j:E International Journal of Progressive Sciences and Technologies (IJPSAT)

" ISSN: 2509-0119.

::: © 2018 International Journals of Sciences and High Tealgiek
UsHT Journals  http://ijpsat.ijsht-journals.org Vol. 8 No. 2 May 2018, pp. 273-279

Technological Economic for an Aggregate During
Modernization Parameters of Milk Traits Weights of Healthy
Dairy Cattle

Ward M. Ashraf *, Hdud M. Ismail ?, Al Zlitne A. Rabia, Aswehli A. Abdelatef ! Elgusbi M. Tarek *

! Department of Preventive Medicine, Faculty of Vietery Medicine,
University of Tripoli, Tripoli, Libya
2 Department of Pathology and Clinical Pathologycufg of Veterinary Medicine,
University of Tripoli, Tripoli, Libya
® Department of public health, Faculty of Medicatfirology.
University of Tripoli, Tripoli, Libya

(Cher |

Abstract - the conditions for increasing the efficiency of milk production is the modernization of farms with the
introduction of technologies for loose maintenance and maintenance of livestock. Mainly the transition to a loose-fitting
content allows to significantly reducing labour costs and the number of employees, to facilitate the work of operators
directly servicing animals. At the same time, problems of mechanization and automation of processes are more easily
solved. Productive longevity, expressed as the number of lactations per year or the milk yield per year during the lifetime,
is a function of three or four variables: age at the first calving, calving interval, number of lactations during the lifetime
and, respectively, milk / fat / protein yield in the standard lactation. Because these two functions are not linear, their
expressions are approximated aslinear functions of the consider ed variables. These functions express the phenotypic value
of the trait, the number of lactation per year or the milk yield per year during the lifetime. Each of these functionsis used
to define an aggr egate genotype.

The calculated aggr egate genotypes put together usual traits, which are difficult to be used in an index-based selection. If
thesetraits are genetically evaluated, the selection index for an animal results directly from the aggr egate genotype by
replacing the true breeding values with the estimated breeding values. The expected number of lactations may substitute
the number of lactations of a cow, which did not finish its career.

Keywords - Dairy Cattle, Economic Parameters, M oder nization, Aggregate Genotype

. INTRODUCTION the first calving) and longevity traits (number lattations
during the lifetime). the main welfare problems ttimaay
arise through breeding, feeding, housing, managing
otherwise manipulating cows for high productivitys a

In spite of the state support measures taken iantec
years, low productivity, severe and unattractiverkiva
conditions for cattle breeders due to the use dflated

technologies and equipment, and an acute shortdge o follows:

qualified personnel still remain serious problems i » Hunger or acute metabolic disease, due to anlanba
livestock production. Theory concerning linear indmsed between nutrient

selection (1,4,12,16) is well known, but weightiofj the supply and demand;

traits in the aggregate genotype is a special arsblved * Chronic discomfort, through bad housing, loss of
problem. It is difficult to obtain economic weightsr an condition,etc.

aggregate genotype of milk traits (milk, fat or tgia yield),
reproductive traits (calving interval), precocitgits (age at
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 Chronic pain or restricted movement due to digiorof
body shape, bad
housing or management;
* Increased susceptibility to infectious or metéabdlsease;
* Metabolic or physical exhaustion after prolongeidh
production.

A solution for this problem could be to have an
aggregate genotype based on an optimum or progpecti
genotype, but it is difficult to know this one.

If it is interesting to select for a compositeittra
which is expressed as function of usual traits,difficult to
put them together into a selection index, the smutould
be to make an approximation of the aggregate gemoty
But, on the other hand, at times the role of tetdmo
specialists increases. They should have a broatitieruin
matters of animal maintenance and maintenancesttick
house planning, mechanization and automation of
production processes and herd management(6,8,h8), t
specifics of preparation for the transition and ttansition
to new methods of dairy farming .

Defining a composite trait, like the number of &ans
per year or the milk yield per year during thetlifee, it is
possible to obtain, in the same aggregate genotiype,
weights of age at the first calving, calving in@iifetime
lactations’ number and milk traits. Further, one
demonstrates that weights are function of the ietptraits
means. In livestock, unlike industry, the main nseari
production, processing raw materials in the finedduct,
are living beings with all the diversity of theindividual
characteristics and behavioural responses. Indése, the
cow acts not only as a means of processing featlk but
also as a means of reproduction of the herd. Thaauic
future of the dairy industry is related directly paublic
acceptance of its breeding and production practitteis
important to the dairy industry that welfare prob&eshould
be addressed before there is widespread condemnattio
breeding and management practices. A new breedad g
aimed at improving fitness and tolerance of metiatsitess
is necessary to prevent the decrease in the qudliffe of
dairy cows and instead, perhaps, enhance it.

