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ABSTRACT

Objective:	To	explore	feeding	strategies	and	identify	eventual	errors	that	could	cause	poor	pro-
duction	and	reproduction	performances	in	dairy	farms	in	the	north	of	Algeria.
Materials and Methods:	A	survey	was	conducted	among	211	farms	of	different	sizes,	from	2014	
to	2018	to	compose	a	database	that	is	analyzed	statistically.
Results:	The	results	relative	to	the	nutritive	value	of	the	rations	showed	an	average	dry	matter	
intake	of	15.9	±	4.74	kg/cow/day,	providing	13.2	±	4.34	UFL	(Feed	Unit	for	Lactation)	of	net	energy	
and	1306	±	456	gm	of	protein	digested	 in	 small	 intestine	 (PDI)/cow/day.	A	high	proportion	of	
concentrate	intake	is	observed,	with	an	average	of	64.7%	±	17.4%	of	energy	intake	and	70.2%	±	
16.2%	of	nitrogen	intake. Dairy	cows	performances	were	characterized	by	a	low	milk	production	
regarding	their	genetic	potential	(14.2	±	4.73	kg	of	milk/cow/day),	a	calving	interval	>	to	one	year	
(397	±	20.4	days),	though	the	coverage	rates	of	their	nutrient	requirements	reached	120%. The	
typology	 of	 the	dietary	 rations	 allowed	 grouping	 them	 into	 three	 categories:	 deficient	 rations	
cluster	(DR),	correct	rations	cluster,	and	excessive	rations	cluster	(ER).	DR	and	ER,	which	are	not	
adjusted	to	animals’	needs,	were	found	in	57.8%	of	farms.
Conclusion:	It	is	obvious	that	the	feeding	management	in	the	dairy	farms	in	the	North	of	Algeria	
is	not	based	upon	scientific	achievements,	contributing	to	relatively	low	performances	of	cows	
as	well	as	to	important	financial	losses.	This	finding	imposes	the	necessity	to	adopt	a	correct	and	
accurate	rationing	of	animals.

ARTICLE HISTORY

Received	August	07,	2019
Revised	September	08,	2019	
Accepted	September	09,	2019
Published	November	02,	2019

KEYWORDS

Algeria;	calving	interval;	dry	matter;	
fertility;	net	energy	intake;		
nitrogen	intake

Introduction

Algeria is considered as one of the largest consumers of 
milk, and its products with an annual average estimated to 
150 l per capita recorded in 2015 [1], while international 
standards set by the World Health Organization evaluated 
at 90 l/capita/year. Consumption that the local produc-
tion can only satisfy by 33% [2]; therefore, the shortfall 
is filled by imports of milk powder at around 67% (868 
million dollars a year milk imports invoice [3]), which 
is obviously an important overhead cost on the Algerian 
state budget [3].

Although the milk production recorded a positive 
increase between 2009 and 2015 following the measures 
taken by the government in the context of several plans to 
develop and to improve the sector, it remains low consid-
ering the genetic potential of modern dairy cattle, which 
can grow on average between 5000 and 6000 kg per lacta-
tion in their country of origin [4].

The low productivity of dairy cattle is the result of sev-
eral ecological, technical, and socio-economic obstacles, 
which limit the farms profitability [5], and bother the good 
expression of the genetic potential of the cows, which 

This	is	an	Open	Access	article	
distributed	under	the	terms	of	the	
Creative	Commons	Attribution	4.0	
Licence	(http://creativecommons.org/
licenses/by/4.0)

http://doi.org/10.5455/javar.2019.f384
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/licenses/by/4.0


http://bdvets.org/javar/	 	 568Boukhechem et al./ J. Adv. Vet. Anim. Res., 6(4): 567–574, December 2019

show a drastic drop of their milk production (national milk 
production average estimated at 13.38 l/cow/day) [6]. In 
addition to the insufficiency of forage resources, an uncon-
trolled diet is undoubted the most incriminated reason 
for low production [4]. The aim of this study is to describe 
and evaluate the feeding management of dairy cows in 
Algerian farms and, thereby, identify possible errors of 
rationing that contribute to the fall in milk production of 
cows in order to correct them in the future.

