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Abstract 

In dairy cattle, the success of the heifer rearing is to have great importance in terms of return of investment. 

Heifers for breeding purpose are to ensure that profitability has given birth to her first calf at age of 22-24 months. 

However, for this purpose controlled conditions and some special requirements must be provided. Many literature 

reported that the different growth pattern for optimal heifer raising performances. But it must be quite technical 

critical threshold value for the get optimum performances in the future. The ideal value of the first calving of 

Holstein heifer is to 22-24 months of age. But in the practical result did not show these ideal. Many study results 

showed big variation from 18 months to 36 months of age. This high first calving age affected the animal future 

performances. Dairy farms must be considering the critical threshold value for the optimum heifer raising program. 

For this purpose 2010-2013 year are born between 118 head heifer were monitored and recorded during the 3 year 

study and status from birth to first lactation were evaluated depending on the growth performances. In this study 

the results of 118 heifer lactations and reproductive performances werw determined. 
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Farklı Büyütme Koşullarında Tutulan Siyah Alaca Düvelerin İlk Laktasyon Süt Verimi 

ve Döl Verim Özellikleri  
 

Abstract 

Süt sığırcılığında düve yetiştirme yatırım maliyetlerinin geri dönüşümü açısından çok önemlidir. Damızlık 

düvelerin işletmelerde 22-24 aylık yaşlarda ilk buzağısını vermesi istenir. Ancak, bunun sağlanması özel büyütme 

programı ve gereksinmelerinin dönemlerine göre karşılanması ile mümkün olabilir. İdeal düve yetiştirme programı 

olarak pek çok literatür mevcuttur. Ancak gelecek performanslarında ideal sürü performans değerleri için teknik 

kritik süreçlerin bilinmesi gerekir. İlkine buzağılama yaşında ideal yaş 22-24 ay olarak kabul edilir. Ancak bu ideal 

değer için işletme koşularında elde dilen sonuçlar oldukça uzaktır. Pek çok çalışmada 18 ay ile 36 aya kadar değişen 

sonuçlar yer almaktadır. İlkine buzağılama yaşı ise gelecek verim özellikleri ve performansları etkilemektedir. Bu 

nedenlerle süt sığırcılığı işletmeleri düve yetiştirme programlarında kritik eşik değerlerini bilerek ve bunları doğru 

yöneterek başarılı olabilirler. Bu nedenle bu çalışmada 2010-2013 yılları arasında doğan 118 baş dişi buzağının 

gelişimi ve gerçek verim sonuçları değerlendirilmiştir.  

 

Anahtar kelimeler: Düve, büyütme, laktasyon, döl verimi  

 
 

Introduction 

Heifers are the key basic factor of any 

dairy enterprise for future performance. 

Improvement of a herd is possible when culled 

cows are replaced by well fed, healthy, genetically 

superior, and properly managed to 2-year-old 

heifers. Holstein replacement heifers should calve 

and enter the milking herd at 22 to 24 month of age 

(Heinrichs and Hargrove, 1987; Crowley et al., 

1991). An excellent way to improve herd 
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production is to mate cows to the best bulls 

available, then feed and manage replacement 

heifers so they reach their true potential in an 

optimal time period. Healthy, productive heifers 

are the result of good management that starts 

before the cows are conceived and continues until 

they enter the milking herd. Monitoring growth 

and adjusting diets accordingly for their planning 

performances is the single most important part of 

a sound dairy heifer program. The general rule is 

to heifer’s growth targets should be 55% of mature 

weight at breeding and 85 to 90% of mature weight 

at first calving. Many research studies have shown 

the positive relationship between body weight at 

calving and first lactation milk production. Not 

only are undersized heifers smaller and less 

productive, but they also are prone to more 

problems at calving. On the other hand, 

accelerating the growth of heifers in a manner that 

causes them to become fat also reduces their 

lifetime milk production and longevity. 

