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^  exPeriment with 6 groups of lambs was carried 

i9 *atin,rfeCtS of di fferent protein (140,160 and 200 g per 
3eveis n and ener<3^ (4.3,5.1 and 6.0 MJ per kg ration) 
^°nvers:n ^rowth rate of animals, efficiency of food 
ĥe ani °d and comPosition of empty body weight were studied. 
*n(3 7 i/o 5 Were fattening from 45 days of age up to 5 1/2 

Und / 2  months.these experimental conditions the effect of the 
lncfeaSp iu6 iS more Prominent. In parallel with the energy 
Cotltent * ere was a marked growth of life weight and the Ptotein h meat in the empty body weight. At both ages the 
ln the ddGposition depends mainly on the protein/energy ratio 
E>r°tein lat' while the fat deposition does not depend on the 

Our y bUt °n the energy concentration of the ration. m 13 6.0 MiUltS sh°wed that ratios energy/protein 5.1 MJ/200 g 
7°nths A 160 g WGre optimal for fattening up to 5 1/2 
1/2 best ratio for longer period of fattening (up to

n°nths) was 5.1 MJ/140 g per kg ration.
i*°t oniv^u * 1 ; Economic effect of fattening is determined
6vei ana Y genotyPe °f animals but also by both feeding 
{!*®rgy ,d duration of fattening period. Both low and high 
j^st c nd Protein feeding are economically unprofitable. The 

- ieads to a prolongation of fattening period and 
hod teed intake for unity of gain and the second one to 

* t o n , A fat deposition, accompanied by an increased intake 
°iffentrated feed*ee*<S t erentiated feeding according to the age of lambs could 

b ^ s s  Consider^ble saving of feed as well as to improving 
J  naturqUality‘ Re9 ardless of investigations being different 
f A e 0n f J  Banskalieva et 1988,A, Gregor et al., 1985,
A o t s t a 1 - ' . 1 9 8 6  ] relationship between those both

|2ev«!econom3c adventage and quantity of production) are 
0 The loped in detail.

°f the present study is to investigate the effect ^^^^ energy and protein levels in the diet on both 
v 6 othfl6Ve'1'0pment/ utilization of feed and meat quality, On 
5(:0ttunend aand proper feeding schemes for lambs should bef t e n a  j  ---------------- ' - . * > - . . « . 0  i - u i  i a u i u a  s u u u iaed according to duration of fattening period

METHODS: Trials has been carried out on 6
a+- “amhs (at 1 2  animals each), semifine-flected breed,---------------------------------“  e 111 X J. _L 11C 11CU  LCU 1_IJ.CC

. 4 5  days of age, average live weight of 16,7 + 0 . 4I n n  i - 1 . 1___. . -. -  -> ' —  -----------—  ~J *  *  .  w  n b . i j i l i ,  J .  X V ,  1  i  i

r n5 the whole fattening period ( 6 months) animals 
red in groups and fed at libitum on diets whose



composition is presented in table 1. Three energy levels  ̂
been tested (4.3,5.1 and 6.0 MJ/kg diet) and 3 protein le 
(140,160 and 200 g/kg diet), in different combinations, 
quantity of concentrates in the diet increased gradually/ 
for animais in group 6 being 2 times higher than that or 
animals in group 1. In fattening schems presented, ;ned/the effect of energy and protein variation has been exam 
respectively for isoprotein and isoenergy feeding. The ;qht 
quantity of protein feed was controlled daily and live we
- monthly (table 2). - 1s 0fSamples of slaughter analysis were taken from 5 anima 
each group after slaughtering - at the beginning of 
experiment, after 4 month-feeding (I period) and at the  ̂
of fattening period (II period). The object of studing wa 
mean meat sample, obtained after boning of the left carca 
half. In the meat samples, fat and protein contents were 
determined using routine methods (Soxhlet, Kjeldal).For statistical evaluation of results, t criterion of 
Student was used.
RESULTS AND DISCUSSION: Throughout the experimental Peri°^tft 
animals developped normally and no deviations of their hea 
have observed. . -Results concerning live weight of lambs, before starting 
of experiment as well as in the end of each fattening per1 
are presented in table 2. Weight growth of animals fed on 
concentrated feed over 80 % (groups 5 and 6), differs 
essentially from that of remaining groups at the end of 1  ̂
fattening period. Analogous trend, but strongerly expresse^ 
was also established after 6 month- fattening. Data obtain 
show that increasing of live weight depends mainly on enet 
level in feed, especially strongly pronounced in groups o 
isoprotein feeding (1-3, 2-5, 4-6 groups respectively)- ^  
Similar results have also been obtained in other studies 
lambs and steers (Banskalieva et al.,1988, Geleun, 1979)- ^
It is known that incorporation of more concentrates in die 
increases coefficient of digestion and animals consume 
more dry matter productive energy (Blaxter, 1962).Variation of protein in the diet at low energy values 
(4.3, 5.1 MJ/kg) does not excert effect on the gain of 
animals. Increased protein level, at high energy values, 
however, induces the growth of lambs (groups 5 and 6).

