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EVALUATION OF FEED IN  MILK PRODUCTS DEPENDING ON FIBER 
CONTENT AND THE SPEED OF PASSING OF FOOD THROUGH THE 

DIGESTIVE TRACT OF COWS

The research results o f  evaluation o f feed in milk products depending on fiber content and the 
speed o f passing o f food  through the digestive tract o f cows is the convincing proof o f significant 
increase in the proportion o f intestinal digestion in highly productive cows. The costs o f crude protein in 
concentrated feed  per 1 liter o f milk synthesis are reduced in accordance with the increased level o f  
daily milk yield and they are 80-70 g  for highly productive cows with milk yield o f 30-40 liters. It is the 
basis o f  high milk productivity. Bulky feed  should contain optimal levels o f  crude fiber, as its content o f  
dry matter higher than the physiological standard in diets with the appropriate level o f productivity 
increases the coefficient o f depressing effect. It also causes the decrease in productive action o f 1 kg o f  
dry matter and in metabolic energy costs o f  such feedfor milkformation.

Key words: cows, milk, dry matter, daily milk yield, green mass o f  alfalfa, hay, extruded 
soybeans, soybean meal, corn.

In many countries with developed livestock production the evaluation of nutritional feed is 
determined in Kellner’s starch equivalents, according to the sum of digestible nutrients , digestible energy, 
metabolic energy, net energy and lactation net energy in Scandinavian, energy and “oat” fodder units.

The new trends in improving of animal feed rationing are directed to develop the standards 
of dry matter. It is suggested to take 1 kg of feed dry matter as the basis of rationing and conduct 
the research in order to develop the most optimum standards of nutrients concentration and 
proportion. According to the conclusion of V. Riadchykov (2006) [3], the productivity of animals is 
directly dependent on the quality and quantity of food, or rather the quality and quantity of its dry 
matter that includes protein, carbohydrates, fats and minerals. They are the source of substrates to 
produce milk, meat, eggs, wool, newborns and so on. Then there is a logical question. Why the 
evaluation of mentioned substrates as a part of feed dry matter isn’t conducted to obtain milk 
production without transferring them (substrates) in various indicators of energy? The synthesis of 
milk is based on feed amino acids. Their partial transformation into bacterial protein and then 
splitting again into amino acids for milk synthesis is the only physiological process of milk 
formation. The energy of feed dry matter substrates is required for this process. During the bacterial 
fermentation of feed protein with the formation of volatile fatty acids or other kinds of energy the 
reverse process of their converting into milk protein in the cow’s body is not observed.

The energy need for milk formation is determined by its composition and quantity. Based on 
data of the energy content in milk, we can determine its receipt of diet requirements, since all
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energy losses that occur in the process of digestion and metabolism in the system of lactation net 
energy are already taken into account [1].

The energy content in milk can be determined by its chemical composition:
Milk energy (mj/kg) = 0.24 • Protein (g) + 0.039 • Fat (g) + 0.017 • Lactose (g). The energy value 

of milk, that contains 4% of fat and 12.8% of dry matter is 3.1 mj / kg (FCM - fat corrected milk).
To determine the energy needs of dairy cows in the system of lactation net energy, another

0.07 mj / kg of milk is added, since with each increase of power level that is multiple to supportive, 
digestibility of energy intake decreases by an average of 0.8% [1].

Milk of cows contains 3.9% of fat, 3.6% of protein and 4.85% of lactose. Milk energy is 3.15 mj 
/ kg. Thus, energy need for the formation of 1 kg of milk is 3.15 mj of lactation net energy [1].

Lactation net energy [2] is calculated using the formula: LNE = CME-Cl, where CME - 
concentration of metabolic energy in 1 kg of feed, mj / kg; Cl - efficiency of use of metabolic 
energy on the formation of milk; Cl was determined by the equation: Cl = 0.0194 • CME + 0.42.

The basic components of digestive motility in the gastrointestinal tract are taken during the 
evaluation of bulky and concentrated feed in milk production and the use (%) of metabolic energy 
on the formation of milk in the body of cows of different productivity levels. It concerns the need of 
dry matter for different levels of productivity, the content of crude fiber in dry matter and its 
depressing effect, the speed of passing of food through the digestive tract during the day in terms of 
kg / hr, the production of milk with crude protein and starch with sugar, the energy of milk by crude 
protein and starch with sugar and the use of feed metabolic energy on the formation of milk.