Materials and Methods

Study area and choice of farms

The study was conducted in 211 farms of different sizes 
distributed in five regions of the north of Algeria (Fig. 1): 
146 farms were located in the region of Relizane [35°74′N, 
0°55′E at 85 m above sea level (ASL)], 59 farms in Souk-
Ahras (36°28′N, 7°95′E at 683 m ASL), four farms in 
Constantine (36°34′N, 6°66′E at 703 m ASL), one farm 
in Tipaza (36°59′N, 2°68′E at 221 m ASL), and one farm  
in the region of Medea (36°22′N, 2°56′E at 687 m ASL). 
These farms gathering a total of 3758 dairy cows of differ-
ent breeds were chosen for practical reasons of accessibil-
ity and availability of data (convenience sampling).

Survey

The descriptive investigation approach adopted involves 
the use of cross-sectional surveys. They were carried out 
for 4 years (from 2014 to 2018) and allowed to recover 
a large number of data. The questionnaire established to 
achieve these surveys covered the compositional aspects 
as well as the amount of daily food rations served to the 
cows, the amount of the milk collected daily, the data of 
the milk fat analyzes realized by the collector, and, finally,  
the dates of calvings.

Data analysis

First, the nutritional values of the rations were calculated 
from the Ruminant Feed Nutritional Value, Tables of Institut 

National de Recherche Agronomique (INRA) [7] to deter-
mine their total dry matter (DM), net energy, nitrogen, and 
mineral intakes (calcium and phosphorus). Afterward, the 
theoretical needs of cows were calculated. Maintenance 
needs were first estimated according to an average live 
weight of 600 kg, production needs were determined upon 
the daily milk yield average, which allows evaluating the 
coverage rates of different nutrient requirements of dairy 
cows per farm. The average dairy performances per cow, 
per farm, and per day were estimated for the month cor-
responding to the visit by dividing the total amount of the 
produced milk during this month by the number of the 
days and by the number of the lactating cows. Concerning 
the assessment of the fertility in the farms and the calving 
interval (CI), the most technico-economic criterion in dairy 
production [8,9] was deduced by calculating the average of 
the recorded intervals.

Statistical analysis 

Analysis of variance was performed with GLM procedure 
in SAS (Statistical Analysis System; SAS Release 9.1) to 
study the effect of certain factors (qualitatives). The used 
model form is: Yijkl= u + Ri + STj + SZk + FNl + eijkl

u = general mean
Ri = region effect (i = 1–5)
STj = effect of the farm status (j = 1– 2)
SZk = effect of the season (k = 1–4)
FNl = effect of the forage nature (l = 1–4)
eijkl = residual error
To study the effect of certain factors (quantitatives), the 

Pearson correlation coefficients were calculated using the 
CORR procedure by the R software (version 3.4.4).

To establish the typology of the distributed rations of 
the cows, a principal component analysis (PCA) was done 
by the R software.

Results and Discussion

Global characteristics of feeding practices

The studied diets were characterized by a total average 
dry matter intake varying from 5.2 to 29.7 kg per cow and 
per day with an average of 15.9 ± 4.74 kg, equal to 2.65 kg 
per 100 kg of live weight. This value is slightly below the 
cited standards in the literature [10] and those observed 
by Ouarfli and Chehma [11] in Ouargla in the desert (19.5 
kg), Ghozlane et al. [12] in Constantine (19.3 ± 2.02 kg/
day) and Srairi and Kessab [13] in Morocco (19.4 kg/day).

In fact, in 3.3% of the farms, the rations were only com-
posed of fodder, in 13.3%, the concentrate provided less 
than 30% of dry matter, whereas it has brought more than 
50% in 39.8% of the farms.

Hence, the proportion of fodder in dry matter intakes 
varied from 17.95 to 100% for an average of 55% ± 15.6% 
per farm. In the majority of farms (56.9%), the fodder Figure 1. Geographic location of study sites (Algeria).
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distributed was in its dry form (hay or straw), while green 
fodder was present in 39.8% served alone (4.7%) or with 
dry roughage (35.1%). Silage was observed only in 3.3% of 
the farms.

