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Abstract
Three diets, amounting 100%; 115% and 85% of animals’ protein requirement, were assigned
to 3 groups of 6 multiparous cows each, on the basis of predicted milk production, stage of
pregnancy, duration of the previous lactation, lactation rank, body weight and animal’s state of
maintenance. During the last two months of pregnancy the 3 groups were fed the 3 different
diets, consisting in corn silage and compound feeds while during the first three months of
lactation they received a common diet, consisting of alfalfa hay (limited) compound feed
(limited) and corn silage (ad libitum). Intake was similar in the dry period, while differences
(up to 1 kg dry mater), recorded after calving, weren’t significant (P=0.312). The milk
production of the 3 groups was 19.01, 21.33 and 18.78 kg/day, respectively, but the differences
were also found insignificants. On the other hand, the weight loss after calving was influenced
(P=0.037) by protein level in the dry period, which shows that cows receiving less protein had
to use more their overall body reserves. The effect on milk composition was non-systematic.
However, the possible influence of dietary protein level in the dry period on the subsequent
milk production raised the issue of refining the feeding system for dry cows, by including also
their maintenance status.
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Introduction
The dry period of dairy cows returned to the attention of specialists lately due to its
influence on dairy cows performance during calving and lactation (Aes et al.,1995). The
gap between nutrient requirement and dietary supply in early lactation is an
established fact (Phillips, 2000). Under these circumstances, the process of body
reserves mobilization is of particular importance. While the energy reserves are
extensively studied (Grummer et al., 1995; Dewhurst et al., 2000; Holcomb et al.,2001), the
protein reserves received less attention, whereas they can also be very important.
The available protein can limit milk yield (aspect considered by all feeding systems),
thus the insufficient dietary level has to be compensated by the animal from body
reserves. Boss, 1978 (cited by Oldham, 1994) showed that in extreme cases about 20% of
the body protein of dairy cows could be mobilized, while also Boss, 1979 (cited by
Moorby and Dewhurst, 1995) showed that the maximal potential for mobilization is
25%.
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The fact that the animals could mobilize up to 20-25% of their body protein suggests
that starting from the moment when the protein balance turns positive and until
calving, the animals display a great availability towards the deposition of body
reserves. This availability depends, obviously, on the “degree of saturation” of the
sites of the labile proteins from the less important organs (Moorby and Dewhurst, 1995).
Thus, it is obvious that the animals with a higher availability are those with a longer
period of lactation and higher milk yields (Lemney, 1995; Moorby and Dewhurst, 1995).
The restoration of the body reserves (the protein reserves too) must be properly
directed during the dry period and even from the late period of the previous lactation.
However, the involved biological processes are insufficiently quantified, new
accumulations being needed in this field (Ingvartsen, 1994).
The objective of this study is to assess the effect of varying dietary protein level during
dry period on the subsequent milk production of Romanian Black spotted cows.

Material and method
The experiment used 18 multiparous cows assigned to 3 groups of 6 cows each
according to the average calving date. By grouping the calving date, each group was
divided in two groups using thus a single-factor experimental design with completely
randomized blocks, with 3 levels of the investigated factor and 2 experimental blocks
(Sandu, 1996):

Y = µij + A i + Bj + eijk
The three groups correspond to the three levels of the investigated factor, the dietary
protein level, (Burlacu et al.,1996): 100% of the protein requirement (group A – control),
115% and 85% of the requirement (groups B and C, respectively).
The animals were assigned to groups according to their potential milk yield (using
data from the previous lactation and the equations of Paraschivescu et al., 1988 and
1991), to the stage of pregnancy, duration of the previous lactation, lactation rank,
body weight and animal’s state of maintenance.
Two experimental periods were taken in consideration: 1) the last two months of
pregnancy and 2) the first three months of lactation. The animals received
differentiated diets only during the first period; during the second period, the effect of
these diets was monitored, all groups receiving the same dietary treatment.
Thus, during the first part of the experiment, the diets of the pregnant cows consisted
of 12 kg corn silage and specific compound feed: 3 kg during the 8th month and 3.5 kg
during the 9th month. The diets were formulated to have similar energy levels, but
different level of protein, as shown in Table 1. After calving, all groups received the
same diet consisting of 6 kg compound feed (same formulation for all groups), 6 kg
average quality alfalfa hay and had free access to corn silage.
Table 2 shows the chemical composition of the dietary ingredients assayed by Weende
analysis (Spiridon et al.,1981). The difference between the crude protein level of the
three compound feed formulations given to animals before calving (type A, B and C)
lead to a difference in dietary intestinal digestible protein (IDP) of approx ±15%.
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Throughout the experimental period feed intake and milk yield were monitored on a
daily basis, body weight was monitored 2 months before calving, 7, 30 and 90 days
after calving, colostrum and milk chemical composition were assayed periodically.
The experimental data were processed statistically by ANOVA followed by the
Tuckey test. The outliers were removed beforehand using the Grubbs test (Sandu,
1996).
Table 1. Compound feeds formulation
Specification

