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SUMMARY 
 

 This study was carried out to compare different estimates of economic values by different methods 

as regression (Beta), regression (b), Lamont, Sharma, profit-2004, profit-2012, FAO-2011 and Unity 

case and their effect on expected genetic gains and possibility of genetic improvement of pre-weaning 

body weights of Friesian heifers. Data were collected allover 16 years from 1995 to 2010 and include 

records of 1748 progeny from 61 sires and 846 dams at the Experimental and Researches Unit of 

Animal Production (Tokh Tanbisha) in the middle Delta, that belongs to Faculty of Agriculture, 

Minoufiya University, Egypt. Selection indices included eight general indices constructed of body 

weights at birth (W0), 30 (W30), 60 (W60) and 90 (WW) days of age. Estimates of genetic and phenotypic 

parameters for studied body weights were computed and used to construct selection indices for 

improving studied traits in Friesian heifers.  

The comparisons of the various selection indices indicated that using Sharma index (I4) achieved to 

the highest efficiency (RIH=0.5180), but this value was not far from the efficiency of I3- Lamont 

(RIH=0.5117), I1-regression (Beta) (RIH=0.5051), I5- Profit-2004 (RIH=0.5047), I6- Profit-2012 

(RIH=0.5002), and I2- regression (b) (RIH=0. 0.4998).The expected genetic gains per generation for 

different methods were ranged between 0.6763 and 0.752 kg for W0 ,  1.33 and 1.224 kg for W30, 0.863 

and  1.1 kg for W60 and 0.886 and 1.043 for WW  at (i =1).  

It could be suggested that methods of FAO-2011 for being applicable and easy way to estimate 

economic values by breeders and their desired goals for selection, and multiple regression models, 

regression (Beta) for its stability and reliability and it takes correlation among selection criterion into 

consideration. 
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INTRODUCTION 

 

For many decades the researchers used 

many different methods to estimate the relative 

emphasis for economic traits that includes in 

selection indices. Defining objectives in 

economic terms is scarce and difficult enough 

in the Middle East especially in small holders 

because of the greater environmental and 

managerial complexity. 

 Birth weight is an important performance 

factor in beef and dairy cattle and has been 

studied by many researchers (Swali and 

Wathes, 2006; Shahzad et al., 2010 and 

Segura-Correa et al., 2012). Birth weight is 

used as a first measure of growth performance 

in animals and it is the easiest and most 

reliable measure of growth during the pre-natal 

period and postpartum period. Birth weight of 

calves is often considered in genetic 

improvement programs for many reasons: 1) it  

is easily measured and 2) it is correlated with a 

number of other performance traits (Sahin et 

al., 2012). Selection indexes allow the animal 

breeder to apply the appropriate economic 

weight or relative emphasis on traits to be 

improved. Animal breeding is always based on 

a multi-trait basis. The main traits as a 

selective criterion for pre-weaning growth 

traits of calves are their live body weights like 

birth weight and weaning weight (Oudah and 

El-Awady, 2006).  

Selection index was developed by Hazel 

and Lush (1942) and Hazel (1943) as a method 

of selection for more than one trait at the same 

time. This method helps breeders to rank and 

evaluate the individuals on their total breeding 

values by condensing and summarizing the 

breeding values of the different economic traits 

in one total score for each one. Multiple trait 

selection requires the definition of a breeding 

goal including individual traits weighted 

according to their relative contribution to 

efficiency of production as expressed by 

economic values (Hazel, 1943).  

This study was carried out to estimates the 

genetic parameters of pre-weaning body 

weights of Friesian heifers in Egypt, and to 

compare different estimates of economic 

values by different methods as regression (b), 

regression (beta), Lamont, Sharma, profit-

2004, profit-2012, FAO-2011 and Unity case 
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and their effect on expected genetic gains and 

possibility of genetic improvement of pre-

weaning body weights of Friesian heifers 

 

MATERIALS AND METHODS 
 

Data used for this study were obtained from 

the Experimental and Researches Unit of 

Animal Production at Tokh Tanbisha, in the 

middle Delta, which belongs to Faculty of 

Agriculture, Minoufiya University, Egypt; 

through 16 years from 1995 to 2010. Data 

included body weights at birth, 30, 60 and 90 

days of age in Friesian heifers (records of 1748 

progeny of 61 sires and 846 dams). Calves 

were mainly produced through AI (imported 

frozen semen of Friesian sires). The 

management and rearing of these calves were 

described by Ghoneim et al. (2006) 

Genetic parameters were estimated by 

derivative free REML with a simplex 

algorithm using the Multiple Trait Derivative-

Free Restricted Maximum Likelihood 

(MTDFREML) programs of Boldman et al. 

