=D RUYA=NINE| Jourmnal of Animal and Veterinary Advances 8 (1): 6-10, 2009

ISSN: 1680-5593
PUBLISHING © Medwell Journals, 2009

Milk Yield Traits of Holstein Cows Raised at Polatli State Farm in Turkey
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Abstract: The present research was carried out to determine milk yield traits and effects of environmental
factors on these traits in Holstein cows raised at Polath State Farm located in Ankara province. A total of 3011
production records between 1993 and 2006 were constituted the research material. Environmental factors were
analyzed by Least Squares Method. Effects of parity (lactation number) on 305 days milk yield, lactation
duration and dry period were sigmficant (p<0.001-p<0.05). Effect of calving year on 305 days milk yield was
significant at the p<<0.001 level, nevertheless, not significant on both lactation length and dry period. Effect of
calving year was significant statisticaly for all milk yield traits (p<<0.001). Effect of calving age on 305 days milk
vield and dry period were significant (p<0.001), nevertheless, not significant for lactation length. The least
square means of 305 dayss milk yield, lactation duration and dry period were 5606.92+75.49 kg, 303.40+3.04 days
and 98.15+2.25 days, respectively. Under Turkish conditions and steppe climate of middle Anatolia, it can be
concluded that Holstein cattle are raised successfully for milk yield on Polatli state farm.
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INTRODUCTION

Holstein cows were considered the most dairy cows
i World. As number of Holstein cows in Turkey 1s more
than other breeds, breeding of Hostein cows 1s very
impotant in Turkey. Tn breeding of dairy cows, the most
important aims are to obtain a calf in a year and high milk
yield from cows. To obtain a calf n a year from cows
dependents on some parameters in ideal limits (60 days
dry period, 305 days lactation duration etc.). For these
aims, good managment m herd of dairy cows 1s very
unportant. Profitable breeding could be achieved by
keeping lactation duration, dry period and service period
between optimal limits (Alpan, 1994; Kumuk ez al., 1999,
Cilek and Takin, 2005; Kogak et al., 2007).

The yields of farm animals are the result of the
combined effects of genotype and environmental
conditions. Tn order to increase the yield level, it is
necessary to optimise the environmental conditions and
to improve the genetic structure of the animals.
Environmental factors can be classified as factors with
measurable effects (age, year, season, milking frequency,
etc.) and factors with unmeasurable effects (infectious
diseases, parasitic mnfestations, etc.). The measurable
effects can be determmmed and used mn the management of
the farm (Yalgin, 1975; Yaylak and Kumlu, 2005; Cilek and
Tekin, 2007b).

The 305 days milk yield of Holstein cows was
between 4597 and 6464 kg mn different studies in Turkey

(Duru and Tuncel, 2002, 2004; Kaya et af., 2003; Bilgig and
Alig, 2005; Erdem et al., 2007, Inci et al., 2007). Milk
yields of Holstein cows were 5353 kg in Morocco
{(Boujenane, 2002) and 5905 kg mn Tumsia (Ajih ef af.,
2007).

Many researchers reported that the effect of calving
season on 305 days milk yield was as significant and
indicated that milk yield was higher in autumn and winter
(Kaya and Kaya, 2003; Yaylak and Kumlu, 2005; Cilek and
Tekin, 2007, Erdem et al., 2007, Kocak et al., 2007).
However, some authors reported that effect of calving
season on 305 days milk yield was non-sigmificant in
commercial farm ¢ onditions (Pelister et al., 2000b;
Bilgi¢ and Alig, 2005).

Although, effect of lactation number on 305 days milk
vield was reported as significant (Ozbeyaz and Kiigiik,
1999, Ozgelik and Arpacik, 2000; Erdem et al., 2007;
Inci et al, 20007). Some authors reported effect of
lactation number on 305 days milk yield as non-significant
(Bilgi¢ and Alig, 2005; Kogak ef al, 2007). Effects of
calving age on 305 days milk yield have been reported as
significant (Ozbeyaz and Kiigiik, 1999, Pelister et al.,
2000a; Cilek, 2002).