Group A
(100% IDP)
20
28
47
1
2
1
1

Corn
Sunflower meal
Soybean meal
Barley
Dicalcium phosphate
Calcium carbonate
Salt
Vitamin-mineral premix T3

Dry period
Group B
(115% IDP)
20
11
17
47
1
2
1
1

Group C
(85% IDP)
7
88
1
2
1
1

Lactation
58
37
1
2
1
1

Table 2. Chemical composition of diet ingredients (g/kg DM)
Specification
Corn silage
Alfalfa hay
Type A
CF for the dry
Type B
period
Type C
CF for lactation
CF = compound feed

DM
33.1%
79.5%
87.6%
87.8%
87.1%
88.0%

CP
72.0
166.1
170.2
186.6
120.1
187.4

EE
29.9
26.0
27.2
25.5
21.1
36.9

CF
229.9
385.0
99.9
70.3
66.4
105.2

Gross ash
68.8
90.1
104.3
105.2
98.5
103.5

NFE
599.4
332.8
598.4
612.4
693.9
567.0

Results and discussion
The ±15% variation of the dietary protein level before calving did not induce calving
disorders and did not affect diet intake. After calving an average of 10% of the given
diet was left over by the cows, level confirming the ad libitum feeding.
Differences between the feed intake of groups appeared only after calving and they
were only due to the corn silage intake. Thus, the average intake of corn silage was
20.8 kg in the control group, 21.6 kg in group B and 20.6 kg in group C. However, the
differences were not statistically significant (P=0.312). The literature is quite
contradictory to this respect. Thus, in a synthesis on pregnant dairy cows feeding,
Ingvartsen (1995) reported feed intakes ranging between 90-103% compared to the
control group. It is noteworthy that the experiments of dry cows feeding investigate
both the dietary energy and protein levels, whose interaction may influence the
voluntary feed intake during early lactation.
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Table 3 shows the average daily dietary supply of energy and protein. The calculation
used the data on the dietary ingredients intake and on their nutritive value calculated
with the equations proposed by Burlacu et al., 1996.
If compared to the feeding norms during pregnancy (7.62 milk FU and 474 IDP during
the 8th month and 8.6 milk FU and 520 IDP during the 9th month), an exceeding
amount of 11% protein and a 16% protein deficit were recorded overall in groups B
and C, respectively, for the two dry months. It was difficult to provide an exceeding
amount of protein as IDPE value was limiting. The inclusion of a higher amount of
corn or soybean meal (classical forages with some of the highest IDPE values) would
unbalance the diets as to their energy level or would unbalance the two IDP values.
Both before and after calving the differences between the dietary energy supply to the
three groups were not significant.
Table 3. Average daily dietary supply of energy and protein
Specification
8 month of pregnancy, group A
8th month of pregnancy, group B
8th month of pregnancy, group C
9th month of pregnancy, group A
9th month of pregnancy, group B
9th month of pregnancy, group C
Early lactation, group A
Early lactation, group B
Early lactation, group C
th

Milk Feed Units
7.37
7.60
7.55
7.88
8.13
8.08
17.60
17.89
17.53

IDPN, g
517.5
554.3
395.7
574.1
616.9
432.0
1561.1
1573.0
1558.2

IDPE, g
490.4
525.8
457.2
531.9
573.2
493.1
1320.2
1336.3
1316.2

Feeding the pregnant cows protein-rich diets for two months before calving resulted
in a higher milk yield compared to the control group (+2.3 kg overall for the two
experimental blocks). It is interesting to note that the milk yield of the group with
protein deficit was similar to the milk yield of the control group. Even though the
effect of the experimental blocks was isolated within the statistical model, because of
the low number of animals and of data variability, the differences among groups A, B
and C were not significant (P=0.450). On the other hand, significant differences were
observed in the milk yield of the two experimental blocks (21.8 as compared to 17.6 l
day-1).
Table 4. Daily milk yield during the first 3 months of lactation (l day -1)
Specification
Group A (100%)
Group B (115%)
Experimental block 1
21.30 ± 1.08
23.13 ± 4.58
Experimental block 2
16.73 ± 2.39
19.53 ± 5.43
Total
19.01 ± 3.01
21.33 ± 4.91
Note:
- The mean values are accompanied by the standard error;
- Significant effect (P=0.033) for the experimental block;
- Not significant effect (P=0.450) for the diet;

