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ABSTRACT

Algeria is a major importer of milk and dairy cows, 
with the Holstein and Monbéliarde breeds being the 
most common. Adapting these cows to their new envi-
ronment poses a significant challenge in maintaining 
their original performance. This research aims to de-
termine how feed input and milk production relate to 
body condition score (BCS) and energy reserves. Over 
three lactation periods, two flocks of dairy cows, 20 
Prim’Holstein (PH) and 20 Montbéliarde (MB), preg-
nant at 5.6 ± 0.4 (PH) and 5.5 ± 0.4 (MB) months, were 
monitored under the same rearing conditions. The sta-
ple diet consisted of barley silage, green clover, grain 
barley, and wheat bran, with concentrate consumed 
twice daily during the milking period. Throughout 
three lactation periods, the state of body reserves de-
teriorated gradually, reaching BCS values below 2. 
In the first lactation, milk production was 4,211 ± 340 
kg for MB and 3,965 ± 328 kg for PH, 5,024 ± 360 kg 
(MB) and 4,660 ± 420 kg (PH) in the second lactation 
and 5,700 ± 530 kg (MB) and 5,180 ± 400 kg (PH) in 
the third lactation. During the first week of lactation, 
the energy needs coverage rates for PH and MB were 
only 70 % and 77 %, respectively, while on the 30th 

day they were 66 % and 74 %, respectively. The bal-
ance between needs and inputs is restored at 120 %, 
starting on the 90th day of lactation. This energy deficit 
was recurring in both breeds and occurred during sub-
sequent lactation.

Key words: BCS; dry period; energy inputs; energy 
needs; lactation 

INTRODUCTION

Milk plays an important role in the diet of Algerians 
and is consumed in large quantities. Due to low domestic 
production, Algeria has become one of the world’s larg-
est importers of milk and high-producing dairy cows [6].  
A rich, balanced diet and other factors such as breed, hus-
bandry, housing, and sanitary and hygienic control, are 
required for good milk production. Dairy cows require a 
nutritionally and qualitatively balanced feed ration adapt-
ed to and consistent with their physiological stages. 

 The peripartum period is a critical stage in a dairy 
cow’s physiological cycle, characterized by specific needs, 
and strict adaptation of energy metabolism [15]. This crit-
ical period corresponds to two distinct physiological peri-
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ods: the end of dry-off, when feed requirements are low, 
and the start of lactation when energy requirements are 
high. For high-producing cows, this invariably results in 
a negative energy balance [5]. Estimating body condition 
scores is useful for evaluating and correcting dairy cow en-
ergy input [24]. It remains a good indicator for judging the 
animal’s nutritional status, allowing us to address specific 
deficiencies and improve cow performance. 

This study aimed to determine the relationship be-
tween feed input, milk production, energy balance, and 
body condition score in imported Holstein and Montbel-
iarde cows with poor milk production performance.

MATERIALS AND METHODS

Study site and animals
This study was conducted at the Technical Institute for 

Livestock in the Algerian wilaya of Guelma. This region is 
distinguished by lush vegetation and a sub-humid climate, 
with mild winters and hot summers. The farm was visited 
several times per month from October 2021 to November 
2022. The concrete floor of the 50-cow barn was covered 
with straw bedding that was replaced every three days. 
Regular maintenance by qualified personnel ensured sta-
ble hygiene, ventilation, and animal cleanliness. Our sam-
ple included 20 Prim’Holstein (PH) imported from Europe 
and 20 Montbeliarde (MB), Algeria’s two most common 
dairy cow breeds. These cows were stanchion-housed in 
the same barn, with the same rearing conditions and a 
1/2-hectare exercise area. The age of cows was 18.6 ± 0.9 
months for PH and 26.5 ± 0.9 months for MB, 5.6 ± 0.4 
months for PH and 5.5 ± 0.4 months for the MB, and 5.6 
± 0.4 months for PH and 5.5 ± 0.4 months for MB. At the 
start of the study, average body condition scores for PH 
heifers were 3.0 ± 0.2 and 3.2 ± 0.2 for MB heifers.

