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Estimates of Phenotypic and Genetic Parameters
for First Lactation Performance in Friesian Cattle
in Egypt
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PHENOTYPIC and genetic parameters of initial milk yield
(LMY), 305-day milk yield (305 MY), total milk yield (TMY),
lactation period (LP) and age at first calving (AFC) were
estimated using 767 first lactation records of Friesian cows.
A least squares analysis of variance showed significant ef-
fect of sire, year and month of calving for all traits studied
except the effect of month of calving on each of lactation
period and age at first calving. Age at first calving on each
of lactation period and age at first calving. Age at first calv-
ing had a curvilinear effect on each of IMY and 305 MY, but
effect linear on TMY. Maximum vield of IMY and 305 MY
was attained in heifers calving for the first time at 39 mo
and 42 mo, respectively. Heritability estimates, by half-sib
correlations were 0.19 - 0.10, 0.43 - 012, 0.31 -+ 0.11,
0.08 -1 0.09 and 0.59 -+ 0.14 for IMY, 306 MY, TMY, LP
and AFC, respectively. All the phenotypic and genetic cor-
relations among different traits were positive (P < 0.01)
except the phenotypic and genetie correlations between age at
first calving and Iactation period which was negative (P <
0.01). In addition, the phenotypic correlation between IMY
and TP was small and not significant,

Key words : Friesian cattle, 1st lactation, Phenotypic and
genetic parameters.

Dairy cattle improvement, largely, depends on emphasis placed
‘upon inecreasing milk yield by selection. Selection on milk vield
. oceurs mainly during the first lactation (Allaire and Henderson,
1966 and Reddy and Basu, 1986). Performance of first lactation
has been the standard of evaluation for most genetic studies with
dairy cattle. First records are available sooner on more cows and
are less susceptible to error from selection, injury, previous days
dry and mastitis than are later records.

Genetic correlation between yield in the first and later lac-
tations ranged between 0.75 to 0.92 as reported by many authors
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{Barker and Robertson, 1966, Maijale and Hanna, 1974 ; Rothsehild
and Henderson, 1979, Tong et al., 1979; Hoque and Hodges, 1980;
Powell et al., 1981 and Weller and Van Vleck, 1986). Cows with
higher first lactation performance were likely to remain in the
herd longer and produced at a higher rate in later lactations than
the lower producers in the first lactation.

The main objectives of this study were : 1) to determine the
effect of year and month of calving on each of initial milk yield,
305-day milk yield, total milk vield, lactation period and age at
first calving in the first lactation. 2) to determine the relation-
ship between lactation traits and age at first calving, 3) to esti-
mate heritability, phenotypic and genetic correlation coefficients
between different traits,

Materials and Methods

Data used in this study were collected from the milk produc-
tion records of the Friesian dairy herd raised at Sakha farm located
in the Northern part of the Delta, Kafr Wi-Sheikh Governorate,
Egypt. They comprised 767 first parity cows born during 1968 to
1977. The number of sires and the harmonice mean of number of
daughters per sire were 94 and 7.48, regspectively.

Cows of that herd were kept under a regular system of feeding
and management adopted by the Research Center, Ministry of Agri-
culture. Animals were grazing on Hgyptian clover (Trifolivm
ulexwndrinum), Berseem during October to May. During the rest
of the year, animals were fed on concentrate mixture along with
wheat or rice straw and a limited amount of clover hay when
available. Milking cows producing more than ten kilograms of milk
per day and pregnant cows over seven months of pregnancy wers
given extra amounts of concentrate to meet their essential nutri-
tional requirements. Cows were initially inseminated 60-70 days
post-partum. Cows were hand-milked twice a day till 1971 and
were machine-milked thereafter, and milk yield was recorded indi-
vidually for each cow by weighing to the nearest kilogram. Heifers
were mated for the first time on the basis of their age (not less
than 18 months of age) and weight (not less than 350 kg).

Information on individual cows included, date of calving, actual
initial milk yield (the amount of milk production during the first
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two months of lactation), 305-day milk vield, total milk yield and
number of days in milk. Records were excluded due to abnormai
termination (days in milk less 180, cows died or sold before fini-
shing lactation or cows affected by mastitis or abortion ). Further,
records on daughters of sires with fewer than 4 daughters were
excluded. Due to this restriction a small number {39) of records
was excluded. Records from 180 days to s0b-day were considered
305-day lactation (Hoque and Hodges, 1980).

