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ISTITUTO DI PRODUZIONE ANIMALE 
UNIVERSITA  DEGLI  STUDI  DI  UDINE 
(ITALY) 

The development intensive milk production from cows ìn mediterranean  countries  could  improve the diversifiation the 

exploitation dairy production  in  these  areas. affect  the  establishment systems  both  before  the  production  process 
(shortage forage, capital,  education,  land  tenure)  and ajer (processing  industry  and  markets).  Only afer these  have  been  overcome  by 
suitable  political  and financial interventions,  can  technical  assistance  be  applied to the functional  limits (genetic  potential  and  management 
techrziques) that  directly aflectmilk production. A n  adequate  genetic  potencial  can  only be attained by combining íhe selective  importatiorz 
of suitable breeh, expanding the use A. and  adopting  advanced  selection  techniques  (e.  g. The shortage forage, 
characteristic semi-arid  zones,  necessitates  the  use of high  concentrate  diets.  Complete  diets,  adequately  supplied  with slow& fermentable 
carbohydrates  and  bugers,  can  limit  unfavourable  rumen fermentations and  increase  intake;  diets  with fat and  a  supply cold  drinking 
water can  alleviate  heat  stress,  whilst  suitable  mineral  supplemen& must be  used to balance  losses in sweat. 

words: Cattle,  intensive milk production,  structural  and functional constrain&. 
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Introduction 

The of in the 
can be examined 'in to its to the 

human  food  supply and an element of the 
. 

The population of the in the. 
basin  continues to in the south and 
nean 3% 

1986b): The diets of these  people often 
of and 

intake is  10-2096 
. on and the consumption of 

animal (27 g/day/head) is  only half that in 

and one of 
intake (Table  1). 

The development of in  these 
the supply of 

milk not only 

and fattening  animals and allows meat 
of and calves). 

systems  based on 
able to 

with  the  human  food  supply. 

an economic and political point of  view, 

Options - - n.O 6 - 1989: 79-90 

CIHEAM - Options Mediterraneennes

Serie A: Seminaires mediterraneens



Table 1 

1981-1983.  (F. A. O. 1986a) 

Spain 
Yugoslavia 

countries 

Egypt 
Libya 
Tunisia 

U. S. A. 

consumption head 

energy 
(kcal) 

3.542 
3.063 
3.335 
3.621 
3.672 

3.447 

3.150 
3.103 
3.062 
3.186 
3.678 
2.837 
2.663 
2.706 
2.682 

3.007 

3.427 

3.647 

total 

105.6 
84.2 
96.7 

102.5 
109.0 

99.6 

84.7 
85.4 

103.1 
81.5 
99.3 
77.3 
69.7 
71.7 
80.5 

83.7 

98.7 

105.8 

a & j  
vegetable 

51.1 
47.1 
43.4 
63.6 
56.1 

52.3 

64.5 
60.7 
49.0 
67.1 
62.2 
60.6 
53.1 
59.5 
37.5 

57.1 

42.5 

34.9 

1 
animal 

54.5 
37.1 
53.3 
38.9 
52.9 

47.3 

19.8 
24.7 
54.1 
14.4 
37.1 
16.7 
16.7 
12.2 
43.0 

26.5 

56.2 

70.9 

domestic  consumption and 
(e.  g.  most of may be sensitive  to  some 

all of the 

a) in 
mately 20-30 76 wheat,  coffee and and than 
30 76 and cocoa 1984)). 

b) Excessive dependence upon 
staple foodstuffs. 

c) The conflicting  demands in 
and without -a  sufficiently  well- 

on 
and staple foodstuffs. Only in  this  way is it 

possible to gain and maintain  capital to 
lisation and development. 

is  unlikely that be 
capable of meeting the demand and 

of ìt is also  difficult to 
envisage a in 
whole 

it will be to use 
which  allows the of less  intensive,  traditional 
systems based on sheep,  goats and local of cows 
which  can be  milked, the efficient  exploitation of 

and more  intensive  production  systems 

at 

the extensive  systems of 
an intensification,,  has  been 

the and 
the and 

the  socio-economical  situation of 

a) Limited  availability of and 

b) Low genetic  potential of 

c) education of 

d) Absence of capital 

e) Absence of and 

seems to that in 
that of due to the 

limited  supply of and 

The the 
dairy economies  in  developing 

of and 
solutions, in the following pages. 