(1995).  The animal model in matrix notation 

was:     (Y = Xb + Za + e)                     

Where: Y= the vector of observations 

(body weights at birth (W0), 30 (W30), 60 (W60) 

and 90 (WW) days of age); b = the vector of 

fixed effects (i.e. parity, year, season of birth);  

a = the vector of random additive genetic 

direct effects; X and Z= known incidence 

matrices relating observations to the 

respective; e= vector of residual effects (0, 

Iσe
2
).  

Selection Index Program (Wagenaar et al., 

1995) and Matlab program (Matlab, 2002) 

were used to construct the selection indices. 

The four studied traits were used to construct 

eight selection indices. Selection index 

obtained by solving the following equation: 

 

      

       Where: I= selection index, bi = index 

weights for each trait in the index;                                                 

      Pi= phenotypic measurement for each trait 

in the index.  

 The general index was obtained by solving 

the following equations given in matrix 

expression according to Cunningham (1969):          

  Pb = Gv       to give     b = P
-1

 Gv        
Where: P = Phenotypic (co)variances matrix;     

        G = Genetic (co)variances matrix;  

            v = Economic weights column vector; 

            b = Weighting factors column vector. 

Furthermore, the other different properties 

of the selection index were calculated as 

following: 

Standard deviation of the index (i) = √b'Pb,  

Standard deviation of the aggregate genotype 

(t) = √v'Gv  

Correlation between the index and the 

aggregate genotype (RIH ) = i/t 

      The expected genetic change (G) for each 

trait, after one generation of selection on the 

index was obtained by solving either of the 

following equations (Van der Werf and 

Goddard, 2003):                       

                       Gi= (i b’ Gi)/i. 

  Where:  i = Selection intensity;  

 i = Standard deviation of the index; 

 Gi = the i
th

 column of the G matrix. 

     The economic values (v) were calculated  

by eight methods:   

(1) regression (Beta) method (multiple-

regression): were calculated depends on Beta 

(standardized coefficients) in case of WW was 

dependent variable as a main target in this 

study and W0, W30 and W60 were independent 

variables.  

(2) regression (b) method (multiple-

regression): were calculated depends on un-

standardized coefficients in case of WW was 

dependent variable as a main target in this 

study and W0, W30 and W60 were 

independent variables. 

(3) Lamont method (Lamont, 1991) were 

calculated as ai = vi (Economic value) = T/ h
2
i       

where:      T = h
2
w0+ h

2
w30+h

2 
w60+h

2
 w90.  

(4) Sharma, were calculated as 1/σp, where: 

σp is phenotypic standard deviation of each 

trait (Sharma, 1982 and Sharma and Basu, 

1986). 

(5 & 6) Profit method, as reported by Oudah 

and El-Awady (2006) based on prices of 2004 

and 2012.  

(7) FAO-Breeder method, reported by FAO 

(2011), was calculated depends on one 

hundred points are divided between these four 

traits by experts (eleven experts), preferably in 

a panel, who are aware of the cost and return 

structure in the growth operation. Assume that 

the consensus was 100 points for growth 

performance. The ratio becomes in average 

35:14:14:37 for W0, W30, W60 and W90, 

respectively. To standardize the units of 

measurement, these values must be inversely 

weighed by the additive genetic standard 

deviation σa (the square root of the numerator 

of the heritability) of each trait. If σa for the 

traits are 1.818,  2.366, 2.439 and 2.322 kg, 

respectively, then the final breeding goal trait 

values would be 35/1.818 = 19.255, 14/2.366 = 

5.917, 14/2.439 = 5.739, and 37/2.322 = 

15.937 as absolute values; or 1.21: 0.37: 0.36: 

1 as a relative emphasis for W0, W30, W60 and 

W90, respectively.  

(8) Unity case was assumed that all traits equal 

one. 

Spearman's rank correlation coefficients 

were calculated to compare matching among 

the estimates of economic values under study 

as mentioned at Table (2) and matching the 

 


n
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ranking of animals via the eight selection 

indices under study as mentioned at Table (5)  

 

RESULTS AND DISCUSSION 

 

Descriptive statistics: 

Table (1) shows the descriptive statistics of 

W0, W30, W60 and WW as arithmetic means. 

