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[epcnekTuBHOE HCCe0BaHIEe ObLTO MpoBeneHo Ha 10
KOMMEPYECKHUX MOJIOYHBIX CTa/laX B T€UYEHHE OJHOTO To/1a
[0 MOHUTOPHUHTY MOYEBUHBI B MOJIOKE, OMPEACICHHIO
BIIMSIHHSL XapaKTEPUCTUK PAllMOHA HA KOHIICHTPALIUIO U
OLIEHKE MOYEBHHBI B MOJIOKE, KAK YMEHBIIUTD €€ B
MOJIOKE ¥ YBEITUYHTH BBIICTICHHE a30Ta ¢ MOYOM. [TpoObI
MOJIOKa cOOMpalty JiBa pa3a B MECSIIl U aHAJTM3UPOBAIH HA
KOHIICHTPALMIO MOYCBUHBI, UCTIOJB3YsI
KOJIOPUMETPHUYECKYIO MpoLeaypy. Penpe3eHTaTuBHbIC
00pasibl KOPMOB OBUTH TaKXkKe COOpaHbI B TOT XKe ICHb
cbopa mMosnoka. B o6pasiax kopMa Obliia onpeneaeHHbI
KOHIICHTpAlMHU OeJIKa, YCBAaHBaeMOT0 B KUILICYHUKE, 1
YHCTAast SHEPTUs IS JIAKTALMH. PacyeTsl IPOBOIUITH O
(paHIy3CKOi METOMKE, a TAKXKE ONPEASIUIN
koHneHTpanuio PPB. Cpenxuit nnana3oH KOHIIEHTPAITH
MOYEBHHBI B MOJIOKe cocTasiisieT 25,0 - 32,0ur / mo.
Ha6iromanacs 3HaUNTEIBHAS TTONOKHUTEIBHAS CBSI3b (P
<0,01)Mexny KOHLIEHTpAeH MOYEBHHBI B MOJIOKE U
cozaepxkanueM ceiporo 6enka (CB) B kopme.

VY CTaHOBJICHO, YTO KOHLCHTPALUH MOYCBUHBI B MOJIOKE
(mr / on) otpuuarensHo ceszana (p <0,05)c

3 PeKTUBHOCTBIO YTHIM3ALMH a30Ta. bbuta oGHapyxeHa
TECHAs! MOJIOXKUTEINIbHAS KOPPEISILUSI MEXKIY CPSIHUMHU
3HAYCHUSIMH MOJTOYHOM MoueBuHsI (p <0,01)u
BbIJICTICHUS a30Ta ¢ MO4oit. OTMeueHa oTpULATeIbHAS
cBsa3b (P <0,01)Mexy ypoBHEM MOJIOYHOMN
HNPOIYKTUBHOCTH U 3()()EKTUBHOCTHIO YTUIIM3AIMHU a30Ta
B MOJIOYHBIX CcTajiaX. BbIBOA, 4TO KOJMYECTBO a30Ta B
paIMoHax sIBJISIETCS HanOoJee BAKHBIM (PaKTOPOM
MUTaHKs, BIUSIONIMM HA KOHIIGHTPALUIO MOYEBHHBI B
Moutoke. Takxke KOMMEPYECKHM MOJIOYHBIM (pepmepam
MOJKET OBITh TIOJIE3HO OTCIECKHUBATh KOHLCHTPALIUIO
MOYEBHHBI B MOJIOKE, TaK KaK 3TO MOXXET IIOMOYb
HOBBICUTB 3()(HEKTUBHOCTD HCIOJIB30BAHHUSI KOPMOB U
MHHHMH3HPOBATh MOTEPHU a30Ta B OKPYKAIOLIEH cpene
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This prospective study was conducted on 10
commercial dairy herds, over one year on milk urea
monitoring, determination of diets characteristics
effects on MU concentration and on assessment of
MU concentrations as a predictor of N utilization
and urinary N excretion. Milk samples were
collected twice every month and analyzed for urea
concentration using a colorimetric procedure.
Representative feed samples were also collected on
the same day of milk collection. Feed samples were
characterized and their concentrations of protein
digestible in the intestine and net energy for
lactation were calculated according to the French
system as well as PDI requirements. Average of
milk urea concentrations range is 25.0 - 32.0 mg/dI
A significant positive association (p<0.01) between
MU concentration and CP content was observed.
MU concentrations (mg/dl) were found to be
negatively associated (p<0.05) wéfficiency of
nitrogen utilization A close positive correlation

was found between average MU values (p<0.01)
and urinary N excretion. A negative association
(p<0.01) between level of milk production and
efficiency of nitrogen utilization in dairy herdsas
observed. It is concluded that the amount of
nitrogen in diets is the most important nutritional
factor influencing MU concentrations and
commercial dairy farmers may find it advantageous
to monitor milk urea concentration which could
help to improve efficiency of feeds use and
minimization of N losses to the environment
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INTRODUCTION