As a result, the concentrate provided 44.9% ± 15.6% of 
the dry matter, ranging from 0% to 82.1%. This proportion 
is represented by a mean daily concentrate intake of 8.47 ± 
3.71 kg per cow, per day, and per farm. Concentrates were 
offered twice daily before or during milking. This value, 
which is comparable to that reported by Ghozlane et al. 
[12] in Constantine (41.9% ± 8.33%) and lower than that 
recorded by Ouarfli and Chehma [11] in Ouargla (58.6%), 
remains above the recommended standards [14]. It is due 
to a lack of fodder sources area and poor quality fodder. 
The high proportion of concentrate in the diets may cause 
an increase in risk of metabolic diseases and increase the 
production cost. 

It was found that the amount of concentrate distrib-
uted, and thus, the forage/concentrate ratio varied upon 
the nature of the fodder composing the basic ration. When 
the latter consisted only of dry fodder (hay and/or straw), 
a proportion of concentrate of 51% was recorded compar-
ing to 35.3% when the basic ration was composed of dry 
fodder mixed with green fodder.

Nutritive value and equilibrium state of diets

The total net energy average provided by the diets is evalu-
ated at 13.2 ± 4.34 UFL per cow per day, equal to 0.83 UFL 
per 1 kg of dry matter. This energy intake allows theoret-
ically producing an amount of milk equivalent to 18.7 kg.

It is important to note that concentrate gives the cows 
nearly 2/3 of this energy: 64.7% ± 17.4%. This ratio is 
higher than those recorded by Ouakli and Yakhlef [15] in 
the dairy basin of Mitidja (56% ± 0.25%), Madani et al. [16] 
in the semi-arid region of Sétif (42% to 53%), Ghozlane et 
al. [12] in Constantine (56.0% ± 7.42%), and El-Khattar 
[17] and Srairi [18] in the region of Rabat-Salé in Morocco 
(51% and 55%, respectively). On the other hand, it is lower 
than that reported by Ouarfli and Chehma [11] in the saha-
rien region of Ouargla (71%) and Srairi and Kessab [13] in 
six specialized farms in Morocco (73.1%).

The yield of the net energy of concentrate per kg of 
the produced milk is 0.66 ± 0.39 UFL/kg. It is higher than 
those reported by Madani et al. [16] in three farms in Sétif  
(0.32 to 0.53 UFL/kg) and lower than those observed by 
Kadi et al. [19] in Tizi Ouzou (0.80 ± 0.14) and Srairi and 
Kessab [13] in Morocco (0.75 UFL/kg). This situation is 
caused by the poor quality of the fodder but especially by 
the small quantities consumed.

Regarding nitrogen rationing, the average total intake of 
nitrogenous matter was 1306 ± 456 g PDI per cow per day, 
with a mean difference recorded between protein digested 
in the small intestine when rumen-fermentable nitrogen is 

limiting (PDIN) and protein digested in the small intestine 
when rumen-fermentable energy is limiting (PDIE) of 138 
± 142 g PDI. The theoretical amount of milk allowed by this 
intake is 19.1 kg/day.

The proportion of concentrate in the total nitrogen 
intake is 70.2% ± 16.2%, lower than 75.6% reported by 
Ouarfli and Chehma [11] in Algeria’s desert.

This high proportion of concentrate in energy and nitro-
gen intakes may indicate that this one also covers some of 
the maintenance needs, while the latter is supposed to be 
covered by the basic ration composed of fodder [10].

Excessive use of concentrate may increase the risk of 
metabolic disorders, particularly the subclinical form that 
constrains both production and fertility of cows [20] and 
increases production costs and, therefore, causes consid-
erable economic losses.

This finding was made earlier by several researchers 
[21,22]. It is due, according to them, to the fodder deficit 
that characterizes the whole farms in Algeria with a low 
production (poor exploitation of the available agricultural 
area and low irrigation) and/or the insufficiency of the 
supply of fodder resources. In most farms, the fodder is of 
poor quality and is only used for its filling effects.