The lactation duration of Holstein cows was between
284.7 and 333.9 days in previous studies (Pelister ef al.,
2000a; Duru and Tuncel, 2002, 2004; Kaya et al., 2003;
Bilgic and Ali¢ 2005; Erdem et al., 2007, Inci et al., 2007).
The effect of calving season on lactation duration
was reported as non-sigmficant (Pelister et al, 2000a;
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BRilgic and Alig, 2005; Kogak et al., 2007). The effect of
lactation nmumber on lactation duration was reported as
nen-significant (Ozgelik and Arpacik, 2000, Bilgig and
Alig, 2005; Erdem ef al., 2007). However, the effect of
calving age on lactation duration was reported as
significant (Pelister et al., 2000a; Inci et al, 2007).
Zambrano et al. (2006) reported that the effect of calving
year on lactation duration was sigmficant.

The dry period of Holstein cows was between 73.34
and 82.1 days in previous studies (Pelister et al., 2000a;
Kaya et al., 2003; Erdem et al., 2007; Inci et al., 2007). The
effect of calving season on dry period was reported as
nen-sigmficant (Pelister ef al., 2000a; Kogak et al., 2007).
However, the effect of calving age on lactation duration
was reported as significant (Erdem et al., 2007). The effect
of lactation number on dry period was reported as
non-significant (Erdem et al, 2007; Inci et al., 2007).
However, the effect of calving age on lactation duration
was reported as significant (Ozgelik and Arpacik, 2000).
Effects of calving age on dry period have been reported
as significant (Pelister et al., 2000a).

Many researchers were found that effect of calving
year on all milk yield traits (305 days milk yield, lactation
duration, dry period) was sigmificant (Pelister et af., 2000a;
Bilgic and Alig, 2005; Zambarano et al., 2006, Erdem et al.,
2007). Inci et al. (2007) reported that effects of calving
year on 305 days milk yield and lactation duration were
significant but non-sigmficant on dry period.

This study was conducted to investigate the
environmental factors affecting milk vield traits of
Holstein cows raised betwen 1993 and 2006 at the Polathi
state farm.

MATERIALS AND METHODS

At the Polath state farm located i Ankara province,
a total of 3011 milk yield records of Holstein cows raised
between 1993 and 2006 were used. Seven age groups were
formed begmning from 2 years and ending at 8 years and
older for calving age, 4 groups for calving season
(Spring, Summer, Autumn and Winter), 5 groups for parity
(lactation number) and 14 groups for calving year,
between 1993 and 2006. The 305 dayss milk yield was
estimated from test milk yields collected once a month
during all lactation periods using the Holland method
(Cilek, 2002; Cilek and Tekin, 2006a, b). Lactations with
less than 7 tests were not used in calculation. Milk yields
were standardized to 305 days by using adjustment
factors estimated by Cilek (2008) for this herd.
Environmental factors, which influenced lactation milk
yield, lactation duration and dry period were mvestigated.
The General Linear Model (GLM) was used for variance

analyses of milk yield traits. Duncan’s multiple range test
was used for multiple comparisons.
The statistical model was:

Y= pt+A+B+Ct D+ By

where:

Y = Observed milk yield values at lactation number
1, calving season j, calving year k and calving
agel

P = Mean of total observed values

A, = Effects of lactation number 1=1, 2, 3, 4, 5)

B, = Secascnal effects (j = spring, summer, autumn and
winter)

C, = Effect of calving year (k = years between 1993
and 2006)

D, = CEffect of calving age (1= 2, 3, 4, 5, 6, 7 and 8 and
older)

E; = Random sampling effects

RESULTS AND DISCUSSION

Least square means for milk yield traits are presented
in Table 1. Effects of all factors (calving year, calving age,
parity and calving season) on 305 days milk yield were
significant (p<t0.001). The average 305 dayss milk yield
was estimated as 5606.924+75.49 kg, 305 days milk yields
were lowest in 1995 at 4216 kg and highest in 2004 at
7280 kg. The highest level in cows calving i winter was
5890 kg and the lowest level in cattle calving in summer
was 5506 kg. Total 305 days milk yields were lowest in
2 years of age at 5278 kg and lughest in 7 years of age at
5961 kg.