The cows were fed a basic ration of barley silage, green 
clover, grain barley, and wheat bran, with concentrate con-
sumed at a rate of 3 to 4 kg per cow and day during milk-
ing. The dry cows were only fed vetch-oat hay or cereal 
straw. Based on quantities distributed and refusals, forage 
and concentrate dry matter (DM) consumption levels were 
calculated at D30 and D60 lactation.

Body condition score
Body condition score (BCS) was determined using the 

standardized scoring grids [35, 38], adapted for Prim’Hol-
stein and Montbéliarde cows [4]. In addition, chest cir-
cumference measurement to estimate body weight (BW) 
was carried out after successive calvings of each cow. 
This visual rating is assigned by positioning oneself to the 
right, front and rear of the animal and can be consolidated 
by touching the animal. The front score is based on the 
spine-hip connection, the tip of the hips and the transverse 
processes, while the rear score is based on the caudal fos-
sa, the tip of the buttocks and the tail vertebrae. BCS was 
recorded at calving, D30 and D60, and dry-off. To ensure 
consistency in scoring, all cows were observed in the same 
position.

Milk production
Milk production records were used to determine the 

initial and maximum production. Calving conditions, as 
well as any pathological conditions, were recorded. The 
first control was established on D4, D5 and D6, and the 
maximum milk production (MP max) was established 
from controls on D1 of weeks 7, 8 and 9.

Energy balance
The body weight of cows was used to calculate energy 

and nitrogen requirements for maintenance and average 
milk production. Average DM consumption and average 
energy-protein concentrations of rations consumed per 
control phase were used to calculate the inputs.

Statistical analysis
The collected data were analysed using SPSS software 

26. The effect of the factor “breed” was determined by 
analysis of variance ANOVA where the “Fisher” test was 
applied to compare the two breeds with P < 0.05 as the 
level of significance.

RESULTS

Except for wheat bran, all feedstuffs were produced on 
the farm. During the monitoring period, the same forage 
calendar, consisting of winter forages, was repeated each 
year, resulting in three feeding periods with typical basic 
rations. Between September and December, the first ration 
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(R1) was based on barley silage (BS) and vetch-oat hay 
(VOH), or cereal straw (CS), the second ration (R2) was 
based on green clover (GC) and VOH, or CS, and the third 
ration (R3) was based on VOH, or CS between June and 
August (Table 1). At the milking parlour, concentrate feed-
ings of crushed barley (CB) and wheat bran (WB) were 
administered twice daily. Dry matter input (DMI) was re-

duced at the start of lactation and increased during the sub-
sequent lactation period up to D60. When the two breeds 
were compared, the MB consumed more DM than the PH, 
especially during the first lactation (P < 0.05), and subse-
quent lactation period. The energy balance was negative 
even after D60 compared to the average energy needs at 
30 and D60 (Table 2).

Table 1. Dietary values of farm feeds

Feed Values per kg DM Availability period Total

UFL UEL PDIE PDIN P Ca

BS 1.12 0.75 80 69 3 2 Sept-Oct-Nov-Dec R1

GC 0.89 0.93 97 156 13.7 3 Jan-Feb-March-Apr-May R2

VOH 1.1 0.68 70 78 2.6 6 All year round R1 R2 R3

CS 1.45 0.42 44 22 1 2 July-Aug-Sep R3

CB - 1.09 101 79 4 1 All year round R1 R2 R3

WB - 0.92 87 107 11.2 1.6 All year round R1 R2 R3

(BS = barley silage; GC = green clover; VOH = vetch oat hay; CS = cereal straw; CB = grain barley; WB = wheat bran; UFL = milk fodder unit; UEL 
= milk energy unit; PDIN = intestinal digestible proteins enabled by nitrogen; PDIE = intestinal digestible proteins enabled by energy; R = ration