The W0 average of Friesian heifers obtained in 

the study agrees with Gaffer et al. (2005) 

(32.81 kg), but lower than 39.2 kg (Baumgard 

et al., 2002). The WW average of heifers at the 

present study is lower than that reported by 

Gaffer et al. (2005) who reported 94.97 kg at 

105 days of age and greater than 73.89 kg that 

reported by Abdel-Glil and Elbanna (2001). 

The coefficient of phenotypic variability 

decreased with advancing of age from birth to 

weaning. 

 

Estimates of economic values: 

Table (2) shows the eight different 

estimates of relative economic values for pre-

weaning body weights and its rank correlation 

that revealed high correlation among 

regression (Beta), Lamont and Profit-2004. On 

the other hand, there are no rank correlations 

among the other estimates.   

 

Genetic and phenotypic parameters: 

Estimates of heritability (h
2
) as well as 

genetic correlations (rG) and phenotypic 

correlations (rP) for and among different body 

weights are presented in Table (3). Heritability 

estimates for body weights at birth, 30, 60 and 

90 days of age were 0.23, 0.30, 0.28 and 0.21, 

respectively. These estimates are moderate and 

in agreement with those estimates obtained by 

Oudah and El-Awady (2006) (0.24 and 0.28) 

for birth weight and weaning weight in 

Friesian calves, respectively, Oudah and 

Mehrez (2000) (0.24 and 0.27), El-Awady 

(2004) (0.28 and 0.24) for W0 and WW in 

Friesian calves, resp., and Cucco et al. (2009) 

(0.23) for birth weight in Braunvieh cattle. On 

the other hand, high values of heritability for 

birth weight (0.57, 0.59, 0.62 and 0.65) via 

different arithmetic methods were obtained by 

Aksakal et al. (2012). According to the present 

moderate h
2
 estimates, it could be concluded 

that the genetic improvement of WW can be 

achieved through selection. Oudah and El-

Awady (2006) came to the same conclusion on 

Friesian calves.  

Significant estimates of phenotypic 

correlations (rP) and genetic correlations (rG) 

among traits were positive (Table 3). El-

Awady (2003) reported that there were positive 

genetic and phenotypic correlations between 

birth weight and weaning weight. El-Awady 

(2003) using another set of data of Friesian 

calves, found that genetic and phenotypic 

correlation between birth and weaning weights 

were 0.49 and 0.56, respectively. Weaning 

weight was significantly and positively 

correlated with all traits under study imply that 

the W0 could be increased as a result of 

selection for the heavier WW (0.65, Shemeis et 

al., 2006, and 0.50, Koots et al., 1994). 

 

Selection index: 

General selection indices are shown in 

Table (4). The general index is considered as 

the main index as it includes all traits under 

selection program without any reduction or 

restrictions.  

Eight selection indices were constructed 

based on eight different methods of estimating 

economic values; regression (Beta), regression 

(b), Lamont, Sharma, Profit-2004, Profit-2012, 

FAO-2011 and Unity case (Table 4). The 

original selection index (I) included W0, W30, 

W60 and WW. The comparisons of the various 

selection indices indicate that using different 

methods of economic values ranged from 0.49 

to 0.51 for their efficiencies of selection in 

absolutes (RIh).  Sharma index (I4 -Sharma) 

achieved to (RIH=0.5180) as a highest value, 

but this value was not far from that of, I1- 

regression (Beta) (RIH=0.5051), I2-regression 

(b) (RIH=0. 0.4998), I3-Lamont (RIH=0.5117), 

I5-Profit-2004 (RIH=0.5047), I6-Profit-2012 

(RIH=0.5002), I7-FAO-2011 (RIH=0.4979) and 

I8-Unity case (RIH=0.5179). The efficiency of 

an index is not very sensitive to changes in the 

economic weights (Vandepitte and Hazel, 

1977).        

      It was clear that the economic vectors were 

affected by the method used. For first two 

methods (Regression), Its economic values 

depends on how independent variables imply 

in the dependent variable, In method three 

(Lamont) depending on heritability value of 

the trait, gives high economic weight for the 

trait having low heritability, Method four 

(Sharma) low σp showed the highest economic 

vector. Methods number five and six that had 

high profit trait showed the highest economic 

vector, but it depends on prices and its change 

from time to time and the customer demands. 