Il. MATERIALSAND METHODS

The method applies to productive or functional kewity
traits in dairy cattle, but may be extended to Eimgpecies.
The longevity traits may have different expressjdng the
number of lactations per year and the milk yield pear
during the lifetime are some of the most importantthis
study, the number of lactations per year duringlifieéime

was not neglected, because no cow with low yield is
maintained in a herd.

The method consists in building for each phenotypic
value of a longevity trait a linear combination tife
phenotypic values of some important usual traits. tlis
basis, one obtains definitions of the aggregatetypes.

It is possible to demonstrate that the number dbtaoons
per year during the lifetime (L) is a function diree
variables: age at the first calving (v), calvingenval (c),
and number of lactations during the lifetime (mdeed, the
length of productive life is v+, where c=(grco+...+¢.)/n
and g is the calving interval after the parturition afnk k.
This trait is used as a repeated one. By consequéhe
number of lactations per year during the lifetihgi§ given
by the function:

L(v,c,n)=n/(v+nt)

Similarly, the milk / fat / protein yield per yedauring
the lifetime (Y), which are considered as repeateits, is a
function (Y) of four variables, given by the forraul

Y(v,c,n,p)=np/(v+nic)
with
p=(Pi+pPz2t...+pn)/N
where R is the milk /fat / protein yield in the standard
lactation of rank k=1,2,.,n .
More generally, let us consider

P:f(Pl,Pz, ,Pn)

a phenotypic value (P) of a composite trait, agraction of
P, P, ..., B, which are phenotypic values of other n
traits.

If it is possible to expand this function into s by
denoting the meang, = E(P) andu = E(R) , and limiting
resulted expression to the linear terms, one ofitain

P=f(Py,P2,...,Pa) =+ Q1 [{P1- 1)+ Q2[(P>-
“2)+---+Qnmpn'P—n)

were Q is the value of the derivatidf/0Py for P, =, , P,
:|J21--- ’ Pn:p-n
From this formula, using substitution
P=a+e and Pacteg

Where a and e, aand ¢ are breeding values and
residuals respectively, it results the definitiod an
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aggregate genotype (H) of; aa , ..., & , based on the
approximate breeding value (a):

a=Q[3y +Qylap+... +Qn A, =H

The above procedure was applied to obtain aggregate
genotypes based on the functional longevity, exya@sas
number of lactations per year and the milk yield pear
during the lifetime.

I11. RESULTS

An algorithm was developed for the technological
calculation of livestock, taking into account thacp and
rhythm of grouping, the working hours of sections.

[0 rate complete ( m i) - number of animal heads f()T
entering the shop average daily

mi=Tp/365;
[0 the picking rhythm ( P i) is the interval betwetwo
consecutive receipts to the given workshop of tetdgical
groups of animals.
[ the duration of use of the section, or the cycfe o
operation of the section ( T i) is the intervahvoeen two
consecutive arrivals of groups of animals into gastion.
The smaller the pick-up rhythm, the less the déffee in
age or physiological state of the animals in one
technological group, the more aligned the compasitiill
be, and the easier it will be to maintain it.

It should be noted that the size of the technoklgic
group, the pace and rhythm of the assembly of dution,
as well as the number of seats in it, are in ctetagionship
and cannot be chosen arbitrarily. The more the nalsiye
rate, the more for a given rhythm will be the safethe
technological group, and the more the number akseahe
section. If the picking rhythm is a multiple of thweek, i.e.
is divided into the number 7, then all the moverseot
technological groups of animals from the shop te th
workshop always fall out on the same day of the kywee
which contributes to the improvement of technolagic
discipline.