Intensive milk production  systems  from cows 

cattle 
and capital  investment) into milk 

that can be (into 
etc.) and the and 

effects the food  supply. 

conditions, found in 
limited by that can be ' analysed 

1). is  possible to distinguish, 
between the structural  limits that affect the 
and the and functional  limits that 

the of the 

With to the of the 

a) The .of due to the 
climate and the of 

1988). 

b) The lack of finance  available 
ment,  especially  in 

c) The low level ' of technical  education  within the 
' 

d) The dissociation -of land and cattle 
that comes of animal 

based of comm'on 
land. 

be the 
of and 

on close  contact and 
the 

1 .). 

following  should be 
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Fig. 1. and functional limits in intensive 
systems  in 

Structural limits F-, 
resources 

investments 
labour 

r I Genetic I ; , 1 INTENSIVE  DAIRY 1 
potential CATTLE SYSTEM 

Functional 
limits Management 

for unfavourable 

Structural limits 

PROCESS 

T p7-j 
PRODUCTION 

not Completely exploited due 
to the 

the to the 

These 
be technical  assistance  can be effective. 

the lack of technolOgY, the 
and 

of it is  difficult to 

whole highly technical Less 
systems codd be developed ~ ~ 4 1  

villages to local  domestic Con- 
sumption and to 
ment by: 

a) 

b) the use of 

c) the waste of 

At  the  same  time,  intensive systems would  be  established 
(into availability of feed and 

size and 
location of 

a) 
located  in the 

and the most 
to 

is land adequate 
disposal and yet  be  close  enough to towns to make 
best  use  of 

and 

b) The to local 
and political 

c) The low availability of be compensated 
and feeding 

and 

d) colleges and 
to the 

technical  education of staff. 

The 
the functional elements of the system 

and influence, to the level of inputs  and 
outputs  and,  thus, the system  efficiency. it is 

to 
but 

economics and the simple 
of 

and will  lead to 
two of 

advice  can be employed  simultaneously to 
effects: of genetic  potential, and development 
of to the 
mental  conditions. 

Genetic  Aspects 

of in 
and 

the is 
milk and low levels  of 

2) 
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Table 2 

, 1988) 

Spain 
Yugoslavia 

'Gebanon 
Egypt 
Tunisia 

. :  . 

Breed type(%) 

cross-bred 

24 

67 
27 

17 
90 
95 
10 

57 

63 
99 

81 
O 

64 

17 

8 
25 

70 

3 

12 
O 

if one  excludes the 
Spain, and 

even if the 
cow (830 is about five times  less 

(Table 3) (F. A. O., 
1986a). 

The development of 
systems cannot the absence of sufficiently  high 
genetic  potential and 

on the  local  population  would 
be  difficult to out and would 

in the long 
the U. S. A., Canada and New  Zealand,  genetic 

has 38 and 53 
(Van  Vleck, 1986). is 

that in 
conditions and the absence of and 

the of 
low genetic  potential can only  begin to  be 

Table 2, 
of selected and 

the 
continue to be based on local low 

but the 
mental  conditions, and 

the intensive systems,  a 
of 

etc)  could to at the 
to 

to the 

11 

37 
1 

36 

59 

25 
48 
43 
13 

2 
90 

7 
1 O0 

Composition of imported breeds (%) 