Average lactation duration was estimated as
303.40+3.04 days. The effects of parity and calving year
on lactation duration were statistically significant
(p<0.001-p=<0.05). However, the effect of calving age and
calving season were non-significant (p>0.05). Lactation
duration was shortest in 2006 at 252.9 days and longest in
2004 at 363.2 days. Lactation duration was longestin
st lactation at 315.3 days and shortest in 5th lactation at
285.1 days. Lactation duration decreased with increase of
lactation number.

Average dry period was estimated as 98.15+2.25
days. Effects of parity, calving age and calving year on
dry period were statistically significant (p<0.001), but the
effect of calving season was non-significant (p=>0.05). The
dry period was lowest in 1998 at 75.46 days and highest in
D1999 at 141.06 days. Dry period mcreased with mcrease
of calving age. The lowest dry period was found in 2
years old age at 84.48 days and highest in 7 years old age
at 101.97 days. Dry period was longest in 3rd lactation at
85.69 days and shortest in 5th lactation at 127.95 days.
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Table 1: Least square means of milk yield traits

305 days milk yield (kg) Tactation duration (day) Dy period (day)
Factors n MeandSE n MeandSE 1 Mean+SE
Calving age wokk ns bk
2 846 5278+80.36¢ 846 309.345.12 637 84.48+3.355¢
3 637 5487+75.91b 637 299.4+4.84 459 95.10+3.254b
4 511 5839+75.57a 511 305.5+4.82 342 96.84+3.315b
5 417 5849+78.25a 417 300.344.99 278 100.24+3.402ab
6 289 5939+84.50a 289 29944539 175 107.4443.760a
7 167 5961+104.87a 167 304.5+6.69 1 101.97+5.082ab
8 and older 144 5758+111.80a 144 305.4+7.13 75 100.97+5.251ab
Calving season wokk ns ns
Spring 805 5737+62.67b 805 299.443.99 525 102.26+2.81
Summer 572 5506+67.81c 572 309.4+4.32 377 96.78+3.04
Autumn 814 5787+63.85ab 814 304.3+4.07 584 97.96+2.83
Winter 820 5890+64.42a 820 300.5+4.11 564 95.59+2.89
Calving year ik ik [
1993 156 5253+119.74 156 277.8+7.64de 109 117.2944.97b
1994 54 5357+189.8%f 54 269.3+12.11ef 44 113.23+7.27bc
1995 206 4216+£104.401 206 288.4+46.66d 166 105.88+4.18cd
1996 177 4391+£109.49hi 177 292.446.98d 140 102.42+4.35d
1997 99 4760+140.29¢ 99 289.748.95d 1 100.51+5.34de
1998 274 4622489.31gh 274 309.6+5.70c 195 75.46+3. 761
1999 182 5481+105.88e 182 254.4+6.75fg 62 141.06+5.98a
2000 226 5561+£96.40e 226 325.346.15bc 164 88.8844.01gh
2001 374 6488+78.10¢ 374 319.8+4.98bc 273 82.65+3.36gh
2002 257 6880+90.71b 257 322.8+5.78bc 148 90.32+4.27efg
2003 223 6972+96.35b 223 327.846.14b 156 89.2944.11fgh
2004 345 7280+80.78a 345 363.245.15a 267 98.66+3.35def
2005 286 6771+85.35b 286 354.2+5.44a 177 90.08+3.87¢efg
2006 152 6190+113.55d 152 252.9+7.24¢g 65 78.33+5.83hi
Lactation No. ik * bk
1 1592 5885+48.03bc 1592 315.343.06a 1171 93.07+2.004bc
2 839 6096+54.62a 839 303.7+3.48b 557 88.93+2.325bc
3 380 5952+74.55ab 380 302.3+4.75b 217 85.69+3.280¢c
4 139 5758+116.65¢ 139 310.6+7.44ab 78 95.1145.227b
5 61 4960£174.78d 61 285.1411.15¢ 27 127.9548.739a
Mean 3011 5606.92+75.49 3011 303.443.04 2050 98.15+2.25

