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ABSTRACT

Data relevant to 654 Friesian cows raised at the Dairy Unit of Milk and Meat Project of the Faculty of Agriculture,
Alexandria University, between 1982-1999 were wtilized to evaluate the productive and reproductive traits of Friesian cows.
Also, The effects of sire, age at first calving, season and year of calving and parity were studied . The least squares analysis
with xnequal subclass numbers indicased that the overall least squares means of total milk yield, 305-days milk yield,
laciation period, average daily milk yield, maximum daily milk yield, persistency and dry period were 4237.8 kg, 3948.2 kg,
302.7 day, 14.1 kg, 22.5 kg, 174.1 and 75.1 day, in respective order. Corresponding means for age at first calving, dayaopen
and calving interval were 29.6 month, 126.3 day and 399.8 day, respectively.

Sire had highly significant effect on all studied traits except the lactation period where the effect was not significant.
Age at first colving had no significant, effect on any of the traits under investigalion except average daily milk yield which
was highly significantly affected. Season of calving had highly significant effect on total milk yield , 305-days milk yield,
average daily milk yleld maximum daily milk yield, persistency and age at first calving, but had no significant effect on
lactation period, dry period, days open and calving interval. Year of calving and parity had highly significant influence on all
studied traits except dry period which was influenced only significantly and nonsignificantly, respectively.

cows.

INTRODUCTION

he huge expansion in demand for milk which will

ﬁ)llowﬁ'omthepopulatmngmwthlsoneofme
most important challenges of dairying in Egypt.
Minimizing the substantial genetic differences in milk
production between local Baladi cattle and buffalo
populations and improved Bos Teurus breeds is too
large to be achieved even after hundred years of
sustained highly efficient selection within native
stocks. Therefore, it i3 immediately apparent that the
most obvious way to exploit this would be to simply
import Bos taurus cattle. This has been tried on many
occasions in the past with unsatisfactory results {Sadek
et al., 1994 and Aly, 1993). Since the early seventics
Friesian cattle from different countries were widely
imported to Egypt to be raised as either pure-bred or
crossed with local Balady cows (Badran et al, 1991
and Aly 1995 ). Consequently, many governmental and
commercial dairy farms were established where
intensive production systems were applied (Sadek et
al., 1994),

Although milk yield is the major trait of
economic importance in dairy farms, other traits such
as age at first calving, lactation period, dry period,
days open, and calving interval are affocting the
profitability of dairy farms (Hammoud, 1997 and
Tozer and Heinrichs, 2001).

The objectives of this investigation were to
evaluate the productive and repraductive performance
of Friesian cows herd and to study the effects of sire,
age at first calving, season and year of calving and
parity on total milk yieid, 305-days milk yield, lactation
period, average daily milk yield, maximwem daily milk
yield, persistency, dry period, age at first calving, days
open, and calving interval,

Keywords: Milk yield, lactation period, dry perlad. persistency, age at first calving, days open, calving interval, Friesian

MATERIALS AND METHODS

Source of data :

Datausedmthlsmvesugatmnwcrecoﬂected
from 2922 lactation records relevant to 654 pure Friesian
cows which belong to the Dairy Unit of Milk and Meat
Project of the Faculty of Agriculture, Alexandria
University. These cows were daughters of 70 sires and
each sire had at least thwree daughters. The project has
been existing for over 24 years and the records used
covered the period from 1982 to 1999. The productive
traits wnder investigation were total milk yild in
kilograms (TMY), 30S-days milk yield in kilograms
(305-DMY ), lactation period in days (LP), average daily
milk yield in kilograms (ADMY), maximum daily milk
yield in kilograms (MDMY), persistency (PERS) and dry
period in days ( DP ); and the reproductive traits were age
at first calving in months (AFC), days open in days (DO)
and calving interval in days ( CI ). Persistency was
calculated by dividing total milk yield by peak yield (a0
and Sundaresan, 1982 ).