Overfeeding concentrates or high-quality forages 

such as corn silage can cause this condition if 

heifers are not properly monitored, with intake 

being restricted and other nutrients adjusted 

accordingly. Published research studies show that 

excessive energy intake (140 percent of the 

recommended amount) before breeding can 

decrease development of the secretory tissue in the 

cow's mammary gland and thereby reduce first 

lactation milk yield (Clark, and Touchberry 1962). 

It is recommended to grow heifers at 1.8 lbs. /day 

to achieve optimal milk yields. Feeding below or 

above this rate has been shown to reduce first 

lactation milk production. Feeding to achieve 

accelerated growth rates after breeding does not 

appear to hinder mammary development. 

Therefore, we recommend that growth rates after 

puberty can be 1.5 to 2.5 lbs. /day, based solely on 

the age and body weight at breeding and the 

desired body weight at calving. Since there is a 

great deal of flexibility in ADG post puberty, 

heifers should be able to reach recommended body 

weights most of the time. Optimal growth and 

development are related to energy intake and also 

can be aided by ensuring that heifers receive an 

adequate level of protein. Dairy farms must be 

considering the critical threshold value for the 

optimum heifer raising program. For this purpose 

2010-2013 year are born between 118 head heifer 

were monitored and recorded during the 3 year 

study and status from birth to first lactation were 

evaluated depending on the growth performances.  

 

Materials and methods 

In this study, data obtained from 

reproductive records of 118 heifer birth from 2010 

to 2012 to which were raised at the Cukurova 

University Dairy Research Farm were 

investigated. A total of 118 heads of heifer fertility 

and milk yield records were evaluated during 

2011-1014. After birth all females weighing and 

monitored for the performances.  

During preweaning period all calves were kept 

together with their mothers for the first 3 days after 

calving and then were housed in individual pens in 

fiberglass calf hutches. All hutches had soil floors 

with a straw bedded which is commonly used in 

intensive dairy farm for calf comfort. Calves were 

fed colostrums as soon as possible, after birth 

during the 3-day period. Between day 4 and 56, 

calves were fed with whole milk from a pail twice 

a day, such that each calf received 212 L whole 

milk (4 kg per day) over the whole experiment. 

Calves were also received a commercial calf 

grower and alfalfa straw ad libitum from first 

week of the trial to the weaning. Fresh water were 

supplied to the calf ad libitum in pail after 

consuming their liquid feeds. After weaning, the 

calves were kept in the calf hutches for a further 8 

weeks period of the experiment. During the post-

weaning period (8-16 weeks), calves were fed a 

total mixed ration ad libitum containing 40% of 

calf grower and 60% of alfalfa hay grounded to 1–

2 cm lengths. After weaning calves were allocated 

the experimental groups which were fed live 

weight gained high (>700 g/day +) as first group 

and low (<700 g/day) as second group. Low 

performance group calves were fed 0.5-1 kg calf 

grower and with corn silage for freely and the high 
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performance group calves were fed free corn silage 

and 1.5-2 kg calf grower. Dairy heifer feeding 

program, TMR was used consisting was to 10 kg 

of corn silage + legumes (vetch or triticale) silage, 

1 kg of alfalfa, 1 kg wheat straw and 3 kg 

concantrate. The chemical composition of calf 

starter and alfalfa hay is given in Table 1. The dry 

matter, crude protein, ash, ether extract and crude 

fiber contents of feeds were determined according 

to the standard AOAC procedures (1998). NDF 

and ADF were analyzed using the methods of Van 

Soest et al. (1991) with ANKOM fiber analyzer. 

 

 
Table 1-Chemical compositions of calf starter, calf grower and alfalfa hay  

Chemical composition (%, 

as fed basis)  

Calf starter Calf grower Alfalfa hay 

Dry matter 93.76 92.33 93.14 

Crude protein 15.98 16.85 11.4 

Ether extract  4.12 4.55 0.8 

Crude fiber  9.60 9.53 34.43 

ADF 11.51 10.25 39.23 

NDF 22.23 23.94 45.32 

Ash  7.67 73.80 7.23 

Animals are taken to the dairy farm 

normal heifer rearing management till 250 kg live 

weight and all the experimental groups were fed 

the same feed feeding programs of the farms. 