The research results are presented in 9 tables. The evaluation of green mass of alfalfa in 
different phases of growth shows that the production of milk with crude protein is the highest in the 
early phase of growth using the green mass of alfalfa in feeding cows with the level of daily milk 
yield of 12 to 40 liters. The production of milk from 1 kg of dry matter is 2.1 liters, and the use of 
metabolic energy on the formation of milk is 60% (Table 1).

Table 1
Evaluation of 1 kg of dry matter of the green mass of alfalfa (the early phase of vegetation) in 
____________________ milk production in cows of different productivity____________________

Alfalfa, grass, 1 mowing, the early phase o f vegetation, (dry matter -  150 g, metabolic energy -  10.49 mj/dry matter, 
LNE -  6.31 mj/dry matter, crude protein -  25.4%, starch+sugar -  5.2%, crude fiber-17.8%) [Durst, Vittman, 2003]
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protein
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sugar

12 15,9 27,0 - 0,66 100,0 2,12 0,43 6,36 60,6
14 16,7 27,0 - 0,69 104,5 2,12 0,43 6,36 60,6
16 17,5 26,1 - 0,73 110,6 2,12 0,43 6,36 60,6
18 18,2 25,1 - 0,76 115,2 2,12 0,43 6,36 60,6
20 18,9 24,0 - 0,79 119,7 2,12 0,43 6,36 60,6
22 19,7 23,0 - 0,82 124,2 2,12 0,43 6,36 60,6
24 20,5 22,1 - 0,85 128,8 2,12 0,43 6,36 60,6
26 21,3 21,1 - 0,89 134,8 2,12 0,43 6,36 60,6
28 22,1 20,4 - 0,92 139,4 2,12 0,43 6,36 60,6
30 22,9 20,0 - 0,95 143,9 2,12 0,43 6,36 60,6
32 23,7 19,0 - 0,99 150,0 2,12 0,43 6,36 60,6
36 25,1 18,0 - 1,05 159,1 2,12 0,43 6,36 60,6
40 26,4 17,0 1,05 1,10 166,7 2,02 0,43 6,06 57,8
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A lfa lfa  in  the b u d d in g  p h ase  con ta in s 21 .9%  o f  crude protein  and 23 .8%  o f  crude fiber, and  
p rov id es h igh  production  o f  m ilk  o n ly  from  c o w s  w ith  d a ily  m ilk  y ie ld  up to  2 2 -2 6  liters. T he  
m eta b o lic  en ergy  for  the form ation  o f  m ilk  at the le v e l o f  4 3 .9 -4 1 .4 %  is  u sed  for c o w s  w ith  daily  
m ilk  y ie ld  o f  3 6 -4 0  liters (T ab le 2).

Table 2
Evaluation of 1 kg of dry matter of the green mass of alfalfa (the budding phase) in milk 
____________________ production in cows of different productivity____________________

Alfalfa, grass, 1 m owing, the budding phase, (dry matter -  170 g, metabolic energy -  9.43 mj/dry matter, LNE  
-  5.54 mj/dry matter, crude protein -  21.9% , starch+sugar -  4.6%, crude fiber -  23.8% ) [Durst, Vittman, 2003]
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12 15,9 2 7 ,0 - 0 ,6 6 100 ,0 1,82 0 ,38 5 ,4 6 57 ,9
14 16,7 2 7 ,0 - 0 ,6 9 104,5 1,82 0 ,38 5 ,4 6 57 ,9

16 17,5 26 ,1 - 0 ,73 110 ,6 1,82 0 ,38 5 ,4 6 57 ,9

18 18 ,2 25 ,1 - 0 ,7 6 115 ,2 1,82 0 ,38 5 ,4 6 57 ,9

20 18,9 2 4 ,0 - 0 ,7 9 119 ,7 1,82 0 ,38 5 ,4 6 57 ,9
22 19,7 2 3 ,0 1,03 0 ,8 2 124 ,2 1,77 0 ,38 5,31 56,3
24 2 0 ,5 22 ,1 1,08 0 ,85 128,8 1,68 0 ,38 5 ,0 4 53 ,4

26 21 ,3 21 ,1 1,13 0 ,8 9 134,8 1,61 0 ,38 4 ,8 3 51 ,2
28 22 ,1 2 0 ,4 1 ,17 0 ,9 2 139 ,4 1,56 0 ,38 4 ,6 8 4 9 ,6

