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Abstract

The experiment used 30  Brown steers ass igned  to  three groups o f  

ten animals each,  with  an ini t ial  average weigh t  of  314 kg (C),  313 

kg (E1) and 305 kg (E2).  Group C had unrestricted access to  the  

si lage and  compound feed throughout  the experimental  per iod (82  

days),  group E1 had unrestr icted access to  the corn si lage,  bu t

received l imi ted  amounts  of  compound feed;  group  E2  had  

unrestr icted access to  the corn  si lage,  but  l imited access to  the  

compound feed  during  the f i rst  s tage  (41 days) and  unrestricted 

access during the second stage (a lso 41 days).  The importan t  

variat ion of  the amount of  corn s i lage in  the die ts required  

dif ferent  st ruc tures  of  the  compound feeds,  in  order  to  ob tain  

isoenerget ic  and isopro teic diets.  The to tal  feed intake during the  

f i rst  stage of  the experiment was (kg DM/animal/day):  6 .76 in  C,  

6 .86 in  E1 and 6.69  in  E2.  During the second s tage o f  the  

experiment the relevant values were 7.84 in  C,  7 .85 in  E1 and 7.70 

in  E2.  The  average  weight  gain (g /animal /day)  during the f i rst  

stage were 1268  in  C,  1122 in  E1 and  1146 in  E2,  whi le  during  the  

second stage the respec tive values were 1342 in  C,  1244 in  E1 and 

1366 in  E2.  Throuhgout the whole experimenta l  period,  no  

sign if ican t  di f ferences (p=0.24)  were recorded ,  thought,  between  

the three groups.
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Introduction

The free adminis trat ion of  s i lage to  ruminants general ly lowers  

animal per formance which means that  the  animal’s genetic  potential  

is  no t  ful ly used .

Feeding large amounts o f s i lage to  ruminants i s ,  however ,  

economical  (Nicolae et  al . ,  1997) ,  s ince the cost  o f metabolisab le  

energy from s i lages i s  hal f the energy from compound feeds.

To faci l i tate  the choice  of si lage adminis tra t ion we must  quanti fy  

their  e ffect  o f animal performance,  thus to  find a balance between 

the economic and animal per formance (Steen,  1995; Paterson et  a l . ,  

1995) .

If compound feeds are given in l imi ted amounts,  than animal  

per formance wi l l  depend on the character ist ics of  the  si lage.  I f  the  
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si lage  i s  poor  feed intake  wi l l  no t  be a t  the  leve l  expected  for  tha t  

par t icular  category (Dulphy and  van Os,  1996) ,  the ruminal  

synthesis wi l l  no t  lead to  a  normal microbia l  synthesis,  the amounts  

of energy,  amino ac ids  and o ther  nutr ients absorbed through the gut  

wal l  can not  sus tain high product ions .

If  concentra tes are  give  at  discret ion,  ingest ion i s  forced meaning 

that  the  animal  wi l l  ea t  high amounts  o f concentrates at  the expense  

of si lage,  but  the overal l  dry matter  intake wi l l  be high,  towards the  

high l imi t  for  tha t  par t icular  category of animals (Dulphy,  1978) .  

Accord ing to  the  rat io  between the  intake  of compound feeds  and of  

bulk feeds (si lage)  the result  may by favorab le  or  not  (Fox et  al . ,  

1991) .

For  an average supply of concentrates the  ruminal  microbia l  

populat ion has favorable condit ions of development supplying  

addit ional  amounts o f IDPM and  energy because they have  a good  

substra te  (energy,  protein and vitamins,  minera ls)  easier  

degradable,  proper  for  s tar t ing ruminal  fermentat ion which degrade  

progress ively the ce l l  wal ls result ing ass imi la t ion energy and  

access to  ce l l  content  (Geay  e t  al . ,  1991) .

For  a  higher  concentrate  supply,  the fas t  degradation of concentrate  

feeds may lead  to  dysfunctional  rumen act ivi ty (such as  ketos is) .

