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ABSTRACT: The main objective of the present study was estimating the
genetic parameters and breeding values for studied traits. The study was
carried out in two farms (Sakha and ElKarada) in Kafr-Elshikh governorate
which belong to Animal Production Research Institute - Agriculture
research center - Agriculture Ministry. Data covered the period of 27 years
from 1981 to 2008 (2940 records, 853 lactating Friesian cows, 104 sires and
689 dams).The studied traits were; age at first calving (AFC), lifetime milk
yield traits [Total milk yield(TMY), Total 305 day milk yield (T305), and Total
lactation period (TLP]). Fixed effects of farm, year and season of calving
on these traits were studied. The overall means of those traits were 35.58
month, 9888 kg, 8750 kg, and 1091 day, respectively. Fixed Effects were
significant on four traits except season of calving. Heritability estimates
for AFC, TMY, T305, and TLP were 0.26, 0.29, 0.22 and 0.19, respectively.
Genetic and phenotypic correlations were positive among studied traits,
except AFC with life milk yield traits. Range of predicted breeding values
for previous traits were from -10.1 to 13.5 month for AFC, -2077 to 4828 kg
for TMY, from -1978 to 4228 kg for T305 and -200 to 424 day for TLP
respectively.

Key words:- (genetic parameters - age at first calving- lifetime milk yield
traits- Friesian cattle)

INTRODUCTION

Most of dairy cattle in Egypt suffer from insufficiency due to keeping
cows with uneconomic production in the herd. Age at first calving
considered an important trait in the animal lifetime due to animal
productive life start by this trait and also considered an important factor
influencing the lifetime productivity. Integration of age at first calving
besides lifetime milk yield traits and the relationships are important for
effective control of the dairy production system for maximum economic
return. However, these traits could be influenced by several factors such
as farm, season and year of birth. The objectives of this study were (1)
Estimating of overall means for studied traits. (2) Studying the non genetic
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factors which affecting the lifetime milk yield traits and AFC. (3) Estimating
genetic parameters for lifetime milk yield traits and AFC. (4) Estimating
predicted breeding values for lifetime milk yield traits and AFC

MATERIALS AND METHODS

Sources of data and management procedures: This study was
carried out in two farms; Sakha and Elkarada (Kafr-Elshikh governorate)
which belong to Animal Production Research Institute, Agriculture
Research Center, Agriculture Ministry Egypt. Cows were fed mainly on
berseem and rice straw (from May to November, ration consisting cotton
seed cakes, barly wheat and rice bran). In addition concentrates feed
mixture from December to April. Mineral mixture bricks were offered
adlibitum, and on a balanced ration of a concentrates according to their
production and weight. Animals were housed under open sheds. Heifers
were bred for the first time at 18-22 months and/or 350 kg body weight.
Cows were artificially inseminated not before 60 days of calving using
frozen semen. Cows were milked two times a day by milking machine. Milk
yield were recorded daily for each milking, cows were usually milked until
two months before the next calving and were dried off gradually in
complete milking.

Description of traits: Four traits were studied as follow; Age at first
calving by months (AFC), Total lactation milk yield by kg (TMY), Total 305
day’s milk yield by kg (T305), and Total lactation period by days (TLP)

Description and modifications of data records: 2940 lactation
records from 853 cows which were daughters of 104 sires and 689 dam
were used in this study.

Fixed effects in the study

Fixed effect of farm: Sakha farm (Ne 1) and Elkarada farm (Ne 2) fixed
effect of season of calving: Winter (Ne 1 from October to April), and
Summer (Ne 2 from May to September). Fixed effect of year of calving
throw 23 years for lifetime milk yield traits (from 1982 to 2004). Whereas,
age at first calving trait included 22 year (from 1980 to 2001).

Statistical models and programs: SAS (SAS, 2004) and GLM
procedures were used to estimate fixed effects on all traits according to
the following models.

Age at first calving: Fixed effects were analyzed by GLM procedures
according to followed model:
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Yi = H+Fi+Y)+ S e

Where; Y= Observations of AFC trait, p= the herd mean of AFC, F; =
Fixed effect of farm (i = 1 — 2), Y; =Fixed effect of year of calving (j = 1- 22
year), Sy =Fixed effect of season of calving (k =1 - 2), and ejj=A random
error associated with each individual observation (mean=0 and variance=
6.%).

