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Abstract
A normal 3780 lactation records of Holstein Friesian cattle were collected from Dena Farm in Egypt during the period from
1988 to 1996. The means of cumulative milk yield were 535, 1196, 1837, 2419, 2941, 3392, 3777, 4081, 4332 and
4533 kg for 30, 60, 190, 120, 150, 180, 210, 240, 270 and 305 days milk yield (dMY), respectively. Least squares
analysis of variances showed highly significant effects of month and year of calving, parity as a fixed effects, sire and cow
within sires as random effects on cumulative monthly milk yield. Heritability estimates were 0.23, 0.25, 0.25, 0.29, 0.32,
0.32,  0.33,  0.34  and  0.35 for ten period of cumulative milk yield. All phenotypic and genetic correlations between
different traits were significant (p<0.01). The range of ratio factors for different cumulative milk yield were estimated as
1.07 to 8.47. Estimates of partial linear and quadratic regression coefficients of 305 day milk yield on cumulative monthly
milk  yield were significant, The accuracy of prediction (R2) increased with the increase in the number of cumulative milk
yield.  Records  of the first seven months of lactation are considered sufficient for predicting 305 day milk yield. The
predicted 305 day milk yield is more accurate using the regression method from ratio factors.

Introduction
The desirability of utilizing available information for sire
evaluation  has increased the importance of monthly test-
day records. Incomplete records when extended to a
complete equivalent can be used together with complete
records to estimate the genetic merit of sires, because of
high genetic correlation between complete production
records  and  part  of  production  (Madden  et al., 1955;
Van Vleck and Henderson, 1961; Ashmawy et al., 1985;
Khattab  et  al.,  1987;  Khattab  and  Mourad,  1992;
Abdel Glil et al., 1995).
Incomplete records seem to have an important bearing in
dairy cattle selection not only for sire eveluation but also for
culling cows from the herd (Van Vleck and Henderson,
1961; Ashmawy et al., 1985).
Sudarwati et al. (1995) used three methods to predict
lactation milk yield (1) incomplete gamma function (model
1);  2)  polynomial  inverse  function  (model  2)  and 3)
nonlinear regression (model 3). They concluded that model
2 was able to estimate the time to reach peak yield close to
the actual data using part lactation records and model 2
could be used as a tool to advise farmers on appropriate
feeding and management practices to be adopted.
The objectives of this study were: to estimate phenotypic
and genetic parameters affecting cumulative monthly milk
yield and to separate factors for predicting 305 day milk
yield from part lactation records for Holstein Friesian cattle.

Materials and Methods
Data: A total of 3780 normal complete lactation records of
cows from the Holstein herd maintained at Dena Farm (far
from Cairo by 80 km), during the period from 1988 to 1996
was used in this study. A total number of sires, cow within
sires and average of daughters per sire were 345, 1297 and

10.68 respectively. The genetic analysis included the sires
which have more than five daughters. Each record including
code  of sire, code of cow, data of calving, lactation
number, monthly milk yield and 305 (dMY). Monthly milk
yield as defined as the amount of milk production in a 4
weeks period, since it was calculated from the weekly
records. Traits included in this study were cumulative
monthly  milk  yield (CMY) in the first one, first two..., or
the first nine months of lactation and 305 dMY.
Cows were grazed on Egyptian clover (Alfalfa) during
December to May. During the rest of year, the animals were
fed  on  concentrate  mixture  along  with  rice  straw and
limited amount of hay when available. Cows producing more
than 10 kg a day and those that are pregnant in the last
two months of pregnancy were supplemented with extra
concentration ration. Cows were machine milking twice a
day and milk yield are weighted by kg.

Analysis: Data were analysed using Mixed Model Least
Squares and Maximum Likelihood computer program
(Harvey, 1987). The following mixed model (1) was used to
study CMY and 305 dMY.