Interest in the use of milk urea (MU) concentrata@na practical indicator
of dietary protein status in dairy cows has grownsiderably in recent years. In
ruminant species, excess protein is converted to@ma in the rumen which is
absorbed into the bloodstream and ultimately dé&gukias urea by the liver.
Nutritional factors that have major effects on Mbhcentration aramount of
protein in the diets [1], rumedegradable protein and energy/protein ratio [2].
Milk urea is highly associated (0.88 to 0.98) whlood urea and its level
represents mainly (r = 0.86) N losses from rumeméatation [3].Lactating
dairy cows eliminate 2.5 to 3% of the urea formeéher through the milk [4].

The efficiency of N utilization in dairy cows isgically low and highly
variable (10% to 40%) compared with the highercedficy of other production
animals [5].In order to meet the nutritional requirements audtain milk
production, dairy producers often increase nutsietgnsity of diets. However,
the efficiency of feed protein is function of the@unt of ammonia supply to the
rumen and decreases as more crude protein is @ffejeAlthoughhigh dietary
protein stimulates milk production, overfeedingpobtein lead to an increase in
urine urea excretion and has been found to bendetital to reproductive and
animal health [7].

In particularly, increasing the level of crude giatin diets increases the
amount of nitrogen excreted in cow’s urine and teareases the efficiency of
nitrogen utilization. Several studies have showat texcessive milk urea
concentration could indicate the insufficient oé ug degradable proteins by the
micro-organisms present in the rumen, thus reflextessive nitrogen losses to

the environment [8, 9, 10]. The objectives of #tisdy were to (1) examine the
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effects of diet composition and nitrogen intake b concentrations and (2)
assess the potential of MU concentrations as aqioedf urinary N excretion
and the efficiency of N utilization under farm caiahs.

MATERIALSAND METHODS

Animals and feeding management

The study was undertaken on Friesian lactating doevs 10 dairy herds
located within a semi-arid climatic region of Md&eah in the central part of
Morocco, extending between latitudes 30° 50" arfd1®8 North and longitudes
7° 25" and 9° 25' West. During the experimentaliqugrthe animals were
assigned into groups of 20 to 40 dairy cows. Foragmponents of diets
consisted in corn silage (34.41%), fresh alfalf®.7%%) and wheat straw
(8.85%) completed by concentrate feeds: mixturecentrate feed (29.25%),
soybean meal (3.90 %), wheat bran (6.42%) and oweal (6.42%). Dairy cows
were milked twice a day and individually fed afeexch milking at fixed hours.
Farm grown Alfalfa green and wheat straw were effeio all the lactating cows
at 08:00 and 14:00h. Maize silage, mixture conegatfeed, soybean meal and
vitamin-mineral blend were offered as total mixatans (TMR) into two equal
parts and fed 2hours before each milking in morph¥y0O0h) and noon (16:00
h). The dairy cows were milked using a machine laad free access to water
throughout the day.

Diet calculation, sampling and milk urea analysis

Investigative visits were made twice in every mooth 10 commercial
dairy farms from April 2017 up to march 2018. Facle visit the milk sampling
and information on composition of diets distributéal dairy cows were
collected. Those diets were also characterized digyanic matter, crude
protein(CP) content, protein digestible in the stitee (PDI) with N or Energy as
limiting factor for rumen microbial growth (PDIN drPDIE) and net energy for
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lactation (UFL). The dry matter (DM) of forages wdstermined after drying
the samples at 60°C for 48 hours. Diet calculat@s based on information
relative to feed composition and nutrient value tbé feeds and animal
requirements using French PDI system with respeotach farm visit. The
requirements of the cows in terms of PDI and UFleaestimated following the
INRA equations. PDI and UFL balances were then estimated as fferefice
between allowances and dairy cow requirements, @otein balance in the
rumen (OEB =Onbestendige Eiwit Balans in the Dutch system) was given by
the difference between PDIN and PDIE of rations].[Ib determine the
nitrogen intake (Ni), the crude protein (CP) comtehthe diet ingested was
divided by 6.25 (Ni,g/d = CP/6.25The regression equations: N milk (g/d) =
188 [ 0.25*CP; NUE (g/d) =[132+16. 1*MUN were developed to predict
respectively N in milk and N urinary excreting [B3]. The equation (ENU =g
N milk /g Ni) was used to estimate efficiency of Wilization [5, 14]. For
individual cows, the information on test day milkoguction, milk fat and
protein content, body weight, parity and stageastdtion were collected from
farm records. Daily milk productions were adjusted an identical period of
days in lactation in order to compare the milk prcttbns between dairy herds.
The milk yield was calculated based on lactatiocleyof 305 days. Milk
samples were analyzed for urea content using a ric@tic p-
dimethylaminobenzaldehyde (DMAB) procedyi®] after little modification.
Milk (2 g) was diluted in 500ml of distilled watand deproteinised with 10 mi
of Trichloroacetic acid solution, centrifuged atOBOx g for 30 minutes and
filtered. Clear supernatant (5 ml) was mixed witmbof 4-DMAB reagent (1.6
g DMAB + 100 ml ethanol + 10 ml concentrated HQlhe milk urea content
was measured at 420 nm absorbance by spectrophetoe-3100PC and
expressed in milligrams per deciliter (mg/dl) ofkmi