Table 2. Energy input (UFL) by period (30 and D60),
breed and lactation period and DM consumption (kg.day-1)

State Breed Lactation period

L1 UFL L2 UFL L3 UFL

30 PH 9.5 ± 2.2a 7 ± 1.2 11 ± 3b 8 ± 1 11.6 ± 2.3b 8 ±1.4

MB 10.4 ± 1.4b 8 ±  0.6 12.5 ±1.7bc 8.6 ± 0.4 12 ± 2b 8 ±1.4

60 PH 12 ± 2a 10 ± 0.8 14.5 ± 3b 10 ± 1.2 14.5 ± 2b 10 ± 0.8

MB 14.5 ± 1.6b 11 ± 1 15.5 ± 2.6 12 ± 1.4 15b ±1.4b 12 ± 0.6

Results in the same row and the same column followed by distinct letters are different at the threshold of P < 0.05; L1, L2, L3: first, second and third 
lactation periods; PH = Prim’Holstein; MB = Montbéliarde; UFL= milk fodder unit

Table 3. Average energy and protein concentrations of rations consumed by period
(first control at D30, D60 and D90), breed (PH, MB) and lactation (L) period.

 Lactation period L1 L2 L3

State Breed UFL PDIE PDIN UFL PDIE PDIN UFL PDIE PDIN

First control PH 0.80 83 78 0.78 86 78 0.81 87 132

MB 0.78 84 77 0.78 83 79 0.80 82 118

D30 PH 0.74 87 78 0.73 85 81 0.69 85 126

MB 0.77 85 81 0.69 86 82 0.67 88 135

D60 PH 0.83 88 78 0.69 85 125 0.69 83 123

MB 0.76 87 83 0.77 90 135 0.80 87 125

D90 PH 0.83 85 129 0.81 85 129 0.81 85 129

MB 0.82 88 135 0.79 88 135 0.82 87 132

PH = Prim’Holstein; MB = Montbéliarde; UFL=milk fodder unit; PDIN =intestinal digestible proteins enabled by nitrogen; PDIE= intestinal digestible 
proteins enabled by energy
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Changes in nutritional needs and input
Energy balance

The calculation of energy and nitrogen requirements 
was based on the estimation of body weight for mainte-
nance, and the average milk production. Intakes are calcu-
lated from the average DM consumption and the average 
protein energy concentrations of the rations consumed per 
control phase (Table 3).

The energy input was insufficient (Table 4). The energy 
input/expenditure imbalance persisted until D60, when it 
recovered to become positive.

The coverage rates of energy expenditure were only 
70 % for PH and 77 % for MB during the first week of 
lactation, then dropped to 66 % and 74 %, respectively, by 
D30. It was not until the D90 of lactation that the balance 
between needs and input was restored, with an average 
rate of 120 %, to more than cover the energy expenditure. 
This energy deficit was recurring in both breeds, and reap-
peared in the subsequent lactation period. In comparison, 
MB has always consumed more energy than PH.

Table 4. Rate (%C) of energy needs (B) and input (A) by period
(first control, D30, D60 and D90), breed (PH, MB) and lactation (L) period.

 Lactation period L1 L2 L3

State Breed B A %C B A %C B A %C

First C PH 8 5.6 70 9 6.2 69 8.9 6.5 73

MB 8.6 6.6 77 9 7 78 9.8 7.2 74

D30 PH 10.7 7 66 11.2 8 72 10.9 8 73

MB 10.8 8 74 11 8.6 78 11.4 8 70

D60 PH* 10.4 10 96 10.8 10 93 10.5 10 95

MB 10.8 11 102 11 12 109 11.9 12 101

90th PH 9.6 11.6 120 10 12.1 121 9.5 11.6 122

MB 10 12. 3 123 10.2 12.6 123 11 12.5 113

Table 5. PDI needs (B) and PDIE and PDIN inputs in g/cow/day by period
(first control, D30, D60 and D90), breed (PH, MB) and lactation (L) period.

