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ABSTARCT

Twenty male Friesian crossbred calves of 180 kg average live body weight
(LBW) were divided into four groups. Animals were fed according to NRC (1984)
allowances (T:), animal heart girth (HG)x0.028 (T2), animal (HG)x0.032 (Ts)and
animal (HG)x 0.034 (T.). The average daily gain in T:was significantly higher than T»
and non significantly higher than T; and T The fourth treatment was economically
more efficient as well as in feed conversion than the other treatments with no
significant differences among them. Every cm of HG in T: (The best treatment in
average daily gain, feed conversion and economic efficiency) required 0.055, 0.048,
0.006, 0.025 and 0.033 kg from DM, OM, CP, SE and TDN, respectively. Also, the
results showed that every kg of DM, OM, CP, SE and TDN in T: was consumed by the
following numbers of cm of animal HG: 18.0, 21.0, 162.9, 39.6 and 30.2, respectively.
Therefore, the nutrient requirements of male Friesian crossbred calves can be
predictied from the following equations:-
DM requirement (kg) = Animal HG x 0.055
OM requirement (kg) = Animal HG x 0.048
CP requirement (kg) = Animal HGx0.006
SE requirement (kg) = Animal HG x 0.025
TDN requirement (kg)= Animal HG x 0.033
Or:
DM requirement (kg) = Animal HG / 18.0
OM requirement (kg) = Animal HG /21.0
CP requirement (kg) = Animal HG / 162.9
SE requirement (kg) = Animal HG / 39.6
TDN requirement (kg)= Animal HG / 30.2
The results of this study showed that the small holder can use the following
equations to obtain the feed quantity for male Friesian crossbred calves which fed
concentrate feed mixture (CFM), berseem hay and rice straw:-
The requirement of CFM (kg) = Animal HG x 0.042 or Animal
HG/26.1,
The requirement of berseem hay (kg)=Animal HG x 0.0094 or Animal
HG/1086.7,
and  The requirement of rice straw (kg) =Animal HG x0.013 or Animal HG/76.6
Roughage:concentrate ratio will be 0.60:0.40 by using the previous equations.
Keywords: Friesian calves, heart girth, nutrition requirements.

INTRODUCTION

Many investigators studied the relationship between animal heart
gith (HG) and its weight (Johnsson and Hildeman, 1954, Abdellah and
Rashed, 1981 and Salama and Schaller, 1992). Kidewell (1955) found a high
correlation between live weight and heart girth. Vas and Vas (1967) reported
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that heart girth can be considered as a suitable measurement to estimate the
live weight more than the other body measurements. Salama (2002) found a
new relationship between animal HG and its nutrient requirement. By this
relationship, the energy requirement of an animal can be calculated without
converting animal HG to weight and without using nutrition Tables.

MATERIALS AND METHODS

The animals in this study were fed according to Salama (2002)
method. This method is based on multiplication the animal HG (cm) by a
constant (Factor) to obtain the energy requirement of the animal. Salama et
al. (2001) suggested the predicition following equations to calculat the energy
requirement for fattening Friesian calves:-

TDN requirement (kg) = Animal HG x 0.028
TDN requirement (kg) = Animal HG x 0.032
TDN requirement (kg) = Animal HG x 0.034

In the present study, the previous equations were tested to calculate
the energy requirement for Friesian crossbred calves.

Twenty male Friesian crossbred calves of 180.45 kg as an average :
live body weight (LBW) were divided according to LBW into four similar
groups. Animals of group (1) were fed according to NRC (1984) allowances
(control group), animals of group (2), (3) and (4) received their energy
requirements (expressed as TDN) according to the previously mentioned
equations. The animals in all groups were fed individually. Animals TDN
requirements were adjusted monthly either according to the animal HG (for
groups 2, 3 and 4) or its weight (for the control group). The animals initial
weight and its HG are shown in Table (1). The proximate analysis of
feedstuffs is shown in Table (2). Components of the rations are shown in
Table(3). Animals were weighed every two weeks and HG was measured
monthly. The experiment lasted eight months. Average daily gain (ADG), feed
conversion and economic efficiency were calculated in the first and the
second period for four months each.
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Table (2): Proximate analysis (%) of the feedstuffs used and
experimental rations (on dry matter basis).
Items DM | OM | CP | EE | CF | NFE | Ash [TDN**| SE**