Yijklmn = µ+Si-dij+Mk+R1+Pm+eijklmn

Where
Yijklmn : the cumulative monthly milk yield and 305 day

milk yield.
µ : the overall ,ean; Si : random effect of ith stre;
dij : the random effect of the jth dam nested within the

ith sire.
Mk : the  fixed  effect  of  the  kth  month  of  calving

(k = 1, 2, .... 12).
Rl : the   fixed    effect    of    Ith   year   of   calving

(l = 88, 89, ..., 96).
Pm : the fixed effect of the mth parity (m = 1, 2, ..., 6)

and
eijklmn : the random errors.
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Two methods for predicting 305 dMY from CMY were used
(Van Vleck and Henderson, 1961; Ashmawy et al., 1985;
Abdel Glil et al., 1995):
The first method was to obtain a ratio of total production in
305 days to part production, for the average animal, as the
multiplies for actual individual part production needed to
give an estimate of 305 days production from model (1).
The second method was to obtain linear regression
equations for predicting 305 day milk yield from part
lactation records.
The following linear model (2) was used to predict 305 dMY
from CMY.

Yijklmn = µ+Si+dij+Mk+Rl+Pm+b1L,
(Xijklmn- +b2Q [Xijklmn- ]x x

where b1L and b2Q are partial linear and quadratic regression
coefficients of 305 dMY on CMY; Xijklmn. The cumulative
monthly milk yield in the first one, the first two,..., or the
first nine months of lactation, and X: The average of CMY.
The other terms are defined in model(1).
Estimates of sire variance  were calculated according2

s(σ )
to method II of Henderson (1953). Estimates of heritability,
phenotypic and genetic correlation with standard errors and
phenotypic correlation were estimated according to Harvey
(1987).

Results and Discussion
Means and variation of uncorrected records: Unadjusted
means for CMY, standard deviations and coefficients of
variability are presented in Table 1, Means for CMY were
538, 1179, 1795, 2362, 2873, 3327, 3723, 4060, 4327
and 4516 kg for 30, 60, 90, 120, 150, 180, 210, 240;
270 and 305 dMY, respectively. The present means are
higher than those reported by Khattab et al. (1987) using
another herd of Friesian cattle in Sake and El-Karada
experimental farms in Egypt being they reported 347, 710,
1028, 1319, 1591, 1844, 2078, 2312, 2527, 2697 kg for
the same period, respectively. While, Hussein (1996) using
another commercial herd of Holstein Friesian in Egypt found
that the average 90, 180 and 305 dMY were 1748, 3410
and 4938 kg , respectively. Also, Mohammad (1991) with
a commercial herd of Friesian cows in Egypt reported that
the average means of 90 and 305 dMY were 1503 and
3838 kg, respectively. The present mean of 305 dMY is
lower than those reported by Yener et al. (1994), Atay et al.
(1995) and Onenec (1997) working on Holstein Friesian
cows in Turkey, being 6777, 5490 and 4790 kg,
respectively. Kaya (1996) working on five herds of Holstein
Friesian cows in Turkey found that the average initial milk
yield (50 dMY) were 910, 1100, 1179, 1193 and 1178 kg,
the average 100 dMY were 1812, 2165, 2324, 2346,
2315 kg and the average 305 dMY were 4696, 4332,
5695, 5739 and 5694 kg.
The differences between the present means and the others 
means  reported  by  other  workers  on  different countries

could be due to differences in climatic and managerial
conditions and/or genetic differences in herds. The
coefficients of variability for CMY ranged from 26.94 to
42.10 percent (Table 1), indicating that cows at the
commercial farms were higher in the milk yield than cows
of the government farms and this may be due to better
management and feeding system prevailing in their
commercial farm than in government ones.

