i cu l a t e  f r ac t i on  was hand squeezed t o  remove excess moisture, manually mixed, weighed and 

sampled. 

Disappearance of  feed from the feed bunk between the two evacuations was measured, as was t o t a l  feed in take 

dur ing and fo l low ing  the evacuation periods. 

Evacuation treatment included three t o t a l  re t icu lo-runen evacuation cycles. Evacuation cyc le  treatment 

i n t e r va l s  were (1) every 3 days, (2) every 2 days, (3) every day and ( 4 )  two evacuations on consecutive days 

followed by a 1-day i n t e r va l  before the t h i r d  evacuation cycle. Two steers uere used on each treatment. Each 

steer  was used on two treatments separated by a per iod o f  t ime t o  a l low feed in take t o  recover t o  normal Levels. 

Results and Discussion -- 

Dai l y  d ry  matter intakes over the evacuation and recovery periods are shown graph ica l l y  f o r  treatment 1 i n  

Figure 1. One steer  was r a v e d  from the t r i a l  dur ing the second evacuation cyc le  f o r  reasons unre lated t o  the 

demonstration procedures. Consequently, on ly  one steer  was evacuated a t  3-day in te rva ls .  Dry matter in take the 

day of  the f i r s t  evacuation was a t  about the same leve l  as the in take dur ing the previous 2 days. Feed in take 

decreased abrup t l y  over the 2 days fo l low ing  the evacuation u i t h  d a i l y  in take the  second day about 50% o f  the 

in take the  day o f  the f i r s t  evacuation. In take the day of the second evacuation was equal t o  t ha t  before the 

evacuations began but again dropped sharply dur ing the  2 days fo l lowing the evacuation. The steer  d i d  not  eat as 

nuch the day of  the t h i r d  evacuation i n  conparison t o  the r e l a t i v e l y  normal intakes on the days of  the f i r s t  and 

second evacuations. Also, although feed in take was depressed over the next 2 days, the depression was not as 

severe as i t  had been fo l low ing  the  f i r s t  two evacuation cycles. Feed in take began t o  improve 3 days a f t e r  the 

Last evacuation and approached pre-evacuation Levels by the f i f t h  day a f t e r  the l a s t  evacuation. 

LEGEND 

m,,, 

Figure 1. Daily dry matter intake, Treatment 1. 
(E - Evacuation) 



Feed in take data f o r  steers u i t h  an evacuation cycle i n t e r va l  o f  every other day i s  shoun i? Figure 2. 

Intake uas subs tan t ia l l y  st imulated on the day of the f i r s t  evacuation i n  comparison t o  the intake dur ing the 

previous feu days. Intake dropped substant ia l ly  the day a f t e r  the evacuation. This pa t te rn  of  a high peak intake 

on the day of evacuation fo l loued by a Lou in take the next uas repeated dur ing the second and t h i r d  evacuation 

cycles, although i t  modulated dounuard u i t h  each addi t ional  evacuation. 

Normal intakes are determined u i t h  a r e l a t i v e l y  s table f l ou  i n t o  and out of  the rumen. Uhen the 

reticula-runen i s  completely empty, in take i s  s t imr la ted  and greater than normal consunption ensues. Intake uas 

markedly depressed the day fo l lou ing  the evacuation cyc le and may be p a r t i a l l y  re la ted  t o  the the greater than 

normal in take on the previous day. The average of intakes on the f i r s t  day of  evacuation and the next day 

approximate normal intake. Intakes uere st imr lated by consecutive evacuations and the pat tern uas repeated, 

although not t o  the same degree as during the f i r s t  evacuation. This i s  more apparent u i t h  more frequent 

evacuations (Figure 3). Recovery of  in take t o  pre-evacuation levels  fo l loued an i r regu la r  pattern. Intake 

continued t o  decrease f o r  3 or 4 days and then increased t o  peak over the next 4 or  5 days before descending t o  

normal leve ls  12 t o  13 days a f t e r  the l as t  evacuation. 