CFM* 91.00/86.60(14.30| 3.10 |12.36(56.84|13.40|65.00(55.00

Berseem hay [91.40/88.00({11.60| 1.90 (28.50|46.00|12.00/48.00|32.00
Rice straw 80.70/88.18| 1.30 | 1.28 |31.14|54.56(11.82(36.00(21.00

Ty 91.00(87.80(10.76| 2.43 |19.60(54.33(12.77|55.20|42.97
T2 92.60|87.30({10.93| 2.47 |19.40|54.37(12.79|55.53[43.35
T, 90.98/87.17(10.94| 2.48 |19.20|54.51/12.80(55.71|43.60
Ts 90.99|87.15({11.02| 2.49 |19.03|54.56(12.83(55.92(43.87

“CFM = concentrate feed mixture consisted of undecorticated cotton seed cake 35%,
coarse wheat bran 20%, Yellow corn 17%, rice bran 25%, salt 1% and lime stone 2%.
** SE and TDN of feedstuffs cited from Salama et al. (2001).

Table {3): Composition of the rations {%).

Ingredients T T2 Ts Ts
CFM 58.9 60.0 " $1.2 62.1
Berseem hay 17.8 17.8 16.4 16.1
Rice straw 233 222 224 21.8

Feedstuffs were analyzed for moisture, ash, crude protein, crude
fiber and ether extract according to A.O.A.C (1990). Nitrogen free extract was
calculated by differences.

Statistical analysis was applied as repeated measure to the following
model:

Yik = M+t + ani(t)+ p; + (txp); + e

Tix = Observation of parameters.

¥ = Overall mean.

ti = Effect of treastments, i =1 to 4.

any(t); = Animal effect with treatment.

P; = Effect of period, j=1to 2.

(txP); = Effect of interaction between treatment and period.

&jx = The random error.

In applying to the previous model, SAS (1987) procedure was used.
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RESULTS AND DISCUSSION

Data in Table (4) showed that ADG in P,in T, (Factor of 0.034) was
significantly higher than T, and T, (Factor of 0.028) but non significantly
higher than T, (Factor of 0.032) while in P, no significant differences were
observed among tratments Also, Table (4) showed no significant differences
among treatments in DMI, OMI, CPI, SEI, TDNI/kg gain and economic
efficiency in P, and P,.

Table (5) showed that the average daily gain in T, was significantly
higher than T, and non significantly higher than T, and Ta. Also, T, was not
significantly by higher than the other treatments in average daily HG. With
regard to DMI, OMI, CPI, SEl and TDNI/kg gain, data of Table (5) indicated
that T, was more efficient than other treatments with no significant differences
among them. It could be noticed that the highest economic efficiency was
recorded for T, Values of economic efficiency calculated as a ratio between
price of the weight gain and the cost of feed consumed. Salama (2002) fed
male Baladi calves on four levels of SE: T, control (Shehata
allowances,1976), T,; Animal HGx0.032, Ts: Animal HGx0.034 and Tg
Animal HGx0.036. The results showed that T, was the best level in feed
conversion and economic efficiency.

Salama et al. (2001) fed male Friesian calves on four levels of TDN:
Ty: control (NRC allowances), T,: Animal HGx0.028, T3: Animal HGx0.032
and T4 Animal HGx0.034. The results indicated that Ty was the best level in
feed conversion and economic efficiency. Results of Table (5) indicated that
the average of HG gain in P, was not significantly higher than P,. The
economic efficiency and feed conversion (expressed as DMI, OMI, CPI, SEI
and TDNI/kg gain) in P, were significantly better than in P,. This may be due
to the increase in animal requirements offered as a result of increasing both
live body weight and animal HG.
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Table (4): Average daily gain, feed conversion and economic efficiency
of the experimental groups of animals through two periods

