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TOM TAT

Nganh chan nudi bo thit cla Viét Nam hién nay khéng dap &ng dwoc dd nhu cau tiéu dung ndi dia. Chinh vi
vay, trong nhirng ndm qua Viét Nam da phai nhap khdu moét lwgng 1én bo thit séng va thit bo déng lanh tir cac nwéc
nhw Uc hay Thai Lan. D& gidm lwgng bo hoi va thit bd nhap khau, Viét Nam can phat trién manh hon niva nganh
chan nudi bo thit trong nwdc. Trong nganh coéng nghiép chan nudi bo thit, viec xac dinh chinh xac nhu ciu dinh
duwéng clGa dan bo 1a van dé rat quan trong vi thirc &n chiém hon 65% tdng chi phi san xuét, va thirc &n |a mot trong
nhirng yéu tb chinh anh hwéng t¢i nang suét va strc khde vat nudi. Khdu phan &n cung c&p ddy da chat dinh dwéng
vira gilp con vat phat huy tbi da tiém nang sinh truvdng, sinh san, ddm bao phuc lgi clia dong vat viva gilp ting loi
nhuan cGa ngwdi chan nudi. Bai viét nay thao luan va cung cép théng tin mot cach cé hé thdng vé cac dac diém sinh
ly, cac cong thirc tinh toan nhu cau dinh dwéng, va mét sd diém nén dwoc chl v khi nudi duéng bo sinh san hwéng
thit & cac giai doan hau bi, mang thai va tiét stra. Bai tbng quan nay cung cép théng tin mét cach cé hé théng cho cac
nghién ctru sau hon. Bdng thdi nhikng théng tin ndy sé cé y nghia trong viéc xay dwng khau phan cho bo sinh san
hwéng thit & cac giai doan sinh ly khac nhau.

Tu khéa: Bd cai sinh san hwéng thit, nhu cau dinh dwéng, nudi duwéng.

Bai téng quan: Dac diém sinh ly, nhu cau dinh dwéng
va mot so diém lwu y khi nuéi bo sinh san hwéng thit

ABSTRACT

The beef production industry of Viet Nam currently cannot meet the domestic demands and Viet Nam had to
import increasing large quantities of both live cattle and frozen beef from foreign countries. Therefore, it is necessary
to advance the domestic beef production. In beef industry, the determination of cattle requirements might be the main
critical issues because feed is a major cost item which represents over 65% of total cost, and feed is one of the main
factors effecting animal performance. Adequate supply of feed for nutrient requirements of a beef herd can maximize
their productivities and reproductive performance, ensure animal welfare, and maximize profit of producers. This
paper discussed the main physiological characteristics, the formulations to calculate the nutrition requirements, and
some critical points needed to be considered when feeding heifers, pregnant beef cows, and lactating beef cows.
This information will be useful for further researches and applications in beef production of Viet Nam.

Keywords: Beef cows, feeding, nutrition requirements.

increasing large quantities of live cattle and

1. INTRODUCTION frozen beef from markets such as Australia,
Currently, the beef production industry of New Zealand, US, Thailand and Cambodia. For
Viet Nam cannot meet the domestic demands. example, although Viet Nam just started

As a result, year by year Viet Nam imported importing 3000 beef cattle from Australia in
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2012, the number of imported cattle from this
country has increased up to about 18000 cattle
in 2014. According to statistics from the
General Department of Viet Nam Customs
(2015), in the first 3 months of 2015, the value
of live cattle imported to the domestic market
reached $ 124 million, with 115 242 live cattle,
increased by 74.6% in quantity and increased by
107%
respective numbers of the same period in 2014.

in value when compared with the

Thus, in order to reduce the importation of beef
cattle, it 1s of importance to advance the
domestic beef cattle production industry and
reduce production cost of beef. In beef industry,
the determination of cattle requirements might
be the main critical issues. This is because feed
is a major cost item which represents over 65%
of total cost, and feed is a main factor effecting
(Ferrell, 2005). Only

feed for nutrient

requirements of a beef herd can maximize their

animal performance

adequate supply of

productive and reproductive performance,
ensure animal welfare, and maximize profit of
(NRC, 2000).

