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SUMMARY 
 

A total number of 1923 complete record for 1167 Holstein cows sired by 59 sires 
were used to estimate heritability and genetic and phenotypic correlations for milk 
production traits. Records covered the period from 1992 to 2002. The studied traits 
were 305 day milk yield (305-dMY), initial milk yield (milk yield from calving to 
peak, IMY), daily peak milk yield (PMY), time to attain daily peak milk (TTP), and 
persistency of lactation. Data were analyzed using DF-REML procedure (Meyer, 
1998). 
   Estimates of heritability for 305-dMY, IMY, PMY and TTP were 0.141, 0.004, 
0.190 and 0.001, respectively. Estimates of heritability for persistency measures 
ranged from 0.009 to 0.064. 
    Genetic and phenotypic correlations obtained between 305 day milk yield and all 
other studied traits were positive except for correlations with some persistency 
measures which were negative. 
     The results of this study suggest that an early selection for 305 day milk yield can 
be practiced using peak milk yield ( rg= 0.98 and h2=0.19). 
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INTRODUCTION 
 
 The major factors affecting milk yield and lactation curve are initial milk yield, 
peak milk yield and the persistency of lactation (Gupta and Johar, 1982). Initial milk 
yield is a reliable indicator of the genetic potentials and could be used as a measure 
for an early selection (Sharma and Bhatnagar, 1973).  

Peak milk yield was described by Roy and Katpatal (1988) as an indicator to the 
maximum level of physiological activity which measures the inherent capability of 
the animal. As peak yield expresses the milk production potential, and since it has 
high association with lactation yield, it can be also used as an early measure for 
selection or culling (Rekik et al., 2003). 

Persistency of lactation is a desirable trait because it affects and determines the 
total milk yield (Haile-Mariam et al., 2003). Genetic improvement for persistency 
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can be used to increase the average level of persistency in the herd through selection 
(Dekkers et al., 1998).  
 The objective of the present study was to estimate genetic parameters (heritability 
and genetic correlation) of some dairy traits (305-day milk yield, initial milk yield, 
peak milk yield, time to attain peak and persistency of lactation) of Holstein cows 
maintained at a commercial herd in Egypt. 
 
MATERIALS AND METHODS 
 
 A total number of 1923 complete lactation record was edited from 23511 test day 
records for 1167 Holstein cows daughters of 59 sires and 480 dams.  Calvings 
occurred during the period from 1992 to 2002, at El-Tobgy farm at Fayoum 80 
kilometers south of Cairo. Animals were kept under open sheds and divided in 
groups according to their milk production and pregnancy status. Total mixed ration 
(TMR) was used in feeding animals. Cows were machine milked three times daily. 
Artificial insemination by Holstein frozen semen imported from U.S.A and Canada 
was practiced. Cooling system was used to help heat dissipation during the summer 
and spring months. The studied herd is enrolled in the milk recording system 
operated by Cattle Information System/Egypt (CISE) of Cairo University. 
 The studied traits are: 305-dMY(kg):305 day milk yield  [(TMY*405)/(LP+100)], 
where, LP is lactation period and TMY is total milk yield, (ICAR,2000),DMY (kg): 
IMY(kg): initial milk yield to peak, PMY(kg): daily peak milk yield (the maximum 
daily milk yield), TTP(day): time to attain daily peak milk yield. Persistency of 
lactation was calculated by five methods as follows: 

P1= coefficient of variation (C.V) for test day yields, (Rao and Sundaresan, 
1979); 
P2= (maximum daily milk yield/mean of all test day yield) *100, (Leukkunen, 
1985); 
P3, %P=2*[S(x>X)-n X]*100/Sx, (McDowell et al., 1961). 