Group C (85%)
20.97 ± 4.37
16.60 ± 4.71
18.78 ± 4.70
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However, high dietary protein during dry period tended to increase subsequent milk
production, as suggested by the high difference (although insignificant) comparing to
the control. This higher milk production is not related to the level of intake after
calving, as the intake of silage (the only dietary component fed ad libitum) showed a
low variation (lower than 5%) among the three groups (20.6 - 21.6 kg milk cow-1 day-1).
Therefore, the only reason for this increase would be the cows’ feeding in the dry
period.
Literature shows contradictory data on the result of increased dietary protein levels
supplied during pregnancy on the subsequent milk yield. Thus, while Park et al., 2002,
found no noticeable differences, Tesfa et al., 1995, and Lemmey et al., 1995, showed
moderate effects; Sahlu et al., 1995, Thomas et al., 1995 and Santos et al., 2001, observed
up to 26% increase in milk yield. According to Meyer, 1995, cited by Moorby and
Dewhurst, 1995, the amino acids made available by the mobilization of the body
reserves improve the utilization of the dietary amino acids (of the essential amino
acids and of glutamine which is essential for the onset of lactic protein secretion).
Table 5 shows the evolution of the body weight of animals. The table only shows the
values per group because the effect of the experimental block was not significant for
any of the parameters. There were no significant differences among the mean weight
of animals on the three weighing sessions (P=0.863; 0.869 and 0.803, respectively).
Significant differences were noticed, nevertheless, in the weight gain during the first
month after calving (P=0.042). The Tuckey test showed significant (P<0.05) differences
between groups B and C, but not between groups B and A or C and A. During the
second and third months after calving group A displayed a trend to recover more
rapidly the initial loss of weight if compared to group B, while group C displayed a
trend to lose weight (P=0.303). Overall period, however, the hierarchy observed
during the first month was preserved (P=0.037).
Table 5. Body weight and average daily gain after calving
Specification

Group A (100%)

Group B
(115%)
520.2 ± 62.2
511.7 ± 63.0
512.2 ± 65.6
-274b ± 144
+8 ± 89

Group C (85%)

Body weight at 7 days (kg)
535.5 ± 44.6
520.7 ± 61.7
Body weight at 30 days (kg
522.7 ± 46.7
505.5 ± 62.8
Body weight at 90 days (kg
526 ± 45.3
504.5 ± 63.8
Average daily gain, 1st month (g day-1)
-414ab ± 85
-489a ± 151
nd
rd
Average daily gain, 2 –3 months
+56 ± 60
-16 ± 106
(g day-1)
Average daily gain, 0–3rd months
-106ab ± 36
-89b ± 43
-176a ± 95
-1
(g day )
Note:
- The mean values are accompanied by the standard error;
- Values without a common superscript are statistically different (P<0.05);

Park et al., 2002, also noticed the positive effect on the average daily gain after calving,
for moderate exceeding amounts of protein similar to the values considered in our
study. Tesfa et al., 1995, reported, on the contrary, large body weight loss in the cows
fed during pregnancy with higher level of dietary protein (in a two-factor experiment
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which also investigated the dietary energy) but the loss was associated to a lower
intake of silage. The experiment of Tesfa also used “overweighing” cows and “heavy”
heifers whose drop in intake after calving is predictable.
The diets given to the cows during pregnancy had variable, nonsystematic influence
on milk chemical composition therefore no significant differences were detected
among the groups in the level of crude protein or of another component (data not
shown).
The worldwide dominating systems of nutrition do not consider conditioning the
dairy cows for the subsequent cycle of production. They usually calculate the protein
requirement for maintenance only (according to the body weight) and for pregnancy
(according to the stage pf pregnancy and to the predicted weight of the offspring) and
some of them the requirement for finishing heifer growth. That is why variations in
the dietary protein supply before calving (at the end of lactation; during the dry
period) could induce, via the body reserves, subsequent variations in milk yield and
milk composition that are not quantified by current feeding systems. Santos et al.,
2001, observed different effects on primiparous and multiparous cows and explained
it by the possible underassessment or over assessment of the feeding norms during
pregnancy in either of the two categories.

Conclusions
The 11-16% variation of the dietary protein level for dry cows did not cause calving
problems or the decrease in feed intake during early lactation.
The cows fed higher dietary protein levels before calving had higher milk yields (2.3 l
day-1 if compared to the control group), but the difference was not statistically
significant.
The lower dietary protein levels did not decrease milk yield but the animals had to
use their body reserves more than the cows from the other groups (P=0.037).
Further research is needed on a larger number of animals in order to provide needed
background for improving the feeding norms for dry cows by considering also the
animal’s state of maintenance.
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