Figure 3 depicts d a i l y  intakes uhen the evacuation cycles uere on consecutive days. In take on the day of the 

f i r s t  evacuation i s  increased over the normal intake. Houever, uhen the next evacuation cycles fo l loued on 

consecutive days, intakes uere depressed uhen compared t o  pre-evacuation Levels and continued t o  decl ine t o  

approximately 33% of normal in take by the second day a f t e r  the l as t  evacuation. Recovery t o  normal intakes 

fol loued a marked ~trolLer-coasterl l  pat tern and uas not complete u i t h i n  7 days of the l as t  evacuation. 

When the reticula-runen uas evacuated on tuo consecutive days and then evacuated a t h i r d  time a f t e r  a 1-day 

in terval ,  the same t rend uas apparent (Figure 4). One steer uas inadvertent ly Locked out of  the feeder during the 

n igh t  and consequently had an a t yp i ca l l y  depressed intake the day of  the f i r s t  evacuation. 

Intake uas about 40% of  normal the day a f t e r  the second evacuation f o r  both steers and remained Lou the day 
of  the t h i r d  evacuation cycle. The day a f t e r  the Last evacuation intakes uere s l i g h t l y  improved but normal 

intakes uere not achieved u i t h i n  3 days of  the t h i r d  evacuation. 

The consistent depression of  feed in take and the sporadic intakes during the recovery period f o r  a l l  

treatments may suggest that  the microbial populat ion of  the runen contents removed a t  the beginning of each 

evacuation cyc le uere not surv iv ing the 4-hour per iod outside of  the runen. I n  sp i t e  of  the uarm uater bath and 

anaerobic environment, the accunulation of  uaste products could have been tox ic  u i t h i n  the closed environment of 

the a i r t i g h t  sack. Adding only a por t ion  of  the evacuated contents back t o  the runen as an inoculant source may 
possibly have moderated the sporadic recovery of  intakes. 

Feed bunk disappearance of  the d i e t  dry matter betueen the f i r s t  and second evacuations i n  a cyc le (about a 
4-hour period) i s  presented as meal s i ze  i n  Figure 5. I n  general, meal s i ze  decreased from the f i r s t  t o  the 

second and from the second t o  the t h i r d  evacuation cycle. Average meal s ize across animal and treatment was 3.94, 

3.04 and 2.22 Lb i n  the f i r s t ,  second and t h i r d  evacuation cycle, respectively. This decrease i n  meal s ize u i t h  

increasing number of  evacuations corresponds u i t h  t o t a l  feed consuned during a 24-hour period. 

some general observations concerning the behavior of  the steers fo l lou ing  each evacuation may have have some 
value. A f t e r  the morning evacuation, as the steers uere returning t o  the feeders they would be Looking f o r  feed 

and t r y i ng  t o  enter the feeder of  each pen they uould pass. Upon entering the pen they uouLd stand u i t h  t h e i r  

heads i n  the stanchions ua i t i ng  t o  be fed. They shoued no in terest  i n  uater and uould imnediately eat uhen feed 

uas presented. Although they ate voraciously uhen feed was f i r s t  presented, they appeared sa t ia ted  a f t e r  a normal 

sized meal since they seemed t o  c o n s w  no more during the 4-hour per iod than those c a t t l e  not evacuated during 

the same 4-hour period. 

A f te r  the second evacuation (4 hours a f t e r  the f i r s t )  i n  the cycle, the empty rumen uas manually f i l l e d  w i t L l  

the contents removed i n  the morning and which had been aerobical ly  stored i n  a uarm uater bath t o  attempt t o  

maintain the microbia l  population. Although the rumen was f i l l e d  t o  capacity, the steers exhib i ted the same 

anxious and hungry behavior as they had i n  the morning uhen the rumen uas empty. 
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Figure 2. Daily dry matter intake, Treatment 2 
(E - Evacuation) 
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Figure 3. Daily dry matter intake, Treatment 3 
(E = Evacuation) 
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Figure 4. Daily dry matter intake, Treatment 4. 
(E - Evacuation) 

,+so ,+6s ,+a5 ,+93 ,+69 ,+SO ~ 9 s  ,+as 
Evacuation 

Steer Number 

LEGEND 

Hl 

m 2  
m3 

Figure 5. Meal size following rumen evacuation. 



