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Protein sources for pig 
feeding in Yugoslavia 

Faculty of Agricultural Sciences - University of Zagreb - Institute 
for Animal Husbandry and Dairy Science - Zagreb - Yugoslavia 

The  intensive  production o f  pigs  (as  far  as feeding 
is  concerned)  depends  on  a balanced supply  of all 
categories of  pigs  with the  necessary amounts of 
energy,  proteins,  minerals  and  vitamins. 

As nutritive  substances  with a special function  and 
effect,  proteins  play an  essent ial   part  in this 
complex  because  they  participate in almost  all 
processes of metabolism in  pigs  and because they 
are  the  most  valuable  component of the  final 
product, i.e. meat. feeds  for  livestock,  and  thus 
also for pigs,  they  cannot be replaced with  other 
nutritive  substances. 

Their  presence in certain  amounts  und in a 
particular  quality is indispensable in feeds  for  all 
phases  of  the  lifecycle  ofpigs: 

0 reproduction - in  animals in the  processes of 
ovulation, service and  fertilization;  for  the  growth 
and development of the  embryo  and  the  foetus; in 
the  production  and  composition of milk;  and  in the 
processes of spermatogenesis in boars; 

8 growth  and  fattening - in  the processes of post- 
natal  development of the   young  and  in the 
individual  stages of further  growth  where an 
intensive  development of muscle  tissue  provides the 
practical  basis  for  meat  production. 

The  protein  requirements of pigs are covered on  the 
bas is   o f   adopted   s tandards   for   ind iv idual  
categories of pigs.  Departure  from  these  standards, 
by reducing the  proportion of proteins in rations, 
generally  results i n  adverse  consequences  for  the 

processes  mentioned  above,  including  meat 
production  and,  ultimately,  the  health of pigs. 

- Sources of protein in 
Yugoslavia 

The of livestock  feeds in Yugoslavia is 
ecological 
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techniques  in  the ' of 
human food 

and 
detailed  classification  and  knowledge of the 
chemical  and biological of all feeds, 

of 
the  continuing of 
foods, 

to of 
food, 

exceed the 
quantities of food. 

1. Protein feeds of vegetable origin for pigs 

of 
in  this field has been  achieved 

so when,  with the  help of 
a 

of 

as soybean,  

of 

as second by 
means of ample  and 

of 
of livestock,  including 

pigs. 

1.1. Non-spec i f i c   sources  of vegetable 
proteins. 

Yugoslavia is a 
11-12 million  tons of 

than 80% of this maize is 
livestock,  while  almost  five  million  tons used 

of pigs 
in  Yugoslavia  contain mostly  maize as the basic 

which the  feeding of piglets 
is of 
Thus  the of maize  is  about 30 - 50% 
young  pigs  and 50 - 70% 
fattening than 70% of the 

own maize 
70 

- 80% of maize and supplemented  with  the 

added. 

of 
Yugoslavia is 8.0 - 8.5%, in 9.5 - 

lo%, and  in  oats  about 11%. Thus it may be  said 

60% 'of 
is 

mostly  maize. 

of 
of 

feeding 
livestock,  while the combined total of 

does  not  exceed 10% of the 
For Yugoslav  edaphic  and 

ecological conditions,  maize is 
and 

has no high biological value 

have to  be 
quantities of 

socially owned 
who pigs  in the social 

feed pigs  mostly with  balanced feed 

and vitamins. 

of - 50%) 

own in 
amounts of leguminous 

feeds two to 

economize by giving pigs  feeds  with a 
this  heavily 

in  the weight of 
individual  animals. 

As mentioned  above, i t  is estimated  that  about 
60% of of 
feeding  in  Yugoslavia is 

i.e. about 
400,000 tons of 
40,000 
40,000 

1.2. Oil meals 

a of 
of o i l   such  as  soybeans, 

the of oil meals, which 
used 

and of oil meals 
oil plants is of a 

CIHEAM - Options Mediterraneennes



effect of 

Soybean  meal is a feed 
in the 

of livestock 
feeds,  soybean  meal  must  contain a minimum of 
44% of a maximum of 7% of 

of soybean  have a high' 
biological  value. 