Where, 
%P is persistency in percentage, expressed as the rate of decline of milk yield, 
S(x>X) is sum of yields for 30 day periods, greater than the average 30 day yield 
for the lactation, 
n is number of periods when 30-day yield exceeded the average for the lactation, 
and  
Sx is sum of all 30day yields. 
P4 = 305-dMY/maximum daily milk yield , (Rao and Sundaresan,  1982) 
P5 = (the second five test days / the first five test days)*100, (Leukkunen, 1985) 

 Higher values of P1, P2 and P3 mean lower persistency and vice versa. 
 Heritability and genetic correlation (rg) and phenotypic correlation (rp) were 
estimated using Derivative-Free Restricted Maximum Likelihood (DF-REML) 
procedure (Meyer, 1998). The model used was as follow: 

Yijklm = µ+ ai+pei+Pj+Sk+Rl+b(Xijklm-X)+ eijklm      
Where, 

µ  = the overall mean, 
aI  = additive genetic random effect of the individual i, 
pei= permanent environmental random effect on individual l, 
Pj   = the fixed effect of parity j (j = five levels), 
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Sk  = the fixed effect of kth season of calving (k= 1,2,3 and 4), where 1= winter 
(December-February); 2= Spring (March- May); 3= Summer (June-
August) and 4= Autumn (September- November), 

Rl   = the fixed effect of lth year of calving l (l = 1,2,…,11) 
b  =the linear regression coefficient of the studied traits on age at calving, 
Xijklm = the age at calving, 
X      = the average age at calving, and  
eijklm  = the error term assumed (0, σe

2). 
 

RESULTS AND DISCUSSION 
  

Means and standard errors of 305-dMY(kg), IMY(kg), PMY(kg), and TTP(day) 
are presented in table (1). Estimates obtained in the present study lie within the range 
of estimates reported for Holsteins in the Egyptian literature (Nigm et al., 2003; 
Nigm et al., 2006 and Salem et al., 2006). Heritability estimates for the studied milk 
production traits are shown in table (2). Heritability of 305-dMY (0.14) is 
comparable with estimate of 0.13 obtained by some of the Egyptian authors (Abou-
Bakr et al., 2000 and Kassab, 2001). 
 
Table 1. Means and standard errors (SE) of milk production traits of Holstein 
cows 

Trait Mean SE 
305-dMY, kg 7396 21 
IMY, kg 2380 34 
PMY, kg 32 0.13 
TTP, day 105 1.5 
P1 27% 0.20 
P2 140 0.42 
P3 22% 0.17 
P4 225 0.57 
P5 84% 0.40 
 
Table 2. Estimates of heritability (h2) and standard errors (SE) for milk 
production traits of Holstein cows 

Trait h2 SE 
305-dMY, kg 0.141 0.080 
IMY, kg 0.004 0.065 
PMY, kg 0.190 0.085 
TTP, day 0.001 0.075 
P1 0.062 0.060 
P2 0.009 0.045 
P3 0.064 0.053 
P4 0.033 0.040 
P5 0.014 0.062 
  
 A great influence of environmental factors on IMY and TTP is obvious where 
they have a small values of heritability (0.004 and 0.001, respectively).   
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  Heritability estimate of PMY is 0.190, the same value recorded by El-Arian and 
Shalaby (2001) during their study on the first lactation of Friesian cattle raised in 
Egypt. 
 Estimates of heritability of persistency differed according to the method used in 
calculation. All values are low and ranged from 0.009 to 0.064. This range is lower 
than those reported by foreign studies but it is similar to values recorded in studies 
conducted in Egypt on Friesian cattle (0.025 by Abubakr, 1991 and 0.057 and 0.074 
by El-Arian and Shalaby, 2001).   
 Positive genetic and phenotypic correlations (table 3) were obtained between 305 
day milk yield and each of the other traits, except for the negative correlation with 
P1, P2 and P3. A high correlation was obtained between 305 milk yield and PMY 
(rg=0.98, and rp= 0.82, respectively). Although selection for peak yield will not 
improve lactation yield per generation to the extend expected from selection for 
lactation yield, it may reduce generation interval. Further, it will be more convenient 
to record the peak yield than the lactation yield.  
 Genetic and phenotypic estimates of persistency with 305-dMY differed 
according to the method used in calculation. P1, P2 and P3 showed negative 
correlation while P4 and P5 showed positive correlation with all the studied traits, 
except for their phenotypic correlation with PMY. It took a different trend where MY 
correlated with P1, P2 and P3 positively, and negatively with P4 and P5. 
 