Method of FAO-2011 that depends on desired 

goals of breeders there are no high differences 

in expected genetic gains that obtained by 

regression (Beta), Lamont and Profit-2004. 

That results due to high rank correlation 

among them as shown in Table (2). On the 

other hand, there are fluctuations of weaning 

weight and weight at 60 days of age. 

Therefore, the authors suggest methods of 

FAO-2011 for being applicable and easy way 

to estimate economic values by breeders and 

their desired goals for selection, and multiple 

regression models especially regression (Beta) 

for its stability and reliability. It takes the 
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correlations among selection criterion into 

consideration. 

 

The expected genetic gain: 

The expected genetic gain per generation 

for each trait is presented in table (4). The 

expected genetic gains per generation for 

regression (Beta) index were 0.678, 1.184, 

1.009, and 0.9891 kg at (i =1) for W0, W30, 

W60 and WW, respectively. The expected 

genetic gain per generation (i =1) in regression 

(b) index, were 0.7056, 1.133, 0.8626, and 

1.043 kg at (i =1) for W0, W30, W60 and WW, 

respectively. The expected genetic gain per 

generation (i =1) in Lamont index, were 

0.6913, 1.207, 1.057, and 0.9367 kg at (i =1) 

for W0, W30, W60 and WW, respectively. The 

expected genetic gain per generation (i =1) in 

Sharma index, were 0.6911, 1.222, 1.099, and 

0.8861 kg at (i =1) for W0, W30, W60 and WW, 

respectively. The expected genetic gain per 

generation (i =1) in Profit-2004 index, were 

0.7022, 1.18, 1.002, and 0.9775 kg at (i =1) for 

W0, W30, W60 and WW, respectively. The 

expected genetic gain per generation (i =1) in 

Profit-2012 index, were 0.7278, 1.158, 1.015, 

and 0.9538 kg at (i =1) for W0, W30, W60 and 

WW, respectively. The expected genetic gain 

per generation (i =1) in FAO-2011 index, were 

0.7518, 1.133, 0.9134, and 0.9869 kg at (i =1) 

for W0, W30, W60 and WW, respectively. I7-

FAO had the highest ΔG for W0 (0.752 kg), 

and I2-Reg had the highest ΔG for WW (1.043 

kg). 

The difference of expected genetic gain per 

generation for (V1-7 – Unity case) as a percent 

for each trait is presented in Table (4). The 

expected genetic gains per generation for birth 

weight (W0) were increased by 0.3, 4.4, 2.2, 

2.2, 3.8, 7.6 and 11.2 % than ΔG of Unity case 

for V1, V2, V3, V4, V5, V6 and V7, respectively; 

The expected genetic gains per generation for 

body weight at 30 day (W30) were decreased 

by -3.3, -7.4, -1.4, -0.2, -3.6, -5.4 and -7.4 % 

than ΔG of Unity case for V1, V2, V3, V4, V5, 

V6 and V7, respectively; The expected genetic 

gains per generation for body weight at 60 day 

(W60) were decreased by  -8.3, -21.5, -3.9, -0.1, 

-8.9, -7.7 and -17.0 % than ΔG of Unity case 

for V1, V2, V3, V4, V5, V6 and V7, respectively; 

and the expected genetic gains per generation 

for weaning weight (WW) were increased by 

9.9, 15.9, 4.1, 8.7, 6.0 and 9.7  %  than ΔG of 

Unity case for V1, V2, V3, V5, V6 and V7, 

respectively;  and decreased by -1.5 % than 

ΔG of Unity case for V4. 

 

Rank comparison among selection indices 

used different estimates of economic values:  

The spearman rank correlation coefficients 

estimated among the animals under study on 

the bases of the general index by those 

methods were high (Table 5). It indicates that 

the order of ranking by the eight methods were 

in the same direction. Thus, the breeder can 

use any of eight methods with some 

restrictions on Sharma method that it may be 

disturbed by abnormal values which included 

when calculate standard deviation.  