Yugoslavia,  soybean  meal is used in 
as a a 

of 10 - 20%. is 

fattening pigs  which, 

been  paid 
of 

1975, when  slightly 
20,000 tons of 

1985 183,000 tons. 
the soybean  meal 

1985 Yugoslavia  had to 
267,000 tons of soybean  meal  (calculated 

of 
soybean  meal) Of these 
total  quantities of than 50% 

pigs. 

oil meal is a of 
as 

to the 
technology of 

of meal 
and  this affects the level of it. 

oil 
meal  must  contain a minimum of 33.5% of 

of 
oil meal  must  not exceed 18%. 

of oil deficient in 

deficiency can be by balancing 
feeds. The  limitation 

of amounts of soybean 
young  pigs,  in  addition to the 

lysine deficiency to the  high 
of cellulose it contains. 

of of 
- though  still  in 

- oil meal is 
with 44% of 
50% of 
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ago,  Yugoslavia was a 
of a of 

than 200,000 tons of oil 
a plant  disease  (not  only  in 

Yugoslavia) has halved this 
i t  of about 
100,000 of new 

is expected  to 
of this  meal. 

oil meal  is a feed which 
as a 

to pig  feeding. is 
mostly  added  to fattening  pigs  and 

as 
amount of 
feeding  is  due to effect of 
amounts of 

new of 
which have a low content of these  components can 
be  successfully  used  in  pig  feeding,  although 

has shown 
of exceed 10%. 
This  meal is slightly (28 - 32%), 
but  has a amino-acid  composition. 

50,000 tons of 
oil 20,000 tons of which 
pig  feeding. 

1.3. 

a 
of 

in Yugoslavia 
the of soybeans,  which used, 

of seeds  being  almost  exclusively 
into oil 

now sown and  lupine. 

a feed 
they  contain 24 - 26% of 

as much as 30%) of a 
and  because 

of 
lysine than soybeans,  although  they  possess  less 
methionine  and  cystine  than  soybean  meal. As in 
the  seeds of all 
is 

by of 
substances. 
pigs, peas  account 5 - 15%. 

of 
but  has 
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- tlha, now totals  about 6,000 tons 
annually. 

of a 

- 28% of 
by a high digestibility,  but a low 

content of methionine  and  cystine.  The  lysine 
level in is than 
that  in soybeans.  The biological value of 

is high:  slightly than 
of 

of 

a low calcium  content,  and 
is thus  most ly  

few 
in  Yugoslavia on the use of seeds of leguminous 
plants  in  pig  diets  have shown that 
can  be  used effectively  in fattening  and 

a of 5 - 15%. 

The 
in 

a total 6,000 - 8,000 ha 
of 2.5 - 3 

tonsha,  this would of 
17,000 - tons of feed 

pig  feeding. 

a long  time  lupine  was a 
as 

of 
New of sweet  lupine  have opened 

of 
of seeds 

by a 
high  content of (38 - 42%) with a 

composition,  but low 
3 - 

of soybeans), 
lupine  is a of 

can.be  obtained. 

of 
shown that,  in 

- 15% of 
lupine 
and these  investigations 

to 
conclusions. 

is  the 
plant of will 

also pay 
a 

of this feed. 

1.4. sources of 

1.8 million  tons of 
alfalfa hay and  about  1.2  million  tons of hay 

believed that of 
alfalfa  (which is difficult  to estimate) is 

it a 
of 

to  a 
feeding  fattening pigs. 

of alfalfa  meal  began to  be 
intensely developed in  Yugoslavia  some 20 
ago. to the it has  since 

to 
output of about 80,000 of 
the the  feeding of pigs 

On pig and 
alfalfa  accounts 2 - 5% 
with  a  content of 17 - 20% of of high 
biological value it is a of 

feeding  pigs. 

is be ing   devo ted   i n  
Yugoslavia to the of 

of vegetable  juice is alfalfa, 
followed by of 

in  the 

Like  many a 
of 

of the food 

cellulose 
this  is only  beginning,  technological  solutions 

all  aspects of this and 
the  many  possibilities 
feeding  pigs and 

2. of pigs 

Feeds of th-is of 
of high biological value  and  thus a 

of good 
feeding. in  the feeding 
of any  animals,  and  thus  also of pigs, is limited by 
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of 
possibilities an of most of 
them. 