Fiesian 38, 16 
Simmental 5 

16 
Simmental 

and 

A is the chóice of to into 
to 

of the 
the maximization of outputs is often  limited 

and 
intake capacity,  etc) the objective  is to obtain any given 
output at the lowest  possible  input. The use of of 

potential,  such low live 
in the 

etc.) could  help to 
maintain  high  levels of fact, if one assumes 
that is no the efficiency of milk 

and in it can  be 
calculated that a dual 150 kg than 

annual maintenance 
(4,745 equivalent to the 

of almost 1,000 kg  of it is  still capable of 
calf  of good beef and a  valuable 

addition, the of specialized 
(e.  g. 

adequate, into 
is cow management is  of 

fact, 
8,200 kg. 1985 (F. A. O., 1986a)~, 

when and was 
the possibility of  using and 

.to obtain levels. to 
and 

yields 
to only 3,000 kg 
al., 1988). 

CIHEAM - Options Mediterraneennes

Serie A: Seminaires mediterraneens



Table 3 
COW 

(F. A. O., 1986a) 

Spain 
Yugoslavia 

Lebanon 

Lybia 
Tunisia 

Egypt 

Vumber of 
cows 

(n*103) 

3,024 
328 

1,900 . 
2,700 

360 
8,312 

5,100 
330, 

.. 104, 
8 .  

1,430 
48 

202 
682 

1,366 
7 

18 

9,325 
27,559 

T production 

per head 

36.4 
22.6 
34.1 
17.0 
18.8 
28.3 

6.7 
17.6 
81.3 
.23.7 

6.7 
14.1 
13.4 
8.9 
6.2 

38.9 
30.6 

8.3 
40.9 

P 

total 

1  1,000 
740 

6,500 
4,595 

678 
23,513 

3,400 
580 
845 
90. 

' 960 
67 

270 
610 
840 
28 
55 

7,745 
11,354 

into 
that  in the past  consisted  mainly of the 

2), should now 
dual less evident. 

to an A. 
needs to be established it  is to have  well  equiped 

communications difficult, it to 
own bulls  which can be 

used and 
A. 

l and 

it seems to 
base  selection and on 

due to the level of 
costj and the fact that 

available  in the medium to long (Land, 1988). 
could be seen of high 
quality  semen  with  the  selection of female  lines  using  the 
techniques of multiple  ovulation and 

show (Woolliams and Smith, 

1988) that 50 76 at 
of 

though the use  of  high  technology,  if 
developed  in  nucleus  schemes,  it is adaptable to selection 

can 

and aspects 

The attainment of 

the ability to establish and 
to the 

(Fuquey, 1981; 1985; 1985; and 
1986; 1987). 

the 
it 

diets in to Economies 
(1987), in the to 
2080 to 40:60 in  mid  lactation,  whilst  in 

the of 25-30 '% 
lactation, to 35 and 45 % and late 
lactation. The use  of 
to the of intake seen  in  these 
hot climates. to N. C. (1981), the 

intake due to 25-27 OC, is 
much the is high. 

lacking, it is  likely, 
that the availability of small amounts of  bulky 

and the 
use of of than would  be 
possible in feeding  systems  based on 
and silage. 

1988) which  show that the high  use of an 
on 

milk-fat  content and fat deposition  (Table 
4). 

COWS (Susmel  et al., 1981) in 
fat 

efficiency  of milk 5). 

is to optimum mixes 
along  the  following lines: 

a) Avoid the 
g. wheat and of  less 

and is 
helpful to 
g.  beet pulp. 

~ 1988). 

b) to 
(4hewability,>) 
spent min/kg/ 
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Table 4. 

EFFECT OF 
ON OF 

1988)* 

Table 6 

OF 

et al., 1981) 

Forage: concentrate 

E. intake 

Efficiency (5%) * * 
I I 

*Adapted by and Flatt et al., 
1969. 