 

CONCLUSION 

 

The authors suggest methods of FAO-2011 

for being applicable and easy way to estimate 

economic values by breeders and their desired 

goals for selection, and multiple regression 

models especially regression (Beta) for its 

stability and reliability. Regression (Beta) 

takes the correlations among selection criterion 

into consideration. 
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Table 1. Mean, standard deviation (SD), and coefficient of variability (CV) for pre-weaning body 

weights in Friesian heifers 

Body weight at: № of records Mean, kg SD, kg CV, % 

Birth     (W0) 1748 32.74 3.79 11.58 

30 day  (W30) 1309 40.71 4.32 10.61 

60 day  (W60) 1309 49.08 4.61 9.39 

90 day  (WW) 1748 82.47 5.07 6.15 

 

 

 

 

Table 2. Different estimates of relative economic values for pre-weaning body weights and its 

rank correlations in Friesian heifers 

Body weight at: 

Relative Economic Values 

V1 

Reg  

(Beta) 

V2 

Reg  

(b) 

V3 

Lamont 

 

V4 

Sharma 

 

V5 

profit  

2004 

V6 

profit  

2012 

V7 

FAO 

2011 

V8 

Unity 

Case 

Birth     (W0) 0.581 0.677 0.913 1.338 0.806 1.091 1.208 1 

30 day  (W30) 0.403 0.328 0.700 1.174 0.452 0.333 0.371 1 

60 day  (W60) 0.539 0.214 0.750 1.100 0.545 0.667 0.360 1 

90 day  (WW) 1 1 1 1 1 1 1 1 

Rank  Correlation  V1 V2 V3 V4 V5 V6 V7 V8  

Reg(Beta) 1 .800 .999 (**) -.400 .999 (**) .700 .600 - 

Reg(b)  1  .800 -.200  .800 .600 .700 - 

Lamont   1 -.400 .999 (**) .700 .600 - 

Sharma    1 -.400 .200 .400 - 

Profit-2004     1 .700 .600 - 

Profit-2012      1 .700 - 
** Significant at 0.01 

 

 

 

Table  3. Standard deviation (σp), heritability (±SE) estimates (diagonal), genetic (below) and phenotypic  

(above)  correlations among studied body weights in Friesian heifers 

Body weight at: σp, kg W0      W30      W60      WW     

Birth       (W0) 3.79 0.23±0.19 0.647 0.519 0.626 

30 day    (W30) 4.32 0.629 0.30±0.13 0.723 0.539 

60 day    (W60) 4.61 0.495 0.616 0.28±0.21 0.654 

90 day    (WW) 5.07 0.753 0.625 0.519 0.21±0.27 
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Table 4. Weighing factors (b-values), standard deviation of the index (σi), efficiencies of selection in absolutes (RIh), and Expected genetic gains  

per generation at (i= 1)  for selection  indices used to improve pre-weaning body weights in Friesian heifers 

 

General 

Selection  

indices 

b-values 

σi RIh 

Expected genetic gain 

 (ΔG per kg)   

(i = 1). 

Difference of  ΔG for 

( V1-7 – Unity case)  

as a percentage  

W0 W30 W60 WW W0 W30 W60 WW W0 W30 W60 WW 

I 1- Reg(Beta) 0.0424 0.3310 0.0638 0.1745 2.404 0.5051 0.678 1.184 1.009 0.989 0.3% -3.3% -8.3% 9.9% 

I2- Reg(b) 0.0707 0.2917 -0.0381 0.2024 2.077 0.4998 0.706 1.133 0.863 1.043 4.4% -7.4% -21.5% 15.9% 

I3- Lamont 0.0955 0.4493 0.1306 0.1531 3.206 0.5117 0.691 1.207 1.057 0.937 2.2% -1.4% -3.9% 4.1% 

I4- Sharma 0.1569 0.6359 0.2410 0.1194 4.454 0.5180 0.691 1.222 1.099 0.886 2.2% -0.2% -0.1% -1.5% 

I5- Profit-2004 0.0899 0.3539 0.0660 0.1708 2.625 0.5047 0.702 1.180 1.002 0.978 3.8% -3.6% -8.9% 8.7% 

I6- Profit-2012 0.1594 0.3294 0.1045 0.1532 2.811 0.5002 0.728 1.158 1.015 0.954 7.6% -5.4% -7.7% 6.0% 

I7- FAO-2011 0.1849 0.3287 0.00833 0.1806 2.644 0.4979 0.752 1.133 0.9134 0.987 11.2% -7.4% -17.0% 9.7% 

I8- Unity 0.09379 0.5637 0.2092 0.1321 3.9 0.5179 0.6763 1.224 1.1 0.8998 - - - - 
        i=selection intensity; ΔG = Expected genetic gain per generation. 