30 2 2 ,9 2 0 ,0 1 ,19 0 ,95 143 ,9 1,53 0 ,38 4 ,5 9 4 8 ,7
32 2 3 ,7 19 ,0 1,25 0 ,9 9 150 ,0 1,46 0 ,38 4 ,3 8 4 6 ,4

36 25 ,1 18 ,0 1,32 1,05 159,1 1,38 0 ,38 4 ,1 4 4 3 ,9

4 0 2 6 ,4 17 ,0 1,40 1,10 166 ,7 1,30 0 ,38 3 ,9 0 4 1 ,4

T he u se  o f  green  m ass o f  a lfa lfa  (m id -b lo o m ) in  feed in g  c o w s  is  e ff ic ien t o n ly  w ith  a d aily  
y ie ld  o f  2 6  liters o f  m ilk . T he m eta b o lic  en ergy  o f  th is  feed  on  the form ation  o f  m ilk  is  o n ly  at the  
le v e l o f  33.7% . T his is  ex p la in ed  b y  th e  lo w  crude protein  con ten t o f  17.5%  and the h igh  con ten t o f  
crude fib er  —  32 .5%  on  dry m atter (T ab le  3). T he hay m ad e o f  a lfa lfa  in  th is  p h ase  o f  grow th  (m id 
b lo o m ) has still lo w e r  prod u ctive  e ffec t  and can b e  u sed  in  feed in g  c o w s  o n ly  w ith  d a ily  m ilk  y ie ld  
up to  18 liters. T he production  o f  m ilk  from  1 k g  o f  dry m atter is  0 .9 2  liters, the u se  o f  m etab o lic  
en ergy  o f  th is  feed  is  o n ly  34.0% . T he con ten t o f  crude protein  is at the le v e l o f  16.1%  and that o f  
crude fib er  is  36 .4% , w h ile  the optim um  rate o f  its con ten t for  the c o w s  w ith  d a ily  m ilk  y ie ld  o f  30  
- 4 0  liters is  at the le v e l o f  20 -17%  (T ab le 4 ). So, b u d d in g is  the optim um  p h ase  o f  a lfa lfa  for hay  in  
h ig h ly  prod u ctive  cow s.

T he a ssessm en t o f  p rod u ctiv ity  o f  corn s ila g e  con ta in in g  24 .5%  o f  crude fib er  and 8.6%  o f  
crude protein  on  dry m atter p roves the obta in in g  o f  0 .7  liters o f  m ilk  b y  crude protein  from  1 k g  o f  
dry m atter w ith  d aily  m ilk  y ie ld  up to  2 2  liters. T he c o w s  w ith  p rod u ctiv ity  o f  30  - 4 0  liters w ill  
h ave lo w er  m ilk  production  w ith in  the lim its  o f  0 .5 9  - 0 .5 0  u s in g  th e  m eta b o lic  en ergy  o f  17.5 - 
14.8%  for  the form ation  o f  m ilk  (T ab le 5). T h is s ila g e  con ta in s 13.3%  o f  starch and sugar on  dry 
m atter that is  eq u iva len t to  20%  o f  grains or le s s  than 35%  o f  co b s con ten t (T ab le 5). B y  in creasin g  
the proportion o f  co b s to  45% , the con ten t o f  crude fiber w ill b e  18.6%  and that o f  grains - 40% . 
Such sila g e  w ill b e  a h ig h ly  prod u ctive  feed  for c o w s  w ith  d a ily  m ilk  y ie ld  o f  3 0  - 4 0  liters o f  m ilk  
b y  crude protein  at th e  le v e l o f  0 .7  liters and that b y  starch and sugar - 2 .3  liters (T ab le 6).
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Table 3
Evaluation of 1 kg of dry matter of the green mass of alfalfa (mid-bloom) in milk production 
____________________________in cows of different productivity____________________________

A lfalfa, grass, 1 m owing, m id-bloom , (dry matter -  230 g, metabolic energy -  8.20 mj/dry matter, LNE -  4.67  
mj/dry matter, crude protein -  17.5 %, starch+sugar -  5.4 %, crude fiber -  32.5 %) [Durst, Vittman, 2003]
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M ilk  production, 
liters by:

Energy 
of milk, 
mj by 
crude 

protein

% use of 
metabolic 

energy 
on the 

formation 
of milk

Crude
protein

Starch
and

sugar

12 15,9 2 7 ,0 1,20 0 ,6 6 100 ,0 1,21 0 ,45 3,63 4 4 ,3
14 16,7 2 7 ,0 1,20 0 ,6 9 104 ,5 1,21 0 ,45 3,63 4 4 ,3