Table 1: Unadjusted means, standard deviations (SD) and
coefficients of variability for cumulative monthly milk
yield (CMY) and 305 day milk yield

Traits Mean SD CV(%)
30 dMY 538 227 42.10
60 dMY 1179 370 31.41
90 dMY 1795 512 28.51
120 dMY 2362 647 27.39
150 dMY 2873 774 26.94
180 dMY 3327 902 27.11
210 dMY 3723 1028 27.62
240 dMY 4060 1157 28.48
270 dMY 4327 1278 29.54
305 dMY 4516 1383 30.62

Analysis of fixed effects: Least squares analysis of
variances  of  different  traits  studied  are  presented  in
Table 3. Effects of month, year of calving and parity on
CMY are significant (p<0.01).
Table 2 show that cows calving during winter and spring
months had higher CMY than those calving during summer
and autumn seasons. This may be due to attributed to the
favourable climatic conditions and availability of food quality
clover (berseem) during winter and spring seasons. The
present results are similar to those obtained by Asker et al.
(1962); Ragab et al. (1973), Kassab et al. (1987),
Ashmawy et al. (1985) and Abdel Glil et al. (1995) working
on Friesian cows in Egypt and the results obtained by
Cooper  and  Hargrove,  (1982),  Soliman  et  al.  (1989),
Vij et al. (1995), Gaur and Raheja (1996), Lopes et al.
(1996) and Souza et al. (1996) working on different breeds
of dairy cattle in different countries. While, Kaya (1996)
working on Holstein Friesian in Turkey found that cows
calving during summer season had the highest 305 dMY
than the others seasons. In addition, Khalil et al. (1992)
working on Egyptian buffaloes, found that summer calves
had the highest 90 dMY, 180 dMY and 305 dMY.
Vargas and Solano (1995) working on six breeds of dairy
cattle in Spain, found that cows calving in the dry season
generally had lower than average milk yield.
On the other hand, no significant effect of season of calving
on CMY was reported by Qureshi et al. (1995) working on
167 Gir cows.
No specific trend was noticed for the significant effect of
year of calving on CMY (Table 2). Significant effect of year
of calving on CMY were reported by Garroni and Verde
(1976), Koley  et al.  (1981),  Cooper and Hargrove (1982),
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Kassab et al. (1987), Khattab et al. (1987), Khalil et al.
(1992), Abdel Glil et al. (1995), Vargas and Solano (1995)
Gaur and Raheja (1996), Hussein (1996), Kaya (1996),
Lopes et al. (1996) and Souza et al. (1996) working on
different breeds of dairy cattle in different countries. The
influence of year of calving on CMY is attributed mainly due
to different nutritional, climatic conditions, management
practices prevalent over different times and phenotypic
trend. Kassab et al. (1987) in a study based on 2531
normal lactation records of Friesian cattle in Egypt found
that year of calving accounted for 11.7 and 11.2 percent of
the total variation on initial milk yield and maximum milk
yield, respectively. Also, Cooper and Hargrove (1982)
analysed 15867 lactation records of Friesian cattle, found
that including  year  of  calving  in  the  model  increased R2

by 1 percent.
Lactation order had a significant effect on CMY (Table 3).
The present results are agree with the results obtained by
Ragab et al. (1973), Garroni and Verde (1976), Costa et al.
(1982), Ashmawy et al. (1985), Kassab et al. (1987),
Khattab et al. (1987), Vij et al. (1995), Gaur and Raheja
(1996), Kaya (1996) and Souza et al. (1996) working on
different breeds of dairy cattle in different countries. The
present results indicate that the average CMY increase with
the increase in order of lactation till the third lactatia and
decreased after that (Table 2) and this is logically due to the
increase in body weight combined with advancing age and
to the full development of the secretary tissue of the udder.
Hussein (1996) using another set of Holstein (Friesian cattle
in Egypt found that the highest 90 dMY were reached in the
third lactation, while, the highest 180 dM and 305 dMY
were reached in the second lactation. Kaya (1996) reported
that the highest milk yield traits (50 dMY, 100 dMY and
305 dMY) was reached in the fourth lactation and decrease
after that. Also, Atay et al. (1995) report that the highest
305 dMY was attained during the fifth lactation.
The higher F value (Table 3) for the effects of year and
parity on CMY indicated that year and parity are the most
important nongenetic factors affecting CMY. Therefore, a
model of analysis for describing milk yield traits should
include the effects of these factors for appropriate analysis

Genetic Parameters
Sire variance components: Sire of the cow had a significant
effect on CMY (p<0.01, Table 3). The present results are
in agreement  with  those  reported by Ragab et al. (1973),
Kassab et al. (1987), Khattab et al. (1987), Khattab and
Sultan (1990), Khalil et al. (1992), Abdel Glil et al. (1995),
Gaur and Raheja (1996), Hussein (1996), Kaya (1996),
Souza et al. (1996) and Tailor and Banerjee (1996). The
present  results  indicate  the possibility of genetic
improvement of milk through selection.