(P). e
erioas
Treatments P, | P,
aInitial weight (kg) "
; e %
T, 180.0° 297.0°
Ly 180.4° 307.0°
bFinal weight (kg)410 0®
i | B | B
T J :
Te NTL® - el gain (150"
verage daily gain (kg
% 0.920% 0.9912
j 0.868° 0.861°
ab a
T 0.981% 0.9212
g 7 1.058 1.146
7.809° i 10.297°
L 8.067° 9.360°
ot 8.163° 10.018°
Ta 7.944° 8.987%
s OMI/kg gain o
: ¢ .856°2 .040°
Tl 7.042 : 8.171 :
Ts 7.115° 8.732°
T4 6.923 7.832
T 0.866° b oy 1.145°%
T 0.898° 1.054°
Ta 0.913° 1118"*
T 0.891° 1.000°
3.548° B L 468°
T; 3.689° 4.313°
§ 3.750°2 45732
1, 36492 4.092°
T | 4.378°2 L 577772
T | 4540° 5204
Ty ; 4.608° 56342
Ta | 4.484° 5.046°
aEc:onc:»mic efficiency :
T : 1.7 1.4
1, | 178 15°
& ; 1.7* i
Ta i 182 1.5

a, b and ¢ mean of different letters in the same column are significantly different (P<0.05. ‘
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Table (5): Average daily gain, feed conversion and economic efficiency

of animal groups.
[ Treatment Periods
Ts Tz T Ts P, P;
ADG (kg) 0.95520.049"/0.86520.045" 0.95120.045™| 1.10220.049"| 0.95720.032° | 0.98020.033°

Daily HG gain (cm) |0.219:0.016%|0.19020.016° 0.2010.016"(0.23120.016%| 0:220+0.007* | 0.200+0.007°

DMi/kg gain (kg) 8.790+1.205°8.783£1.475% | 9.157+1,205° 8.524+1.475%| 7.95410.396" |0 67320 396"

OMUkg gain (kg)  |7.717£1.010°|7.667+1.237° 7.982£1.010°(7.42841.237%| 6.943£0.332° | 8.4440.332°
CPllkg gain (kg) 0.976£0.132°|0.9850.161% | 1.02520.132* [0.953£0.181°| 0.8910.043° | 1. 07940 043
[SEl/kg gain (kg) 3.69410.538% | 4.040£0.658" 4.1960.538° [3.89920,658°| 3.648+0.179° | 4.41620 17¢°

TDNI/kg gain (kg) 4.939£0.668|4.96210.819" | 5.162+0.668% |4.800+0.519° 4.48610.221° |5.440+0.221°

Economic efficiency | 1.6£1.321° | 16£1.321° | 1.5:1.190° 1.7£1.340" | 1.7:0.134° | 1.521.291"

a and b mean of different letters in the same raw are significantly different (P<0.05)*. The
assumption that the price of one ton of CFM, berseem hay and rice straw 540, 380 and 60
L.E. respectively, and the price of one kg body weight on selling was 7.5 L.E.

Table (6) showed how much of nutrients consumed for each cm of
animal HG (kg/cm). It was calculated by dividing each of DMI, OMI, CPI, SEI
and TDNI on animal HG. Also, Table (6) showed how many of cm of animal
HG meet each kg of feed consumption (cm/kg) by dividing animal HG on
DMI, OMI, CPI, SEl and TDNIL The values of T4 (the most economic
treatments as shown in Table 5) from these nutrients were: 0.055, 0.048,
0.006, 0.025 and 0.033 kg/cm respectivly and 18.0, 21.0, 162.9, 39.6 and
30.2 cm/kg respectively.