Lactation period L1 L2 L3

A B A B A B

State Breed PDIE PDIN PDI PDIE PDIN PDI PDIE PDIN PDI

First C PH 581 437 780 688 624 876 696 1056 861

MB 714 508 876 747 711 900 738 1062 986

D30 PH 827 546 1068 935 891 1111 986 1462 1087

MB 884 648 1116 1088 1025 1116 1056 1620 1164

D60 PH 1056 780 1034 1233 1871 1068 1204 1784 1039 

MB 1262 913 1116 1364 2093 1116 1305 1875 1221

D90 PH 1190 1496 934 1275 1935 950 1275 1935 900

MB 1320 1701 1016 1408 2160 1024 1392 2112 1100

Table 6. Average nitrogen imbalance in g per cow and day (D) for PDIE (e) and PDIN (n), cumulated (DC) at D30, D60 and D90), by breed 
(PH, MB) and lactation (L) period.

Lactation period L1 L2 L3

 State  Breed  D(g) DC(kg) R* D(g) DC(kg) R* D(g) DC(kg) R*

D30 PH 522(n) 15.6 40 220(n) 6.6 6 101 3 -59

MB 468(n) 14 30 91(n) 2.7 7 108 3.2 -71

D60 PH 254(n) 22.2 28 +164(e) - -64 -165 - -58

MB 203(n) 20 32 +248(e) - -61 -84 - -48

D90 PH +256(e) - -26 +325(e) - -55 375 - -57

MB +304(e) - -30 +384(e) - -60 292 - -58
R* = PDIE-PDIN/UFL ratio
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Energy and protein balance
Tables 5 and 6 show the protein inputs. A comparison 

of average quantities between needs (B) and inputs (A), re-
gardless of breed or lactation period, revealed that protein 
inputs (PDI) were lower than needs, particularly during the 
30 days of lactation.

At the start of lactation, cumulative deficits between 
protein needs and protein input (Tables 5 and 6) were sig-
nificant, ranging from 14 kg to 15.6 kg of PDI at D30 and 
from 20 kg to 22.2 kg at D60. They became positive when 
the balance between needs and inputs was restored at D90 
in the first lactation and D30 in the second and third lac-
tation periods. In terms of quality, the ration’s degradable 
nitrogen input, as measured by the PDIE-PDIN/UFL ratio 
(R*), was above the required standard, which must not ex-
ceed a score of 4 in the first lactation until D60 and only 
until D30 in the second and third lactation.

Evolution of body weight and reserves
Body weight (BW) was higher (P < 0.05) in MB (580 

± 45 kg) than in PH (510 ± 37 kg) at first calving. During 
the second and third calving, it increased for both breeds, 
reaching 607 ± 42 kg and 620 ± 28 kg for MB and 555 ± 49 
kg and 580 ± 33 kg for PH, respectively. Table 7 displays 
the average results for BCS evolution. The mobilization of 
body reserves was 0.5 (PH) and 0.4 (MB) during the first 
30 days of first lactation and was not significant, but at 
D60, PH mobilized more reserves than MB (respectively, 
0.8 and 0.6 points (P < 0.05). At dry-off in the first lacta-
tion, reserves in both breeds had not been fully replenished 
(BCS: MB 2.6 and PH 2.4). Fat mobilization was similar 
by D30 (average 0.6) during the second and third lactation 
periods; both breeds reached and maintained the 2-point 
threshold until D60. The return to the level of reserves at 
calving was never achieved in either breed in all three lac-
tation periods.

Table 7. Variations in body weight (BW), body condition score 
(BCS) at the main physiological phases of the 3 lactation (L) peri-

ods.