Lifetime milk yield traits: Fixed effects were analyzed by GLM
procedures according to followed model:
Yim= MK+ Fi +Yj + Sy +A1+b 1 (Xijum—=X)+b 2 (Xjjum—X)+ b3 Xijim — X)) + €jjiim

Where; Y=Observations of lifetime milk yield traits, y=The herd mean of
lifetime milk yield traits, F-fixed effect of the farm (i = 1 — 2), Y; = fixed
effect of the year of calving (j = 1- 23), S¢=fixed effect of the season calving
date (k = 1 — 2), A; = age at first calving, b;,3=is the partial linear
regression coefficients of n trait on AFC, F305 and FLP, respectively,

Xijkim= is the AFC, F305 and FLP of the records of trait n for all fixed effects,
X" = is the average of AFC, F305 and FLP, and ejxmn = A random error
associated with each individual observation (mean=0 and variance 6.° ).

MTDFREML program (Boldman et al 1995) was used to estimate genetic
parameters, heritability, genetic and phenotypic correlations and predicted
breeding values for studied traits. This run carried out according to the
followed model: Yijklm SUt+HA+ Fj +Y+ S *+€ijkim

Where; Yjum=records of lifetime milk yield and age at first calving trait,
p=Overall mean, A;= Random effect of the additive genetic effect of the
animal, Fj=Fixed effect of the farm, Y, =Fixed effect of the year of calving,
S = leed effect of the season of calving, and ejum=A random error
associated with each individual observation (mean=0 and variance =6, )

RESULTS AND DISCUSION
Overall means for AFC, TMY, T305, and TLP:

Table (1) revealed that, overall mean for age at first calving was 35+1.16
month and this value was higher than results which reported by Ruiz-
Sanchez et al. (2007) who found that age at first calving determines the
beginning of the cow’s productive life and influences her lifetime
productivity. It has been proposed that between 22 and 24 month is
optimal to minimize dystocia and to obtain adequate milk yield in first
lactation.

Table (1) showed significant differences between LSMg for AFC which
were 33+0.25 and 32.5+0.19 month for Sakha and ELkarada farm,
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respectively. These significant differences between two farms may be due
to differences in management procedures in two farms, but there were non
significant differences between least square means for AFC in two
seasons. This may be due to replacing corn silage in summer season by
berseem (clover) in winter and concentrate feed in two seasons. Winter

Table 1: Mean of squares (M.S), least squares means (LSM) and standard

errors (S.E) for TMY, T305, TLP and AFC.

LSM £ S.E
Total of Productive Traits

Iltems | N TMY(kg) T305(kg) TLP(day) N AFC(mo)
Over all means 988842965 8750+ 2504 10914273 853 Yo+ 1.16
Farm (F)
Sakha 368 | 10089%+250 9193%+219 1087°+27 viA [P 1025
El karada | 485 | 47AA%+203 8308"+183 1095°+19 ¢Ae | 32.5240.19
M.S - | 18291511 89333611" 6733 - 31.3
Season Calving Date (SCD)
Winter 523 | 9835%+182 AVYe?+ yoo 1085%+17 ¢4+ | 32.8% £0.25
Summer | 330 | 9941%+252 AVIt®E 215 1096%+24 ¥ir [33.2% +0.19
M.S - | 1464981 127371 15748 - 11.9
Year Calving Date (YCD)
YA - - - - va | vv9" 4077
Y4AY - - - - to | vvedf 4078
1982 12 | 11121%1121 10698%+955  |1297°+106 Yo | v.9 4074
1983 33 | ).4.0°%;:g53 10456"%°+726 |1254%+81 ¢4 | rred 4057
1984 44 | 10328°"+616 9636'9°°+525 |1279"*°+58 ¢4 [ 33°% +0.55
1985 28 | 4.1viOivyn 8705°"+718 [1151°+69 | v | 1P 112
1986 49 | 8530M+539 7713"9+459 1114°°%+51 | ¢y [ rr®? 1059
1987 39 | 6798"+701 6171'£597 897°"+66 oy |33 +0.54
1988 38 | 7556"+745 6728'+635 779%9™+70 ¢v [ 337 1057
1989 51 | Aed. N9 ov. 7583"+486  [1101%°%°+54 | vv |36°* +1.07
1990 44 | 10399°9+615 899891504 |1244"%%158 | vy | ve? 1001
1991 38 | 11378°%+655 |10028°¢°+523 |1260°*°+62 ¢Y [ 34°% +0.68
1992 18 | 13175%9+1ren  [12286"9%+1155(1368%+129 ra [31%" +0..59
1993 27 | 9439715 8360°M+609 |1071°%9%+68 | oo | ¥r®? 1052
1994 50 | 8768' + 604 79039 +514 [1032°09M+57 | ¢A | vved 1054
1995 50 | 10299 94515 | 9444°%%°+439 [1107°°%+49 | ¢4 [ rr®? 1052
1996 o1 | 10482°+643 | 92009"°+480 [1078%°°+53 | ¢V [ rr*d 1057
1997 46 | 11199°9+642 | 993091546 [1070%™+61 | ¥ |32° +0.60
1998 51 | 11175°°+505 9880°%+430 [1024°+48 | *v | ¥v* 1069
1999 36 | 10463°%+563 8549"%°+556  |976°7°+62 ¢4 | vvd 1053
2000 ¥8 | 11249%+731 9127°%+623  |1010°°%*+69| Y1 | 34% +0.77
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2001 34 | 114607692 9468°+589 1120°%°+65 | v¢ [ rrdc 1119
2002 40 | 9856°°°+630 7822"°°+537 | 992°9"+59 - -
2003 Y3 | 6817°"9+796 5929°"+678 | 769"+75 - -
2004 '3 | 8370"+1231 6847°"+1049 | 8779"+117 - -