The data were analysed by Mized Model Least squares and
Maximum Likelihood Computer Program (LSML 76) developed by
Harvey (1977). The following mixed model (1) was used to study
the effect of year and month of calving as a fixed effect, age at
first calving as covaraite and sire as a randem effect on each

f initial millc yield (IMY), 305-day milk yield (305 MY), total milk
yield (TMY) and lactation period (LP) on the first lactation.
X =U =t 4 m 4 B _ + B, +5 +e
ikl i i (zijk-x) (xijk-x-*) k ijkl
where : Model 1

Yijkl = the observation lactation trait for the 1th cow ; U =

the overall mean ; ti = fixed effect of the ith yvear of calving ;
i= 1 (1968) 2 (1989), ..... ... , 11 (1979) ; mi = fixed effect of
the jth month of ealving, j= 1 (January), 2 (February), ......,
12 (December) ; By, B, = a linear and quadratic vegression eoef.
ficients for IMY, 305-MY, TMY in kilogram and LP in days on age
at first calving ; xijk = average age at first calving of the 1ih
cow in the sub-classes, x = average age at first calving, mo ;

sk = randem effect of the kith sire; e . = randem element having

ijkl
expection zero and variance o2e.

To study the effect of year and month of calving on age at
firat calving, a similar model (2) was used and B, and B, were
deleted.

In order to obtain a unique solution of the least squres
equations, a restrictions was imposed that the sum of all levels of
a fixed effect was equal zero.

Due to limitation of the data, many empty cells were found,
and it was not possible to calculate the interaction between the
main effeets.

Egypt. J. Anim. Prod, 27, No. 2 (1990)
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fostimates of sire o g and error o e components of variance
snd covariance were computed according to Method TI of {ende:-
son, (1933}, Heritability estimates were calculated from four times
the intraclass correlation among haif-sibs.  Standard ervor of
lieritability was caleulated using an approximation formula des-
cribed by Swiger ef ¢l (1964). TWstimates of genetic correlations
! errors and phenotypic correlation were obtained hy
bniques described by the LSML 76 program of Hazvey

computing
BT .
Besulis and Piscussion

The least squares means of IMY, 305 MY, TMY and LP were
786 = B kg, 2484 = 33 kg, 8877 = B1 kg and 363 = § days res-
pectively {Table 1). The present means were higher than thoss
cetimated by Ragab of al. (1973) which were 639 - 5 kg, 2304 + 18
kg, 2712 4 27 kg and 346 =+ 3 days, respectively, using another
herd of Friesian ecattle at Tahrir province, Kgypt, The average
AFC was 34 - 0.5 mo. The estimate of 34.4 mo was reported by
Mostagger ef al. (1987).

Effect of year of calving

The effect of year of calving on the different traits studied
were highly significant (P < 6.01) except for lactation period
iTable 2). A pradual increase in the least squares means from year
W year was observed (Table 1). Changes in production from year
10 year can be attributed to changes in herd gize, age of animals
und improved magancrial practices introduced from vear to year,
Gacule ef «l. (1968), Balaine et ol (1970}, Chaudhary and Chaud-
hary (1877), Basu et al, (1982), Sharma ef al. (1982), Palia and
Arora (1983), Khattab ef al. (1987) and Maarof af al. (1987) in dif-
fovent breeds of dairy cattle, reported a highly significant difference
between year of calving on milk yield. Khatizb of al. (1986) and
Ponce and Gomez (1888), working on Friesian cattle, reported that
the effect of year of birth on age at first calving was significant.

i

Effect of month of calving

The month of calving had a highly significant effect on each
ol IMY and 305 MY, while the different traitg were not affected
by month of calving (Table 2). Results in the present study (Table
1) showed that cows calving in November and December had higher
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amount of each of IMY and 305 MY, while March and April had
the lowest. Cows calving in November and December get Berseem
between (Jan-May) throughout their lactation period and they start
and continue their lactation in mild climatic conditions, Mostageer
of @l (1987), working on Friesian cattle in Kgypt, reported that
autumn calves had higher 305-day milk yield in the first lactation
compared with those ealving in summer and spring. Moreover,
Hardie ef al. (1978) and Ferris ef al, (1985) found significant effect
of season of calving on milk yield.