State Breed Lactation period

L1 L2 L3

BW  at calving PH 510 ± 45a 555 ± 49 580 ± 33

MB 580 ± 38b 607 ± 42 620 ± 28

BCS V PH 2.8 ± 0.2a 2.4 ± 0.2 2.0 ± 0.2

MB 3.0 ± 0.2b 2.6 ± 0.3 2.4 ± 0.2

BCS 30 PH 2.3 ± 0.2a 1.8 ± 0.2 1.6 ± 0.3

MB 2.6 ± 0.3a 2 ± 0.3 1.8 ± 0.3

BCS 60 PH 2 ± 0.2a 1.8 ± 0.2 1.5 ± 0.2

MB 2.4 ± 0.3b 2 ± 0.3 1.8 ± 0.2

BCS DO PH 2.4 ± 0.2a 2.1 ± 0.3 -

MB 2.6 ± 0.3b 2.3 ± 0.2 -

Results in the same row and column followed by distinct 
letters differed at the P < 0.05 threshold expressed for loss 
in BCS versus BCS V.

DISCUSSION

Changes in nutritional needs and input
In dairy farming, energy deficiency (ED) occurs when 

the energy input of the ration is less than the animal’s 
needs. It is caused by the animal’s specific physiological 
status (especially at the start of lactation) and feeding prac-
tices linked to the farmer’s objectives (rationing) and/or 
farm hazards (food shortage) [20]. A discrepancy between 
the quantity of MSI and needs is observed as early as the 
last month of gestation: ingestion capacity tends to fall in 
the last days of gestation, while needs only increase. The 
dry matter consumed in the last three weeks before calving 
decreased by 32 %. More specifically, 89 % of this de-
crease occurs during the final week of pregnancy [22, 25]. 
Feeds given at the start of lactation have a low energy den-
sity (0.7 to 0.8 UFL.kg-1 DM) and cannot compensate for 
the decrease in MSI needed to meet needs during this time.

The average energy density of the rations consumed 
is significantly lower than the 0.95 UFL.kg-1 DM usually 
sought in early lactation. This is difficult to achieve be-
cause very good forages rarely exceed 0.9 UFL UFL.kg-1 
DM, whereas common energy concentrates like cereals 
rarely exceed 1.2 UFL UFL.kg-1 DM [17]. Protein and en-
ergy requirements doubled after calving, but the amount 
of dry matter ingested per day only increased by 25 % in 
the first 30 days and by 60 % by D60. This finding is con-
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sistent with the findings of  H a y i r l i  et al. [25], who 
revealed that the maximum IMS occurs 2 to 4 months after 
calving. Dry matter input (DMI) is one of the peripartum 
period’s challenges for limiting the energy deficit’s extent. 
The goal is to have a dairy cow with the highest input ca-
pacity possible [26]. Feeding during the dry period mod-
ulates the amount of MSI in our study by focusing on dry 
forages such as vetch-oat hay (VAM) or cereal straw. This 
reduction in feed input can reach 30 % in the days leading 
up to parturition [22, 36, 37] and then gradually increase 
[2], peaking between 10 and 12 weeks of lactation [18]. 

Evolution of body reserves
BCS at calving is 3 points for MB and 2.8 points for PH, 

both below the recommended levels. The goal is to have a 
dry-off score of 3.5 points and keep it stable until calving [15].

Some authors, however, suggest a slightly lower score 
of 3.25 points at calving [38, 41]. If a cow calves too thin 
(BCS < 3 points) and mobilizes 3 to 4 times less of her 
reserves [16], the deficit will not be made up, preventing 
the body from mobilizing adipose tissue. We frequently 
observe an exacerbated imbalance between entrances (in-
gestion) and outlets (production) at this stage. As a result, 
the difficulty in adapting regulatory mechanisms can result 
in disorders such as steatosis and ketosis. The amount of 
dry matter ingested at the start of lactation decreases with 
calving body condition [7], with a proportional relation-
ship for calving body condition ranging from 1.6 to 3.8 
(scale 1 to 5). Between two groups of cows with a one-
point difference in BCS, the difference in dry matter input 
per day is 1.3 kg; a cow with a 3.5-point score at calving 
consumes 1.3 kg less per day than a cow with a 2.5-point 
score. An average BCS of 3.5 to 3.2 is accepted for first 
calving [16, 38, 41]. The energy deficit, which lasts until 
D60 in all lactation periods, explains the low PL in both 
breeds in relation to their potential.

