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ABSTRACT: The study was conducted to determine the effects of feeding by early or late bloom cut hay from meadows on the
growth performance of female Holstein Friesian calves. For this purpose, a total of 12 female Holstein Friesian calves at 8-10
months of ages were fed for 129 days. The cutting time of the meadow hay had significant (P<0.01) influence on the growth
performance and feed efficiency ratio parameters in favour of the early cutting practice. Total weight gain of the calves fed early
cut hay was 17.5 kg greater than that of calves given late cut hay. The amount of early cut hay consumed per kg weight gain was
1.725 kg lower than that of late cut fed per kg weight gain. It was concluded that the early bloom cutting stage for meadow hay
production could be suggested for providing better growth performance and feed efficiency ratio of female Holstein Friesian calves
raised in the Region of Eastern Anatolia.
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Erken ve Ge¢ Bicilmis Cayir Otu ile Beslenen Siyah Alaca Danalarin Biiyiime Performansi
Ozellikleri

OZET: Bu calisma, disi Siyah Alaca danalarin biiyiime performans iizerine erken veya geg ¢iceklenme doneminde bigilen cayir
otu ile beslemenin etkisini belirlemek iizere yiiriitiilmiistiir. Bu amagla 8-10 aylik yaslarda 12 adet disi Siyah Alaca dana 129 giin
stire ile beslenmistir. Cayir otu bigim zamanimin, erken bi¢im uygulamasi lehine olmak {izere biiyiime performans: ve yemden
yararlanma orani bakimindan onemli etki yaptigi belirlenmistir. Erken bigilmis gayir otu ile beslenen buzagilar, ge¢ bigilmis ot
verilen buzagilardan 17.5 kg daha fazla toplam canli agirlik artis1 yapmislardir. Bir kg canli agirlik artist icin tiiketilen erken bigim
cayir otu miktar1 ge¢ bigilen ot ile beslenenlerden 1.725 kg daha azdir. Dogu Anadolu Bolgesinde yetistirilen disi Siyah Alaca
danalarda daha iyi bir biiylime performans: ve yemden yararlanma degeri saglanmasi bakimindan, erken ¢i¢eklenme déneminde
cayir otu liretiminin tavsiye edilebilecegi sonucuna varilmustir.

Anahtar Kelimeler: Siyah Alaca, Buzagilar, Bicim Zamani, Cayir Otu, Bilyiime Performansi

INTRODUCTION

Climatic and geographic conditions in the
Region of Eastern Anatolia are more appropriate for
growing of meadow and pasture compared with cash
crops. Meadow and pasture areas cover 56 % of the
land of the region, and about half of the meadow and
pasture area of the country presents in this region
(Gokkus and Kog 1996). Therefore, around 20 % of
Turkey’s cattle population is raised in this part of the
country.

Although meadow areas in the Eastern Region of
Turkey are in large quantity, their hay yields are
fairly low. As a result of this fact, farmers generally
prefer to harvest meadow hay late in the growing
season to obtain the highest herbage yield. The
growth and phenological stage of plant when
harvested is the most important factor affecting
meadow hay quality (Lacefield et al. 1998; Davison
et al. 2000). It has been recognized that there is a
decline in the nutritive value of the meadow hay with
advancing stages of growth (Lacefield et al. 1998).
As meadow hay advances from the vegetative to

reproductive (seed) stage, it becomes higher in fiber
and lignin content and lower digestibility,
acceptability to calves and crude protein content
(Globe et al. 1989; Reece et al. 1994; Ankee et al.
1994). The lower crude protein content of hay
influences the amount of crude protein needed to
meet nutritional requirements. Therefore, -cattle
breeders used forages harvested beyond the optimum
harvest date may require more supplemental crude
protein to attain requirements, and it results in an
increase of the feeding expenses.

Even though many studies on the effects of
cutting stages on the quality and productivity of
meadow hay were conducted, there was little
information available to guide the cattle producers on
growth performance traits of female calves fed diets
consisting mainly of meadow hay harvested at early
or late bloom stages (Reece et al. 1994; Norton et al.
1997; Mentese, 1998; Comakli et al. 2005).
Therefore, the present study was undertaken with the
objective of evaluating the effect of rations mainly
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formed by early or late bloom cut dried meadow hay
on the growth performance traits of female Holstein
Friesian calves.

MATERIALS AND METHODS

A part of the meadow of Agricultural College
Research Farm at Atatiirk University was divided
into two portions. Hay was harvested from each part
of meadows from either at early bloom or late bloom
stages of the dominant plant species. Then, the
meadow hay was dried and made up into bales, and
offered to calves. The quantity of the forage was
determined by weighing of the dry hay from two
parts of the meadow.

A total of 12 female Holstein Friesian calves at
8-10 months of ages from cattle herd of The
Research Farm of Agricultural College were used in
this study. The calves were housed in a closed stall
barn during the trial. All calves were allocated one of
two treatment groups. While first group of the calves
was fed meadow hay harvested at early bloom
period, the second group animals consumed late cut
meadow hay during the experiment. The calves
consumed 3.5 kg/day of meadow hay for first 14
days. While 4 kg/day of hay was offered to calves
from second to fifth 14 days period, 5 kg/day hay per
animal was given until end of the trial. Water was
supplied by automatic waterers during the feeding
period of 129 days. Half portion of the hay was
offered animals every morning at 8.00 am, other part
was given every afternoon at 2.30 pm. The amount of
the concentrate given for each animal was 1 kg/day.
Calves were fed individually and amount of the hay
and concentrate remained in the feeder was weighed
daily and recorded. Calves were also weighed
individually at the beginning and final of the
experiment.