Herd management :

Animals were housed free in shaded open yards,
grouped according to their average daily milk yield, and
fed ad libium on berseem (Trifolium alexandrinum)
from November till May and on Sorghum (Sorghum
bicolor) along with berseem hay from June till October.
They were also fed all year around on concentrate
supplementary ration comiaining at least 14 %’ cude
protein and 65 % total digestible nutrient. Feeding
allowances were offered according to milk production
and physiological status as recommended by NRC
(1982). Water was also available ad libitnm. Heifers were
artificially inseminated for the first time when reaching
350 kps of weight and pregnancy was detected by rectal
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palpation 60 days afier service. The cows were machine
milked iwice a day at 06,00h and detected by rectal
paipation 60 days aller service. The cows were machine
milked twice a day at 06.00 th and 18,00h.

Statistical proceduies :
analysis with unequal subclass numbers using
Generalized Linear Model procedures (SAS, 1999) to
estimate the effisces of sire, age at first calving, season
and year of calving and pexity on fhe traits under
investigation.

The statisticat model used was as follows :
Yinum =0 +5 + Pt ag+ by + G+ Cijing
Where,

Yijma : An observation of each trait.

: The overall mean.,

: The random effect of the i*® sire.

: The fixed effect of the j* parity.

: The fixed effect of the k™ age at first calving,

ﬂh&ﬂﬂﬁﬁ&?mehMg

: The fixed effect of the m™ year of calving.

Eigaes : The random effect distributed with mean zero
and variance 5.

The same model was applied for age at first calving

after excluding a,.

RESULTS AND DISCUSSION
I- Productive traits:

Tables (i) and (2) show least square means and
standard errors of the factors affecting productive
traits. The overall means of TMY, 305-DMY, LP,
ADMY, MDMY, PERS, and DP were 4237.8 kg,
3948.2 kg, 302.7 day, 14.1 kg, 22.5 kg, 174.1 and 75.1
day, respectively. These values were higher than the
estimates reported by Aly (1995) on a similar herd of
Friesian cattle in Egypt.

Sire had highly significant effects on all
productive traits except LP which was not significantly
affected. These results indicate the possibility of the
genetic improvement of these wraits, except lactation
period, through sire selection. Most of these findings
are similar to those reported by Gamal El-Dien (2006)
and Nowier (2006). However, El-Barbary et al (1999)
found that sire had nonsignificant effect on trans of milk
yields of Frigsian cows, .

The effects of age at first calving on all
productive traits were not significant except on
ADMY where the effect was highly significant, These
results are in line with those found by El-Barbary et
al. (1999) and Gamal El-Dien (2006). Contradictory
results were obtained by Aly (1995), Tag El-Dien
(1997) and Nowier (2006).

Season of calving had highly significant
influence on all productive traits except LP and DP
which were not significantly influenced. Winter
calvers had the highest milk yields, autumn and spring
calvers were intermediate and summers 's produced the
lowest yield of milk. The high yields in winter could

TP TRP L O

be aitributed to better climatic conditions, feeding on
breseem and the increase in the amount of feed intake.
However, the decreased milk yields in summer may be
attributed {0 the increased temperature and the low
quality vegetative feed. Significant effect of season of
calving on milk yields were reported by Tag El-Dien
(1997), Gamal El-Dien (2006) and Nowier (2006).
However, nonsignificant effects of season of calving
on milk yields were depicted by El-Awady,1991;
Amin, 1992; Aly, 1995 and El-Barbary e a/. 1999,

The effects of year of calving on all productive
traits were highly significant except DP which was
affected only significant, but no specific trends for
mainly on the conditions of individual animals,
feeding and management practices and year to year
climaric changes. The high yields were attained at the
period from 1982-1984. The lack of trends were in
agreement with those obtained by El-Awady (1991),
El-Naday (1996), Tag El-Dien (1997), Gamal El-Dien
(2006) and Nowier (2006).