W a l t n e r  et al. [42] reported a 322 kg drop in milk 
in the D90 following the start of lactation due to a 3 to 
2-point decrease in BCS at first calving. During the first 
phase, there was a significant decrease in body condition, 
with a loss of 0.5 points, which is consistent with the find-
ings of  M o u f f o k  et al. [33], who found an average 
decrease of 2.8 to 2.5 points during the first 60 days of lac-
tation. This loss of body condition is caused by the intense 
use of body reserves following calving. During the first 60 
days after calving, lipid mobilization ranged from 20 to 

70 kg [34]. The reasons for fat reserve mobilization, and 
thus the decrease in body condition observed at the start 
of lactation, are linked to a negative energy balance. After 
calving, average milk production peaks, while energy con-
sumption remains low compared to the amount required 
for milk production.

The second phase of the body condition curve occurs 
after 60 postpartum days, with an increase in BCS [14]. 
This reflects the reconstitution of the animal’s energy re-
serves, which is linked to the animal’s ability to ingest dry 
matter and activate lipogenesis at the expense of lipolysis, 
which decreases. Excess nutrients are thus absorbed and 
stored in reserve tissues, increasing the body condition 
score. Body condition score returns to the same level as at 
calving at the end of lactation [42], which was not the case 
in our study, where the cows’ BCS never returned to the 
fattening level at calving. According to  W a l t n e r  et al. 
[42], Holstein cows in Washington, USA, reach their low-
est body condition level 60 days after calving after three 
stages of lactation. 

Milk production
In the first, second, and third lactation periods, Mont-

beliarde cows calving late at 32 months produced more 
milk than PH cows calving early at 24 months: 246 kg, 
364 kg, and 520 kg of milk, respectively. These findings 
are consistent with those of  A b e n i  et al. [1], D o b o s   
et al. [12],  F i s h e r  et al. [19], and  L i n  et al. [32], who 
found that late calving increases PL in primiparous cows, 
regardless of breed or feeding strategy.

These increases range from +34 kg to +70 kg of milk 
per 10 kg difference in live weight at first calving, while 
milk production varies quantitatively and qualitatively de-
pending on feeding strategy and cow parity [21]. The ad-
ditional growth needs for body development compete with 
those of lactation for PH in early calving at 24 months [30], 
which is explained by the higher mobilization of reserves 
in this breed in first lactation. The higher PL levels in MB 
are due to its higher ingestion capacity, which is associated 
with age [27, 28] and live weight at first calving [30, 40]. 
Low PL in PH and MB during the first lactation is associ-
ated with low body mobilization, resulting in a 0.5-point 
loss in BCS. The significant growth that competes with 
lactation needs was 45 kg in PH in the first lactation and 
25 kg in the second lactation [30]. MB gained 27 kg during 
the first lactation and 13 kg during the second [30].
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Under the same dietary conditions and amid an energy 
deficit, PH’s negative effects are more intense than MB, as 
evidenced by  C u t i l l i c  et al. [11]. findings. An energy 
deficit is unavoidable and physiological at the start of lac-
tation. Observation of energy need coverage rates reveals 
discrepancies of around 30 % and 26 % between needs and 
inputs at the start of the first lactation for PH and MB, re-
spectively. This pattern recurs in both breeds’ subsequent 
lactation periods. These findings are consistent with obser-
vations of  J o u r n e t  [29] that the energy and nitrogen de-
ficiency risk in high-producing cows is greatest at the start 
of lactation (during the first month) when needs are highest 
and ingestion capacity is lowest.  D r a c k l e y  [13] re-
ported that net energy needs in early lactation exceed feed 
input by 26 % and 25 %, respectively. The same author 
also claimed that the udder consumes 97 % and 83 % of 
net energy, respectively, leaving little for maintenance and 
growth. It should be noted that even minor pathology can 
increase and perpetuate an energy deficit around calving 
[13, 29].