The work cycle of the section is equal to the surthe
duration of the period of keeping the animals ()Rand the
duration of its sanation (D i):

Ti=Pi+Di

In order to successfully combat infectious diseases
sections of livestock premises should be sanitizbdn the
livestock is changed. This is possible only if afi¢he basic
rules of industrial livestock - the use of sectioms the
principle of "empty-busy." To comply with this pdiple, it
is necessary that the duration of the operatiorecgt the

sections in each workshop satisfies two conditidfisst, it
must be a multiple of the accepted rhythm, i.e.t@ionan
integer number of rhythms:

Ti=Ci-Pi
Where C i is an integer

Secondly, the duration of the measure should bgelon
than the period of keeping the animals in this shiduus,
the cycle time of the sections and the rhythm ddirth
configuration cannot be chosen arbitrarily. The licyc
transition of animals from phase to phase createisich of
biological conveyor, the average rate of moveménthach
depends on the number of forage cows on the famhoan
the average duration of the inter-ovary cycles limportant
to modernize the dairy farms in accordance with the
physiological requirements of animals to the cdodg of
the production process at each phase of this canvey

Any project should begin with the definition of the
technological parameters of the projected farmhsag the
planned livestock(5,10), the number and size of
technological groups in each phase and in each shogk
(2,3). The number of livestock necessary for théinthe
same time, it is very important in industrial livesk
production to take into account the pace of movaroéthe
live conveyor on the farm, the rhythm of the forimatand
movement of technological groups. The method reters
dairy cattle, but may be extended to similar specie
Productive or functional longevity may have differe
expressions, but the number of lactations per wedr the
milk yield per year are the most important. Curkgnthe
calculation is done automatically on the compufEhe
results of the technological calculation are sunirealr in
several compact tables (7,13,14) containing the nmai
parameters of all sectors, shops and sections eoffaim.
The table shows an example of a calculation for the
production sector of a farm for 6850 dairy cows.

An increase in milk production was observed in daely
lactation and followed by a gradual decrease timtilend of
lactation (Table 1). Thus, the average test-day miéld
was the highest during the beginning of lactatibme trend

of standard deviation for test-day milk yield acrdeactation
was almost same. The number of observations dextess
the lactation progressed (Table 1).
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Table 1. Days in milk (DIM), number of observatigv), means and standard deviation (SD) for milkdyie

DIM N Mean SD
5-30 601 12.9 3.98
31-60 729 12.9 3.75
61-90 733 12.1 3.75
91-120 730 115 3.76
121-150 743 11.0 3.64
151-180 738 10.7 3.70
181-210 713 10.3 3.82
211-240 658 10.0 3.76
241-270 606 9.8 3.67
271-305 599 9.3 3.61
All 6850 11.1 3.93

Calving interval was derived as the interval betwee
consecutive calving for the first three lactatiomdeans,
standard deviations (SD) and coefficients of varmai{CV
%) for LMY, LL, AFC Cl are given in Table 2.

The large CV% for LMY reflects the great variation
between individual cows in these traits.

Table 2. Descriptive statistics of lactation milkeld (LMY), age at
first calving (AFC), calving interval (Cl) and ladton length (LL)

Trait No. of records Mean SD
LMY, kg 1841 1287.9 509.6
AFC, months 1767 441 7.2
Cl, days 1841 4745 125.5
LL, days 1837 287.1 50.7

lactation milk yield (LMY), lactation length (LL)age at
first calving (AFC) and calving interval (Cl) usirige
following animal model: Y= Xb + Za + e

where y is a vector of observations for LMY, LL, 8F
and Cl in each lactation, b and a and e are veiftdixed
effects, random animal effects, and random resijual
respectively and X and Z are the incidence matniekging
fixed and random animal effects to observations,
respectively. The random effects will be assumecdb¢o
normally distributed with a mean=0 and variancéodews:
a~N(@,Alsc2,)anda~ N (0, 6 2, ) wheres 2, ando 2,
are animal and residual variances, respectively,/aand |
are the numerator relationship and identity masiice
respectively. The models for LMY, Cl and LL inclutle
fixed effects of year-season of calving and ageahting.

The number of lactations during the lifetime (L) as
function of three variables: age at the first aadvi(v),
calving interval (c) as an average, and numbeactations
during the lifetime (n):

L(v,c,n)=n/(v+rg)

By denotingu =E(L(v,c,n) , uw=E(V) , u=E(C) , u=E(n) ,
the expansion into series of this function limitedhe linear
terms is:

L:L(V:Can):HL"‘va\/'P—v)"'QcmC'P-c)"'Qnm"'Hn) )
where
Q= '(Uv"'p-cp-n)_zmn
Qc= '(l-’-v"'|-1c|-J-n)-2|——|-un2
Qn= (“v"'”c“n)-zﬁuv

If we denote breeding values of v, ¢, n Qy, & , & , one
results the approximate breeding value a of the powmite
trait L and the aggregate genotype:

a=Qy[a, +Q.la, +Qn@,=H_

For example, if1,=2.8 yearsp.=1.1 years ang,=5, then
H . =-0.0734,-0.363&, +0.041&,

