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Figure 1- The composition of herd based on a fixed number of dairy cattle breeding
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Table 1- Used economical and biological parameters for modeling

pyeso) )IJJip d)LalM CoMe
Variable Amount Symbol
Birth weight (Kg)
(p59S) &b o i 600 LW
Mature live weight (Kg)
(r’)f) S5 s 31 B ailigy 039 Liuljl 750 DG
Preweaning daily gain ()
(p5) o35 s 31 dm &ili95 (159 Ll 695 PDG
Postweaning daily gain (g)
(20)3) (55 pes 3 Jad £liy 23 95 SR
Preweaning survival rate (Percent)
(10)3) (55 oo jl dmy 2li 23 98 PSR
Postweaning survival rate (Percent)
(M)b) g 5l am ol YF )5 6ls &5 08 S24
Survival rate to 24 hours of birth (Percent)
Calving interval (days)
(395) Laly Crsnss )3y 1016 AFC
Age at first calving (days)
(1) 368 pSokS S (D958 Cndd 12000 P
Milk price per Kg milk (Rial) "
(Jls) 5l S5 0ol Sk S, i 4500 b
Natural pasture silage cost per Kg DM (Rial) o
(Jb) 055l Sz oske p S5LS S, Concd 9000 beon
Concentrate cost per Kg DM (Rial)
Price per Kg LW (Rial)
(59)) s2dg5 yos Jsbo 1460 PLT
Productive lifetime (days)
Jlo 3 g8 2 slil 4 0 A 7200 MY
Milk yield per cow per year
(F)§9Ls) 9 oly o sll 4y AVLo 58" lade 7000 Manure
Manure yield per cow per year (Kg)
Manure price per Kg (Rial) e
(Jb)) f)f;""] 9 ?_“’*L EL=y 1300000 P
Heifer Reproduction costs per head per (Rial) repro
(Jl’)) J9y» Ay u*") » Lf"‘"l'xe«” LSS 2700 Chinealth
Heifer health costs per head per day (Rial) o
(Jb) 395 3 s wi))"’ G55 g

18000 C
Heifer labour costs per head per day (Rial) Labor
(F;BLS) )9 L?)““’ Sazs 4591" )L\'a‘" 20 Sil
Amount of DM consumed from silage per cow per day (Kg)
(P5545) 395 1 (Byan 0 pslus’ jlade 75 Conc
Amount of DM consumed from concentrates per cow per day (Kg)
(Jb)) 2ol ol p0 and 70000000 Pheifer-calves

Price per head of heifers (Rial)

(Jb)) 5 dlogS 055 1jg p S kS o Cuoid 121000

P
Price per kg live weight of male calves (Rial) Lwm
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Table 2- Estimated revenue, cost and profit components for cows in different age groups in Rial

(JUo) oy ) 3 A 5 6 ; .
Age (year)

. “‘s” . 0.25 0.22 0.18 0.15 0.12 0.05 0.03
Combination herd

(5 55) s 580 590 600 615 620 630 630
Weight (kg)

(pS5kS) b Mg

Milk production 6550 7100 7800 7600 7500 7050 6800
(ko)

ARA(L); enue 108221155.86 114719905.86 122939905.86 120926155.86 119872405.86 114896155.86 112027405.86
2;0); 95848481.29  98309465.47 101094193.31 102066400.49 104400295.07 105008889.73 105838315.53
;’r”; fit 12372674.57  16410440.39 2184571255  18859755.37 15472110.79 9887266.13 6189090.33
Herd combined* 3093168.64 3610296.88 3932228.26 2828963.31 1856653.29 494363.31 185672.71

profit
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Table 3- Costs and revenues of production system based on the different animal groups

(Jb)) ey 52
Costs (Rial)

g 1 ee g o .l .
gl 4 4347955353 3° o 6570000.00
Cow feeding Cows labour
el 35 1823319610 24t el o 5382978.95
Heifers feeding Heifers labour
P sl @l 626428450 > S el o 2199575.36
Male calf feeding Male calves labour
el 6797703413 S 9 14152554.31
Total cost of feeding Total Labour
gl Jio 2y 607560847 295 S s cxibie 985500.00
Reproduction of cows Health of cows
odueli Jio Ay 108081481 e Sl s b 807446.84
Reproduction of heifers Health of heifers
Joo g aam IS . 8056423.28 » e cdles e 55993699
Total cost of reproduction Health of male calves
P oS Sap Sl 7852646 s beam S 51980315
Marketing of male calves Total cost of health
> deeli P9 AL 6001184 (@) ek 95088333.17
Marketing of culled heifer Total variable cost (a)
7 G bl 252000000 08 e 5000000.00
Marketing of milk Fixed costs (b)

Gl e L (@th) e za ()

> 95 RS St 12000000 Total costs 100088333.17
Marketing of culled cow
bl saum IS 2779438.30
Total Marketing cost
(b)) el
Revenues (Rial)
20 P92 82620000.00 <9 S 11250000.00
Sale of milk Sale of Cow
ke dwels 5,2 710638172 22 F () 116054905.86
Sale of heifers Total revenues (2)
> oS 2450000.00 )3 15966572.69
Sale of manure Profit (2-1)
F s g d 12628524.14