16 17,5 26 ,1 1,24 0,73 110 ,6 1,18 0 ,45 3 ,5 4 4 3 ,2

18 18,2 25 ,1 1,29 0 ,7 6 115 ,2 1,13 0 ,45 3 ,3 9 4 1 ,3

20 18,9 2 4 ,0 1,35 0 ,7 9 119 ,7 1,08 0 ,45 3 ,2 4 39 ,5
22 19,7 2 3 ,0 1,41 0 ,8 2 124 ,2 1,03 0 ,45 3 ,0 9 3 7 ,7

24 20 ,5 22 ,1 1,47 0 ,85 128 ,8 0 ,9 9 0 ,45 2 ,9 7 3 6 ,2

26 21 ,3 21 ,1 1,54 0 ,8 9 134 ,8 0 ,95 0 ,45 2 ,8 5 3 4 ,8

28 22,1 2 0 ,4 1,59 0 ,9 2 139 ,4 0 ,9 2 0 ,45 2 ,7 6 3 3 ,7

30 2 2 ,9 2 0 ,0 1,62 0 ,95 143 ,9 0 ,9 0 0 ,45 2 ,7 0 3 2 ,9

32 2 3 ,7 19,0 1,71 0 ,9 9 150 ,0 0 ,85 0 ,45 2 ,5 5 31,1
36 25,1 18,0 1,81 1,05 159,1 0,81 0 ,45 2 ,43 2 9 ,6

40 2 6 ,4 17,0 1,91 1,10 166 ,7 0 ,7 6 0 ,45 2 ,2 8 2 7 ,8
Table 4

Evaluation of 1 kg of dry matter of alfalfa hay (mid-bloom) in milk production in cows of different productivity
A lfalfa, hay, 1 m owing, m id-bloom , (dry matter -  860 g, metabolic energy -  8.12 mj/dry matter, LNE -  4.63  

mj/dry matter, crude protein -  16.1%, starch+sugar -  0 %, crude fiber -  36.4% ) [Durst, Vittman, 2003]
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M ilk production, 
liters by:

Energy 
of milk, 

mj by 
crude 

protein

% use of 
metabolic 

energy 
on the 

formation 
of milk

Crude
protein

Starch
and

sugar

12 15,9 2 7 ,0 1,35 0 ,6 6 100 ,0 0 ,9 9 0 2 ,9 7 3 6 ,6

14 16,7 2 7 ,0 1,35 0 ,6 9 104,5 0 ,9 9 0 2 ,9 7 3 6 ,6

16 17,5 26 ,1 1,39 0,73 110 ,6 0 ,9 6 0 2 ,8 8 3 5 ,5

18 18,2 25 ,1 1,45 0 ,7 6 115 ,2 0 ,9 2 0 2 ,7 6 3 4 ,0
20 18,9 2 4 ,0 1,52 0 ,7 9 119 ,7 0 ,8 8 0 2 ,6 4 3 2 ,5

22 19,7 2 3 ,0 1,58 0 ,8 2 124 ,2 0 ,8 5 0 2 ,5 5 3 1 ,4

24 20 ,5 22 ,1 1,65 0 ,85 128,8 0,81 0 2 ,43 2 9 ,9

26 21 ,3 21 ,1 1,72 0 ,8 9 134 ,8 0 ,7 8 0 2 ,3 4 2 8 ,8

28 22,1 2 0 ,4 1,78 0 ,9 2 139 ,4 0 ,7 5 0 2 ,2 5 2 7 ,7

30 2 2 ,9 2 0 ,0 1,82 0 ,95 143 ,9 0 ,7 4 0 2 ,2 2 2 7 ,3

32 2 3 ,7 19 ,0 1,92 0 ,9 9 150 ,0 0 ,7 0 0 2 ,1 0 2 8 ,9

36 25,1 18 ,0 2 ,0 2 1,05 159,1 0 ,6 6 0 1,98 2 4 ,4

40 2 6 ,4 17 ,0 2 ,1 4 1 ,10 166 ,7 0 ,63 0 1,89 2 3 ,3
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Table 5
Evaluation of 1 kg of dry matter of corn silage in milk production in cows of different productivity

Corn silag 
6.0

ie, beginning o f  ripenes 
mj/dry matter, crude

s, cobs content <35 % (dry matter -  250 g, n 
protein -  8.6 %, starch+sugar -  13.3 %, cruc