knowledge of how nutrition requirements of

producers However, the
cattle can be calculated and adjusted remains so
many limitations in Viet Nam. Therefore, this
paper aims to revise the knowledge including
physiological characteristics, nutrition
requirements of beef cattle and how to feed
them

requirements of beef cattle as accurately as

properly. Calculating nutrient

Body 1,280
weight |
{Ib.} 1,000 |

possible and feeding them properly are the best
ways for producers to minimize overfeeding of
nutrients, 1increase efficiency of nutrient
utilization, maximized animal performance, and
avoid excess nutrient excretion (NRC, 2000).
Nutrition of beef cattle is a very large topic
including nutrition of calves, heifers, pregnant
beef cows, lactating beef cows and bulls, but this
paper only discusses the nutrition aspects of
heifers, cows, and

replacement pregnant

lactating cows.

2. NUTRITION REQUIREMENTS OF HEIFERS

2.1. Physiological characteristics of heifers

Feed
replacement heifers

and management program of

will have a lifelong
influence on their productivity (Ensminger and
Perry, 1997). How young heifer will be bred,
whether they calve early or late, whether they
will be good or poor milker, how weigh their
weaning calves will be, and how long they
should be

determined by heifers’

remained on the herds are

nutritional status
(Ensminger and Perry, 1997). A typical growth
curve of a beef cattle is shown in figure 1 (Tisch,
2006). The figure 1 shows that the heifers grow
rapidly in the first three years. This means that
their nutrient requirements for growth in the
first three years are very high (NRC, 2000). The
diet must supply enough nutrients for this
requirement.

40 50 B0 70 &0

Age {months)

Figure 1. A typical growth curve of beef cattle adapted from Tisch (2006)
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The most
feeding replacement heifers is that they must get

important requirement when

a preselected or target weight at a given age
(Dziuk and Bellows, 1983). The threshold age and
weight at which heifers attain puberty are
determined by gen, but they also depend on
nutrition (Ferrell, 1991, Dunn and Moss, 1992).
The growth rate that heifers first calve at 2 year
of age is most economical (Gill and Allaire, 1976).
Some equations to predict target weights and
rates of gain have been given by NRC (2000).

2.2, Nutrition requirements of heifers

Many protein and energy systems have
been developed for calculating the nutrition
requirements and formulating the diets of cattle
like the metabolisable energy and protein
system of Agricultural and Food Research
(Afrc, 1993), net
metabolisable protein of National Research
Council (NRC, 1989, 2001, 2000, 1996), Feed
into Milk (FiM) system of United Kingdom
(Thomas, 2004), or Cornell Net Carbohydrate
and Protein System of Cornell Univesity
(Tylutki et al., 2008). However, these systems
are mainly developed for calculation of dairy

Council energy and

cattle nutrition requirements. Untill now, it
seems that only the system of equations
published by NRC (1996, 2000) is fully
developed for calculation of beef cattle nutrition
requirements, and this system is applied most
widely.

2.2.1. Energy requirement of beef heifers

* Total net
maintenance (NE_total)

energy requirement for

The total net energy requirement for
(NE_total, Kcal/day) of beef
heifers adjusted for effects of breed, sex, pasture

maintenance

condition, acclimatization, and stress can be
calculated using the following equations of NRC
(2000).

If a cow 1s cold stressed: NE total (Mcal/d)
= NEm+ NEmact+ NEmcs

If a cow is heat stressed: NE total (Mcal/d)
=(NE,x NE_,) + NE

mhs. mact
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Where: NE,,(Mcal/d): net energy
requirement for maintenance adjusted for
acclimatization

NE, ..Mcal/d): adjustment of energy

maintenance requirement for activity

NE,.. Mcal/d): net energy require due to
cold stress

NE,,;(Mcal/d): net energy require due to
heat stress NE_,. = 1.07 (Mcal/d) for rapid
= 1.18 (Mcal/d) for
open mouth panting if temperature is equal or
higher than 30°C.

Calculation of NE,,:

NE, (Mcal/d) = SBW*”x ((0.077x BE x L x
COMP) + 0.0007 x (20-T,)

COMP =0.8 + ((CS - 1) x 0.05)
Where: SBW is shrunk body weight (kg)

BE is effect of breed on NE, requirement.

shallow panting, and NE

mhs

For example, BE is 1 for Angus, Charolaise,

Limousin, but BE = 0.9 for Brahman and
Sahiwal, and BE = 1.2 for Simental.