The milk / fat / protein yield per year during tlifetime
(Y) is a function of four variables: age at thesfiicalving
(v), calving interval (c), number of lactations bhgr the
lifetime (n), and milk yield per year during théelime (p).
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If a trait may be repeated, then it is supposed itz
phenotypic value is the average of measurementg Th
resulted expression of Y is

Y (v,c,n,p)=np/(v+na)

By denotingu =E(L(v,c,n,p)) ,W=E(V) , L=E(C) , u=E(N),
H,=E(p), the expansion into series of this functionijted to
the linear terms is:

Y = Y(v,c,n,p)= |Jy+SV|:QV-|.1V)+SC|IC-|JC)+SnEQI’I-

Hn)+Spl{p-Hp)

where
Sv=HpMy=-(Hy+Hekn) *Hpkn
Sc::UpEch'(Uv"'P—c”n)_ZUpP—nz
Sn=Hp@n=(Hv+Hckn) *Hpky
sz(Uv"'P-cp-n)_lP-n

Denoting by @, a , & and g the breeding values of v,
¢, nand p , one results the approximate breedahgeva of
the composite trait and the aggregate genotype

a=S,[@,+S.[A.+ Sy, +S, [, =Hy
or
Hy =pMH L+ (Hy+HcHn) ™ in Ry
For example, ifu,=2.8 years,u.=1.1 years,u,=5 , and,
M=120 kg fat, then
Hy=-8.71&,-
43.5482.+4.8772,+0.6024,

For the breeding and fattening sectors, in addition
these parameters, the age and weight of animalalace
indicated when entering the workshop and transfgriiiom
the workshop, which is very important in the futuie
determine the dimensions of the boxes(17). It jgartant to
note that the technique allows to provide rhythmic
movement of technological groups of animals in pkasf
the biological cycle, i.e. shops and sections & thrm,
which cannot be done using the generally acceptetthod
of determining the number of livestock in per cehftthe
livestock or in the herd turnover.

Based on the results of the technological calcutati
cyclograms of livestock movement can be constrycted
which allow one to plan work in each workshop anithw
each technological group on a daily basis(15,18).

In addition, in the lactation shop, the movement of
groups is clearly linked to the feeding classes proposed
algorithm, programs and methods of graphical
representation of calculation results are repeptéetted
and are constantly used in the development of farm
modernization projects. They allow not only to detime
the rational parameters of the enterprise, but smwontrol
the effectiveness of its operation, using informaton the
dynamics of changes in the mass and productivity of
animals, the consumption of feed, water and otbsources,
the amount of waste, etc. and comparing the adiyales
with the calculated ones.

IV. CONCLUSIONS

1. 1t is difficult to put together in the same indexlkm
traits (milk, fat or protein yield), reproductiveaits
(calving interval), precocity traits (age at thesfi
calving) and longevity traits (number of lactations
during the lifetime). Defining a composite traikd the
number of lactations per year or the milk yield pear
during the lifetime, it is possible to obtain, imetsame
aggregate genotype, the weighting of age at thet fir
calving (v), calving interval (c), lifetime lactatis’
number (n) and milk yield (p) traits.

2. The longevity traits implied being nonlinear fumcts,
their expressions are approximated as linear fonsti
The presented results are based only on the lteeas,
but the procedure may be extended.

3. For the aggregate genotype (H) based on the nuafiber
lactations during the lifetime, as a linear comboraof
age at the first calving breeding valug)(acalving
interval breeding value {g number of lactations during
the lifetime breeding value {pand fat yield one obtains
for given means:

Hy=-(Hy+Hekn) “HpHnBy- (Hy+Hekn) 2Hpbn’ Bet (Hy+Heln) 2Hply Bat (U +Heln) M HalBy

and

Hy=-8.714,-43.5488,+4.871&,+0.6023, |,
if u=2.8 yearsp=1.1 yearsp,=5 andu,=120 kg fat
HL='(p-v+U-cp-n)-Zmn@v'(“v+UcHn)-Zmnzﬁc*’(p—v"’Ucp—n)-zﬁuv@n

and

H =-0.0734,-0.3634,+0.041&, |,
if u~=2.8yearsp=1.1 years ang,=5.
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If the breeding value of each considered trait is
predicted, for example by a BLUP procedure, the
selection index for an animal results directly froine
aggregate genotype by replacing the true breeding
values with the estimated breeding values.

It is very useful to have pedigree information and
phenotypic information of relatives. An unhappy but
necessary approximation is to substitute the nurober
lactations of a cow that did not finish its caregth the
expected number of lactations.
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