The nitrogen/net energy ratio of the diet presents an 
average of 99 ± 13.3 gm of PDI/UFL. It is close to recom-
mendations (95 gm) and just below the upper tolerated 
limit (100–105 gm) to cover the needs of animals while 
avoiding nitrogen wastes and their negative environmen-
tal impacts and controlling the food cost [23]. A quarter 
of farms (25.1%) have a nitrogen/net energy ratio greater 
than 105 gm.

The microbial ratio (Rmic), which determines a toler-
able deficit in PDIN relative to the PDIE, compensated by 
PDIN from salivary urea [23] ranged from −79.2 to +35.6 
gm of PDI/UFL. It was below the threshold value (−8 for 
a production level ranging from 15 to 25 kg milk/d/cow) 
in 26.5% of farms. Nevertheless, there are not very high 
Rmic values that may be detrimental from an environmen-
tal point of view (higher urinary nitrogen release) and eco-
nomic (nitrogen concentrates are often expensive).

The mean difference between the theoretical milk yield 
allowed by the net energy and that allowed by the nitro-
gen of the ration was 2.89 ± 3.22 kg of milk reflects an 
imbalance of the rations. This gap between the energy and 
protein intakes of the ration (energy wastage) is a limiting 
factor that determines the resultant production of a com-
promise between the two factors. Body reserves would 
serve as a buffer, at least for relatively short periods and 
allow cows to be in good body condition [24].

The coverage rates of energy and nitrogen require-
ments were estimated with mean values ranging from 
120% ± 43.4% and 120% ± 46.5% consecutively. Energy 
requirements were covered in 68.1% of rations, while in 
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31.9%, these needs were not covered. Similarly, nitrogen 
requirements were covered in 65.4% of farms.

Regarding the contributions of mineral materials, they 
were deficient with a total average calcium intake of 41.4 ± 
22.1 gm and, therefore, an overall coverage rate of 48.2% 
± 28.3%. Rations in which calcium requirements were 
covered accounted for only 5.76% of the total, while phos-
phorus requirements were covered in 66.5% of the visited 
farms with an average total intake of 135 ± 68.3 gm per 
cow and per day and an average coverage rate of phospho-
rus requirements of 124% ± 51.4%.

Phosphocalcic requirements were not covered in most 
farms. This may be due to low inputs of forages considered 
as the main source of ingested minerals. These phospho-
calcic deficiencies and imbalances can have multiple con-
sequences (sterility, low milk production, milk fever, less 
resistance to microbial and parasitic diseases, etc.), induc-
ing serious economic impact [23].

The variations of the nutritional values of these rations 
according to different factors have been disparates. The 
statistical study shows that a large variability in the nutri-
ent intakes of rations from one region to another (p < 0.01) 
with an increase in DM, net energy, nitrogen, calcium, and 
phosphorus intakes has been observed starting from the 
east to the west of the country. This is probably due to the 
increase in the proportion of the concentrate in the diet 
that has varied in the same way. The coverage rates of dif-
ferent nutrient requirements of the cows remain, however, 
independent of the effect of the region factor (p > 0.05). 
The feeding practices were not therefore specific to the 
regions.

On the other hand, the status of the farm (public or 
private), the herd size, and the ration season had no sig-
nificant effect on different nutrients intakes of the rations  
(p > 0.05), while the ration season had a significant effect 
only on the coverage rates of net energy and nitrogen 
requirements (p < 0.05). In addition, rations of winter 
period had the best coverage rates compared to spring and 
summer periods. This can be explained by the high intake 
of concentrate during the wintering.

Farms performances

The milk yield represented by the average daily produc-
tion was 14.2 4.73 kg per cow and per farm, ranging from 
2.68 to 27.2 kg. This value is comparable to the national 
average (13.38 l) [6] and that recorded by Ghozlane  
et al. [12] in Constantine (14.9 ± 2.74 kg/cow/per day) but 
higher than those reported by Ouarfli and Chehma [11] in 
Ouargla (11.5 kg/cow/day) and by Kadi et al. [19] in Tizi 
Ouzou (12.78 ± 3.67 l).