L is effect of lactation on NE,, requirement
(1 if dry or heifer, 1.2 if lactating).

COMP is

nutrition on NE,, requirement.

effect of previous plane of

T, (°C) is average temperature of previous

month.
CS is body condition score (CS = 1-9).
Calculation of NE NE can be

mact* mact

calculated using equation of CSIRO (1990):

is calculated

mact = 0
NE,... Mcal/day) = (0.006 x DIM x (0.9 x

(TDN,/100))) + (0.05 x Terrain/( GF + 3)) x

BW/4.18

Where: DIM (kg/d): dry matter intake from
pasture.

TDN, (%): total digestible nutrient content
of the pasture.

If the cow 1s on pasture NE

mact

by following equation; otherwise, NE

Terrain 1s terrain factor. When land 1is
level, undulating, and hilly, terrain is 1, 1.5,
and 2 respectively.
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GF (ton/ha) : availability of green forage of
pasture.

BW (kg): body weight of cow.

Calculation of NE:

NE,.. (Mcal/d) = k,, x ME,,

Where: ME, (Mcal/d):
energy requirement due to cold stress.

metabolisable

k, (assumed 0.576) is efficiency of using
ME for maintenance.

ME, =SAx (LCT - T)/IN
T, (°C) 1s current temperature
SA (m?) is surface area: SA = 0.09 x BW%%’

LCT (°C) 1is animal’'s lower
temperature: LCT = 39- (IN x HE x 0.85)

IN (°C/Mcal/m?day) is insulation value: IN
=TI+ EI

TI (°C/Mcal/m?*day) is tissue (internal)
TI depends
This
requirement for non-pregnant heifers, so TI = 0.

critical

insulation value; on days of

pregnancy  (t). section  calculates
EI (°C/Mcal/m?%day) is external insulation
value: EI = (7.36 - 0.296 x Wind + 2.55 x Hair) x

Mud x Hide

Where: Wind (kph) is wind speed; Hair (cm)
1s effective hair depth; Mud i1s mud adjustment
factor for external insulation (Mud is 1 when
cow 1s dry and clean; Mud is 0.8 when cow has
some mud on lower body; Mud is 0.5 when cow
is wet and matted; and Mud 1s 0.2 when cow 1is
covered with wet snow or mud); Hide is hide
adjustment factor for external insulation (Hide
is 0.8 if it is thin; Hide is 1 if it is average; and
Hide is 1.2 if it is thick).

HE (Mcal/day) is heat production: HE =
(MEI - RE)/SA

RE (Mcal/day) is net energy available for
production: RE = (DIM - 1)) x NE,,

DIM (kg/d) is dry matter intake.

NE,, (Mcal/kg) is net energy content of diet
for gain.

I, (kg DM/d) is dry matter intake for
maintenance: I,,.(NE_ + NE_..)/(NE,, x ADTV)

ADTV is feed additive adjustment factor,
ADTV = 1.12 if diets contain ionophores;
otherwise, ADTV = 1.

NE,. Mcal/kg) is net energy content of diet
for maintenance.

* Net energy requirement for growth (NE,)

According to NRC (2000),
requirement for growth of beef cows (NE,,
Kcal/d) can be calculated by the following
equations:

NE, = 0.0635 x EQEBW"™ x EBG"'%"

EBG (kg) is empty body gain

EBG = 0.956 x SWG (SWG, kg, is shrunk
body weight gain)

EQEBW (kg) is equivalent empty body
weight

QEBW =0.891 * EQSBW

EQSBW (kg) is equivalent shrunk body
weight:

EQSBW = SBW * (SRW/FSBW) (Tylutky et
al., 1994)

SBW (kg) is shrunk body weight: SBW =
0.96 x BW

SRW (kg) is standard reference weight for
expected final body fat, SRW of heifers = 478 kg.