The recovery of the energy balance after 60 days of 
lactation is consistent with the findings of several authors, 
who found that it becomes positive again at around 8 weeks 
in primiparous cows and 12 weeks in multiparous cows [3, 
8]. Unlike energy reserves, protein reserves are scarce in 
early lactation and have little bearing on milk production. 
During involution, the majority of these reserves are sup-
plied by uterine muscle. Skeletal muscle protein mobiliza-
tion remains tolerable if a cumulative PDI deficit of more 
than 10 kg is not exceeded during the first month of lacta-
tion, corresponding to approximately 200 kg of milk. This 
tolerated level of PDI deficit is significantly lower than the 
results obtained in our study, which were mostly around 
15 kg for all breeds and lactation periods combined. This 
value is much lower than the energy deficit tolerated by 
high-potential cows.

The average protein concentration (g PDI: kg DM) of 
rations distributed at the start and middle of lactation (< 
100 g.kg-1 DM) is lower than that recommended for com-
plete rations, which recommend a PDI content of 120 g.kg-

1 DM at the start of lactation, compared to 110 g.kg-1 DM 
for cows in mid-lactation [9]. When the nitrogen deficit 
concerns PDI input, i.e., a lack of absorbed amino acids, 
we observe a reduction in milk production at the start of 
lactation, which can explain a lower utilization of energy 
reserves. The degradable nitrogen deficit (PDIN input less 

than PDIE) observed in the first and second lactation limits 
the efficiency of microbial digestion and leads to a decrease 
in milk production due to reduced input. This deficiency is 
more pronounced in dry-off rations, where forages contain 
little degradable nitrogen. The ruminal flora is less toler-
ant of rapid transitions, and lower ingestion capacity at the 
start of lactation results in lower milk production [10, 23].

During the third lactation, however, there is an excess 
of degradable nitrogen (PDIN input greater than PDIE 
input). Excess degradable nitrogen places additional de-
mands on the liver, in addition to the significant postpar-
tum gluconeogenesis and potential steatosis, because am-
monia absorbed from the rumen activates hepatic detoxifi-
cation processes; however, converting ammonia to urea is 
energy-intensive, which is undesirable in times of energy 
scarcity. Using protected proteins in the form of tanned 
oilcake increases the nitrogen level of the ration while lim-
iting an excess of degradable nitrogen. This type of ratio 
also has the advantage of optimizing peak lactation, but it 
may have secondary effects on the energy deficit and, thus, 
the risk of ketosis because the increase in production is not 
offset by an increase in appetite [17].

CONCLUSIONS

Given the energy deficit, MB and PH performed below 
their milk production and reproduction potential over three 
lactation periods. Despite the prolonged nutrient deficit at 
the start of lactation, Montbeliarde cows, aged on aver-
age 7.9 ± 0.9 months, outperformed Prim’Holstein cows 
in milk production and reproductive performance. Both 
breeds’ body reserves deteriorated gradually over the three 
lactation periods, reaching critical levels at 60 days of lac-
tation. Montbeliarde cows, on the other hand, have always 
had higher reserves than Prim’Holstein. The level of post-
partum energy deficit in breeding females is a major risk 
factor for performance deterioration in dairy cows, par-
ticularly in Prim’Holstein and Montbéliarde. The severity 
and duration of this deficit after calving are determined by 
milk production, body reserves at the time of calving, and 
feed input.

The body condition score method for assessing energy 
imbalance reveals that an exaggerated loss of physiolog-
ical condition during the postpartum period is detrimen-
tal to performance. Regular estimation of body condition 
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scores to generate profiles is an important tool in both 
an individual approach for detecting subjects at risk and 
a herd-level approach for evaluating and correcting the 
energy feed distributed to dairy cows. Breed, age at the 
introduction into production, age at first calving, feeding 
conditions and reproductive control, and the balance be-
tween production and expenditure at a given age must all 
be considered when importing pregnant heifers.
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