During the all this period weight gain of the heifer 

were taken monthly interval. These feeding 

sysytem continued until the end of pregnancy and 

during the last one month has TMR were changed 

to the concantrate. In the last month of pregnancy, 

10 kg of corn silage or triticale + vetch silage, 1 kg 

alfalfa hay and 1 kg wheat straw and 5-6 kg of 

concentrate were used as feed source. During the 

lactation corresponding to 2.5 kg of milk yield for 

shareholders is given 1 kg of concentrate feed.  

During the studies heifers were kept in shelters 

which is ground floor area. Artificial insemination 

is used for all cows during all season. To aid in 

estrus detection, Kamar heat detection devices 

(Kamar, Steamboat Springs, Colorado, USA) were 

placed on the tail head of all heifers four times a 

day  (06:00, 10:00, and 13:00, 18:00 h), and 

observed for estrus behavior. As reproductive 

traits in the study; first breeding age, first calving 

age, the number of insemination per pregnancy, 

calving rate, the first insemination were examined. 

Animals were milked automatically at 05:00 in the 

morning and at 17:00 in the afternoon. And milk 

recording were taken daily interwal. Milk 

production is to sum of daily milk production of 

the heifers. Animal housed and maintained in the 

study according to the approval of animal care and 

use Ethical Committe of Cukurova University. The 

study was carried out in a completely randomised 

design and data were analysed SPSS statistical 

program. 

 

Results and Discussion 

110 heifers calved, and 8 heifers were died 

prior to parturition because of disease problem 

(heifers fed on low performance= 3; heifers fed on 

high performance = 5). All the rest of heifers 

reproductive and milk performance parameters 

were summarized Table 2. As expected that the 

groups average daily weight gain differences 

between the experimental groups during 

prepuberty period is determined statistically 

different (P<0.01). During this perod, body 

condition score values differences between the 
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groups is also determined statistically different 

(P<0.01). 

 

 

Table 2. The reproductive and milk perfromance parameters of low and high perfromance of 

experimental groups.  

 
Low perfomance High perfromance 

P< 
Average Min. Max. Average Min. Max. 

Prepuberty Performance 

Birth weight (kg) 36.00±0.65 29.00 43.00 37.23±.75 33.00 43.00 0.22 

weaning weight 

(kg) 
73.50±1.28 64.00 88.00 75.65±2.14 62.00 98.00 0.37 

Daily weight gain 

(kg/day) 
0.51±0.01 0.27 0.62 0.74±0.01 0.63 0.87 0.00 

Body Condition 

Score 
3.20±.049 

2.75 3.50 
3.53±.038 

3.25 3.75 
0.01 

Reproduction parameters 

First oestsrus age 

(Month) 
11.82±0.28 11.02 14.03 9.70±0.38 7.11 13.44 0.00 

First Insemination 

Age (Month) 
24.54±.58 19.41 39.38 20.27±0.56 16.62 41.18 .000 

First İnsemination 

weight (kg) 
365.67± 13.11 345.00 390.00 375.61±4.40 350.00 405.00 0.49 

İnsemination per 

pregnancy 

(times/pregnancy) 

2.17±.15 1.00 5.00 2.38±.14 1.00 6.00 .321 

First Calving Age 

(Month) 
32.83±0.34 30.62 39.93 28.10±0.18 25.70 30.49 .000 

Milk performance 

First Lactation Milk 

Yield (kg) 

7191.95±270.0

9 
2925 9924 

6430.45±151.2

6 
3392 9119 .010 

Lactation period 

(day) 
317.41±16.77 143 652 339.13±9.44 235 532 

.233 

First oestrus of the calves were observed 

around 11.82±0.28 months of age of  low 

performance group while high performences group 

first oestrus age is to determined as 9.70±0.38 

months of age. The differences between the groups 

is also determined statistically different (P<0.01). 