Therefore, the following equations was calculated to predict the

nutrient requirements of male crossbred calves:-
DM requirement (kg) = Animal HG x 0.055
OM requirement (kg) = Animal HG x 0.048
CP requirement (kg) = Animal HGx0.006
SE requirement (kg) = Animal HG x 0.025
TDN requirement (kg)= Animal HG x 0.033

Or: DM requirement (kg) = Animal HG / 18.0
OM requirement (kg) = Animal HG /21.0
CP requirement (kg) = Animal HG / 162.9
SE requirement (kg) = Animal HG /39.6
TDN requirement (kg)= Animal HG / 30.2

Table (6) showed that DMI, OMI, CPI, SEl and TDNI/cm HGinT,
were significantly lower than the other treatments that may be due to the
energy requirement of T, was calculated based on the lowest factor (0.028).
Also, Table (6) showed that DMI, OMI, CPI, SEI and TDNl/cm HG in T, were
significantly higher than P, that may be possibly related to the increase in
animal requirements as a result of increasing animal HG.
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Table (7) showed that DMI, OMI, CPI, SEl and TDNI/cm HG of T;
and T, in P, were higher than the other treatments. This may by due to the
quantities of ration of T3 and T, which were higher than the other treatments.

The average daily intake from CFM, berseem hay and rice straw are
shown in Table (8). If the daily intakes of CFM, berseem hay and rice straw
were divided on animal HG, then the quantity of these rations which
consumed by one cm of animal HG will be obtained, therefore, the following
equation could be used to calculate the intake of ration:-

The intake of ration = Animal HG x quantity of this ration which is required for
each cm of animal HG.

By using the opposite approach, i.e. if the animal HG was divided on
the intake of CFM, hay and rice straw, the numbers of cm of animal HG/kg of
ration will be obtained, therefore, the following equation could be used to
caculate the intake of ration:-

The intake of ration = Animal HG/numbers of cm of HG per kg ration

All these calculations for dietary ingredients throught the while
experimental periods are shown in Tables (9) and (10). Tables (9) and (10)
showed that DMI, OMI, CPI, SEl and TDN/ cm HG in T, were higher than T,
and T, that may be due to the energy requirement of T, was calculated based .
on the highest factor (0.034). Also, Tables (9) and (10) showed that DMI,
OMI, CPI, SEI and TDN/cm HG in P, were higher than P, that because of the
increasing in animal requirements as a result of increasing animal HG. The
results of Table (5) showed that T, was the best treatment because it was the
highest in ADG, the more efficient in feed conversion and the highestin
economic efficiency, therefore, the values of T, in Table (9) could be used to
make the following equations to be used for determining the requirements of
crossbred Friesian calves in small farms which do not have a balance and
their animals are fed the previous feed only:

The requirements of CFM (kg) = Animal HG x 0.042.

The requirements of berseem hay (kg) = Animal HG x 0.0094.

The requirements of rice straw (kg) = Animal HG x 0.013.

Or, the following equations:-

The requirements of CFM (kg) = Animal HG / 26.1.

The requirements of berseem hay (kg) = Animal HG / 106.7.

The requirements of rice straw (kg) = Animal HG / 76.6.

The roughage : concentrate ratio will be around 0.40:0:60, by using the
previous equations.
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Table (7):R

elationships between ani
as affected by dietary treatmen

mal HG and nutrients requirements
ts and experimental

Periods Periods
Treatments Py P2 > %
DMl/cm HG(kglcm) Animal HG/DMI (cm/kg)
T, 0.051% 0.056° 196" 188"

T 008" | IW \

Ty b.056 % 0.056° 17.|e e ?P j“

T 0.059° 0.060° 16.6° 1é4°
s O?JT;I:Cm HG(k;pfcm)h Animal HG/OMI (cm/kg)

] - 047 23.5% 216°

2 0.041 0.041° 23.9° 24.1*

) 0.047 % 0.047° 21.0% 21.2"

Te 0.050* 0.051% 19.9°¢ 19:5 :
; 02:::? HG(I:)glcm) b Animal HG/CPI (cm/kg)

! : .0061 177.2% } 162.4°

T2 0.0055 0.0055°¢ 180.1°2 179.1°

- 0.0063° 0.0062° 157.0% 158l8°

T 0.0067 2 0.0067® 148.6°¢ 147:5 Y
: SEIchm HG(kg/em) Animal HG/SEI (cm/kg)

s 0.023 0.025° 43.2° 39.7°

Ti 0.022° 0.022°¢ 438° 437°

T 0.026° 0.025° 38.3° 38.8 d

Ts 0.027° 0.027°2 36.3° e.s.'oc
. TDNl/em HGtkg/cm) Animal HG/TDNI (cm/kg)

s 0.0288°¢ 0.0311° 831%® 32.2°

A 0.0280° 0.0280° 356° 356°

A 0.0320% 0.0317° 31.2°¢ 31 .5 .