Lffect of age at first calving

To test the significance of curvilinearity of relationship be-
tween AFC and different laetation traits, a polynomial of the third
degree curve was filted and vielded a nonsignificant partial cubic
regression coefficient of different traits on AFC,

Estimates of partial linear and quadratic regression coeffi-
cients of each of IMY and 305 MY on AFC were highly significant
(P =0.01), Tahle 2, being 7.05 == 1.58 kg/mo, and —0.09 -+ 0.02 kg/
mo®, respectively for IMY on AFC and 17.71 - 4.40 kg/mo and
—0.21 - 07 kg/mo*, respectively for 305 MY on AFC (Teble 1),
Uhese estimates revealed that the effect of AFC on each of IMY
and 305 MY were expressed in a curvilinear. The same patiern wag
veported by (Lee, 1976, Ashmawy and Mokhtar, 1984 and Sallam
el al, (1988).

The present results indicated that the maximum IMY and 305
MY were attained when heifers calved at 39 and 42 mo, respecti-
vely, using the regression predicted cquations (Table 1), Including
the linear and quadratie regression coefficients of AFC in the
model, resulted in a reduction of 2.9 and 1.9% in the residual mean
sguares for IMY and MY, respectively,

The partial linear regression coefficient of TMY on AFC was
19,02 £ 0.34 kg/mo), and was significant (P < (.01), while the
quadratic term (—0.20 + 0.12 kg/mo*, was not-significant (Table 1).
Chaudhary and Chaudhary (1977), Sharaby and El-Kimary (1982).
Hansen ef ol (1983), and Ashmawy et al. (1986) also found linear
relationship between milk vield and age at first calving.

Egypt. J. Anim. Prod., 27, No. 2 (1990)
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TABLE 2. Least squares analysis of variance for factors affecting initial
' milk yield (IMY), 305-day milk yield (305 MY), total milk yield
(TMY), lactation period (LP) and age at lirst calving (AFC).*

M.S.
Source of variation (.7 -
' IMY 305 MY TMY LP ARC

* % E2 2 B

Sire 93 25530 336991 872384 0775 12.39
&k Bk s

Year of calving 1) 84159 1800377 2722788 15041 11.74
*k g

Month of calving 19 4493b THIBTS 575135 10934 1.19

Regressions
o L ne

ARC linear L 383G 2428210 2799095 437
ok ok

AFC quadratic 1 293306 1711670 1676766 61

* Residual mean squares of IMY, 306-MY, TMY and LP were 18725 kg,
178204 kg, 539037 kg and 9367 day, respectively with 651 d.f. and 26 mo
for AFC with 653 d.f.

Sire effect

Differences among sires were significant for all traits except
for lactation period (Table 2), and accounted for 4.85, 11.87, 8.25,
2.01 and 17.279 of the total variation in IMY, 305 MY, TMY, LP
and AFC. Similar other studies (Harville and Henderson, 1966; Lee,
1974; Bhati, 1980; Basu ef al., 1982; Hansen ef al., 1983; Ruvuna
et al., 1984 and Sallam et ol., 1988) reported the importance of
sire effeet on milk yield. Harvilla and Henderson (1966) and Sha-
raby and El-Kimary (1982) working on Friesian cattle, found that
sire accounted for 18.00 and 6.32 percent of the total variability
in AFC.

Estimate of heritobility, phenotypic and genetic correlutions
The estimate of heritability of IMY was 0.19 = 0.10 (Table 3).

Estimates of heritability of 305-day milk yield and total milk
yield were 0.43 == 012 and 0.31 + 0.11, regpectively (Table 3).