Cow within sire components: Effect of cow within sire of
different  traits  studied  are  significant  (p<0.01,  Table 3)
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Table 5: Ratio factors for predicting 305 dMY from cumulative monthly milk yield, compared with other ratios from different
workers

CMY All data (3780*) Abdel Gill et al. Ashmawy et al. Lamb and McGilliard DHIA**
(1995) (1985) (1967)

30 dMY 8.47 6.83 7.61 7.81 7.69
60 dMY 3.79 3.16 3.84 3.92 3.84
90 dMY 2.47 2.51 2.64 2.69 2.61
120 dMY 1.87 1.97 2.06 2.08 2.01
150 dMY 1.54 1.65 1.72 1.72 1.66
180 dMY 1.34 1.43 1.48 1.48 1.43
210 dMY 1.20 1.28 1.31 1.31 1.27
240 dMY 1.11 1.16 1.19 1.18 1.15
270 dMY 1.05 1.08 1.09 1.09 1.07
*Number of records averaged to obtain the ratio factors; **Cited by Madden et al. (1955)

Table 6: Estimates of partial Linear (b1L and quadratic (b2Q) regression coefficients of predicting 305 dMY from CMY for Holstein
Friesian cattle

Liner, kg/kg Quadratic, kg/kg2

------------------------------------------------------ -------------------------------------------------------------------------
CM µ* b1 ±S.E.** b2 +S.E.**
1 4516.3 1.503 0.0964 0.000441 0.0003
2 4513.8 1.771 0.0602 -0.000088 0.0011
3 4474.8 1.685 0.0412 -0.000053 0.0001
4 4449.2 1.572 0.0295 -0.000017 0.0001
5 4440.3 1.454 0.0218 -0.000014 0.0001
6 4456.7 1.365 0.0156 -0.000017 0.0001
7 4473.3 1.267 0.01106 -0.000008 0.000001
8 4508.3 1.164 0.0067 -0.000003 0.000001
9 4523.3 1.074 0.0034 0.000003 0.000001
*Least squares mean of 305 day milk yield; ** Standard errors of partial regression coefficients

Variances among cows in their production traits may be due
to differences in genetic potentiality of cows along with
same changes in the herd management (Camoens et al.,
1976). Also, the effect on cow is due to the permanent
environment whiCh transmit from record to another.

Heritability estimates: Estimates of h2 was calculated from
the analysis records of sets of paternal half sibs. The
estimates were based on 3780 normal lactation records of
all parities. Heritability estimates were 0.23, 0.25, 0.25,
0.29, 0.32, 0.32, 0.33, 0.34, 0.34 and 0.35 for study
period (Table 4). The present results indicated that the
increase of h2 for increase CMY. While, Khattab et al.
(1987) using another set of Friesian cattle in Egypt found
that h2 estimates for CMY increased up to the fifth months
and declined thereafter. Also, Tailor and Banerjee (1996)
working on 507 Surit buffaloes sired by 41 bulls, reported
that h2 estimates of monthly milk yield varied within a
narrow range of 0.307 to 0.383 in the first 4 months then
decreased to 0.22 in month 6.
According to the moderate h2 estimates in the present
study, it can be concluded that the genetic improvement in
CMY can be achieved through selection breeding program.
Estimates of phenotypic (rp) and genetic correlation (rg)
between  CMY  and  305  dMY  were  positive  and  highly

significant, ranged from 0.37 to 0.99 for rp and from 0.65
to 1.00 for rg (Table 4). Madden et al. (1955), Van Vleck
and Henderson (1961), Khattab et al. (1987), Khattab and
Sultan (1990), Kaya (1996) and Hussein (1996) found high
phenotypic and genetic correlation between 305 dMY and
part of lactation. The high phenotypic correlation between
305 dMY an CMY indicated that part of lactation can be
used for evaluating the milk producing ability in cows. Also,
the high genetic correlation between 305 dMY and CMY
indicated that selection on the basis of part records could be
accurate enough to increase genetic progress.