T 0.0330° 0.0342° 29.5° 29:2 i

a, b and ¢ mean of di i
ifferent letters in the same column are significantly different (P<0.05)
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Table (8): Average daily intake (kg) from CFM, berseem hay and rice

straw.

Items T, T, T; T
Av. Animal wt. (kg) 273 277 280 290
Av. Animal HG.(cm) 147 148 148 150
Av. Daily feed intake as fed (ka)
CFM 58 5.5 6.0 6.5
Berseem hay (& 1.2 1.4 1.5
Rice straw 1.8 1.8 1.8 2.0
Av. Daily DMI (Kg) 8.28 8.50 8.36 9.099

Table (9): Rations consumption by cm of animal HG (kg/cm) and
numbers of cm of animal HG per kg of rations ingredients
(ecm/kg) through out two experimental periods.

Periods Periods
Treatments Py P2 Py ' P2
CFMI/Anim.HG(kg/cm) Animal HG/ICFMI (cmikg)
Tr 0.035° 0.038" 28.4*% 262"
Tz 0.034° 0.035° 28.7° 28.4°
Ta 0.040° 0.039° 24.9° 25.5°
Ts 0.042° 0.042° 236° 238°

Hay intake/Anim.HG(kg/cm) | Animal HG/Hay intake (cm/kg)

T 0.00¢0* 0.0099° 114.8 101.5°
T2 0.0082* 0.0081° 121.4 122.43
T 0.0094° 0.0098 * 105.6 101.4°
Ts 0.0100° 0.0107° 99.3 92.7°
;Rice straw Animal HG/Rice straw intake
lintake/Anim.HG(kg/cm) (cm/kg)
5 o 0012® | 0012° 839® |  782°
T, oor® | opn® g56' | g0s°
Ty |  0012® | o0012° 77.9% ’ 77.2%
| % '\ 0.013° \.\ oot | 738> | 707

‘a, b and c mean of different letters in the same column are significantly different (P<0.05).
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CONCLUSION

The results of this experiment showed the possibility of using the
animal HG as an indicator to determine the animal requirements of DM, OM,
CP, SE and TDN according the following equation:-

DM requirement (kg) = Animal HG x 0.055

OM requirement (kg) = Animal HG x 0.048

CP requirement (kg) = Animal HGx0.006

SE requirement (kg) = Animal HG x 0.025

TDN requirement (kg)= Animal HG x 0.033
Or, the following equations 1o obtain the same results:-

DM requirement (kg) = Animal HG / 18.0

OM requirement (kg) = Animal HG/21.0

CP requirement (kg) = Animal HG/ 162.9

SE requirement (kg) Animal HG / 39.6

TDN requirement (kg)= Animal HG / 30.2
To make the calculation more easy, the following equations could be used
(calculated by dividing each of CFM, berseem hay and rice straw intakes on
animal HG through the whole experimental period) when the animals fed the .
same feedstuffs:

The requirements of CFM (kg) = Animal HG x 0.042.

The requirements of berseem hay (kg) = Animal HG x 0.0094.

The requirements of rice straw (kg) = Animal HG x 0.013.

Also, the following equations could be used (calculated by dividing animal HG
on each of CFM, berseem hay and rice straw intake through the whole
experimental period):-

The requirements of CFM (kg) = Animal HG / 26.1.

The requirements of berseem hay (kg) = Animal HG / 106.7.

The requirements of rice straw(kg) = Animal HG / 76.6.
814
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