#p<0.05; #Fp<0.01; ***p<0.001; ns: non-significant; a, b, c: Means without a common superscript within each variable and each factor differ (p<0.05)

In this study, means of 305 days milk yield was
5606.92 kg. This value 1s agreement with values in other
countries (Boujenane, 2002; Ajili et al, 2007) and in
Tutkey (Duru and Tuncel, 2002, 2004, Kaya et al,
2003; Bilgi¢ and Alig, 2005; Erdem et ai., 2007, Inciet al.,
2007). As reported previously (Cilek, 2002; Cilek and
Tekin, 2005), the effect of calving season on milk yield
was significant and milk yield was the highest in cows
calving in winter. Cows calving i winter have high milk
vields, due probably to good feeding levels in the first 3
or 4 months of lactation and increase milk yield due to
feed containing alfalfa being given during the period
when milk yield begins to decrease. On the other hand,
cows calving in summer have low milk yields due to their
being subject to high environmental temperatures in the
first 3 or 4 months of lactation. The lowest milk yield was
obtained from cows calving at 2 years of age and the
highest from those calving at 7 years of age. Milk vield
decreased after 7 years of age. As reported in the
literature (Cilek, 2002; Cilek and Tekin, 2005), this

confirms that milk yield increases with age to
maturity and decreases thereafter.

In this farm, the lowest milk yield was obtained in
1995. After 1995, milk yield mcreased up to 2004. The
reasons for this increase could be the use of bulls with
high genetic capacity, selection for milk yield and culling
in the herd and especially improvement in management
and feeding conditions. Uniform feeding was started with
the importation of silage machine in 1995. This caused the
cattle to reflect their genetic capability better. Lower milk
yield in 2006 may result from incomplete lactation when
data were collected and mastitis infectious observed in
herd. Between 1993 and 1999, short lactation duration
and consequently low milk yield may result from the
deficiency of attention and feeding conditions.

In this study, average lactation duration was
303.40 days. This was very close to the ideal value
(305 days). The shorter lactation duration as 252.9 days in
may be related to some incomplete lactations when this
study was started and data were collected. Lactation

up
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duration decreased with increase of lactation number.
Short lactation duration in the oldest cows (5th lactation
number) may be related to incomplete lactations because
of culling.

The average dry period was 98.15+2.25 days. Dry
period was higher than the ideal wvalue (80 days).
However, the dry period increased with calving age, as a
result of increase of milk yield level with age in the herd.
It can be said that if milk yield icreases with calving age,
dry period would decrease. Effect of calving year on all
milk yield traits was significant. Differences among years
may be related to managment. Tt can be said that
differences of managment among years was the most
unportant factor affecting milk yield traits.

CONCLUSION

In this study, there was mcrease of milk yield level
according to previous research (Bilgic and Alig, 2003) in
this farm. This may result from improvement in breeding,
feeding and management conditions (selection for milk
yield and culling i the herd etc.). Although, lactation
duration was found almost at ideal value, dry period was
estimated as higher than the ideal value. In order to make
anmimals more profitable, it i1s essential they be made
pregnant as soon as possible during the service peried n
order to shorten the diy period. Under Turkish conditions
and steppe climate of middle Anatolia. Tt can be
concluded that Holstein cattle are raised successfully for
milk yield on Polatli state farm.
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