FSBW (kg) is final shrunk body weight at
maturity of breeding heifers.

net energy

* Total net energy requirement (NE)
NE = NE,, total + NE,

2.2.2. Protein requirement

* Metabolisable protein requirement for
maintenance of beef heifers (MP,,)

According to NRC (2000):
MP_ = 3.8 x SBW%"

Where: MP,, (g/d): metabolizable protein
requirement for maintenance

SBW (kg): shrunk body weight.

* Metabolisable protein requirement for
growth (MP,)

According to NRC (2000), if heifers have
EQSBW < 300 kg:

MP, = NP,/(0.834 - (EQSBW x 0.00114)
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Where: MP, (g/day) is metabolizable protein
requirement for growth

NP, (g/day) is net protein requirement for
growth

If EQSBW > 300 kg:

MP, = NP,/0.492

Calculation of NP,:

NP, = SWG x (268-(29.4 (RE/SWG)))

Where: SWG has
previously

been mentioned

RE can be calculated from equations in
previous section.

* Total metabolisable protein requirement
(MP)
MP =MP,, + MP,

2.2.3. Mineral and vitamins requirements
of beef heifers

* Calcium and phosphorus requirements for
maintenance

Ca (g/d) = 0.10154 x SBW/0.5
P (g/d) = 0.016 x SBW/0.68

* Calcium and phosphorus requirements for

Ca (g/d) = NP, x 0.071/0.5
P (g/d) = NP, x 0.045/0.68

*

Maximum level of calcium and

phosphorus for beef cows

According to NRC (2000) the maximum
amounts of Ca and P per day for beef heifers,
pregnant beef cows, and lactating beef cows are
calculated as followed:

Maximum amount of Ca (g/d) = 0.2 x DMI
Maximum amount of P (g/d) = 0.1 x DMI
DIM is kg dry matter intake.

According to CSIRO (1990), the level of Ca
should be supplied for beef cows i1s 1.9-4.0 g/kg
dry matter (DM) of the diet, and the level of P
should be 1.8-3.2 g/kg DM diet.

* Other mineral and some vitamin

requirements

Besides the requirements of calcium and
phosphorus, the beef cows’ requirements of
some other minerals and vitamins for growth,
pregnancy, and lactation suggested by NRC
(2000) and CSIRO (1990) are shown in table 1.
The suggestions of CSIRO (1990) and NRC

growth (2000) are quite similar to each other.
Table 1. Mineral and vitamin requirements of beef cows
Vi Requirements of cows according to NRC (2000) Requirements of cows
inerals and . .
vitamins Unit Growing and Gestation Early Maximum tolerable according to CSIRO

finishing lactation levels (1990)
Magnesium % 0.10 0.12 0.20 0.40 0.19
Potassium % 0.60 0.60 0.70 3.00 0.5
Sodium % 0.06-0.08 0.06-0.08 0.10 - 0.08-0.12
Sulfur % 0.15 0.15 0.15 0.40 0.15
Chlorine % - - - - 0.2
Cobalt mg/kg 0.10 0.10 0.10 10.00 0.1
Copper mg/kg 10.00 10.00 10.00 100.00 7-10
lodine mg/kg 0.50 0.50 0.50 50.00 0.5
Iron mg/kg 50.00 50.00 50.00 1000.00 40
Manganese mg/kg 20.00 40.00 40.00 1000.00 15-25
Selenium mg/kg 0.10 0.10 0.10 2.00 0.05
Zinc mg/kg 30.00 30.00 30.00 500.00 20-30
Vitamin A 1U/kg 2200 2800 3900 - -
Vitamin D 1U/kg 275 275 275 - -

Note: Adapted from CSIRO (1990) and NRC (2000).
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2.3. Some noticeable points when feeding
heifers

According to Church (2010), replacement
heifers, which will be breed cows in the future,
are not recommended to be creep fed. This is
because although creep feeding increase growth
of heifers, it will mask the effect of cow milk
production which is a criterion used when
selecting female (Church, 2010).

Heifers should be fed to puberty in time and
breed at 13 to 14.5 months of ages and first calve
at two years of age (Church, 2010, Ensminger and
Perry, 1997). Feeding heifers with inophores can
reduce their puberty age and enhance their
reproductive performance (Church, 2010).