I n  these demonstrations, a s ing le  r m n  evacuation appeared t o  r e s u l t  i n  anxious, hungry behavior and 

elevated feed intakes i n  year l i ng  steers. This impl ies a possible loss i n  s e l e c t i v i t y  when t h i s  technique i s  

appl ied i n  the sampling of mixed specie pastures. Further, there was a depression i n  in take f o l l o u i n g  the t h i r d  

rumen evacuation cyc le  from which i t  may requi re a t  Least 7 days t o  recover. 

The comparison o f  the quan t i t y  of d r y  matter recovered from the rumen i n  r e l a t i o n  t o  the d r y  matter missing 

from the feed bunk a f t e r  the second evacuation o f  the cyc le was h i g h l y  variable. Ruminal d r y  matter recovery 

ranged from 55.76 t o  92.75%. The overa l l  mean o f  70.50% (SE=10.01) was subs tan t ia l l y  lower than expected. The 

evacuation cycles were completed w i t h i n  4 t o  5 hours and i t  was ant ic ipated tha t  there would be v i r t u a l l y  no f low 

of d r y  matter from the rumen during t h i s  per iod o f  time. The most obvious fac to r  con t r ibu t ing  t o  the discrepancy 
between amount missing from the feed bunk and tha t  recovered i n  the r m n  would be tha t  which the animal s p i l l s  

from the feeder whi le  eating. Two other fac to rs  may be involved as wel l .  The hay was extremely dusty and both 

organic as we l l  inorganic f i nes  may have passed through the rumen wi th  the L iqu id f a c t i o n  more r a p i d l y  than 

expected. I n  addit ion, the supplement was not pe l le ted  and contained r e a d i l y  soluble and degradable const i tuents  

which may a lso  have passed through the r m n  rapid ly .  I t  seems reasonable tha t  these three fac to rs  could account 

f o r  the 25 t o  30% loss i n  recovery ra te  under these circunstances. A shorter evacuation cyc le  and freeze-drying 

of the t o t a l  r w n  contents rather  than s t ra in ing  the l i q u i d  f a c t i o n  o f  the runen contents may have increased the 

rumen recovery rate. Recovery from the runen was not corre la ted w i th  feed bunk disappearance (P>.88). I n  a 

grazing s i tua t ion ,  r a t e  o f  recovery may be higher because the forage would be r e l a t i v e l y  f r e e  o f  f i nes  and no 

supplements would be fed dur ing the c o l l e c t i o n  period. A t  t h i s  time, no explanations are apparent f o r  e i the r  the 

extremely h igh o r  low recovery rates encountered. 

Conclusions 

Total r w n  evacuation techniques have po ten t ia l  f o r  the sampling of forage i n  grazing s i tua t ions .  Even 

under severe evacuation regimens, inc lud ing repeated t o t a l  evacuation and r i n s i n g  o f  the rumen, no detr imental 
e f f e c t s  were evident fo l l ow ing  a 1 t o  2-week recovery period. Over the evacuation period, d a i l y  feed in take was 

depressed wi th  consecutive evacuation, although any ind iv idua l  evacuation had a tendency t o  s t imulate in take i n  
comparison t o  previous (con t ro l )  intake. The intake during the f i r s t  and second evacuation cycles was normal o r  
s l i g h t l y  above normal. Our observations suggest that  the p r a c t i c a l  L imi t  t o  frequency o f  evacuation i s  two 

evacuations, preferably  separated by 1 day and fol lowed by a 12-day recovery period. Animal behavior fo l l ou ing  
evacuation may imply an i n i t i a l  Loss o f  s e l e c t i v i t y .  

The h i g h l y  va r iab le  r a t e  o f  recovery from the runen L imi ts  the value o f  the rumen evacuation technique i n  

quan t i ta t i ve  sampling, a t  Least wi th  the type o f  feedstuffs used i n  t h i s  t r i a l .  The po ten t ia l  f o r  q u a l i t a t i v e  

sampling ( f o r  example, the sampling of p ro te in  or f i b e r )  s t i l l  needs t o  be evaluated. 
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