An extrapolation permitted to estimate a production in 
305 days of approximately 4333 ± 1444 kg/cow. Despite 
the net energy and nitrogen intakes, which in theory allow 

to produce higher quantities, this performance remains 
low and far from the performances recorded in the devel-
oped countries [25]. It reflects a poor expression of the 
genetic potential of cows. This can be explained by a devi-
ation of the metabolism according to the composition of 
the ration and/or the existence of other stress sources 
(livestock buildings, temperature, hygiene), where, any 
deficiency, excess or imbalance in the diet may reduce milk 
production, degrade its quality, or even more cause nutri-
tional diseases [10].

Dairy production was highly influenced (p < 0.01) 
by dry matter, net energy, nitrogen intakes, the coverage 
rates of energy and nitrogen requirements, and to a lesser 
degree by the forage/concentrate ratio (p < 0.05).

A large difference (p < 0.01) was also observed between 
private and public farms, where the best production means 
were observed (Table 2).

Similarly, improvement in dairy performance was 
observed with the increase in the herd size (p < 0.05, 
Table 2). This can be explained by variations in practices 
between traditional and industrial livestock farming.

On the other hand, the average of the farms milk pro-
duction was independent of the influence of the region, the 
ration season, and the nature of forages, the phosphocalcic 
intake and the lactation stage (p > 0.05).

The produced milk fat (MF) was estimated at 33.8 ± 1.63 
gm/kg. It was highly influenced by farm status, regions, 
dry matter, net energy and nitrogen intakes, forage and 
concentrate proportion in the diet (p < 0.01), and at a less 
degree by ration season, calcium, and phosphorus intakes 
(p < 0.05). It should be noted that there was no significant 
effect (p > 0.05) of the herd size, the nature of forages, and 
the lactation stage on the variations of the fat matter con-
tained in the produced milk.

Concerning the fertility of the cows represented by the 
calving interval, it was estimated meanly of 397 ± 20.4 
days per cow and per farm. Knowing that the accepted 
standard for this parameter is around 365 days [8], only 
3.66% of farms had a CI average less than or equal to  
365 days.

Fertility was not influenced by diet composition and 
intakes with the exception of nitrogen and calcium intakes 
(p < 0.05). All other factors including milk performance 
had no significant influence on fertility (p > 0.05).

Typology and factors of variation

In order to establish a typology of dietary rations of the 
sample, a PCA of 211 rations was applied to 15 quantita-
tive variables contributing to a total inertia of the three 
first axes of 62.4%. The main plan (defined by axes 1 
and 2) allowed a good graphic discrimination (Fig. 2): on 
the x-axis, the nutrient intakes of the rations (total DM, 
net energy intake, nitrogen intake, and coverage rates of 
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energy and nitrogen requirements), on the ordinate level 
of performances (milk production, calving interval) as 
shown in Table 3.

The hierarchical ascending clustering (HAC) was per-
formed on 15 variables. In this case, three clusters (ration 
types) were identified (Table 4) keeping a variance between 
the clusters of 62.42% of the total variability (Fig. 3).

Table 1.	 Total	intakes	means	of	the	studied	rations.

Parameter Total DM 
(kg)

Concentrate 
proportion (%)

Net Energy 
(UFL)

Nitrogen (gm of 
PDI)

Ca (gm) P (gm)

Mean	±	standard	deviation 15.9	±	4.74 44.9	±	15.6 13.2	±	4.34 1306	±	456 41.4	±	22.1 61.4	±	23.4

Status Public	(1.4%) 12.7	±	0.99 42.9	±	10.2a 11.3	±	2.46 1236	±	283 55.8	±	19.1 57.1	±	10.2

Private	(98.6%) 16	±	4.75 45	±	15.6b 13.2	±	4.36 1307	±	458 61.5	±	23.5 55.0	±	15.6

Herd	size <	5	(1.4%) 19.3	±	1.70 48.8	±	6.83 18	±	5.57 1869	±	595 64.2	±	21.3 51.2	±	6.83

5–9	(34.6%) 16	±	4.69 42.1	±	16.8 12.9	±	4.23 1267	±	440 59.8	±	23.1 57.9	±	16.8

10–19	(45%) 15.9	±	4.88 46.6	±	15.7 13.3	±	4.37 1292	±	460 62.7	±	24.1 53.4	±	15.7