In summer season, good pasture plus
mineral supplements fed free-choice normally
can meet the nutrient requirements for proper
growth and  development of  heifers
(Ensminger and Perry, 1997). However, in the
winter, the quality of dry forage is very low,
and not too abundant, the heifers should be
supplied with 1 to 2 lb of protein in form of
cubes, blocks, meal-salt, or liquid (Ensminger
and Perry, 1997). In addition, the vitamin A
should be supplied and minerals also need to
be provided for heifers, preferably free choice
(Ensminger and Perry, 1997). Occasionally,
the replacement heifers are suffered from

16
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overfeeding, but the thousands of undersized,
poorly developed heifers are resulted from
grossly underfed (Ensminger and Perry,
1997). In case that winter grazing is not
available, heifers should be dry lotted and fed
a complete ration (Ensminger and Perry,
1997).

3. NUTRITION REQUIREMENTS OF
LACTATING COWS

3.1. Physiological characteristics of

lactating cows

The lactating cows are the cow in
postpartum, first

trimester periods (Tisch, 2006). The cows in

trimester, and second
postpartum period only require nutrients for
maintenance, growth, and lactation (Ferrell,
2005). However, the requirements of cows in
first and second trimesters include pregnant
requirements, although pregnant requirements
are relatively low (Ferrell, 2005, Tisch, 2006).
The growth requirements of first and second
calf heifers are still very high because they
continue growing (Ferrell, 2005, NRC, 2000,
Marston et al., 1998). All these requirements of
lactating cows must be met from dietary

nutrients.

L3

20 25 30

Week of Lactation

Figure 2. The lactation curves of beef cow
during 30 weeks of lactation adapted from Ferrell (2005)
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The lactation curves of lactating cows
during 30 weeks are shown in figure 2 (Ferrell,
2005). Figure 2 shows that the milk yield of
cows increases rapidly and reach the peak in
postpartum period (150 days postpartum)
(Tisch, 2006). Then the milk yield will decrease
during first and second trimesters. This also
means that the nutrient requirements of cows
in postpartum period is much higher than
requirements in first and second trimesters
(Tisch, 2006).

3.2. Nutrition requirements of lactating cow

3.2.1. Energy requirements of lactating cow

* Maintenance and growth requirements
(NE, total and NE,)

According to NRC (2000),
requirements for maintenance and growth of

the energy

lactating beef cows are calculated similarly to
these requirements of beef heifers which have
been discussed in section 2.2.1. There are only
some noticeable points.

Firstly, when calculating NE_ ., the tissue
(internal) insulation value (TI, °C/Mcal/m?day)
is calculated based on the days of pregnancy (t,
days):

If t 1s 30 days, TI = 2.5 and if t is from 30 to
183 days, TI = 6.5.

If t is from183 to 363, TI = 5.1875 + (0.3125
x CS).

If t is more than 363, TI = 5.25 + (0.75 x CS).

CS (1-9) is body condition score of beef cows

Secondly, when calculating heat production
energy (HE, Mcal/d), we have to consider the
net energy value of milk (YE,, Mcal/kg), and net
energy retained in uterus (NEpreg, Mcal/kg):

HE = (MEI - RE + YE, + NE,,.,))/SA

MEI and RE have been mentioned in
previous section.

HE also can be calculated by: HE = (MEI -
(DIM -1,)) x NE,.)/SA

DIM, I, and NE,, have been mentioned in
previous section.

* Gestation requirement (NE))
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According to NRC (2000), calf birth weight
and day of gestation are used to calculate
gestation requirement. However with lactating
beef cow, this requirement is not high (NRC,
2000, Tisch, 2006):

NE, (Kcal/d) = CBW x (k,/0.03) x (0.05855 —
00000966 X t) X e((0.3233*040000275xt)xt)

Where: CBW (kg) is expected birth weight
of calf

e is the base of the natural logarithms

* Lactation requirement (NE))

According to NRC (2000), the information of
cow age, duration of lactation, day of lactation,
time of lactation peak, peak milk yield, milk fat
content, milk solids not fat, and protein is used
to calculate the lactation requirement of beef
cows using the following equations:

NE,_-ExYn
Yn (kg/day) is daily milk yield at week n
postpartum:

Yn =n/(a x e*) (Jenkins and Ferrell, 1984)

In cases that ages of cows are 2 or 3 Yn
must be adjusted by multiplying with 0.74 or
0.88 respectively.

e is base of natural logarithms.

k and a are intermediate rate constants
which can be calculated by equation:

k=1/T
T is week of peaks of lactation, normally, T

= 8.5 s0 k = 0.1176 (Sacco et al., 1987, Jenkins
and Ferrell, 1984, Chenette and Frahm, 1981).

a 1s estimated of 0.6257, 0.3911, 0.2844,
and 0.2235 for cows which have maximum
yields of 5, 8, 11, 14 kg/day at 8.5 weeks
postpartum (NRC, 2000).

E (Mcal/kg) is energy value of milk

E = 0.092 x MF + 0.049 x SNF - 0.0569
(Terrell and Reid, 1965)

MF (%) is milk fat content.
SNF (%) is milk solids non-fat composition

* Total net energy requirement (MP)
NE = NE,, total + NE, + NE, + NE,
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3.2.2, Protein requirement

* Maintenance and growth requirements
(MP,, and MP,)

According to NRC (2000), the metabolisable
protein requirements for maintenance and
growth (MP, and MP,) of lactating beef cows
are calculated similarly to the requirements of
beef heifers
section 2.2.2.

which have been discussed in

* Gestation requirement (ME)

According to NRC (2000),
protein requirement for pregnancy of beef cows
can be calculated by following equations:

ME, (g/d) = Ypn/0.65

Ypn (g/d) is net energy requirement for
pregnancy:

Ypn = (CBW x (0.001669 - (0.001669 -
(0.00000211 x t) x (00278~ 0000LTEx 0 x0)y 6 95

CBW (kg) is expected calf birth weight
T (days) is days of pregnancy

metablisable

* Lactation requirement (MP))

According to NRC (2000),
protein requirement for lactation (MP,, g/d) of
beef cows can be calculated by following
equations:

MP,_ (YProtn/0.65) x 1000

YProtn (kg/d) is daily milk protein yield at
current stage of lactation.
YPront = Prot/100 x Yn

metablisable

Prot (%) is milk protein composition.

Yn is daily milk yield calculated like section
2.2.1

* Total metabolisable protein requirement
(MP)

MP = MP,, + MP, + MP, + MP,

3.2.3. Mineral and protein requirements of
lactating cows

Calcium and phosphorus requirements for
maintenance and growth of lactating cows are
calculated as for heifers in section 2.2.3 (NRC,
2000).

Calcium and phosphorus requirements for
pregnancy of lactating cows might be not

necessary because foetus is very small in this
period (NRC, 2000). These requirement are only
needed at last 90 days of pregnancy (NRC,
2000).

Calcium and phosphorus requirements for
lactation of lactating cows can be calculated
using following equations.

Ca (g/d) =Yn x 1.23/0.5

P (g/d) = Yn x 0.95/0.68

Yn is daily milk yield calculated like
section 2.2.1

other minerals and

vitamins can be derived from Table 1.

Requirements of

3.3. Some noticeable points when feeding
lactating cows

In the postpartum period: to ensure the cow
will be bred within 80-day goal, cows after
calving must be fed so that they have body
condition score no less than 4 (Tisch, 2006).
Beside forage, cows should be supplied with
good quality feeds because they will peak their
milk production in this period (Tisch, 2006). For
the first calf heifers, nutritional management
during the postpartum period is critical because
they require nutrition for lactation, rebreeding
and growth (Church, 2010).

In the first trimester: body condition score
of cows can be adjusted effectively in this period
by changing level of feeding because their
requirements in this period is relatively low
(Tisch, 2006). Calves should be considered to be
creep fed in this period (Tisch, 2006). For
pregnant heifers, they should be fed to maintain
their adequate body condition, and they should
not lose more than 5-10% of their fall weight
during winter (Church, 2010).