In animals of the last group, receiving maximum quanti 
of concentrated feed, highest degree of both energy and f i 
protein utilization by the diet was also established, \
period of feeding (table 2). On the contrary, in animals 
and 2 groups put under conditions of minimum energy and 
protein feeding, a worsening of these traits has been 
observed. Growth degree is low, energy demands are higher, ^  
this leading to more energy intake for unity of gain. Sin* 
regularity was observed by Matsukas et al.,1983. Black e ai 1987, point out a low utilizability of metabolite en 
of the diet, with reducing of protein content. fc0In general terms, during II fattening period, compare 
animals of younger age, an over- expenditure of nutrients
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energy and protein) has been established for all groups, 
^cording to Gregory et al., 1985, increasing the protein in 
let excerts a positive effect on live weight and utilization 
nutrients but up to certain limits, being this also 

^nnected with duration of fattening period. Results obtained 
"e also significant (table 2). In contrast to remaining 
^°ups, both energy and protein utilization is more effective
nq aniroals fed on 
_ ,S' in trials on 
-ablished ancrude

Urbaniak, 
has also 
at a lower

lowest level of concentrates, 
lambs, at isoenergy feeding 

optimum utilization of nutrients 
protein content in diet.during I and II fattening periods 2 trends of different 

ections have been observed. In young animals, with<3ii --* * ‘iu VC i 1 V- J
ltriCreasing of concentrates, quantity of energy intake for 

°f gain
haveiCrOar. ;_

Cn 0t ^a -̂n reduces. In adult animals, utilizability is of a ut;.‘:rary value. In both experimental periods protein
xlization under isoenergy feeding is lower at increasing 
S c°ntent in the diet.Cq Quantity of meat in slaughter carcass does not follow the 

thUtSe changes in live weight (table 3), this indicating e sPecific participation of both energy and protein of diet 
obtain ing useful production. A more intensive meatVhen

^Positionia?trttates
Ptoï,“

was observed in early age, at content of
between 70 and 80% (groups 4 and 5). During I 

-ening period increasing of protein to 160 g/kg of diet 
aii energy levels also increased the quantity of deposed 

erie'e n̂- Such a regularity was not observed at both high
r<3y and protein feeding (group 6), indicating that prote.n 

over a certain limit does not induce protein 
in the carcass.

^en fattening period is prolonged until 6 months, maximum 
fe ^Position in carcass is at a lower energy and protein 

in9 level (5.1 MJ and 140 g/kg). During that period

greasing 
^Position

fiin quantity in slaughtering carcass does not depend on 
c°ntent in the diet. On the other hand, at similar 

fQ£Ues in meat quantity for animals in group 3, a reduced
^position is observed compared to lambs in groups 4 5.

n\eQ.esuits concerning
H0n. ' obtained for lambs nth~fatt
ahd

of

6 in earlY age• This fact illustrates possibilities of scheme according to concentrate feeding

live weight, quantity and quality 
in groups 1 and 2, after 6 

ening, correspond to those for animals in groups 
in

fatteningions .
general terms, quantity of fats increase with the 

in diet - during I period over 70%, and 
adult animals over 45%, this conditioning the increase 
of lambs of this feeding type. Protein increasing at

leads to increasing degree of fat 
indicating the inexpedience of using 
formation more lipids in carcass, 
reduced at a low-energy feeding is

!» -f0t ncentrates
Jainniqh e

level

ePo<Jl?ergy diet also e*Pen tlon (group 6), sive protein for
&tob*K,age daiiy *gain<3iyc D1y associated with the reduced flow of glucose and 
airtb°̂en Precursors (propionat). In our previous studies on s' under feeding conditions analogous to those for
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animals in groups 1,4 and 6, it was pointed out that 
a relation exists between propionat content in the rumen an 
level of plasma insulin (Dimov et al.,1989). Increased 
insulin secretion at a high-concentrated feeding 
conditions also an increased rate of deposition of a softer 
resulting of increasing the oleic acid 
(Banskalieva et al.,1988,A, 1989, Ray et al.,1975).
Protein variation does not excert influence on this trait 
(Banskalieva et al.,1989), supposing that during the first 
fattening period deposed fats in animals of group 5 will 
favour the quality production.