îetabolic energy -  10.10 mj/dry matter, LNE -  
e fiber -  24.5 %) [Durst, Vittman, 2003]
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M ilk production, 
liters by:

Energy 
of milk, 
mj by 
crude 

protein

% use of 
metabolic 

energy 
on the 

formation 
of milk

Crude
protein

Starch
and

sugar

12 15,9 2 7 ,0 - 0 ,6 6 100 ,0 0 ,7 2 1,11 2 ,1 6 2 1 ,4

14 16,7 2 7 ,0 - 0 ,6 9 104,5 0 ,7 2 1,11 2 ,1 6 2 1 ,4
16 17,5 26 ,1 - 0 ,73 110 ,6 0 ,7 2 1,11 2 ,1 6 2 1 ,4

18 18,2 25 ,1 - 0 ,7 6 115 ,2 0 ,7 2 1,11 2 ,1 6 2 1 ,4
2 0 18,9 2 4 ,0 1,02 0 ,7 9 119 ,7 0 ,7 0 1,11 2 ,1 0 2 0 ,8

2 2 19,7 2 3 ,0 1,06 0 ,8 2 124 ,2 0 ,6 8 1,11 2 ,0 4 2 0 ,2

2 4 2 0 ,5 22 ,1 1,11 0 ,8 5 128,8 0 ,65 1,11 1,95 19,3

2 6 2 1 ,3 21 ,1 1,16 0 ,8 9 134,8 0 ,6 2 1,11 1,86 18,4
28 22 ,1 2 0 ,4 1,20 0 ,9 2 139 ,4 0 ,6 0 1,11 1,80 17,8

30 2 2 ,9 2 0 ,0 1,22 0 ,9 5 143 ,9 0 ,5 9 1,11 1,77 17,5
32 2 3 ,7 19 ,0 1,29 0 ,9 9 150 ,0 0 ,5 6 1,11 1,68 16,6

36 25 ,1 18 ,0 1,36 1,05 159,1 0,53 1,11 1,59 15,7
4 0 2 6 ,4 17 ,0 1,44 1 ,10 166 ,7 0 ,5 0 1,11 1,50 14,8

Table 6
Evaluation of 1 kg of dry matter of silage with 40 % of corn content in milk production in 
____________________________cows of different productivity____________________________

Corn silage, beginning o f  ripeness, cobs content >45% (dry matter -  290 g, metabolic energy -  10.85 mj/dry matter, LNE -  
6.54 mj/dry matter, crude protein -  8.5%, starch+sugar -  27.5%, crude fiber -  18.6%) [Durst, Vittman, 2003]
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Milk production, liters 
by:

En
er

gy
 

of
 

m
ilk

, 
mj

 b
y 

cr
ud

e 
pr

ot
ei

n % use of 
metabolic 

energy 
on the 

formation 
of milk

Crude
protein

Starch
and

sugar

12 15,9 2 7 ,0 - 0 ,6 6 100 ,0 0,71 2 ,2 9 2 ,13 19,6

14 16,7 2 7 ,0 - 0 ,6 9 104,5 0,71 2 ,2 9 2 ,13 19,6

16 17,5 26 ,1 - 0 ,73 110 ,6 0,71 2 ,2 9 2 ,13 19,6

18 18,2 25 ,1 - 0 ,7 6 115 ,2 0,71 2 ,2 9 2 ,13 19,6
20 18,9 2 4 ,0 - 0 ,7 9 119 ,7 0,71 2 ,2 9 2 ,13 19,6

22 19,7 2 3 ,0 - 0 ,8 2 124 ,2 0,71 2 ,2 9 2 ,13 19,6
24 2 0 ,5 22 ,1 - 0 ,85 128,8 0,71 2 ,2 9 2 ,13 19,6

26 21 ,3 21 ,1 - 0 ,8 9 134,8 0,71 2 ,2 9 2 ,13 19,6

28 22,1 2 0 ,4 - 0 ,9 2 139 ,4 0,71 2 ,2 9 2 ,13 19,6

30 2 2 ,9 2 0 ,0 - 0 ,95 143 ,9 0,71 2 ,2 9 2 ,13 19,6
32 2 3 ,7 19 ,0 - 0 ,9 9 150 ,0 0,71 2 ,2 9 2 ,13 19,6