2.1. Fish  meal 

Good quality  f ish  meal is a highly  valuable 
feeding  pigs of 

up to 20 - 30 kg.  Today it is no 
of 

pigs. 

quality of livestock  feeds,  quality  fish  meal  must 
contain a minimum of 73% of and second 
class  fish  meal a minimum of of 
main  qual i ty of f ish  meal  is   i ts   excel lent  
composition of amino-acids  which  also  means a 
high biological value of its a high 
digestibility of (90%). 

of of fish 
will continue to  be the 

possibilities of fish  meal 
being  made  to 

of fish  meal (at 80,000 - 
120,000 tons  annually) as low as possible,  since in 

a 
be 

feeds. 

2.2. meal  and  meat-and-bone  meal 

Yugoslavia has a of 
livestock of 

of of the 

for 
annual  output of about 50,000 tons of 

meat  meal  and  meat-and-bone  meal could at least 
be  doubled if all  the its 

of, or if the utilization of offal and 
was 

of 

pig  feeding  since  they  contain 
about 50% of of high  biological  value, 
although  this  value is of 

amounts of meat  meal  and  meat-and-bone  meal, 
and  this is one of 

why almost  the 
same  amounts of meat  meal  as it 

2.3. Blood  meal 

meal  has a high  content of 
than 80%) which, biological value, is not 
as good as a 

digestibility  and 
blood make it possible  to 
obtain blood meal as  a 
feed and 

blood meal for pig  feeding is used 
only in of 
limited  domestic  output of this feed. 

2.4. and  whey 

Skimmed  milk  and whey 
pigs: skimmed  milk as of 

whey as a of lactose.  Liquid  skimmed  milk 
is young pigs and  fattening  pigs 

whey 
pig of 

of 

whey, which is 
but its is of 

of is . 

quantities of available  on  the 
domestic 

- Yugoslavia's  requirements for 
protein feeds for pigs 

give  a of Yugoslavia's annual 
pig  feeding, we 

of pigs, of pigs, in 
1984 

that 

Official of pigs in 
Yugoslavia (Tables 1,2 and 3). 

options 
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a total  of 
569,000 tons of pig  meat  (excluding bacon and 

i.e., 47% of the live  weight of pigs). 

The  amounts of this 
data  and  the 

own estimates  can  be  found  in 
Table 4. 

of of feeds, 
which  has  been composed on the  basis of the 
amounts of feeds used 
shows  that  in  1984 

700,000 tons of 
used and  that a 

est imate,  would - 
850,000 tons of 

- Current situation 
and prospects 

Of the indicated  quantities of feeds, 

of 

oil meal. 

30% of t h e   t o t a l  
all types of 

livestock is 
while 70% is 

fish 
meal  and  about 50% of i ts mea t   mea l  

of 
the of feeds, i.e. 

so that by the 
2000 of 
would meet the of 

all kinds of l ivestock,  whi le domest ic  
of soybeans would about 75% 

of all  kinds of animals. 
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I 
Table 1: of pigs 

h 
of pigs a t  

of 
the  beginning 

9,336,000 14,418.000 16,309,000 

loslavia, 1984 

---7--- 
(dead 

at the  end of the 
of pigs pigs or 

eliminated from 

fattening) 

2,550,000 I 8.673.000 

Book, 1984 

Table 2: of pigs at  the  beginning of 1985 

sows and  gilts to 6 
months of age months of age 

pigs 
Fattening  pigs 

1,350,000 972,000 1,121,000 5,184,000 

as above 

Table 3: of pigs 1984 

I Total Young  pigs  Lean meat  pigs  Fattened  pigs I I l I 
I 14,418,000 I 4,859,000 I 7,320,000 I 2,239.000 I 

above 

Table 4: 

Feed 

Fish  meal 

Soybean  meal 

Total 

e nts of pigs in 1984 

1,000 Tons 

1,000 tons 

4,225 
325 

238.5 
3 

45 
17 

410 
1 O0 
60 

8.5 
9.5 
14 
34 
65 
50 
44 
30 
17 

359 
31 
34 

1 
29.2 
8.5 
180 
30 

10,2 

~ ~ 
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