In the second trimester: This is a good time
for producers to maximize the use of low-cost
roughages and other crop residues (Marston et
al., 1998). If cow body condition scores are low,
this is also an excellent time to increase the
cows’ weight (Marston et al., 1998). The cows
should be fed to have body condition score
between 4 and 7 when calving (Tisch, 2006). For
spring-calving cows, it is suggested that the
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breeding season should be timed so that cows
are in the mid-gestation period when the crop
residues are most available (Marston et al.,
1998). By this way, the annual cow cost cab can
be reduced (Marston et al., 1998)

4. NUTRITION REQUIREMENTS OF DRY
PREGNANT COWS

4.1. Physiological characteristics of dry

pregnant cows

In production cycle of a beef cow, the dry
pregnant cow corresponds to the third trimester
which is about 80 days before parturition
(Tisch, 2006). As discussed in previous section,
this is a very crucial reproductive period which
decide the reproductive performance of beef
cows, and the cows in this periods should be
taken special interest in terms of nutrition
(Marston et al.,, 1998). In order to have a
suitable nutrition programme for dry pregnant
cows, some physiological characteristics of them
need understanding.

Firstly, it is necessary to understand that
the development of foetus mainly occurs in last

three months of gestations (NRC, 2000). Many
researchers have shown the same development
curves of foetal weights versus days of
gestation (figure 3) (Ferrell et al., 1976, Ferrell
et al., 1982, Prior and Laster, 1979, Winters et
al., 1942, Jackobsen, 1956, Jackobsen et al.,
1957). Beside the increase of foetus weight, the
uterine and placental tissues also develop
rapidly in this period to support foetal growth
(Ferrell, 1991, and Laster, 1979).
Although the development of the foetus is
determined by its genetic potential for growth,
the foetus can only grow best when the supply

Prior

of nutrients from the cow via placental system
(Ferrell, 1989).
Therefore, the nutrition requirements for the

meet 1ts requirements
developments of placental system and foetus in
this period are very high and must be supplied
adequately (NRC, 2000). According to John et
al. (2009), energy and protein needs increase
by 20% or more compared to the beginning of
gestation period. Research by Tudor (1972)
shown that under-feeding energy and protein
for cows has resulted in considerable decrease

of calf birth weight.

60 -
- s
50 X Ferrell etal., 1982; Prior & Laster, 1979 °
i o Ferrell et al., 1976 g
- + Jakobsen et al., 1957, 1956 *»
D 40 O Winters etal, 1942 X
(73] —_—
s
= L
I
o 20
10
0 i | Y : =) ]
0 30 60 90 120 150 180 210 240 270

Days of Gestation

Figure 3. Representation of relationship between days of gestation and foetal weights

Note: Ferrell et al., 1976, Ferrell et al., 1982, Prior and Laster, 1979, Winters et al., 1942, Jackobsen, 1956, Jackobsen et al., 1957.
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Figure 4. Effect of cow condition scores on calf birth weight
adapted from Ferrell (2005)

Secondly, it should be noticed that the calf
birth weight depends on the body condition
score (BCS) of the cows (figure 4) (NRC, 2000,
Ferrell, 2005). The calf birth weight seems to
remain stable when the BCS of the cow ranges
from 3.5 to 7, but either BCS less than 3.5 or
more than 7 results in the reduction of calf birth
weight (NRC, 2000). This suggest that the calf
birth weight will be reduced when the cow is
extreme under- or over-fed (NRC, 2000,
Church, 2010). The under- or over-feeding not
only affect calf birth weight, it also affect
rebreeding ability and dystocia of the cows
(NRC, 2000). Therefore, it is suggested that
cows must reach or preferably maintain BCS 5
or 6 during this period (John et al. 2009). Cows
must calve in BCS 5 or greater to have healthy
calves and breed back quickly (John et al. 2009).

It 1s
requirements of dry pregnant cows are very

easy to find out that nutrient

high although they are not milking. However, it
is not easy to meet these requirements because
the feed intake of the cows in this period is
restricted by impeding of increasing foetus and
2005). So, feeds
should be chosen to supply for cows in this

placental system (Cheeke,

period.