Parity had highly significant effecis on all
productive traits except DP where the effect was not
significant. Most of these findings are similar to those
reporied by El-Awady (1991), Amin (1992), Aly
(1995) and Nowier (2006). Milk yields were increased
with the increase of lactation order up to the third
lactation and declived thereafter. The same trends were
depicted by Sadek e al (1994) and Tag El-Dien
(1997) . This is logical due to the increase in age
accompanied with the increase in body weight and to
the full development of the udder secretory tissues, On
the other hand, nonsignificant effects of parity on milk
yields were depicted by El-Barbary e al. 1999.

II- Reproductive traits:

The least square means and standard errors of
the factors affecting reproductive iraits are presented in -
Table (3). The overall means of AFC, DO and CI were
29.6 month and 126.3 and 399.8 day, respectively.
These values were lower than estimates reported by Aly
(1995 on a similar Friesian herd in Egypt, which
indicated higher reproductive efficiency of this herd.

Sire had highly significant effect on AFC, DO and
CL This indicates that sire selection is useful for the
genetic improvement of these traits. Similar results were
documented by Amin (1992). In addition, highly
significant effects of sire on DO and CI were documented
by Tag El-Dien (1997). However, nonsignificant effects
of sire on AFC, DO and C{ were indicated by Hammowd
(1997). Moregver, nonsignificant effects of sire on Do
and CI were found by Aly (1995) and Gamal E}V-Dien
(2006).

DO and CI were increased with increasing age
at first calving. However, the effect of age at first
calving on DO and CI was not significant. The results
obtained are in agreement with those indicated by Tag
El-Dien, 1997; Alemam, 2002; Gamal El-Dien, 2006;
and Nowier, 2006.
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. Cows calved in winter and spring had longer
AFC, DO and C1 than those calved in summer and
autumn. - Season of calving had highly significant
influence on AFC, but had nonsignificant influence on
DO and CL. Hammouwd (1997) found nonsignificant
effects for season of calving on AFC, DO and CIL

Mareover, Tag El-Dien (1997) and Alemam (2002)

indicated that season of calving had nonsignificant
influences on Do and Cl. On the other hand, El-Nady
(1996) and Gamal El-Dien (2006) reported that days
open were affected significantly by season of calving.
The longest AFC, DO and CI were recarded on
cows calved during the years 1991-1993, 1994-1996
and 1997-1999, Year of calving had highly significant
effect on AFC, DO and CI Similar effects were
reported by Hammoud (1997). In addition, El-Nady,
1996; Tag Ei-Dien, 1997; Alemam, 2002; Gamal El-
Dien, 2006 and Nowier, 2006 reported highly
significant effect of year of calving on DO and CI.
AFC, DO and C1 decreased with increasing the

parity which affected them highly significantly. El-
Nady, 1996; Tag El-Dien, 1997; Alemam, 2002; and
Nowier, 2006 reported highly significant: effect of
parity on DO and CL.

' 'I‘heresuitssugmthattheanmlsofthm
investigation did not reach their maximum genetic

_potential, therefore the managerial systems and

appropriste environmental conditions might have
positive effects on improving the productive and
reproductive traits of Friesian cows of this herd.
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Table (1) Least-square means (LSM) and standard errors (SE) of factors affecting TMY, 305-DMY,