Material  and methods

The experiment used  Brown fa t tening s teers with 300  kg average  

ini t ia l  weight ,  for  82  days  divided in two s imi lar  per iods.

To determine the productive effec t  and the eff ic iency of si lage  

feeding,  the fol lowing s i tua t ions were taken into considerat ion for  

the three groups:

- free adminis tra t ion of  s i lage and compound feed  (CF),  group  C

- freed adminis tra t ion of s i lage and  rest r ic ted supply of  

compound feed ,  group E1

- alterna te free and l imi ted adminis trat ion of compound feeds and  

ful l  t ime free adminis tra t ion of s i lage,  group E2

The major  var iat ion of corn s i lage level  requir ed  the formulat ion of  

spec i fic  compound feeds  (Table 1) .

Table  1 Compound feed formula tion (%)

CF administered 

free

CF administered 

l imi ted

Wheat 32.9 35.5

Barley 42.8 26.4

Sunflower meal 19.3 33.1

Dia lc ium phosphate 1.0 1.0

Feed  grade l imestone 2.0 2.0

Sal t 1 .0 1.0
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Vitamin-mineral  premix 1.0 1.0

The parameters assessed  were  as fol lows:

- feed intake,  de termined daily

- body weight ,  determined  at  three  s tages

The di fferences between groups were calcula ted wi th a  

monofactor ia l  experimental  design (ANOVA) preceded  by Grubbs 

test  to  screen for  gross errors  (Sandu,  1997) .

Results and discussion

Nutri t ive value of  d ie tary ingred ients

The energy and prote in va lue of the die tary ingredients (corn si lage  

and the two types of compound feeds)  calcula ted as recommended  

by Bur lacu 1991,  1996,  is  shown in Table 2 .

The compound feed given free had a higher  energy value and less  

protein va lue than the compound feed given rest r ictedly due to  their  

di fferent  structure in o rder  to  provide overa l l  simi lar  amounts o f  

nut r ients.

Feed intake

Table 3 shows the feed intake of the 3 groups dur ing the two 

periods expressed ”as such” and in kg dry matter  per  day.  Table 4  

shows the rat io  be tween the intake of si lage and  compound feed.

During the fir s t  per iod wi th CF res tr ict ion for  groups E1 and E2,  

the highest  si lage  intake ( ful l  t ime free administrat ion)  was 

observed in these groups:  4 .64 kg DM/day for  E1 and 4.47 kg 

DM/day for  E2,  compared to  3 .05 kg DM./day for  C.

Table 2 Energy and pro tein va lue of  the die tary  ingred ien ts (by kg  

DM)

meat FU IDPB (g) IDPE (g)

Corn si lage 0.93 50 68

CF free 1.18 110 104

CF l imi ted 1.12 135 112

During the second s tage ,  while  CF was st i l l  rest r icted for  group E1  

i t  had the highest  intake of corn si lage,  5 .40 kg DM/day fo llowed 

by group  C wi th 3 .76 kg DM/day and E2 wi th 3.44 kg DM/day (E2  

and  C received  both feeds free) .

The overal l  to tal  intake (si lage and CF) was s imilar  in the 3 groups:  

7 .29 kg DM/day in  group C,  7 .35 kg DM/day in  group  E1 and 7.19  

kg DM/day in group E2.

The propor t ion of  consti tuents was,  however ,  di fferent .  The rat io  

corn s i lage/CF was 47/53,  68/32 and 55 /45 for  the three groups  

respect ive ly.
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Table  3 Feed in take  (kg /day)

Corn si lage CF free CF l imi ted

Gross DM Gross DM Gross DM

Group C

1

s t

 per iod 8.72 3.05 4.22 3.71 - -

2

n d

 per iod 10.74 3.76 4.64 4.08 - -

Group E1

1

s t

 per iod 13.25 4.64 - - 2.52 2.22

2

n d

 per iod 15.44 5.40 - - 2.78 4.45

Group E2

1

s t

 per iod 12.79 4.47 - - 2.52 2.22

2

n d

 per iod 9.82 3.44 4.84 4.26 - -

Table  4 Rat io be tween corn si lage/compound feed (% o f  DM)

C E1 E2

1

s t

period

2

n d

period

1

s t

period

2

n d

period

1

s t

period

2

n d

period

Ratio 45/55 48/52 67/33 68/32 67/33 44/56

Weight ga in

Table 5 shows animal weight  gain.