After 6 month-fattening, regardless of feeding type, it 
was established that differences in fatty acid composition 
between groups reduce and in general, lipids of adipose 
tissues become more saturated (Banskalieva et al.,1989). ln 
this case, of an importance for fattening efficiency will be 
an reduction of the index protein/fats, and a more favourable 
combination of productive traits and feed inzake.

Results of the present experiment show that depending on 
duration of fattening period and feeding conditions, 
different variants of both energy and protein could be 
recommended. In a 4 month-period, best results are obtainable 
at diets of 5.1 MJ/200 g and 6.0 MJ/160 g, and for a longer 
period 5.1 MJ/140 g. Schemes recommended provide a 
possibility of controlling the participation of both protein 
and energy of diet in improving the quality of production. 
Up-to-day requirements for producing meat from lambs and 
hoggets necessititate searching for optimum development among 
the value of nutrients, duration of fattening and qualities 
of production to be obtained.
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T a b l e  1 . -  L e v e l s  of p r o t e i n  a n d  e n e r g y  per kg d i e t

G R O U P S

*
Net energy (MJ/kg) 4.3 4.3 5.1 5.1 6
Crude protein (g/kg) 140 160 140 200 160
Roughage/concentrate 60 55 42 32 18
ratio, % 40 45 58 68 82

6

200

U
89

Kellner, 0.
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Ti*l e  2 .- B o d y  w e i g h t  a n d  f e e d  e f f i c i e n c y

Body weight (kg)
Energy and protein 
expences per kg gain * 1

Energy Protein

P E R I O D S
initial 
live weight I II I II I II

16.7 ± 0. 4 30.7 ± 1.2 39.1 ± 2.5 7.4 6.9 1.4 1.3
16.8 ± 0.4 31.5 1.0 40.6 ± 1.9 7.2 9.7 1.6 2.1
16.8 ± 0.4 36.1 + 1.1 48.7 ± 1.7 6.1 9.6 1.0 1.3
16.7 ± 0.4 37.9 ± 1.1 49.1 ± 3.7 6.4 8.9 1.5 2.0
15.8 ± 0 . 3 40.4 + 2.9 52.1 ±_ 3.6 6.4 10.4 1.0 1.7
16.8 ± 0.3 44.8 1.0 59.6 ± 2.0 5.4 9.9 1.1 2.0

a.
b.

Body weight:
1 period - significant differances (PC0.05) between groups: 
1~2/ 1-6, 2-5, 2-6, 3-6, 4-6;

period - significant differences (PC0.01) between groups:
1~3, 1-5, 1-6, 2-3, 2-4, 2-6, 3-6, 4-6.
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Table 3.- The amount of meat (kg) and average daily gain 
of fat(g) and protein(g) of carcass

Meat Fat Protein

G
r
o
u

P E R I 0 D S

ps I II I II I II

1 8.3 + 1.3 9.9 + 1.0 6.7 + 1.2 14.3+1.7 8.0 + 1.4 15.0 + 0'4

2 8.0 + 0.8 12.6+1.1 5.5+1.1 12.4+1.3 11.5+1.1 17.0 + 0'^

3 10.7+1.0 19.6+1.7 7.5+1.5 19.1+0.8 11.4+1.4 2O.0±0-5

4 13.0+0.8 20.8+1.2 6.1 + 1.1 22.9+1.8 15.0+0.9

COOo»—4

5 13.8+0.8 18.6+1.2 13.7+1.5 25.0+1.3 •16.0+1.5 23.0t0’8

6 13.3+0.8 17.5+1.6 14.9+1.6 25.0+0.5 14.0+0.9 19.0t1’9

Meat:
a. I period - significant differences (P<0.05) between 

groups: 1-4, 1-5, 1-6, 2-4, 2-5, 2-6, 3-5, 3-6;
b. II period - significant differences (P<0.05) between 

groups: 1-3, 1-4, 1-5, 1-6, 2-3, 2-5, 2-6, 3-4.
Fat:

a. I period - significant differences (P<0.01) between 
groups: 1-6, 2-6, 3-6, 4-6, 5-6;

b. II period - significant differences (P<0.05) between 
groups: 1-2, 1-3, 1-4, 1-5, 1-6, 2-3, 2-5, 2-6, 5"6' 
Protein:

a. I period - significant differences (P<0.05) between 
groups: 1-4, 1-5, 1-6, 3-4, 5-6;

b. II period - significant differences (PC0.01) betwee 
groups: 1-3, 2-3, 3-4, 3-6.
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