Statistical analysis
Numerical data was analyzed statistically usingStagistical Package for
the Social Sciences (SPSS.20). To determine wheftfemts were significant in
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explaining variations in MU concentrations, crudetpin (CP) of diet, nitrogen

intake (Ni), daily milk production (DMP), efficiegoof nitrogen use (ENU) and
urinary nitrogen excretion (UNE) the data were yredl using GLM procedure.
The diet crude protein, nitrogen intake, daily nplloduction, yield milk were

taken as sources of variations. The Pearson cborelanalysis was performed
to investigate the association between differeaitsr Significant differences
were analyzed using the ANOVA test and statissagthificance was declared at
P<0.05.

RESULTSAND DISCUSSION

Effects of CP content of diet on MU concentrations, DMP, ENU and
UNE

The results on MU concentrations, CP content, DEIRU and UNE are
presented in table 1. Diets composition have medineg of 24.5 + 2.6 kg for
DM, 152+15.8 for CP content (g/kg DM), 22.6£2.7 tdFL, and 584+106 g/d
for Ni and-207+111g/d for OEB (Tablel).

Tablel: Descriptive analysis of the variables studied.

Item Means SD Min Max
Live weight, kg 636 49 532 713
DM intake, kg/d 24.3 2.6 19.9 28.7
CP of diet, g/d 152 15.8 132 180
CP of concentrate mixture, g/d 184 15.7 170 220
N intake, g/d 584 106 419 741
PDI balance

PDI requirements, g/d 1607 151 1326 1910
PDIN allowances, g/d 2296 428 1706 2985
PDIN balance, g/d +674 319 +196 +1075
OEB, g/d -207 111 -325 -68
Aptitude of production

DMP, kg/d 20.2 2.0 18 25
Milk yield, kg 6185 598 5551 7625
N milk, g/d 150 3.9 143 155
MU concentrations, mg/dl 28.3 2.1 25 32
ENU, % 26.8 5.1 19.3 36.7
UNE, g/d 178 16.2 153 202

http://ej.kubagro.ru/2019/05/pdf/32.pdf



Hayunsriit xxypaan KyoI'AY, Ne149(05), 2019 01a 6

SD: standard deviation; DM: dry matter ; MU: milkea; PDI: protein digestible in the
intestine; PDIN: protein digestible in the intestiwith nitrogen as limiting factor for rumen
microbial growth; OEB @nbestendige Eiwit Balans): rumen protein degradable balance; CP:
crude protein; DMP: daily milk productiofENU: efficiency of nitrogen utilization; UNE:

urinary of nitrogen excretion.

The offered diets in participating farms were clhteazed by deficit in
rumen degradable protein balance (negative OEBEwhignify that the diets
had high proportion of rumen degraded protein (R@Bjnpared to none
degraded protein in the rumen of feed ingredieAtsiegative value of OEB
might also indicated inadequate of N intake indéng cows and therefore, the
microbial activity as well as the synthesis of malmal proteins may be impaired
[12]. During investigation, the mean of MU concatiobn was 28.3+2.1 mg/dl.
Statistical analysis (ANOVA), did not found a sifyceéint variation between MU
concentrations in milk samples. This observatiory melect little variation in
the quality of the protein fed to the dairy cowsowséver, the milk urea
concentration increased linearly as CP concentrattemd N intake increased in
the feed (Figurel).
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Figure 1: Relationship among CP content of diets, milk urea concentration and milk
production.