36 25,1 18 ,0 1,03 1,05 159,1 0 ,6 9 2 ,2 9 2 ,0 7 19,1
40 2 6 ,4 17 ,0 1,09 1 ,10 166 ,7 0 ,65 2 ,2 9 1,95 18,0
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T he b a lan cin g  o f  protein  feed in g  o f  h ig h ly  prod u ctive  c o w s  is  not p o ss ib le  b y  traditional 
cerea ls in  feed  com p o sitio n . T he eva lu ation  o f  1 k g  o f  dry m atter o f  extruded so y b ea n s b y  crude  
protein  in  m ilk  production  in  c o w s  o f  d ifferen t prod u ctiv ity  sh o w s that the production  o f  m ilk  w a s
3 .4  - 3 .8  liters in  c o w s  w ith  d aily  m ilk  y ie ld  o f  12 - 18 liters and 4 .0  - 4 .7  liters in  th o se  w ith  m ilk  
y ie ld  o f  2 0  - 2 8  liters. It w a s  4 .9  -  5 .6  liters in  h ig h ly  prod u ctive  c o w s  w ith  the u se  o f  101 - 106%  
m eta b o lic  en ergy  for the form ation  o f  m ilk  (T ab le  7).

Table 7
Evaluation of 1 kg of dry matter of extruded soybeans in milk production in cows of different

productivity
E xtruded  soyb ean s (dry  

m atter,crude protein  -  4
matter -  8 8 0  g , m eta b o lic  en ergy  -  15 .88  m j/dry m atter, L N E  -  9 .9 0  m j/dry  
0 .4  %, starch+sugar -  14.1 %, crude fib er  -  6 .0  %) [D urst, V ittm an, 2 0 0 3 ]
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M ilk production, 
liters by: Energy of 

milk, mj 
by crude 
protein

% use of 
metabolic 
energy on 

the
formation of 

milk

Crude
protein

Starch
and

sugar

12 15,9 2 7 ,0 - 0 ,6 6 100 ,0 3 ,3 7 1 ,17 10,11 6 3 ,7

14 16,7 2 7 ,0 - 0 ,6 9 104,5 3 ,5 2 1 ,17 10 ,56 66 ,5

16 17,5 26 ,1 - 0 ,73 110 ,6 3,73 1,17 11 ,19 70 ,5

18 18,2 25 ,1 - 0 ,7 6 115 ,2 3 ,8 8 1,17 11 ,64 73,3
20 18,9 2 4 ,0 - 0 ,7 9 119 ,7 4 ,03 1,17 12 ,09 76,1
22 19,7 2 3 ,0 - 0 ,8 2 124 ,2 4 ,1 9 1,17 12 ,57 7 9 ,2
24 20 ,5 22 ,1 - 0 ,85 128 ,8 4 ,3 4 1,17 13 ,02 82 ,0

26 21 ,3 21 ,1 - 0 ,8 9 134 ,8 4 ,5 4 1,17 13 ,62 85 ,8

28 22,1 2 0 ,4 - 0 ,9 2 139 ,4 4 ,7 0 1,17 14 ,10 88 ,8
30 2 2 ,9 2 0 ,0 - 0 ,95 143 ,9 4 ,85 1,17 14,55 9 1 ,6

32 2 3 ,7 19,0 - 0 ,9 9 150 ,0 5,05 1,17 15,15 9 5 ,4

36 25,1 18,0 - 1,05 159,1 5 ,3 6 1,17 16,08 101,3
40 2 6 ,4 17,0 - 1,10 166 ,7 5 ,6 2 1,17 16 ,86 106 ,2

T he soyb ean  m eal con ta in in g  51 .3%  o f  crude protein  on  dry m atter p rov id es the production  
o f  6 .0  - 7 .0  liters o f  m ilk  in  c o w s  w ith  d a ily  m ilk  y ie ld  o f  30  - 4 0  liters and the u se  o f  134 - 155%  o f  
m eta b o lic  en ergy  on  the form ation  o f  m ilk  (T ab le 8).