20–49	(14.2%) 15.6	±	5.19 44.4	±	13.0 13.1	±	4.78 1302	±	464 61.3	±	25.3 55.6	±	13

50–99	(2.4%) 16.7	±	3.60 43.5	±	6.28 14.3	±	3.20 1536	±	373 57.3	±	14.2 56.5	±	6.28

≥	100	(2.4%) 15.6	±	2.37 56.6	±	11.5 14.2	±	2.13 1577	±	393 63.3	±	19 43.3	±	11.5

Season Winter	(22.8%) 18.8	±	3.67 49.7	±	11.5 15.8	±	3.51 1585	±	400 72.8	±	22.8 50.3	±	11.5

Spring	(21.8%) 13.8	±	3.42 42.2	±	17.2 11.9	±	3.53 1213	±	369 61.2	±	20.0 57.8	±	17.2

Summer	(43.6%) 15.1	±	4.98 42.8	±	17.2 12.2	±	4.46 1176	±	466 54.4	±	23.4 57.2	±	17.2

Autumn	(11.8%) 17.4	±	4.97 48.7	±	9.10 14.5	±	4.38 1417	±	419 65.8	±	22.1 51.2	±	9.10

Typology
clusters

Cluster	1	(30.8%) 11.3	±	3.50a 30.1	±	15a 8.48	±	2.51a 823	±	255a 44.6	±	20.1a 69.8	±	15a

Cluster	2	(42.2%) 16.4	±	2.75b 55.1	±	9.20b 14	±	2.3b 1385	±	258b 63.7	±	20.4b 44.9	±	9.20b

Cluster	3	(27%) 20.4	±	3.66c 46.1	±	10.1c 17.5	±	3.13c 1731	±	369c 77	±	19.1b 53.9	±	10.1b

abcThe	values	on	the	same	column	with	different	letters	in	superscript	are	different	in	p	<	0.05.

Table 2.	 Performances	means	of	the	surveyed	farms.

Parameter Milk production (kg) Milk fat (gm/kg) CI (day)

Total sample 14.2	±	4.73 34.7	±	1.68 397	±	20.4

Status Public 16.5	±	1.44a 34	±	00a 392	±	6.66a

Private 14.2	±	4.75b 34.7	±	1.68a 397	±	20.5a

Herd	size <	5 11.0	±	1.61 36	±	00a 393	±	5.66a

5–9 14	±	5.09 34.6	±	1.77a 401	±	16.6a

10–19 14.1	±	4.58 34.9	±	1.56a 396	±	23.6a

20–49 14.8	±	3.92 34.6	±	1.93a 392	±	20.3a

50–99 18.1	±	3.17 34	±	00a 390	±	7.97a

≥	100 16.2	±	8.90 32	±	00a 390	±	2.83a

Season Winter 15.1	±	5.71a 35.4	±	1.27a 401	±	13.8a

Spring 14.9	±	4.78a 34.1	±	1.68a 393	±	18.1a

Summer 13.5	±	4.37a 34.3	±	1.87a 398	±	25a

Autumn 13.5	±	3.47a 35.5	±	1.15a 397	±	17.2a

Typology	clusters Cluster	1 13.2	±	4.49a 33.3	±	1.54a 395	±	23.8a

Cluster	2 16.5	±	4.59b 35.3	±	1.34a 402	±	21.5b

Cluster	3 12.4	±	4.00c 35.0	±	1.58a 392	±	10.9a

abcThe	values	on	the	same	column	with	different	letters	in	superscript	are	different	in	p	<	0.05.



http://bdvets.org/javar/	 	 572Boukhechem et al./ J. Adv. Vet. Anim. Res., 6(4): 567–574, December 2019

Finally, three types of rations were identified:

•  The Cluster 1 (deficient rations) is the group of the 
deficient rations found in 30.8% of farms. These diets 

are characterized by lower DM, net energy, and nitro-
gen intakes (Table 1), and therefore, all cows nutrient 
requirements are not covered in this cluster. The cov-
erage rate is estimated on average at 80.7% ± 22.8% 
for energy needs; 80.2% ± 25.5% for nitrogen needs; 
37.1% ± 17.7% for calcium needs, and 92.3% ± 
39.6% for phosphorus needs. The average milk yield 
in this group is 13.2 ± 4.49 kg/cow/day/farm, close 
to the overall mean, while the calving interval of 395 
± 23.8 days is below the overall average.