Egypt. J. Anim. Prod., 27, No. 2 '(1990)
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TABLE 3. Heritahility estimates, phenotypic and genetic correlation eoeffi-
cients of different traits in Friesian eows (first lactation).a

Traits X, X, X, X, X5
Initial milk yie]d 0.19-4-0.10 0.68 U.db 0.025 0.13
(IMY) X,
30b-day milk yield L00-4-0.12 043012 0,77 0.31 0.12
(305-MY) X,

Total milk vield 1.60-4-0.21 G.94-0.06 0.81-+0.11 0.79 0.07
(TMY) X,

Lactalion period 0.76--0.67 0.44--0.55 0654024 GOE0.08 —0.010
(LP) X,

Age at first calving (.51 022 0350018 9,14 +-0.22 —0.46-4-0.44 0.594-0.14
(AFCY X

a The dagonal figures heritabilities, phenotypic and genetic correlation are
ahave and below diagonal,

Rothschild and Henderson (1879} and Swalve and Van Vieck {1966)
vuing first lactation records of Holstein Friesian, reported that
‘heritability of 305-day milk was 0.41 ang 0.33, respectively. Our
results were less (012 to 0.28) than in (Van Vleck and Bradforgd,
1966; Ragab ef ol., 1973; Tong el al, 1979; Weller and Van Vieck,
1986; Ali and Schacffer, 1987, Jager and Kennedy, 1987 and Leroy,
1988).

The heritability estimates of length of lactation period was
0.06 = 0.09 (Table 3}, which is inaccordance with the estimate of
0.86 reported by Abubakar of al. ¢ 1886) working on Holstein Frie-
sian cattle in Colombia, but is lower than 054 - 0.166 and
0.24 =+ 0.07, reported by Ragab ef al. (1973) and Lin and Alliare
(1978) hoth working on Friesian catile. The present estimates may
indicate the presence of lower genetic variability for lactation
period in the Friesian cattle studied,

The heritability estirate for AVC was 0.59 = 0.14 (Table 3)
which was in similarity with the estimate of 6.59 = 0.14 reported
by Sharaby and Cl-Eimary (1992) on Bgyptian buffaioes. Higher
ritability estimates for AFC was obtained by different workers
in different countries for different breeds of dairy cattle (Nagar-
cenkear, 1964; Lee, 1974; Ei-Khidir et al, 1979 Lin and Allaire,
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1978; Basu et al., 1982 and Patro and Rao, 1983) all estimates varied
between 0.22 to 0.68.

The results indicated that AFC is a moderately heritable cha-
racter. Gill and Allaire (1975) emphasized thal AFC was geneti-
cally controlled. Lee (1974) also, noticed that the confounding of
year and month of birth with sire effects inflated the sire variance
components and accordingly the heritability value of AFC.

The phenotypic correlation between IMY and each of 306-MY
and TMY were positive, being 6.68 and 045, respectively, but were
amall for LP (Table 3). Ragab ef ¢l. (1973 and 1987) on Friesian and
Czaplicka and Puchojda (1987) on Polish cattle, arrived at the
same results. Tt could be coneluded that IMY could be used for
evaluating the milk producing ability in dairy ecows. The phenotypic
corvelation between 305 MY and each of TMY and LP were posi-
tive, beiug 0.77 and 0.31, respectively (Table 3}. The high pheno-
typic correlation of 0.79 wag obtained hetween TMY and LP. The
results in Table (3) show that LP much more important than IMY
in determining TMY. In other words, cows lactating for the longer
time tended to have the higher 305 MY and TMY.

The phenotypic correlations between AFT and cach of TMY
and 305-MY were low and positive 0.13 and 0.12, respectively,
while small for TMY and negative for LP (Table 3). Czaplicka and
Puchojda (19%7) found that the phenotypic correlation between
ATC and 205 MY was 0.15, while Lin and Alliare (1978) and
Abubakar ef al. (1986) found negative phenotypic correlation be-
tween AFC and 305-MY (—0.43 and —0.13, resp.).

Most of the genetie correlations estimates abtained between
lactation characters (IMY, 305 MY, TMY and LP) were positive
and higher than 6.50 (Xsble 3).

The genetic corvelation between IMY and each of 305 MY and
THMY were unity, (Table 3). These results ave in agreement with
gimilar work on Friesians (Ragab ef al,, 1273 and 1687 and Ferriz
v @l, 1985). The genetic gorrelation between 205 MY and TMY
was 0.94. The initial milk yield as well as 305 MY are excellent
guides to the total lactation yield and could be used asg indicators

v selestion process.

to ecar

i
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The genetic correlation between LP and each of IMY, 305 MY
and TMY were positive, being 0.76 = 0.67, 0.44 -+ 039 and
0.68 == 0.24, resp. (Table 3). These results indicate that genes as-
sociated with long lactation period are correlated with genes fa-
vorable for milk production.