T he u se  o f  m eta b o lic  en ergy  o f  m ore than 100%  is im p o ssib le . S o  it is  n ecessary  to  com b in e  
h igh -p rotein  feed in g  w ith  concentrates o f  cereal crops, in c lu d in g  corn grain. 1 k g  o f  dry m atter o f  
corn grain p rov id es 6 liters o f  m ilk  production  b y  starch and sugar in  c o w s  o f  lo w , m ed iu m  and  
h igh  prod u ctiv ity  (T ab le  9). T he production  o f  m ilk  b y  crude protein  is  m in im u m  1.5 liters in  c o w s  
w ith  d a ily  m ilk  y ie ld  o f  36  - 4 0  and 0 .8  - 1.3 liters in  th o se  w ith  12 - 30  liters o f  m ilk  y ield .
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Table 8
Evaluation of 1 kg of dry matter of soybean meal in milk production in cows of different productivity

Soybean m eal, crude soybean  grain (dry matter -  880  g, m etabolic en erg y - 13.75 m j/dry matter, L N E  -  8.63  
m j/dry matter, crude protein -  51.3 %, starch+sugar -  17.7 %, crude fiber -  6.5  %) [Durst, V ittm an, 2003]
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M ilk production, 
liters by: Energy of 

milk, mj 
by crude 
protein

% use of 
metabolic 
energy on 

the
formation of 

milk

Crude
protein

Starch
and

sugar

12 15,9 2 7 ,0 - 0 ,6 6 100 ,0 4 ,2 7 1,47 12,81 9 3 ,2
14 16,7 2 7 ,0 - 0 ,6 9 104,5 4 ,4 6 1,47 13,38 97 ,3

16 17,5 26 ,1 - 0 ,73 110 ,6 4 ,7 2 1,47 14 ,16 103 ,0
18 18,2 25 ,1 - 0 ,7 6 115 ,2 4 ,9 2 1,47 14 ,76 107,3

20 18,9 2 4 ,0 - 0 ,7 9 119 ,7 5,11 1,47 15,33 111,5

22 19,7 2 3 ,0 - 0 ,8 2 124 ,2 5 ,3 0 1,47 15 ,90 115 ,6

24 2 0 ,5 22 ,1 - 0 ,8 5 128 ,8 5 ,5 0 1,47 16 ,50 120 ,0
26 21 ,3 21 ,1 - 0 ,8 9 134 ,8 5 ,7 6 1,47 17,28 125 ,7

28 22 ,1 2 0 ,4 - 0 ,9 2 139 ,4 5,95 1,47 17,85 129,8
30 2 2 ,9 2 0 ,0 - 0 ,9 5 143 ,9 6 ,1 4 1,47 18 ,42 134 ,0

32 2 3 ,7 19 ,0 - 0 ,9 9 150 ,0 6 ,4 0 1,47 19 ,20 139 ,6

36 25 ,1 18 ,0 - 1,05 159,1 6 ,7 9 1,47 2 0 ,3 7 148,1

40 2 6 ,4 17 ,0 - 1 ,10 166 ,7 7 ,1 2 1,47 2 1 ,3 6 155,3
Table 9

Evaluation of 1 kg of dry matter of corn grain in milk production in cows of different productivity
Corn grain, (dry m atter -  8 8 0  g, m eta b o lic  en ergy  -  1 3 .2 9  m j/dry m atter, L N E  -  8 .3 9  m j/dry m atter, 

crude protein  -  10 .6  %, starch+sugar -  7 1 .8  %, crude fiber -  2 .6  % ) [D urst, V ittm an, 2 0 0 3 ]
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M ilk production, 
liters by:

Energy 
o f  milk, 
mj by 
crude 

protein

% use o f  
m etabolic 

energy 
on the 

formation 
o f  milk

Crude
protein

Starch
and

sugar

12 15,9 2 7 ,0 - 0 ,6 6 100 ,0 0 ,8 8 5 ,9 8 2 ,6 4 19,9

14 16,7 2 7 ,0 - 0 ,6 9 104,5 0 ,9 2 5 ,9 8 2 ,7 6 2 0 ,8

16 17,5 26 ,1 - 0 ,73 110 ,6 0 ,9 7 5 ,9 8 2,91 2 1 ,9

18 18,2 25 ,1 - 0 ,7 6 115 ,2 1,01 5 ,9 8 3,03 2 2 ,8
2 0 18,9 2 4 ,0 - 0 ,7 9 119 ,7 1,05 5 ,9 8 3 ,15 2 3 ,7

2 2 19,7 2 3 ,0 - 0 ,8 2 124 ,2 1,09 5 ,9 8 3 ,2 7 2 4 ,6
2 4 2 0 ,5 22 ,1 - 0 ,85 128 ,8 1,13 5 ,9 8 3 ,3 9 25 ,5