Age at puberty depends on genetics and weight. 

This age is important for heifer calf production and 

lactation performance. Lifetime profit of dairy 

replacement heifers is maximized when heifers 

calve between 23 and 25 months of age (Head, 

1992). Puberty is defined as the time when the 

heifer has her first ovulation. Following the first 

ovulation, the heifer should begin to have heat 

periods on a continual basis, typically every 21 

days. The age at which heifers have their first heat 

or reach puberty determines when the heifer is 

bred the first time. Delays in reaching puberty will 

in turn delay age at first breeding and delay age at 

which the heifer calves. Optimally, the Holstein 

heifer should reach puberty at 9 to 10 months of 

age, begin cycling on a typical basis, and have her 

first insemination at 14 to 15 months of age to 

calve at 23 to 24 months (Heinrichs ve Hargrove, 

1987). High perfromance groups showed 

acceptable first oestrus age (9.70±0.38) while low 
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performance group first oetsrus age (11.82±0.28) 

is higher than the accapteble level  (9 to 10 months 

of age). 

The first calving age of low performance 

group was determined as 32.83±0.34 months of 

age (min. 30.62 months and max. 39.93 month) 

while high performance group values were 

28.10±0.18 months of age (min. 25.70 months and 

max. 30.9 month). These results were similar with 

887.07, 900.5 ve 933.20 day findings of 

researchers (Bakır et al, 1994; Kumlu et al., 1991) 

and other 861.10, 865.9 and 880 day values of 

researchers (Mangurkar et al., 1987; Shrinivas and 

Govindalah, 1997). 

Pursley et al. (1997) have reported that the 

pregnancy rates were 74.4% in heifers and 38.9% 

in cows following artificial insemination after 

spontaneous estrous behavior. In present study, the 

pregnancy rates of heifers in high and low 

perfromance groups were observed similar 

respectively. Because there were no significant 

differences in the number of services per 

conception between the groups of heifers (2.17 ± 

0.15and 2.38 ± 0.14, respectively). The values 

similar with results of (Kumlu and Akman 1999; 

Akman et al. 2001; Özcan and Altınel, 1995) who 

reports were, 2.1, 2.23 and 2.4 and results of (Al-

Salman, 1985; Lee et al, 1989; Gyawu et al., 1990; 

Reyes, 1988) who report as 2.6, 3.4, 2.04, 2.5 

insemination per conception. Also our results 

higher that the result of Kumuk (1989); Alpan and 

Arıtan (1970); Gyawu et al. (1990) who report 1.5 

insemination per conception.  

But there is a critical growth occured 

around this period which is mostly affected 

lactation perfromances of the replacement heifers. 

This is also critical period aspect of udder 

development. Udder development begins at about 

3 months of age and ends at puberty or 

approximately 9 to 10 months of age (Cowie, A.T., 

1949). This is referred to as the allometric period 

of mammary growth. During this period, udder 

growth and development is 3.5 times that of other 

body systems. Studies indicate that when 

overconditioning during this period occurs, 

mammary secretory or milk producing tissue in the 

udder is greatly reduced and replaced with fat 

(Sinha and Tucker, 1969). Temporary periods of 

rapid gain after puberty are acceptable and may 

allow compensatory adjustments for weight gain 

to our target at 24 months and weighing 1350 

pounds the day of calving. However, average daily 

gains should be limited to not exceed 1.7 lbs. per 

day during this 3 to 9 months of age period. 

First lactation milk yield of low 

performance group was determined as 

7191.95±270.09 kg of age (min. 2925.00 kg  and 

max. 9924.00 kg ) while high performance group 

values were 6430.45±151.26 kg (min. 3392.00 kg  

and max. 9119.00 kg ). The differences between 

the groups is to determined statisticaly significant 

(P<0.01).  Milk yield of the heifers were higher 

than the similar with 5600 kg, 5087,5 kg ve 

4583,776 kg findings of  researchers (Akman et al, 

2008; Duru and Tuncel, 2004; Soylu, 1994) and 

other  5209 kg, and  4966,1 kg values of 

researcherrs (Kumuk,1989 and Özçelik 1994). The 

lactation period of low performance group was 

determined as 317.41±16.77 day (min. 143.00 day 

and max. 652.00 day) while high performance 

group values were 339.13±9.44 day (min. 235.00 

day and max. 532.00 day). The differences 

between the lacation period of the groups is not 

determined statisticaly significant (P>0.05).  