LP and ADMY.
Factor Ne TMY (kg) 305-DMY (kg) LP (day) ADMY (kg) |
LSM+SE JL.SMiSE LSMSE LSM+SE
Overall mean 2922 4237.8+23.7 3948.2+19.1 302.7:1.6 14.120.1
Sire (1-70) [ a NS wie
Minimum 3416.74347.6 3035.34280.4 249,1+19.5 11.640.8
(24) (24) (48) “n
Maximum $476.1£3774 455091304 .4 385.4+44.4 16.2+0.6
22) (22) (5) (35)
Age at first calving NS NS NS Ll
AFC<24 77 4202,9+125.2 3905.2+101.0 306.18.6 13.840.3
24<AFC<28 851 4248.5+73.8 3930.7+59.6 308.8+5.1 14.0+0.2
28<AFC<32 981 427584713 I98R.9457.5 303,149 14.3£0.1
32<AFC<36 765 4209.4x76.1 3906.9+61.7 303.445.2 13.94:0.2
AFC>36 148 4252.3+133.7 4009.2£107.8 292.149.1 14,8403
Season of calving b had NS hid
Winter 630 44226181 .4 4137.7+65.7 303.945.6 14.7:0.2
Spring 579 4228.4483.5 3893.1:67.3 . 304.445.7 14.110.2
Summer 889 4066.2+74.3 3771.0£59.9 301.5+5.1 13.640.2
Autumn 823 4234.0+75.9 -3990.9£61.2 301.,045.2 14.210.2
Year of calving (T L L ) - L1}
1982-84 545 4414212101 4432.74169.5 260.6£14.4 16.5+0.4
1985-87 540 3810.4+146.6 3657.6£118.2 290,8+10.0 13.3+0.3
1988-90 549 4103.1199.7 3892.8+80.4 302.5+6.8 13.740.2
1991-93 427 4380.1+95.9 3948.6+77.4 - 312.046.6 14.2+0.2
1994-96 510 4532.6£126.9 4112,0£102.4 125.548.7 142403
1997-99 351 4186.2+169.5 3645.5+136.8 324.7+11.6 12.940.4
Parity L L1 s ¥
* 654 4399.5+98.2 3926.0+79.2 336.9+6.7 13.210.2
2 555 450734920 4050.6+74.2 338.746.3 13.540.2
39 474 4760.2487.5 4400.7270.6 323.546.0 151102
4* 386 4451.5+88.1 4116.2471.1 317.346.0 142402
s* 300 4569.8+100.0 4258.2+80.7 319.136.8 14.5+0.2
s 230 4206.9:116.1 3999.1£93 .7 286.0:£7.9 14.7£0.2
7 163 4056.9+143.2 3861.7+115.5 266.849.8 14.2+0.3
$® and over 160 2950.12161.1 2973.5£130.0 213.2+11.0 §3.6£0.3 -

NS : Not significant (P>0.05), ** : Highly significant (P< 0.01).
Figures in parentheses indicate the number of observations.
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Table (2) : Least-square means (LSM) and standsrd errors (SE) of factors affecting MDMY,
PERSand DP,
MDMY (kg) PERS DP (day)
Factor
| Neo LSM+SE No . LSM+SE No LSM<SE
Overall mean 2022 | 22.5%0.1 2844 174.1+0.7 2434 75.120.7
Sire ( 1_79} L 1] ik h
Minimum 18.9+1.5 139.5+19.7 $6.3+12.5
(12) ) €)]
Maximum 30.5¢1.5 203.9:84 113.3+10.8
(13) (51 (18)
Age at first calving NS NS NS
AFC<24 177 | 222404 173 175.2+3.8 144 70.3£3.9
24<AFC<28 851 | 224402 820 177.5+2.3 713 73.3423
28<AFC<32 981 | 22.5+02 962 174.342.2 831 747422
32<AFC<36 765 | 222403 746 173.0£2.3 627 78.4+2.4
AFC>36 148 | 232405 143 170.6+4.1 119 78.944.]
Seasoa of calving L1 : »* NS
Winter 630 | 23.5:0.3 614 | 1729425 517 76.4+2.6
Spring 579 | 234403 557 164.742.6 483 75.642.6
Summer 889 | 212403 874 | 178323 748 73.7423
Autumn 824 | 22,0103 799 180.6+2.3 686 74 842 .4
Year of calving A A *
1982-84 545 | 252407 545 | 170.0+6.5 488 80.7+6.4
1985-87 540 | 22.9+0.5 540 156.2+4.5 450 74.3+4.5
1988-90 549 | 23.0:03 549 | 164.8+3.0 455 70243.1
1991-93 427 | 2171403 407 179.0+2.9 330 7624322
1994-96 510 | 22.5+04 792 182.0+3.9 448 73.143.1
1997-99 351 | 19.8+0.6 31 192.8+5.3 263 76.2+5.3
Parity L L NS
* 654 | 19.9+0.3 639 | 201.5:3.0 596 67.6+3.0
ya 355 | 219403 543 186.9+2.8 490 73.6+2.8
3¢ 474 | 24.5403 464 179.2+2.7 406 70.9+2.7
4t 386 | 23.0203 379 | 178.3+2.7 325 78.022.7
5o 300 | 23.640.3 295 177.5+3.0 256 77.6:3.0
6" 230 | 23.640.4 20 | 1652+3.6 183 77.7£3.6
7 163 | 23.040.5 156 165.7+4.4 111 76.9+4.6
8"and over 160 | 206406 148 138.8+5.0 67 78.6+5.6