•  The Cluster 2 (correct rations) gathers the so-called 
correct rations, distributed in 42.2% of the farms 
with DM, net energy, and nitrogen intakes compara-
ble to total averages (Table 1) where the majority of 
the nutrient needs are covered. These rations cover 
116% ± 16.2% of energy needs; 114% ± 21.5% of 
nitrogenous requirements; 120% ± 43.4% of phos-
phorus requirements, and 37.4% ± 14.9% of calcium 

Table 3.	 Statistical	links	of	variables	with	the	first	three	axes.

Variables Symbol in the factor map
Dim1 
(%)

Dim2  
(%)

Dim3  
(%)

Total	Dry	Matter MSTotale 65.7 15.0 10.4

Forage	percentage Pourcentagefourrage 38.4 54.0 01.7

Concentrate	
percentage

Pourcentageconcentre 38.4 54.0 01.7

Energetic	intake UFL 87.8 05.0 03.6

Nitogenous	intake PDIg 83.7 01.4 01.3

Energy	coverage	
rate

Tauxdecouvertureenergiepc 68.4 18.0 07.9

Nitrogen	coverage	
rate

Tauxdecouvertureazotepc 62.0 12.9 15.0

Milk	production Productionreellekg 02.1 10.8 75.4

MF MGgl 10.0 0 0.9

Calving	Interval intervalleVV 0.5 09.4 0.3

Figure 2. HAC of the individuals.

Table 4.	 Degree	of	statistical	signification	of	axes	with	the	clusters.

Cluster 1 Cluster 2 Cluster 3

Dim	1 p	<	0.001 p	<	0.001 p	<	0.001

Dim	2 p	<	0.05 p	<	0.01 p	<	0.001

Dim	3 p	<	0.01 p	<	0.01 p	<	0.01

Figure 3. Variables factor map (PCA).
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requirements. The amount of milk recorded in cows 
fed these rations was the highest among the groups 
with an estimated average of 16.5 ± 4.59 kg. On the 
other hand, the mean calving interval of 402 ± 21.5 
days is the highest of the groups. This finding could 
be attributed to the antagonism between milk pro-
duction and fertility [25].

•  The Cluster 3 (excessive rations) corresponds to 
excessive rations found in 27% of farms with DM, 
net energy and nitrogen intakes were higher than the 
overall averages (Table 1), where all nutrient require-
ments are fully covered. These rations cover 171% ± 
33.5% of energy needs, 172% ± 38.4% of nitrogen 
requirements, 74.6% ± 33.6% of calcium require-
ments, and 164% ± 46% of phosphorus require-
ments. Despite the high intakes, the amounts of milk 
recorded in cows consuming rations of this group 
were the lowest among the clusters with an aver-
age of 12.4 ± 4 kg (lower than the overall average). 
In addition, fertility in this group was better with an 
average CI of 392 ± 10.9 days below the overall mean.

Conclusion

The study of the characteristics of the served rations in 
some farms allows emphasizing the following points:

•  Lack of a food strategy based on covering the nutrient 
requirements of cows according to scientific rules. 
Observed feeding practices are conditioned by other 
constraints, including forage availability and food 
prices. This had led to the excessive use of concen-
trate to cover the needs of cows despite its negative 
impact on health status, profitability, and production 
cost.

•  Production values that do not deviate from the 
national average reflecting technical management 
problems of farms.

•  Food wastage was observed in 50.2% of farms (where 
coverage rates of nutrient requirements were greater 
than 110%). This is in addition to production costs.

Regardless of the other aspects of breeding, it is nec-
essary to provide technical support to breeders based 
primarily on the control and the improvement of forage 
production techniques and forage preservation in addition 
to technical and economic controls of feeding for a good use 
of the available resources, as well as for a good profitability.
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