Sejrsen et al. (1982) reported that the ad 

libitum feeding during prepuberty lowered 

mammary secretory tissue weights 23% and 

deoxyribonucleic acid content 32% compared to 

restrict feeding. In contrast, there was no 

difference in growth of mammary secretory tissue 

between postpubertal heifers fed restricted or ad 

libitum amounts. Composition of mammary 

parenchyma was not affected by plane of nutrition 

in prepubertal or postpubertal heifers. From these 

data, we suggest a critical period for total 

mammary cell number in heifers during which 

mammary growth is affected adversely by a high 

plane of nutrition.  

Sejrsen and Purup (1997) reported that the 

negative effect of high average daily gain on milk 
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production at first lactation while other in which 

no effect was found (Pirlo et al. 1997; Waldo et al. 

1998). Also Van Amburgh et al. 1998 reported that 

the nutrition effect was observed with average 

daily gain over 1.0 kg. Abeni et al. (2000) reported 

that the late calving heifers had higher milk 

production and a lower fat milk percentage than 

early calving heifers. 

 Gardner et al. (1977) groups of heifers have been 

applied to an accelerated growth study gaining 2.4 

pounds per day after puberty and freshening at 

19.7 months of age. Compared to heifers calving 

at 26.9 months of age, the milk yields were 

significantly lower in the accelerated group, but 

there were no differences in the second lactation 

milk yield. 

Choi et al. (1997) carried out a study which is 

heifer fed according to a schedule of 3, 2, 4, 2, 5 

and 2 mo in which feed intake was alternately 20% 

below or 25% above requirements. And results 

showed that the first estrus, first conception, 

gestation period, services per conception, and 

calving difficulty (dystocia) were not affected by 

stair-step growth. These results indicate that 

compensatory growth can contribute to the 

improvement of growth efficiency and lactation 

performance. In the bovine, postnatal mammary 

growth occurs at an allometric rate prior to puberty 

and returns to an isometric rate after puberty 

(Sinha and Tucker, 1969). It is well documented 

that elevated nutrient intake during this allometric 

growth phase results in reduced parenchymal 

(PAR) mass and DNA (Sejrsen et al., 1978;1982; 

Petitclerc et al., 1999; Capuco et al., 1995). Several 

hypotheses have been proposed to explain this 

mechnanism. 

 

Conslusion 

Many studies on the effect of weight and age 

at first calving on subsequent milk yields have 

been carried out. There is a wide variation between 

the results of the researchers. The first lactation 

milk yield of these study is higher but variations is 

also higher. First lactation milk yield of low 

performance group was determined as 

7191.95±270.09 kg while high performance group 

values were 6430.45±151.26 kg. The differences 

between the groups is to determined statisticaly 

significant (P<0.01).  
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Çizelge 1. Diyarbakır il merkezinde satılan farklı sunuş çeşitliliğindeki kahverenkli yumurtaların yumurta kalitesi ve yumurta sarısı kolesterol 

konsantrasyonları 

Renk Sunuş çeşitliliği Merkezi eğilim 

ölçüleri 

Ağırlık 

(g) 

Renk 

skoru 

Sarı Kolesterol 

(mg/g) Ağırlık 

(g) 

Oran 

(%) 

Yükseklik 

(mm) 

Çapı 

(mm) 