Sale of male calves
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Introduction The best way to maximize the profitability through breeding is using economical coefficients of
characteristics with genetic assessment. One of the effective ways to increase profitability in animal husbandry is
using livestock breeding. It is not possible to utilize breeding optimized method without considering relative
importance of characteristics economically. On the other hand, the best way to determine the relative importance
of characteristics is to calculate the economic coefficients. Economic Value of characteristic is the profit
obtained from one unit genetic improvement of the average of a characteristic when other characteristics are held
in their constant values. Bio-economic model is a set of equations which define the incomes and costs of the
production system as a function of different characteristics. Simulation is a process in which a set of
examinations are carried out by using a designed method on the basis of a real system in order to find out the
system behavior and various approaches are assessed for its operation in a defined range.

Materials and Methods The aim of the present study is to estimate the economic value of production and
reproduction characteristics of dairy cows of Mohan cultivation, industry and animal husbandry based on
collected data from 13000 dairy cows and market conditions in 2014 and by using a determined bio-economic
model. The income factor included obtained incomes from milk sale, additional heifer sale, male calf, removed
cows and fertilizer sale and the costs included nutrition, management and capital costs. The management costs
included health and care, human forces and reproduction. Five different stages defined in animal life cycle.
These stages including from birth to weaning, from weaning to the age calf sale (12th month), from weaning to
the first insemination of female calf (18th month), from first insemination to first birth (alternative heifers) and
productive cows more than two years old. The calculation of cost and revenue of the heifer per 18 months is
carried out. The breeding period of calf, young cow and productive cow considered 12 months. In these herds,
nutrition was done completely manually and in the place. Nutrition cost was calculated using energy
requirements estimation equations AFRC (1991) by considering the consumed concentrate constant for
productive cows, growing male and female calf and alternative heifers separately. In this system, artificial
insemination is used for cows impregnate and reproduction cost considered as a function of interval of two births
which indicates the number of insemination which resulted in impregnation. Health program included
vaccination, deparasitation and quarantine. Male calf was sold based on each kilogram weight per each calf at a
constant price. In present study, dairy cows in production system were categorized in seven different age groups
of 2, 3, 4,5, 6, 7, 8 and then revenues, costs, final profit and economic value of characteristics calculated for
every age group separately. The studied characteristics include milk production, fat milk production, age of the
first birth, calf birth interval, increasing daily weight before and after weaning, birth weight, matured calf weight
and live rate before and after weaning. The bio-economic model designed based on breeding and information
system of herd and economic coefficients calculated by matlab software. Economic value of each characteristic
estimated based on the changes in annual profit of production system per one unit increase in the average of the
considered characteristic while other characteristics are kept constant. First, all of the revenues and costs and
profit and herd combination determined and the input files saved and the program ran.

Results and Discussion Annual revenues and costs calculated based on different age groups and the annual
profit was 15966572/69 Rials for each productive cow. Among revenue resources, 71% was for milk sale and its
components, 10% for removed cow sale, 11% for male calf sale, 6% for additional heifer sale and 2% for
fertilizer sale. Among variable costs 68% was for nutrition costs, 17% for work force cost and livestock sale and
10% for health and reproduction costs. Economic values of production and reproduction characteristics including
milk production, milk fat production, age of first birth, calf birth interval, daily weight increase after and before
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weaning, birth weight, matured calf weight and live rate before and after weaning estimated 4718/59, 144757/8,
-30756/52, -86789/17, 1284/45, 34/57, 9894/16, -1900/13, 5808 and 107521/9 Rials per each cow respectively.
The highest relative importance related to production characteristics (54/37%) and after that reproduction
(21.98%), durability (20/56%) and the least amount estimated for growth (3/07%). Characteristics can be divided
into several groups based on the impact on revenues and costs. Economic values of production and reproduction
characteristics including milk production, milk fat production, age of first birth, calf birth interval, daily weight
increase after and before weaning, birth weight, matured calf weight and live rate before and after weaning
estimated 4718/59, 144757/8, -30756/52, -86789/17, 1284/45, 34/57, 9894/16, -1900/13, 5808 and 107521/9
Rials per each cow respectively. The highest relative importance related to production characteristics (54/37%)
and after that reproduction (21.98%), durability (20/56%) and the least amount estimated for growth (3/07%).
Characteristics can be divided into several groups based on the impact on revenues and costs. A group of
characteristics increase the revenue and cost of production system and also increase the profit compared with the
initial state (initial value). Most of the production characteristics such as milk production, fat, increase of weight
before and after weaning, birth weight and live rate before and after weaning are placed in these groups.
However, by increasing one unit of matured cow weight, the revenue and costs are increased and but the
obtained profit is decreased. Characteristics of the second group do not impact the revenue but the costs of
production system increased by increasing its average which include the age of the first birth. The third group
includes the characteristic of interval between two births and the revenue decreased, system costs increased and
profit decreased by increasing its average.

Conclusion Increase in the average unit production and reproduction traits have different effects on revenue,
cost and profitability of production systems.

Keywords: Bio-economic model, Economic value, Functional traits, Holstein dairy cattle, Production traits.