The genetic correlation between AFC and LP was —0.14, while
the genetic correlation between the former trait and each of IMY,
305 MY and TMY were positive, being 0.51 = 0.22, 0.85 =+ 0.12,
resp, (Table 3) Abubakar et al. (1986) found negative genetic cor-
relation between AFC and 505 MY,

From the relatively high estimates of heritability for IMY,
305 MY and AFC in Friesian cattle reported heren, it can be eon-
cluded that genetic improvement of MY traits can be achieved
through selection breeding. Therefore, more research work in this
respect is needed on data with larger size.

References

Abtbakar, B.Y., IeDowell, K.E. and Van Vieek, L.D. (1286) Genetic evalua-
tion of Holstein in colombia. J. Dairy Sei, 69, 1081,

Ali, T.E. and Schaeffer, L.R. (1987) Sire-son correlations of genetic evalua-
tions for fat percentage in Holstein-Fresians (A.B.A., b6, 3380).

Allaire, F.R. and Henderson, C.R. (1966) Selection practiced among dairy
cows. J. Dairy Sei., 49, 1435,
Ashmawy, A.A, Khalil, F.A. and Khattab, A.S. (1986) Some environmental

factors affecting 305-days fist lactation milk yield in Friesian in Egypt.

Proceeding of the 7th econference of Animal Production, Caire, 16-18
September, 1986.

Ashmawy, A.A. and Mokhtar, S.A, (1984) The effect of age at first ealving

on milk, protein and fat yields in the first lactation of dairy cattle. Assiat,
J. Agrie. Sci., 15, 111.

Baliane, D.S.,, Gi}l, G.S. and Acharya, R.M. (1970) Effectiveness of the com-

ponents of lactation in selecting for milk production in Hariana cattle.
J. Dairy Sci,, 53, 1064.

Barker, J.S.F. and Robertsen, A. (1966) Genetic and phenotypie parameters
for first three lactations in Fresian cows. Anim. Prod. 8, 221,

Basu, S.B. and Bhatnagar, D.S. and Taneja. (1982) Estimates of genetic

parameters for first lactation performance in Tharpaker eattle. Indian.
J. Anim. Sei, 5, 279,

Bhati, 8.8. (1980) Note on the selection for lifetime milk yield in sahiwal
cattle. Indian. J. Anim. Sei, 50, 450,

Egypt. J. Anim. Prod., 27, No. 2 {1990)

-



ESTIMATES OF PHENOTYPIC AND GENETIC.. 157

Chaudhary, 8. and Chaudhary, A.L. (1977) fifect of genetic and non genetic
factors on milk yield in Friesian x sahiwal eattle. Indian J. Anim. Sei.,
47, 773,

Craplicka, M. and Puchajda, Z. (1987} The suitability of some phenotypic
traits as predictors of dairy performance of polish Black and White Low-
land heifers. (A.B.A., 56, 604).

El-Khidir, M.A.A., Khalifa, AM,, Khalaf, A. and Gaili, B.8.E. (1879) A study
of some economic traits i a herd of kenna cattle. J. Anim. Breed, Genet,,
46, 210.

Falconer, D.S. (1981) Introduction to Quantitative Genetics, 2nd edn. New
York : Longman.

Ferris, T.A., Mao, LL. and Henderson, C.R. (1986) Selecting for lactation
curve and milk yield in Dairy cattle. J. Dairy Sei, 68, 1438.

Gaeula, M.C., Gaunt, 8.N. and Damon, R.A. (1968) Genetic and environmentul
parameters of milk constituents for five beeds. [I— Some genetic para-
meters. J. Dairy Sei, 51, 438.

Gill, G.S. and Allaire, F.R. (1975) Relationship of first lactation performance
to lifetime production and economic efficiency. J. Dairy Sei, 59, 1319,

Hansen, L.B., ¥Freeman, A.E. and Berger, P.J. (1983) Yield and fertility vela-
tionships in dairy cattle. J. Dairy Sci., 66, 293.