Kahverengi 

Konvansiyonel 

Ortalama 53.0 7.5 14.4 27.0 12.8 43.4 10.0 

Standart sapma 4.04 1.47 3.0 4.58 2.6 6.7 1.6 

Medyan 52.9 8.0 13.9 27.5 13.4 43.7 9.6 

En az 46.4 5.0 9.8 18.2 9.1 33.4 8.9 

En fazla 61.8 9.0 19.3 35.1 16.7 53.7 15.4 

Serbest 

yetiştirme 

Ortalama 63.4 13.4 17.2 27.2 17.8 40.4 11.6 

Standart sapma 2.37 0.70 1.51 2.45 0.87 1.81 3.02 

Medyan 62.9 13.5 16.8 20.0 17.8 40.5 11.3 

En az 59.4 12.0 15.7 23.8 16.2 38.3 7.82 

En fazla 67.2 14.0 20.0 31.9 18.9 42.8 15.5 

Fonksiyonel 

Ortalama 57.8 10.4 14.2 24.6 15.5 39.6 10.3 

Standart sapma 0.60 0.52 1.42 2.41 0.69 1.71 1.22 

Medyan 57.8 10.0 14.2 24.8 15.7 39.4 10.1 

En az 56.9 10.0 10.9 18.9 14.1 37.2 8.4 

En fazla 58.5 11.0 15.9 27.7 16.4 42.5 12.3 

Organik 

Ortalama 65.0 10.4 17.2 26.7 18.7 40.9 12.2 

Standart sapma 4.84 0.52 1.13 3.20 1.00 2.01 3.36 

Medyan 65.7 10.0 17.2 25.9 18.7 40.3 11.2 

En az 58.5 10.0 16.1 23.5 17.2 38.7 8.4 

En fazla 71.6 11.0 19.7 33.8 20.4 45.1 17.2 

 



 

Çizelge 2. Diyarbakır il merkezinde satılan farklı sunuş çeşitliliğindeki beyaz renkli yumurtaların yumurta kalitesi ve yumurta sarısı kolesterol 

konsantrasyonları 

Renk Sunuş çeşitliliği Merkezi eğilim 

ölçüleri 

Ağırlık 

(g) 

Renk 

skoru 

Sarı Kolesterol 

(mg/g) Ağırlık 

(g) 

Oran 

(%) 

Yükseklik 

(mm) 

Çapı 

(mm) 

Beyaz 

Konvansiyonel 

Ortalama 51.6 11.7 14.2 27.8 14.1 40.3 10.1 

Standart sapma 5.50 0.81 1.40 2.92 0.92 2.69 2.20 

Medyan 51.9 12.0 14.6 28.1 14.3 40.7 9.6 

En az 41.6 10.0 10.5 20.8 12.7 35.9 8.98 

En fazla 59.7 13.0 16.6 31.5 15.9 44.4 19.3 

Serbest 

yetiştirme 

Ortalama 57.2 13.9 14.1 24.7 18.6 38.1 12.1 

Standart sapma 1.50 0.31 0.53 0.93 0.83 0.84 3.43 

Medyan 57.1 14.0 14.2 24.9 18.6 38.2 10.8 

En az 54.8 13.0 12.9 23.5 17.0 36.6 8.2 

En fazla 59.4 14.0 14.9 26.4 19.9 39.8 16.5 

Fonksiyonel 

Ortalama 60.6 11.5 15.7 25.9 17.5 40.6 13.8 

Standart sapma 4.20 2.12 1.24 1.03 0.61 2.60 2.81 

Medyan 60.1 11.0 15.8 25.7 17.8 40.1 14.3 

En az 54.2 9.0 13.1 24.2 16.5 36.8 9.8 

En fazla 67.1 14.0 17.1 28.0 18.2 45.6 17.1 

Organik 

Ortalama 61.3 10.4 15.8 25.7 18.7 40.3 11.9 

Standart sapma 6.04 0.52 3.17 2.96 0.64 2.59 3.66 

Medyan 60.2 10.0 14.3 24.4 18.8 39.5 11.4 

En az 52.6 10.0 13.6 22.6 17.8 37.9 7.2 

En fazla 75.3 11.0 22.5 31.5 19.6 45.6 17.3 

 