 

Table 5. The Spearman rank correlation among general indices for different economic values  

 

Methods of Economic  

Values 

V2 

Reg (b) 
V3 

Lamont 
V4 

Sharma 
V5 

Profit-2004 
V6 

Profit-2012 

V7 

FAO-2011 

V8 

Unity Case 

V1- Reg(Beta)  .839(**) .994(**) .783(*) .999(**) .897(**) .908(**) .854(**) 

V2- Reg(b)  .804(**) .870(**) .946(**) .834(**) .726(**) .906(**) 

V3- Lamont   .997(**) .993(**) .795(*) .940(**) .806(**) 

V4- Sharma    .981(**) .786(*) .959(**) .767(**) 

V5- Profit-2004     .899(**) .899(**) .850(**) 

V6- Profit-2012      .910(**) .835(**) 

V7- FAO-2011       .678(**) 
* Siginificant at 0.05,  ** Siginificant at 0.01,  Reg = regression. 
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مقجسةةصرلةة رم ملةةطرمةةارةمةة رمقف ةةا رلأوزمنرنتخةةا  رلإمختلفةةطرقتقةةال رمققةةتصرميةتفةةاللطرلةة رمقةةاقت رممقارنةةطرقةة  ر

رقعجلاترمقف لزلانر مف 

ر
 مقها رمحمارغنتصر،سلا رلتضراللهرعماسإ

 
رمف ،رجامعطرمقمنىلتطر،كلتطرمقزرمعطر،نتاجرمقحتىمن لإةسصرم

رر

هعاهل الاًحذاس -فت لخمذيش المين الالخصاديت بىاسطت ها يلً: طشيمت الاًحذاس )بيخاهخخلخشيج هزٍ الذساست للوماسًت بيي طشق أ

،  4004و  4002المياسً( و الاًحذاس )هعاهل الاًحذاس غيش المياسً( و طشيمخً لاهىًج و شاسها و العائذ الصافً باسعاس عاهً 

ساثً لأوصاى الدسن فً هشحلت ها لبل الفطام بعدلاث الفشيضياى .حن هكاًيت الخحسيي الىاعلً العائذ الىساثً الوخىلع و حأثيشها ودساست 

بمشة بىحذة حداسب و  121طلىلت و  10عدلت هي  0421سدلاث  – 4000إلً  0991للفخشة هي  اعاه 01حدويع البياًاث علً هذاس 

هصش. و رلك عي طشيك اسخخذام الذليل -بحىد الاًخاج الحيىاًً بطىخ طٌبشا بىسظ الذلخا و الخابعت لكليت الضساعت بداهعت الوٌىفيت 

يىم  و الىصى عٌذ  10يىم ، الىصى عٌذ  00عٌذ  لصفاث الىصى عٌذ الويلاد والىصى الاًخخابً الزي يخضوي عذد سخت ادلت عاهت و حشول

    يىم. 90

لذسث الوعاييش الوظهشيت والىساثيت للصفاث هحل الذساست و اسخخذاهها فً اًشاء الادلت الاًخخابيت لخحسيي حلك الصفاث فىً عدىلاث 

 الفشيضياى.

لكي هزٍ  (RIH=0.5180دل اعلً ليوت لكفائت الذليل )و بوماسًت الادلت الاًخخابيت الوخخلفت وخذ اى دليل شاسها )الذليل الشابع( س

كدن عٌذ شذة   0.414و  0.1410يخشاوذ بيي  الاخشي.بيٌوا كاى العائذ الىساثً الوخىلعالأدلت الميوت لن حكي بعيذة عي بالً لين كفائت 

عٌذ كدن لىصى  الدسن  0.0و  0.110يىم ،  00عٌذ  الدسن ىصىكدن ل 0.442و  0.000عٌذ الويلاد والدسن  وصى  لصفت 0اًخخاب=

    يىم علً الخىالً. 90عٌذ  لىصى  الدسن 0.020و  0.111يىم  و 10

لسهىلت اسخخذاهها و لوا لها هي طبيعت حطبيميىت هسىخماٍ هىي سغبىاث الوىشبيي   4000فاو خلصج الذساست إلً الخشاذ اسخخذام طشيمت 

ا واًها حاخز فً الاعخباس الاسحباط ها بىيي الصىفاث الوٌخخبىت و حعطىً هعىاهلاث اوصاى الاًحذاس الوخعذد )بيخا( لثباحهفً بشًاهح الاًخخاب و

 لكل صفت هٌخخبت باحداٍ اكثش الصفاث الوسخهذفت فً البشًاهح الاًخخابً.