NS : Not significant (P>0.05), * : Significant (P< 0.05), ** : Highly significant (P< 0.01).

Figures in parentheses indicate the number of cbservations.
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Table (3) : Least-square means (LSM) aad standard errors (SE) of factors affecting AFC, DO and CL

AFC (moath) DO (day) CI (day)
Factor No | LSM:SE | No LSM:SE | No | LSM2SE
Overall mean 2922 29.6+0.1 2560 126.3+1.6 2434 399.8:1.6
Sire ( 1-10) ' ek [T e
Minimum 24.8+0.8 78.4£22.5 367.4+19.4
(22) 29 (29)
Maximum 35.540.6 211.2+40.5 482.2+44.8
' (24) (5) \ )
Age at first calving NS NS
AFC<24 152 122.0£8.4 144 | 394.7+8.7
24<AFC<28 752 130.5+5.0 713 | 4012452
28<AFC<32 867 124.3£4.9 831 | 399.6+53
32<AFC<36 660 131.3+52 627 | 406.7+5.4
AFC>36 129 123.4+8.9 119 | 3973+93
Season of calving b NS NS
Winter 630 30.110.2 546 124.8+5.4 517 | 400.2+5.7
Spring 579 295402 508 132.745.6 483 | 405.0:5.8
Summer 889 | 29.130.1 775 124.245.1 748 | 397.4+5.3
Autumn 824 29.7+0.1 731 123.445.2 636 | 397.0454
Year of calving » * bt
1982-84 545 25.620.5 501 79.0+13.8 488 | 3494x14.3
1985-87 540 272403 455 116.5+9.8 450 | 388.3+10.1
1988-90 549 28.940.2 475 107.0:6.8 455 | 381.4+7.0
1991-93 427 30.320.2 347 146.6+6.9 330 | 423.5¢72
1994-96 510 32,0402 a3 146.5+8.6 448 | 424.149.0
1997-99 351 33.6:0.3 309 162.4+11.4 263 | 432.5+11.9
Pﬂl’ity 1 ] g -k
1* 654 31.940.2 608 140.246.5 596 | 415.846.7
2 555 31.340.2 515 152.1+6.1 490 | 424.8+64
kK 474 30.120.2 434 130.7+5.8 406 | 405.6+6.0
4" 386 29.810.2 342 130.8+5.9 325 | 406.0+.6.1
5 300 | 29.4202 272 126.3+6.6 256 | 4019468
& 230 28.8+0.3 193 118.0:7.8 183 | 391.0:80
™ 163 28.0::0.3 117 119.8+9.9 111 391.8+10.3
8™and over 160 26.8+0.4 79 92.9+11.8 76 362.2+12.6

NS : Not significant (P>0.05), ** : Highly significant { P<0.01).
Figures in parentheses indicate the number of observations.
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