It is noted that high urea in milk indicates that@ss protein has been fed
to the dairy cow [12] and there high nitrogen l@sse environment [5]. In
participating dairy farms, the ENU of cows averagédB+5.1%. It is noted that
ruminants have an overall average ENU (gN in nmaliNi) of around 25% [10,
14]. A recent study [17}eported that ENU of dairy cows in North America,
averages 26.1% of Ni; the corresponding percentiyetairy cows in Northern
Europe is 27.4%. These regional differences mighexplained in part by the
difference in Ni. Other study showed that from @B%5% of ingested nitrogen is
excreted as protein in milk and that up to 50%afsumed nitrogen is found in
the urine [12] As ruminant, the study showed that the conversfdeexd N into
milk protein (which explain level of ENU) of dairgow Holstein in semi-arid
conditions of central Morocco is low. This low ENtas implications not only
for production performance and profitability buts@lfor the emission of
contaminants to the environment. In particularlye tfindings of this study
showed that dairy cow Holstein in semi-arid areaeasftral Morocco, excretes N
(178 £ 16.2g /d) in urinary urea form and it seeseN (150+3.9g/das milk
protein. Recent study conducted in North Amerigaoreed that the lactating
dairy cow excretes as much urinary urea-N (168 tiyal) it secretes N (166 g/d)
as milk protein [18]. Generally, increasing the qemtage of dietary crude
protein increases N intake and urinary urea-N déxusreand decreases ENU.
Through an extensive literature survey [19], thencwnly accepted “optimal”
MU concentrations of 21.7 to 25.7 mg/dl which reféeehigh ENU but the milk
protein production can be at maximum for any MU aarirations values
ranging from 21.7 to 34.7 mg/dl [18, 20].
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Relationship of milk urea concentrations, CP content of diets, milk
production, ENU and UNE.

The findings on associations among MU concentrati@P content of
diets, milk production, ENU and UNE are presentadTiable 2. During
investigation, MU concentrations was found to lnsicantly associated with
CP content of diet (P<0.00). A study also reportedrginally closer
relationships between MU concentrations and die@®ycontent [3]A close
positive correlation was found between MU concdiuma (p<0.05) and CP
content of mixture concentrate in agreement with rissults obtained by Dhali
et al. [15]. A negative correlation was found (©B&). between MU
concentrations and ENU in agreement with the resildtained by Nousiainen et
al. [21]. Then again, CP content of mixture concaet was found to affect
negatively the ENU in dairy farms and increasedificantly the nitrogen

losses in environment (Figure?2).

Table 2: Relationship of milk urea concentration and others factors affecting

efficiency of nitrogen utilization.

Particulars Correlation coefficient (r)
MU concentration ENU,%
Number of cows 0.761* -0.703
CP content of diet (g/d) 0.738** -0.646
CP of concentrate mixture(g/d) 0.775** -0.626
N intake(g/d) 0.791** -0.821"
DMP (kg/d) 0.538 -0.630
Milk yield(kg) 0.765** -0.825"
N milk(g/d) 0.901 0.252
ENU (%) -0.669 1
UNE (g/d) 0.988** -0.692
MU concentrations 1 -0.669

* Indicates the r value is significant at p<0.05.
** Indicates the r value is significant at p<0.01.

Abbreviations. Seetablel
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Figure 2: Relationship among CP content mixture, ENU and UNE

A negative relationship observed among the ENU raady factors such
as urea in milk, CP content of diet, CP mixture caorirate, DMP and UNE.
This observation might explain that the efficiermlydietary protein for milk
production decreases as more protein was offereding investigation, the
UNE was significantly increased when the CP contéritiet was high and the
ENU tended to decrease when the MU concentratimrsased (Figure 3).
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Figure 3: Association between CP mixture concentrate, MU concentration and
ENU.

Study of Ciszuk and Gebregziabher confirmed theesabservation [22].
It is noted that increase CP mixture concentrateligis based in lower CP

forage lead to reducing in converting of N dietaoymilk protein [23] and
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increase the N excretion in urine and milk [L@ubsequently, it was reported
that a reduction in dietary CP of 18% to 16.2% t@ie dry matter basis)
allowed reducing urinary urea-N from 178 g/d to 1841 which could
represented 24.7% of reduction [18]. Coefficierftsarelation between factors
showed in Table 2 confirm that the amount of N ketdas an effect on MU
concentrations, which is evidence of that overfegdoroteins contribute to
reduce the ENU of dairy cows and to N pollutioriref environment.

After all, the excessive use of protein supplemémtsiodern dairy farm
could constitute a feeding strategy to increasa urenilk and losses of nitrogen
in the form of urinary urea nitrogen and may tratesinto additional costs [24].
Therefore, commercial dairy farmers may find it adtageous to monitor MU
concentration, which could help to improve effia@grof nitrogen utilization and

decreases N losses in dairy farms.

CONCLUSIONS
The urea concentration of cow’s milk can be utdiZer a finer tuning of
protein feeding, in order to improve milk N effioey and reduce urinary N
excretion. The main factor influencing MU concetitas is the amount of
crude protein content in diet offered to dairy coWke impacts of changing
strategies of feeding on commercial dairy farmsntprove the efficiency of
nitrogen use and reducing N excretion could be ozl through changes in

milk urea concentrations.
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