During the  fi rs t  par t  o f the exper iment  the res tr ict io n of  CF intake,  

desp ite  the higher  si lage  intake ( free)  yie lded lower weight  ga ins in  

al l  exper imenta l  groups,  1122 g/day in group E1 (88% of C) and  

1146 g/day in group E2  (90% of C).

During the second part ,  continuing CF restr ic t ion confirmed the  

previous low gains ,  1244 g/day in group  E1,  but  the free 

adminis tra t ion of CF increased the ga in,  1366 g/day higher  than C 

which received  free  CF throughout the experiment .

Overa l l ,  C had the highest  weight  gain,  1305 g/day fol lowed by E2  

wi th 1256 g/day (96% of C) and by E1 wi th 1183 g/day (90% of C  

and  94% of  E2) .

The di fferences be tween the three groups are,  however ,  low under  

the given experimenta l  condit ions.  This i s  shown bet ter  in Table 6  

which gives  the va lues of  P  ca lculated wi th ANOVA,  between the  

weight  gains o f  the three groups throughout the experimental  

per iod.

Table  5 Body weigh t  and average weight  ga in

C E1 E2

Init ial  weight  (g) 314 313 305

Intermediary weight  (g) 366 359 352

Final  weight  (g) 421 410 408
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Gain 1

s t

 per iod  (g/day) 1268 1122 1146

Gain 2

n d

 per iod  (g/day) 1341 1244 1366

Overa ll  gain (g/day) 1305 1183 1256

Table  6 Values of  P and  sign if icance o f  weigh t  gain di f ference

C E1 E2

C - 0.006** 0.176*

E1 0.006 - 0.110*

E2 0.176 0.110 -

* signi ficant  di fference for  p<0.05 and  not  signi f icant  for  p<0.5

** signi f icant  di fference  for  p<0.001 and not  s igni f icant  fo r  p<0.05

Eff ic iency  of  d ie t  ut i l i za t ion

Table 7 shows the eff ic iency of die t  ut i l iza t ion (meat  FU/kg gain)  

and  prote in (IDPN/kg ga in)  throughout the exper iment .

The lowest  amount o f  energy for  one kg of  ga in was in group  E2  

wi th 5.89 mFU fol lowed by C wi th 5.95  mFU and E1 wi th 6.15  

mFU. The lowest  amount  o f protein for  1  kg ga in was in group C 

wi th 459 g IDPN fo llowed by E2 wi th 472  g and E1  wi th 478 g 

IDPN.

This i s  one  cr i ter ion to  assess diet  e fficiency but  a  bet ter  one  

should  be the  cost  o f one  kg of  gain.  Unfortunate ly there  i s  no  

correlat ion between the real  cost  o f 1  kg si lage and 1 kg CF.  

Accord ing to  the  par t icular  cost  a t  a  given moment the breeder  may 

calcula te the economic eff ic iency and dec ide for  one of the three  

solutions presented by this paper .

Table  7 Overal l  e f f iciency of  d ie t  ut i l i zat ion

C E1 E2

mFU/kg ga in 5.95 6.15 5.89

g IDPN/kg gain 459 478 472

Conclusions

Throughout the exper iment al l  three groups had simi lar  feed intakes  

(si lage+CF),  about 7 .25 kg DM/day,  wi th d i fferent  propor t ions,  

however ,  o f the two ingredients .

The overa l l  average gain was 1305 g/day in group C,  1183 g/day in  

group E1 and 1256  g/day in group E2 ,  wi th nonsigni ficant  

di fferences for  P<0.5 between C and E2 and  for  P<0.05 be tween C 

and  E1.

Accord ing to  the  momentary cost  the breeder  may select  one of the  

three so lut ions  proposed  by this paper .
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