M.S - | 575748187 47287690 | 404459~ - 39.97

and summer were recorded 32.8 and 33.2 months, respectively for the AFC
trait. Table 1 showed that, LSMq for AFC from 1980 to 2001 ranged between
30 month in year 1982 to 36 months in 1985 and 1989. These results
considered highest than the literature results which ranged from 24 to 26
months for AFC. This may be due to management procedures and poor
nutrition in the government farms. These results were higher than results
which reported by Zuzana Riecka et al. (2010) who found that mean of AFC
in dataset was 28.5 month in Holstein Friesian cattle in Slovak.

Table (1) revealed that, Overall means of TMY, T305, and TLP were
9888+2965 kg, 8750+2504 kg and 1091+273 day, respectively. TMY in Sakha
farm was higher than those in Elkarada farm Y« +«Ad+ Yo. ys, 4%AA + 203 kg.
There were non significant differences between two farms in this trait.
Sakha farm had recorded 9193+219 kg in T305 this value was higher than
those recorded in Elkarda farm which was 8308+183 kg for the same trait
with significant differences. These significant differences may be due to
differences in management systems differences between two farms. Sakha
farm had recorded 1087+27day in TLP trait and differences were not
significant vs. Elkarada farm which recorded 1095+19 day.

Table (1) showed that, there were non significant differences between
two seasons in TMY, T305 and TLP. Summer recorded 9941 + Y¢Y kg,
8766+ 215 kg and 1096124 days for TMY, T305 and TLP, respectively
where, winter recorded, 9835+ 182 kg, 8735+ 155 kg and 1085+17 days for
the three traits, respectively. However, differences between two seasons
for these traits were non significant. This may be due to uniformity of
nutrition procedures in two seasons. In summer concentrates and corn
silage were the main sources for nutrition which replaced by berseem and
concentrates in winter.

Table (1) showed that, TMY trait was irregular for year of calving and it
was not trended. The highest value for TMY was 13175 + 1356 kg in 1992
where the lowest value was in 1987 which was 6798701 kg. TMY
decreased in the last three years, this may be due to bad management
procedures.Whereas, the highest value for T305 was 12286+1155 kg in
1992 whereas the lowest value was 5929 + 678 kg in 2003. T305 also
decreasing in the last three years that was may be due to bad management
procedures. In addition, the highest value for TLP was 1368 + 129 days in
1992 whereas the lowest value was 769+75 days in 2003. Effect of year of
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calving was highly significant on TMY, T305 and TLP, and there were
differences among years and no trended records in these traits. This may
be due to there was gap in management systems and climate among years
under study.

Genetic parameters for lifetime milk yield traits and AFC trait.
Heritability estimates (h?)

Table (2) revealed that heritability estimates for AFC was 0.26. This
value was moderate, so selection for AFC will improve this trait. This result
was higher than those obtained by Ceron-Munoz. (2004) who reported that
heritability estimate for AFC for Holstein cattle in Brazil was 0.19, whereas
in Colombia, was 0.13.