Hardie, A.R., Jensen, E.L. and Tyler, W.J. (1978) Genetic and economic impli-
cations of single trait selection for protein and solids-not fat. J. Dairy
Sei., 61, 1476.

Harvey, W.R. (1977) Users guide for LSML 76. Mixed Model Least squares
and maximum Likelihood computer program. Ohio State Univ., Columbus
{Mimeograph).

Harville, D.A. and Henderson, C.R. (1966) Interrelationships among sire, age,
body weight and productive traits during first lactation of dairy cattle, J.
Dairy Sci., 49, 1254,

Henderson, C.R. (i953) Hstimation of wvariance and covariance components.
Biometrics, 9, 226,

Heque, M. and Hodges, J. (1980) Genetic and phenotypic parameters of life-
time production traits in Holstein cows. J. Dairy Sci., 63, 1900.

Jager, D. and Kennedy, L.M. (1987) Genetic parameters of milk yield and
composition and their relationships with alternative breeding goals. I.
Dairy Sei, 70, 1258

Khattab, A.8., Mabrouk, MLM.S. and El-Hakim, AM. (1987) Lactation records
adjusted for days open in sive evaluation. J. Agric. Res. Tanta Univ., 13,

286.

Khattab, A.8., Mabrouk, M.M.S. and Mourad, K.A. (1988) Tactors affecting
age of first calving, days open, calving interval and dry period in Friesian
cattle in Hgypt. Proceeding of Tnternatienal Congress for Statistice, 29
March-3 Apri], 1986, Cairo, Egypt, 11, 313,

Lee, AL (1974) Month, year and breed effects on age adjustment of first
Inctation milk yield. ¥. Dairy Sei, 57, 332.

Egypt. J. Anim. Prod., 27, No. 2 (19%0)



158 AB. KHATTAB AND Z.A., SULTAN

Lee, A, (1976) Relationship between milk yield and age at first calving in
Tirst lactation. J. Dairy Sei., 59, 1794,

Leroy, P, (1888) Stayability of daughters of Black and White {BW), Holstein
(HF') and BW x HI' crossbred sires used in Belgiun. J. Anim. Breed,
Genet,, 105, 43,

bin, C.Y. and Allaire, F.R. (1978) Effocoeme of selecton in milk yield to a fixed
age. J. Daivy Sei, 61, 489,

Maarof, N.K, Al-Ani, L.M. and Raseed, S.T. {1987) Performance of Jenubi
cattle. (A.B.A., 56, 68),

Maijala, K. and Hanna, M. (1974) Reliable phenotypic and genetic parameters
in dairy cattle. Pages 541-563 in congr. Genei. Appl, to livestock prod.
Madrid.

Hiosiageer, A., Morsy, MLA., Nigm, A.A. and Badek, R.E. {1987)
mance of some Huropean cattle breeds in adv
Breed. Genel, 104, 206,

The perfor-
erse environments, J. Anim.

Nagarveenlar, R, (1064) Heritability of cconomic characters in [tulian ifviesinn
cows, (D54, 27, 2676).

Palia, S.E. and Arora, (L.
Jersey cattle in tempe

53, 642,

(1283) Factors affecting production traits in
sater climate of palampur. Indian. J. Anim. aeky,

Pairo, .M. and Ras, A.B. {1983) Inheritance of a

interval and breeding  efficiency
cows. Indian., J. Anim. Seci., 53, 754

go al first calving, calving

in different lactations of Red sindhi

Ponce, D.L. and Gomez, B, (1558) Genetic and environmental factors affecting
long-term reproductive and longevity in the Holstein breed, (A.B.A., 56,
4511).

Poweli, R.L., Norman, B.I. and Elbott, R.M. (1981) Different lactitions for
estimating genetic merit of dairy cows. J. Dairy Seci., 84, 321,

Ragab, MLT., Abdel-Aziz, 4.8, and Mourad, H.IL. (1978) FPhonotypic and gonetic
parameters of some productive traits in a herd of Friesian cattle at
Tahreer province., J. Anim. Prod,, 13, 1.