Chemical analyses of the meadow hay and
concentrate were performed according to AOAC
(1990). ADF content was also determined by the
method of Goering and Van Soest, (1970). Metabolic
energy contents of the hays were estimated by using
prediction equation given by Algigek et al. (1997).

The differences due to time of cutting were
statistically analysed by using Independent Samples

T test in SPSS statistics computer program (SPSS,
1998).

RESULTS AND DISCUSSION

The advancing of the time of the cutting
increased meadow hay yield from 3847 kg/ha to
4618 kg/ha. Similar result was reported by Lacefield
et al. (1998) who indicated that late cut hay yield was
492.5 kg more than early cut hay yield. On the other
hand, crude protein level of the meadow hay was
influenced adversely from delayed cutting, and it
decreased from 9.6 % to 7.5 % (Table 1). The finding
was in agreement with result of Davison et al. (2000)
who reported that crude protein level of late cut hay
was 2.2 % lower than that of early cut hay. Late cut
hay tended to have slightly higher concentrations of
ADF, crude cellulose, ether extract as already
reported by Messman et al. (1991), Cherney et al.
(1993), Ammar et al. (1999), Bochi Brum et al.
(2001).

Average initial weights of the Holstein Friesian
calves were not statistically different (Table 2).
However, final weights of the female calves were
significantly (P<0.01) affected by time of cutting.
The calves fed forage cut at early bloom stage had
16.67 kg heavier final weight than those consumed
forage harvested at late bloom stage of plants in the
meadow. The result was in agreement with findings
of Lacefield et al. (1998) and Davison et al. (2000)
who reported that early cut hay produced heavier
heifer and steers than those fed late cut hay.

Average daily and total weight gain of the calves
were also significantly (P<0.01) influenced by
cutting stages of the meadow hay (Table 2). The
average daily weight gain of the female Holstein
Friesian calves fed early cut hay was 0.135 kg greater
than that of calves consumed late cut hay. Similar
result was reported by Lacefield et al. (1998) who
revealed that heifers fed hay harvested at early bloom
stage had 0.249 kg more daily weight gain than those
given late cut hay. The animal response could be
attributed to the decreasing of the crude protein level
and digestibility of the hay with advancing of the
cutting time.

Table 1. Chemical composition of early and late cut meadow hay and concentrate (%100 DM)

Crude Crude Crude Ether Nitrogen ADF ME

Protein Cellulose Ash Extract Free Extract (MJ/kg DM)
Early cut hay 9.6 32.7 9.9 2.1 36.0 41.7 8.4
Late cut hay 7.5 335 11.4 2.6 35.9 42.0 8.3
Concentrate 14.2 6.1 8.3 35 56.8 - -
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The feed efficiency ratio was also affected
significantly (P<0.01) by the cutting time of the
meadow hay (Table 3). The amount of early cut hay
consumed per kg weight gain was 1.725 kg less than
that of late cut hay. The adverse influence of the late
harvest stage on the feed efficiency value could be
attributed to maturation of meadow hay and decrease
of digestibility as well as crude protein content of the
hay. Even though digestibility of the meadow hay
was not investigated in the present study, Messman et
al. (1991), Cherney et al. (1993) reported that
digestibility of the fiber decreased as maturity
advanced. On the other hand, meadow hay intake
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was not significantly affected by the stages of the
maturity (Table 3). The result could be attributed to
the close ME values (8.4 vs 8.3 MJ/kg DM) of the
hays harvested at two different stages of the maturity
(Table 1).

The overall results of this study indicated that
cutting stage of meadow hay had significant effects
on the growth performance characteristics of the
calves fed rations made up mainly with dry meadow
hay. It was suggested that meadow hay should be cut
at the early bloom stage of the dominant plants for
providing better growth performance for female
Holstein Friesian calves.

Table 2. Growth performance of the female Holstein Friesian calves (kg) (X£S,)

Cutting Stages

Early Cut Hay Late Cut Hay Significance
(N=6) (N=6)
Initial weight 131.83+£10.86 132.66+11.72 NS
Final weight 209.50+31.39 192.83+30.96 *E
Total weight gain 77.66£3.07 60.16+3.20 o
Daily weight gain 0.601+0.002 0.466+0.002 *x
X4S, : Mean + standard error of mean, ~ NS: Non-significant, ** . P<0.01
Table 3. Feed efficiency ratios and meadow hay intake of the calves (X+S,)
Cutting Stages
Early Cut Hay Late Cut Hay Significance
(N=6) (N=6)
Amount of feed (kg) consumed
per kg live weight;
For concentrate 1.488+0.006 1.930+0.008 ok
For meadow hay 6.458+0.254 8.183+0.379 ok
For total feed 7.946+10.113 10.113+0.461 *E
Meadow hay intake (kg) 497.63+5.145 486.63+8.054 NS
Total feed intake (kg) 612.4145.140 601.4148.05 NS
X4S, : Mean + standard error of mean,  NS: Non-significant, ** . P<0.01
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