**Efficiency is milk as % of intake. 

Table 5 

EFFECT OF 
ON 

COWS 
et al., 1981) 

Forage: concentrate 

intake 

Efficiency * 

6238 

124.1 
0.1 

12.2 
3.64 

32.1 
26 

53:47 

129.1 
0.9 

11.6 
3.73 

31.7 
25 

*Efficiency is as % of intake. 

d.m.)  instead of the is 

is in 
a continuous of liquid and 

and 1988). Sudweeks  et 
al. (1 98 1)  have suggested that the 

cow  diets  is 31  minAg d.m.  and, 
in diets  having  a low 

(e.g.2090) 
to (> 10 midkg d.m.). 
Table 

etc.) 
inclusion in Table 7  shows how 
the of 

to 10 
midkg d.m., influence  mastication  times. 

Fibrosity 

(midkg d m  (midkg d.m.) 

Fibrosity 

pulp 31 

hulls 16 
cobs 15 

15 
12 

milo 
wheat 

Soya hulls 
Oil seed  cakes 

oats' l l2 I 
L l I I 

Table 7 

OF 
1983) 

- finely  milled 
- 

- finely  chopped 
- 
- 

particle size 
(mm) 

o <  1 
1 < 0 < 5  

5< O< 10 
10< 50 

50 

*C. F.: ( % of  d. m.) 

Fibrosity 
, 

(min/kg/ dm.) 

4 
10 

.75*C. F.* 
2.25kC. F.* 
3.00*C. F.* 

J 

. c) Use suitable  quantities of 
conducted  in 1984 and 

. 1986), 
showed  positive effects on the 

to the 
and 

to an 
hot climate using a  high 

1984), the addition of 
- sodium intake (4- 18 %), milk 

yield (-t 6 %), and fat  content (+ 7 %). 

d) based on limited  quantities of low quality 
to be  adequately  supplemented  with 

vitamins,  especially  vitamins  A and to 

The amounts of 
cow by adopting 

feeding  systems,  such  as complete diets.  Feeding  diets  in a: 
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the of  meals and allows  a 
of this  way, optimum 
maintained 1976) and, 

especially  with low 
intake (Table 8). 

hot climates,  biological  efficiency  in  domestic  animal 
the metabolic  heat 

the cost of 
the of the efficiencies of utilization of the 

9), it may  be 

' instead of fat instead  of 
fat. 

With the  need to adopt the use  of 
on 

(e.g. 
and 

in the utilisation of the 
in the diet. an point of view, the utilization of 
end of the 

the use 
the of 

not only losses (methane 
and heat), but efficient  utilization of 

no data is 

done at et  al., 1973) in a 

maize  instead of 
digestibility by 25-30 %, and, 

by 5-10 %. 

way  of 
would  be  to use 

of The use  of fat  in the diets of 
animals  subject to 
in  pigs  (Coffey, 1982) and 
1980), 

et  al., 
feed efficiency. not  available 

done 
1962) fed diets 

(Chalupa, 1982; 
Jenkins 1984) 

fat constituted  up  to 25 % of the metabolizable 

With it to 
maintain  optimum  conditions of biological  efficiency. 

excess leads  to an inefficient  catabolism of aminoacids and 
the of 

Table 8. 

et al., 1984) 

Concentrate:  forage .50 

day-') 24.2 23.6 
Fat  (g. kg') 

16.4 16.1 day') 
40.7 40.1 

~ 

.65 

l l l l 

i Table 9 . 

OF 
1988)* 

Precursor efficiency (%) Product 

Aminoacids 

94-98** milk fat fat 
67-7  1 ** milk  fat  Acetate 
75-80  lactose . 

95-96 lactose Glucose 
75-87 

* in efficiencies adapted and ** 
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mixes to supply both N 
and 

amounts of to be used due 
to the absence of 

to allow the use  of some  easily 
soluble N (e.g. effects on 
animal health. 

The loss of is the most 
the 

in 
conditions, 50 to 70 % of waste  heat is 

and con- 
of (> 30Q 

C), than 75 % of total heat loss 
(Table  10). 

This 
to and 

50 % 2.5 
to 3.8 kg. / kg milk)  as the 

15-20Q C to than 30e C. 
the location of an 

and in (1984) 
suggest  installing  piping capable of supplying at least 275 
l/head/day. 

hot 
conducted to study the best  way of 

and 
that 20 % of 

(12-13Q C) to 
% to at 

29-30Q C (Table 11). 