Ragab, M.T., Kassab, S.A., Fahmy, 8.5, Mabrouk, M.M.S. and Khattah, A8,
(1987) Inheritance of lactation curve in Friesian cattle. 12th International
Congress for Statisties, Cai;ro_, Egypt, 28 March, 3 - April, 1987,

Reddy, €.0. and Basu, S.B.

{1986) Genetic parameters of profit funetion of
first lactation and lifetime traits in crossbred eattle. Indian J. Anim. Sei.,
58, 11586,

Hoth Hehild, M.F, and Henderson, C.R. (1979) Maximum likelihood estimates
of parameters of first and second lactation milk records. J. Dairy Sci., 82 .
$90.

Ruvuna, ., Mae, LL., MeDowell, R.E. and Gurnam (1984) Environmental and
genetic variation in milk vield of Native cattle and erosses with Brown
Swiss in India. Indian J. Dairy Hei, 59, 174,

Sallam, MJT. El-Teel, F.MR. and Khattab, A.8. (1988) Effoct of genctie and
non-genetic factors on productive and reproductive traits in Friesian cows
in Egypt. (Submitted for publication).

Egypt. L. Anim. Prod., 27, No. {1580}

M IR



BOTIMATES OF PHENOTYPIC AND GENETIC.. 159

Gehneeberger, M. (1981) Inheritance of lactation curve in Brown swiss. J.
Dairy Sei, 64, 473.

Sharahy, M.A. and El-Kimary, LS. (1982) Genetic control and gire evaluations

for age at first calving in Egyptian buffaloes and Friesian cows. Alex. J.
Agric, Res,, 30, 8b.

Sharma, J.M., Dhinger, M.M. and Gurung (1982) Note on the genetic and non-
genetic factors affecting some production traits on cross bred. {I'riesian ¥
SQohiwal eattle). Indiam Anim., Sel. 52, 42.

Swalve, HH. and Van Vleck, L.D. (1987) Estimiates of genelic Relationship
among milk records for first three {actation using Rem] for An Animal
Model. J. Dairy Sei, 70, 842,

Swiger, L.A.,, Harvey, W.R., Everson, D.O. and Gregory, K.E. {1964) The

variance of intraclars correlations involving groups with one observations.
Biometrics 20, 818,

Tong, AJK.W. Hennedy, B.W. and Moxley, LE. (1979) Heritabilities and ge-
netic correlations for the first three lactations from records subject to
euliing. J. Dairy Sci, 62, 1784,

Van Vieck, L.D. and Bradferd, G.E. (19686) Genetic and maternal influence on
the first three lactations of Holstein Friesian cows. J. Dairy, Sei, 49, 46.

Weller, 1.0 and Van Vieck, R. (1986) Multi-lactation records analysis of the

jeraell Dairy cattle produetion. 3vd world Congress on Geneties applied
to Livestoek Production, Jaly, 6, 22, 1986.

Bgypt, J. Anim, Pred, 27, Neo. 2 (1980}



160 A.S. KHATTAB AND Z.A., SULTAN

@ I ol gl L5 Gl et i
san (S Oy @ Ll

& ollbe vl L5 Qled Filo Ll

e i P PSRRI | Jr )
— el Swl g

ol a8 ¢ Gl Gll) DS e I R0, el Selll o,
Ae adly cadadl s gk ¢ XS ol S py Yo g
¢ Olem VIV 2ad JoY1 el el plasanly elisy oy, J,!
E2all s oy M g S il o) (g hnall Sl 3D b e
b clogs G elicall e e ;!";,;......1.:.:}}:-_,:..,..;!5
Uo) e adly Gdadl e O e S Lo 2 e S e
o > Y

AT sE o1 s GLail . Sl S P S S il
L =T & ST AT (N S i AR SN AR S & A
LI G L8 € pn Yoo Gl RS ¢ ad) ) Ay e S
o 0a¥y Jsl U sl ¢ edal) e Ja¥

liall E2 ot L,:!;,H, ‘5_,91:” Jbl'.:.a‘JY] [0’ % PN ol =1L
oot o AR BESW Lles e Ld g w50y ggin e Uy
Jolas @iy WL Gl el acdadl g g8 03y Usl s el
O el en Uy Sl Gl RS oy el byt
. 'IJ._?-_ '!_r:.;_.a

2 el A el eyl
S5 AR T\ E PRN | P | BT ROy

& e