2 6 21 ,3 21 ,1 - 0 ,8 9 134 ,8 1 ,19 5 ,9 8 3 ,5 7 2 6 ,9

28 22,1 2 0 ,4 - 0 ,9 2 139 ,4 1,23 5 ,9 8 3 ,6 9 2 7 ,8

30 2 2 ,9 2 0 ,0 - 0 ,95 143 ,9 1,27 5 ,9 8 3,81 2 8 ,7
32 2 3 ,7 19 ,0 - 0 ,9 9 150 ,0 1,32 5 ,9 8 3 ,9 6 2 9 ,8

36 25,1 18 ,0 - 1,05 159,1 1,40 5 ,9 8 4 ,2 0 3 1 ,6

4 0 2 6 ,4 17 ,0 - 1 ,10 166 ,7 1,47 5 ,9 8 4,41 3 1 ,2
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Conclusions. The evaluation of feed in milk products depending on fiber content and the speed 
of passing of food through the digestive tract of cows is the convincing proof of significant increase in 
the proportion of intestinal digestion in highly productive cows. The costs of crude protein in 
concentrated feed per 1 liter of milk synthesis are reduced in accordance with the increased level of 
daily milk yield and they are 80-70 g for highly productive cows with milk yield of 30-40 liters. It is the 
basis of high milk productivity. Bulky feed should contain optimal levels of crude fiber, as its content of 
dry matter higher than the physiological standard in diets with the appropriate level of productivity 
increases the coefficient of depressing effect. It also causes the decrease in productive action of 1 kg of 
dry matter and in metabolic energy costs of such feed for milk formation.
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ОЦЕНКА КОРМОВ В ПРОДУКЦИИ МОЛОКА В ЗАВИСИМОСТИ ОТ СОДЕРЖАНИЯ КЛЕТЧАТКИ 
И  СКОРОСТИ ПРОХОЖДЕНИЯКОРМА ПОПИЩЕВАРИТЕЛЬНОМУ ТРАКТУКОРОВ

Результаты исследований оценки кормов в продукции молока в зависимости от 
содержания сырой клетчатки и скорости прохождения корма по пищеварительному тракту
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коров являются убедительным подтверждением весомого увеличения доли кишечного 
пищеварения у высокопродуктивных коров. Расходы сырого протеина концентрированных 
кормов на синтез 1 л молока уменьшаются в соответствии с повышенным уровнем суточного 
надоя и для высокопродуктивных коров с удоем 30-40 л они составляют 80-70 г, что является 
основой высокой молочной продуктивности. Объемистые корма должны содержать 
оптимальный уровень сырой клетчатки, так как высшее ее содержание на сухое вещество от 
физиологической нормы в рационах соответствующего уровня производительности 
увеличивает коэффициент депрессивного действия, этим объясняется уменьшение 
продуктивного действия 1 кг сухих веществ и расходов обменной энергии таких кормов на 
образование молока.

Ключевые слова: коровы, молоко, сухое вещество, суточный удой зеленая масса 
люцерны, сено, экструдированная соя, соевый шрот, зерно кукурузы.
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ОЦІНКА КОРМІВ У ПРОДУКЦІЇ МОЛОКА ЗАЛЕЖНО ВІД ВМІСТУ КЛІТКОВИНИ І  
Ш ВИДКОСТІ ПРОХОДЖЕННЯ КОРМ У ПО ТРАВНОМУ ТРАКТУ КОРІВ

Результати досліджень оцінки кормів у продукції молока залежно від вмісту сирої 
клітковини і швидкості проходження корму по травному тракту корів є переконливим 
підтвердженням вагомого збільшення частки кишечного травлення у високопродуктивних 
корів. Витрати сирого протеїну концентрованих кормів на синтез 1 л молока зменшуються 
відповідно до підвищеного рівня добового надою і для високопродуктивних корів з удоєм 
30-40 л вони становлять 80-70 г, що є основою високої молочної продуктивності. Об’ємисті 
корми повинні містити оптимальний рівень сирої клітковини, так як вищий її вміст на суху 
речовину від фізіологічної норми в раціонах відповідного рівня продуктивності збільшує 
коефіцієнт депресивної дії, цим обумовлюється зменшення продуктивної дії 1 кг сухих 
речовин і витрат обмінної енергії таких кормів на утворення молока.

Ключові слова: корови, молоко, суха речовина, добовий удій зелена маса люцерни, 
сіно, екструдована соя, соєвий шрот, зерно кукурудзи.
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