4.1.1.

pregnant cows

According to NRC (2000), almost nutrient
requirements of dry pregnant cows are calculated

Nutrition requirements of dry

by the equations used to calculate nutrient
requirements of lactating beef cow in section 3.2.
There are only some different points:

Firstly, the total net energy requirement
and metabolisable protein requirement of dry
pregnant cows do not include requirements for
lactation:

NE = NE, total + NE, + NE,

MP = MP,, + MP, + MP,

Secondly, the Ca and P requirements for
pregnant must be calculated and added to total
Ca and P requirement because the Ca and P
requirements for pregnant of dry pregnant cows
are considerable. The Ca and P requirements
for pregnant can be calculated using following
equation:

Ca (g/d) = CBW x (13.7/90)/0.5
P (g/d) = CBW x (7.6/90)/0.68
CBW (kg) 1s expected weight gain

The table 1 is also used to calculate the
other mineral and vitamin requirements of dry
pregnant cows.
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4.1.2. Some noticeable points when feeding
dry pregnant cows

In a spring calving program, this period
usually coincides with the winter which is lack
of feeds (Tisch, 2006). If dry cows are based on
dry grass pastures, they should be fed 1.5-2 Ib of
40 to 44% CP protein supplement, and 1 to 2 Ib
of grain along with a protein supplement
(Chiba, 2009).

If dry cows are fed based on harvested feed,
they must be fed with high quality hays (Tisch,
2006). Research shown that cow herd fed hay
with less than 10% crude protein had no
problem in calf, but cows fed hay containing less
than 10% crude protein gave serious week
calves (Church, 2010). In addition, they should
be supplied with 1.5 — 2 1b of 40 to 44% CP
protein supplement (Chiba, 2009).

5. SITUATION OF FEEDING BEEF COWS
IN VIET NAM

In Viet Nam, the beef
relatively backward in terms of breeds and

industry are

nutrition. So far, Viet Nam has not really had
cow-calf operations who produce massively
calves for the beef production. For the
household farms, their knowledge and skills to
raise beef cows are still very limited. Husbandry
practices in these households are mostly
extensive with small scale of about 1 to 5 cattle.
Also, for these household farms, the issues of
animal nutrition has not been considered much
and they have very lack knowledge about
animal nutrition for self-mixing the diets for
their beef cows. Therefore, their profit is very
low. For the beef production enterprises, the
husbandry practices recently have been
positively changed. In the first few years when
some Vietnamese beef production enterprises
started importing and nurturing beef cattle,
they mainly imported beef, fattened beef cattle
for slaughtering or imported skinny beef cattle
for fattening before slaughtering. Recently,
after realizing the importance of beef cows in
sustainable development of beef production,

they are turning to import heifers or beef cows
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rather than import skinny or fattened beef
cattle as before. For example, some local
Tay Ninh, Dong

Thap..., turned to imports of pure beef heifers

businesses in Dong Nai,
from Australia to establish cow-calf operations.
Similarly, Hoang Anh Gia Lai Group, Yen Phu
Company (Ninh Binh) and several businesses in
Vinh Phue, Phu Tho have also started
importing and nurturing pure beef cow breeds
from Australia. In Hanoi, the businesses and
farmers have concentrated on renovating their
current beef cow herds by inseminated them
imported Blanc Blue Belge (BBB) semen.
However, the current difficulties of these cattle
businesses are still the nutritional issues. These
businesses have cows but still face many
difficulties in formulating feeds for their beef
cows. Even if they want to buy the animal feed
from other enterprises they have very few
choices because the number of enterprises
producing beef cattle feeds is very limited
compared to the number of enterprises
producing pig and poultry feeds. Currently, only
a small number of enterprises such as
Guyomarch Ltd., De Heus Group, CJ VINA
AGRI Ltd., Vina feed Company or Anova Feed
Company produce cattle feeds. A reasons for
these can be because the beef commodity chain
especially beef production in Viet Nam is still
very young and new industry. Therefore, it is
hoped that this
knowledge of beef cow nutrition for the cattle

article systematized the

feed enterprises and for the cow-calf operations.

6. CONCLUSIONS

In conclusion, this paper has given an
overview of beef cows’ nutrition requirements in
different periods of their production cycle. The cows
at different stages of production cycle have
different physiological characteristics. As results,
their nutrient requirements also vary widely.
Therefore, when feeding or formulating diet for
cows, these changes in their nutrient requirements
and their physiological characteristics must be
taken into account. The combination of these

strategies will give best results.
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