Table 3. Estimates of genetic correlation (rg, above diagonal) and phenotypic 
correlation (rp, below diagonal) among  milk production traits 
Trait    305-dmy PMY IMY TTP P1 P2 P3 P4 P5 
305-dMY  0.980 0.009 0.006 -0.670 -0.130 -0.639 0.440 0.370 
PMY 0.820  -0.140 -0.080 -0.318 -0.850 -0.447 0.089 0.047 
IMY 0.003 -0.070  0.350 -0.020 -0.053 -0.023 0.160 0.300 
TTP 0.002 -0.049 0.040  -0.530 -0.560 -0.890 0.090 0.090 
P1 -0.126 0.238 -0.001 -0.030  0.468 0.988 -0.990 -0.800 
P2 -0.038 0.280 -0.023 -0.110 0.168  0.750 -0.140 -0.150 
P3 -0.135 0.263 -0.001 -0.180 0.970 0.189  -0.966 -0.920 
P4 0.246 -0.302 0.062 0.083 -0.714 -0.014 -0.760  0.980 
P5 0.134 -0.280 0.060 0.084 -0.162 -0.015 -0.118 0.320   

 
CONCLUSION 
 

 Selecting dairy cows for 305-dMY using their PMY would be more effective 
when compared with that depending on persistency of lactation.  
 Effective improvement of persistency should depend mainly on improving 
environmental and management conditions. 
 The ratio between 305-day milk yield and the maximum daily milk yield (P4) 
seemed to be a good measure for persistency of lactation. It has strong positive 
correlation with 305-day milk yield, besides it is easy to calculate. 
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  المعاییر الوراثیة لبعض صفات إنتاج اللبن ألبقار الهولشتین فى قطیع تجارى فى مصر

  

د الخولى، محمد عبد العزیز إبراهیم، ربیع رجب ـمد فریـة حمدى فهیم، أحـكر، نادیـو بـسـامى أب

  صادق، علـى عطیة نجم

  

   مصر،  الجیزة، جامعة القاهرة، كلیة الزراعة، قسم اإلنتاج الحیوانى

  

 طلوقــة فــى مزرعــة الطــوبجى ٥٩ بقــرة هولــشتین بنــات ١١٦٧ ســجل لــبن لـــ ١٩٢٣ســتخدم فــى هــذه الدراســة أ

ُُأســتخدمت الــسجالت لتقــدیر العمــق الــوراثى ومعــامالت الــتالزم الوراثیــة والمظهریــة لــبعض صــفات إنتــاج . بــالفیوم

 ٣٠٥إنتـاج اللـبن فــى الـصفات التـى درسـت كانـت . ٢٠٠٢ حتـى ١٩٩٢غطـت الـسجالت الفتـرة مـن سـنة . اللـبن

یوم، إنتـاج اللـبن حتـى الوصـول ألعلـى إنتـاج یـومى، أعلـى إنتـاج یـومى، عـدد األیـام حتـى الوصـول ألعلـى إنتـاج 

  .DF-REML (Meyer, 1998)ُحللت البیانات بطریقة . ُیومى وخمسة مقاییس للمثابرة

 یــوم، إنتــاج اللــبن حتــى الوصــول ألقــصى إنتــاج، أقــصى ٣٠٥ت العمــق الــوراثى لــصفات إنتــاج كانــت تقــدیرا

ــــاج یــــومى، والوقــــت للوصــــول ألقــــصى إنتــــاج  ــــى الترتیــــب (٠.٠٠١، ٠.١٩٠، ٠.٠٠٤، ٠.١٤١إنت بینمــــا ). عل

  .٠.٠٦٤ و ٠.٠٠٩ُتراوحت قیم العمق الوراثى لطرق المثابرة الخمس بین 

ُ یوم والـصفات األخـرى موجبـة فیمـا عـدا معـامالت ٣٠٥ثیة والمظهریة بین إنتاج ُكانت معامالت التالزم الورا

  .ُالتالزم مع تقدیرات المثابرة فكانت جمیعها سالبة

وبـتالزم ) ٠.١٩٠(ُبـأعلى عمـق وراثـى ) PMY(من بین كل ثوابت منحنى الحلیب إنفرد أقصى إنتاج یومى 

ُتشیر النتـائج إلـى إمكانیـة .  یوم٣٠٥ع إنتاج اللبن فى م)  على الترتیب٠.٨٢٠، ٠.٩٨٠(وراثى ومظهرى عالى 

ُإستخدام أقصى إنتاج لبن یومى فى اإلنتخاب المبكر ألبقار الهولشتین المرباة فى القطعان التجاریة فى مصر ُ.  

  

 