Table (2) showed also that, heritability estimate for TLP trait was 0.19,
this value considered moderate and selection for total lactation period will
improve this trait. This result was higher than those obtained by Volema,
et al. (1996) who found that heritability estimates of number days of
lactation were near 0.08. On the other hand this result was lower than
result which obtained by Baker et al. (2004) who found that, heritability
estimate for lactation length in Brown Swiss cattle was 0.27+0.03

Table (2) mentioned that, heritability estimate for TMY trait was 0.29,
this value considered moderate, so selection for high TMY will improve
this trait. The same results were obtained by Johnson and Corley (1960)
who found that, Heritability estimates were ranged from 0.20 to 0.40 for
total milk yield in different breeds of dairy cattle in the United States. The
same result was obtained by Cruickshank et al. (2002) who found that,
estimate of heritability for milk yield trait were 0.31.

Table (2) revealed that, heritability estimate for T305 was 0.22. This
value considered moderate, so selection for high total 305 day milks yield
will improve this trait. The same result was obtained by Baker et al. (2004)
in Holstein Friesian cattle which was 0.22+0.06. This result was higher than
those obtained by the same authors who found that, heritability estimates
for 305 days milk yield was 0.37+0.03 for Brown Swiss. However, Atil and
Khattab (2005) reported that, heritability estimate for 305 days milk yield
was 0.2 in Holstein Friesian cows in turkey.

Table 2: Heritability (h2) diagonal, genetic correlation (ry) below diagonal
and phenotypic correlation (r,) above diagonal for lifetime milk
yield traits and AFC

Traits AFC TLP ™Y T305
AFC 0.26+0.09 -0.11 -0.07 -0.05
TLP -0.89+0.22 0.19+0.08 0.90 0.89
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T™MY -0.73+0.20 0.96+0.03 0.29+0.08 0.95

T305 -0.82+0.22 0.99+0.03 0.99+0.01 0.22+0.08

Genetic correlation (rg)

Table (2) showed that genetic correlation between AFC and T305 was
-0.82. This result considered high and negative, so any increasing in AFC
trait will decrease T305 trait. Genetic correlation between AFC and TMY
was -0.73. This result considered high and negative, so increasing in AFC
trait will decrease TMY trait. The same result obtained by Ruiz-Sanchez et
al. (2007) who reported that the genetic correlation between AFC and TMY
were negative regardless of herd level. The genetic correlations were —-0.44
in the complete data set, —0.31 low-level herd class, and -0.52 in the high-
level herd class (P < 0.001). Genetic correlation between AFC and TLP was
-0.89 this result considered high and negative so increasing in AFC trait
will decrease total lactation period.

Phenotypic correlations (rp)

Table (2) revealed that phenotypic correlation between AFC and TLP
was -0.11 this value considered low and negative, so increasing in AFC will
followed by small decreasing in total lactation period. While phenotypic
correlation between AFC and TMY was -0.07, this value considered low
and negative. So, that increasing in AFC will be followed by small
decreasing in TMY. Phenotypic correlation between AFC and T305 trait
was -0.05 this value considered low and negative so, any increase in AFC
will decrease T305.

Predicted breeding values

Predicted breeding value for AFC was ranged from -10.1 to 13.5 month.
This rang was higher than the rang which obtained by Atil and Khattab
(2005), who found that rang of breeding value for AFC was from -5.1 to
8.7 month. Predicted breeding values for TMY, T305 and TLP ranged from
-2077 to 4828 kg, from -1978 to 4228 kg and -200 to 424 day respectively.

Rank correlations among breeding values for studied traits
Spearman correlations among breeding values of AFC and lifetime milk
yield traits were estimated (Table 3). Which, showed that, rank correlation
coefficients among breeding values of AFC and breeding values of TLP,
TMY, and T305 were -0.87, -0.71, and -0.80, respectively. All correlation
values were high and negative so these results indicate that selection of
low breeding value of AFC for limited value will improve lifetime milk yield
traits. All correlation coefficients among breeding value for lifetime milk
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yield traits were high and positive so those results indicate that selection

of one of them will improve other traits of lifetime milk yield.

Table 3: Rank correlations among breeding values for studied traits.

Traits AFC TLP T™MY

AFC - - -

TLP -0.87 - .

™Y -0.71 0.96 -

T305 -0.80 0.99 0.99
Conclusion

Heritability estimates for AFC, TLP, TMY and T305 were moderate so
these traits will improve by selection. Phenotypic correlation between AFC
and total milk yield, total lactation period and total 305 day were negative
and moderate whereas genetic correlations were negative and high so
increasing in AFC will follow by decreasing in TMY, T305 and TLP. All
correlation coefficients among breeding value for lifetime milk yield traits
were high and positive so those results indicate that selection of one of
them will improve other traits of lifetime milk yield.
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