Prediction 305 day milk yield: Predicting 305 day milk yield
from cumulative monthly milk yield by using ratio factors
are  presented in Table 5. Values of ratio factors for
different cumulative monthly milk yield from first to the nine
months ranged from 1.05 to 8.47 (Table 4). The present
results are similar to those estimated by Lamb and
McGilliard   (1967),   Ashmawy   et   al.   (1985)  and
Abdel Glil et al. (1995). Vargas and Solano (1995)
suggested that the ratio factors were used for efficient for
the standard of milk records in the database analysed. The
high genetic correlation between 305 day milk yield and
cumulative monthly milk yield  especially  in  seven  months
(0.98) (Table 4),  indicated   that   sire   evaluation  could 
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be  possible  using incomplete records extended to 305 day
milk yield in order to decrease the time required for progeny
test, decrease the generation interval to increase the annual
genetic gain and increase the accuracy of evaluation. In
addition, the early selection of cows during the extended
incomplete lactation records is useful for culling the low
production cows.
Estimates of partial linear and quadratic regression
coefficients of prediction equations of 305 day milk yield (Y)
from the cumulative monthly milk yield (X), where

   2
1L 2QY µ b X X b X X    

and the standard errors of regression coefficients are
presented in Table 6. Linear regression coefficients are
significant (p<0.01), while, the quadratic terms were not
significant in most cases and as expected , the coefficients
of regression decrease with the progress in cumulative
monthly  milk  yield,  except  for  30  day  milk  yield.
Ashmawy et al. (1985) and Abdel Glil et al. (1995) arrived
at the same results using another sets of Friesian cattle in
Egypt. Including the quadratic regression coefficients in the
nine equations yielded non significant (p<0.01), negative
quadratic partial regression coefficients in most cases.
Ashmawy et al. (1985) found the differences between
quadratic and linear regression coefficients are small and
can be neglected.

Table 7: Coefficients of determination (R2) of 305 day milk
yield associated with the monthly cumulative (CM)
records

CM R2

1 0.040
2 0.135
3 0.243
4 0.360
5 0.47
6 0.616
7 0.754
8 0.870
9 0.959

Table 7 show coefficients of determination (R2) for
prediction 305 day milk yield from cumulative monthly milk
yield. The values of the accuracy increased speedily with
the increase in the cumulative monthly milk yield (0.04 to
0.96). The present results indicate that the first seven
months  of  lactation  were  considered  sufficient  for
prediction 305 day milk yield (R2=0.80). Ashmawy et al.
(1985) using another herd of Friesian cattle in Egypt found
that the seven months are the best of predictions 305 day
milk yield (R2= 0.92), while, Abdel Glil et al. (1995) found
that the first four months are the best (R2=0.91).
Product moment correlation between the actual and 
predicted value of 305 day milk yield from cumulative 
monthly milk yield using  regression  method  on  the  same

data used in this study 0.90, while, the same coefficients
between the former variable and predicted values using ratio
method is 0.92. The two coefficients are significant and the
differences between them is not significant. It is clear that
the simplest method is the ratio factor.
Finally, sire evaluation using either ratio factors or
regression extended incomplete records constructed
resulted in selecting the same sires. Gaur and Raheja (1996)
estimated breeding values of 27 Sahiwal sires, found that
the rank correlation between part of lactation (2 months)
and 305 day milk yield was 0.96. They suggested that
evaluation of sires could be carried out on the basis of part
lactation yield.
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