As can be Table 12, 
hot that the 

consumption of 
the cooling effect  of the 

13Q C) of of 

in Texas (Wilks et  al, 1988), the 
at 10 

and body and intake and 
milk yield (Table  13). 

the absence of a have to  be 

be on 
in Saudi 1987) 

showed that high  yielding  cows  (daily  milk yield>25 kg) 
able to to 0.44 % total 

dissolved solids the to 
0.043 % and feed intake, 

kg 

The to be 

C. 

Table 10 

AS BY 

Temperature respiratory evaporative  surface total non-evaporative 
("C) ("/.l (%l 

O 78 
72 10 

8 14 22 

22 77 97 3 39 
18 57 75  25 30 
12 30 42 58 20 
10 18 28 

Table 11 
EFFECT OF 

Cooling  effect * 
Water  temperature (% of  heat  production) * * 

C 123 20 
29.4Q  C 8 52 

* on the heat used to €13.6 1 of to ** on Of 625 
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Table 12 

EFFECT OF 

1986) 

Water Cooling 
Experiment absorbed consumed  value * temperature 

('C) (kcal) (1) (kacl/l) 

7.2 31.8 

473.8 31.4 15.1  23.9 
632.7  27.0 23.4 15.6 1 st 
659.3 20.7 

2 nd 12.8  26.2 20.7  542.8 
26.7 350.2 28.5  12.3 

10.0  29.0 24.8 717.8 
3 16.0 23.0  27.4 

341.3 31.0  11.0 28.0 
497.0 29.2  17.0  22.0 
63 1.2 

* to of 39Q C. 

Table 13 

10 C 
et al., 1988) 

10' c 30' C 

81.0 70.5 
(" C )  39.7 39.9 0.0001 

Fat day') 0.02 23.6 25.6 

Significance level 

- 

intake to maintain  homeostasis. 
(1979), suggested the use of acetogenic  agents 

(ammonium sulphate) to blood 
and to et al. (1984), 

the high  potassium  loss in the 
an adequate supplementation of this 
the diets of 

. 

1984; Cavestany  et  al., 
1984; et  al., 1984) 

the in hot 

it may be to to 

cycles (e.g. 
double advantage in that lactation 
the of the 

of and 
the the cows in late 

lactation,  with low and hence less 

should be designed and located to 

et al., 1984). 
the of the sun  can  be 

hot climates, it to 

198  1) have  shown  substantially 
and 

when cattle 
Saudi 

1988), showed the beneficial  effects  of 
systems. 50QC and milk 

< 0.01) both 
(18.3 and 20.6 kg.  d.')  than  the (15.0 

kg.  d.') . be 
the 
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holding  pen to milking. With the positive 
effects  of cooling on an 

. et al., 1988) that cows 
cooling  (lasting 10 days 

8 

that not by  cooling, 
due to of the 

in  systems 
the cows housed 
the following  advantages to cow  management: 

a) 
nation and in 
ment; 

b) and the 

c)  ability to of cows 

The suggest that should be used 
on to avoid  investment  in  a 

milking and 
housed  systems,  such feedlots, should only be used on 

the expense of equipment  will be a 
of the total investment. 

l 1 

, than-noncooled cows. The 

to  level of 

Conclusions 

The difficulties 

have  been  discussed. Two independent  types of 
have  been identified structural  limits of 

land 
and functional limits (genetic potential and management 
techniques). The 
and 
investments, 

and technical  education. The 
and management  aspects, to 

solve  using  existing  knowledge and affect the 
of biological and economic 

efficiency. 

into 
conditions, it is to 

The following 
be 

a) the of genetic potential 
of selective of dual the 

expansion of and, subsequently, the of 
advanced  selection  techniques 

b) the adoption of 
and feed availability 

c) the use  of technical and to 

usefully to 
and food  supplies  in  developing 

if a  combination of political, 
and to the 

and 
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