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ABSTRACT

Twelve growing buffalo calves with an average weight of 121.7 Kg were
divided randomly into three similar groups (four animals each). Each group was
assigned randomly to one of the following three dietary treatments : Control ration C
{70% concentrate feed mixture CFM+30% rice straw), fodder beet ration, FB {52.5%
CFM+17.5 fodder beet+30% rice straw} and fodder beel silage ration , FBS {52.5%
CFM+17.5 fodder beet silage +30% rice straw) on DM basis. The experiment was
extended for 90 days.

The results showed that animals received fodder beet ration (FB) recorded the
highest values of all nutrients digestibility followed by fodder beet silage ration {FBS)
treated animals. FB treated group had significant (P<0.05) increases in OMD, CPD
and NFED, while FBS treated group had the highest values in CFD (P<0.05). FBS
group had the lowest value of ruminal pH followed by FB group then the control group.
FB group recorded the highest TVFA's value at 4hr post feeding (11.91 Meg/100ml.)
followed by FBS group (11.84 Meqg/100mL.} then control group (10.13 Meg/100ml.) .
FB and FBS groups had none significantly higher TN values than controt group
whereas, fodder beet treatments decreased ruminal NPN and NH3-N compare with
control group. Results also, indicated that fodder beet groups (FB and FBS) recorded
the highest (P<0.05) values of ruminal true protein nitrogen (TPN) concentration (53.2
and 51.5 Mg/100ml) compared to control group  {44.9 mg/100ml).

Blood serum parameters of FB treated group had highest vaiues of serum
TP, Albumin, A /G ratio and glucose, then FBS group had higher values of serum TP,
Albumin, A /G ratio and glucose than those of control, however, a significantly
(P<0.05) higher values was detected for only the serum Albumin and A /G ratio. The
treatment with fodder beet either fresh or silage did not affect the serum transaminase
enzymes concentration in growing buffalo calves. Calves fed FB ration recorded the
highest value (p<.05) of daily gain (0.708 kg) followed by calves fed FBS ration (0.679
kg;, and then control group (0.632 kg). Fodder beet treated group showed more
efficient feed conversion values of DM and CP (7.37 kg and 814.5 gm / kg LBW,
respectively), followed by fodder beet silage treated animals (7.66 kg and 835.8 gm /
kg LBW, resp.) then, control group (8.23kg and 973.1 gm / kg LBW, resp.).
Keywords: Fodder heet, silage, digestibility, rumen parameters, blood parameters,

performance, buffalo calves.

INTRODUCTION

In Egypt there is a great shortage in ruminant feeds particularly in the
summer and early autumn, Meantime, the commaon concentrate production is
not quite enough and become very expensive. So, feeding fresh fodder beet
roots {FB} or ensilage of FBR, as a method of conservation, may contribute in
solving some of these problems. Fodder beet roots could be recommended
as one of the highest producing forage in loamy and reclamation areas and it
was found to be a good source of energy for animal feeding { Rammah et al.,
1984). Fodder beet plant is not sensitive and can tolerate the unfavorable
conditions of reclaimed soils such as saline, alkaline caicareous and sandy
lands in addition to high water irrigation salinity (Abou-Deya 1991).
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One of the advantages of use FB as forage crop that it is a high yielding
crop in terms of DM, TDN, and DM and the roct has a high ME content . Also
it can be considered as a low-input crop utilizing farm resources in
comparison with other forage crops. Moreover, it is well known that silage
are normally cheaper per unit of SV than concentrates, consequently, feeding
fresh fodder beet roots or ensilage reduce the costs of animal protein and
atflow the country to save part of the land to raise more wheat in winter and
more com or rice in summer (Abd El-Sattar and Nour 1997).

The objective of this study was to investigate the effects of replacing a
significant proportion of concentrate feeds mixture with either fresh or silage
of fodder beet on growing buffalo calves performance, nutrients digestibility,
some blood biochemical parameters, feed conversion and economical
efficiency.

MATERIALS AND METHODS

This study was carried out at the experimental station of the Milk

Replacer , (MRRC) and laboratory of Animal Nutrition, Animal Production
department , Faculty of Agriculture , Ain Shams University, Shoubra Ei-
Kheima. Tweive growing buffalo calves, with an average weight of 121.7 Kg
were divided randomly according to their live body weight into three similar
groups {four animals each).Calves were individually fed according to NRC
(1984).
Experimental rations. The rations were composed of concentrate feed
mixture (CFM) and Rice straw. The intended ratio of concentrate to roughage
was 70:30 on DM basis. The roughage part of the ration was simitar for all
treatments and the concentrate part was different between the three
treatments Table (1). The chemical composition of the main rations
ingredients in the experimental, on DM basis are tabulated in Table (2) and
the chemical composition of the experimental rations are shown in Tabie { 3).

Table (1): Percentages of the different ingredients of the Experimental
ration { % on DM basis ).

ftems Control | Tested Ration 1 | Tested Ration 2 |
Ration {C) _(FB) (FBS)
IConcentrate feed mixture % 70.00 52.50 52.50
Rice straw % 30.00 30.00 30.00
odder beet (FB) % 0.00 17.50 0.00
odder beet silage (FBS)% 0.00 0.00 17.50

Fodder beet roots silage was prepared after harvesting by removing
beet tops. The roots were wilted for one week then during ensiling fodder
beet roots, they were chopped using fodder beet chopping machine, mixed
with bean straw and rice straw by the rate of 150 kg/ton fodder beet roots and
ensiled as described by Mahmoud et al, (1992). After 40 days the silo was
opened, color and odor were examined and samples were taken for chemical
analysis before feeding. The experiment was extended for 90 days.
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Table {2): Chemical compoesition of the different ingredients in the

experimantal ration.

; Nutritional nutrients % { % on DM basis
hems ]DM] OM [CP| CF | EE | NFE |ASH
Concentrate feed mixturg®  [206] £7.3 [13.91 138 { 29 | 56.7 127
Rice straw 89.5] 64.47 13.37; 368 | 11 | 429 ]15.83
Fresh Fodder beet roots{FB} 3313.3; 887 1101 89 ] 19 ] 688 | 103

beet (FBS) 227 853 |88 161 | 16 ] 827 | 107

* CFM consisted of 25 % undecorficaind cottonzeed meal , 35 % com, 25% wheat bran
4% rice bran , 5 % rice Inslis , and 3 % molasses . 2 % limestone and 1% sait .

Table {3): Chemical osition of the experimental rations .
OM CP CF £E NFE | ASH
IControl ration {C ) 864 | 107 | 208 | 236 52561 136

Tested Raticn 1(FB ) 868 | 100 [ 1984 | 219 [ 54771 132
ested ration2{FBS) B6.7 1087 | 211 214 {5369 13.3

Digestibifity trials.

Threearmzalsﬁmeadzexpennmtalﬁeatnelnmusedm a
digestibiiity trial after one month of the beginning of the experiment. A grap
sampie method (Forbes and Garhgus ,1948) was used and acid insoluble
ash was zpplied for determining nutrients digestibiity as a natural or internal
marker (Van Kewlen and Young, 1977 ) . Faeces grap samples were
collected handily at 10.0 am. for five successive days from each animal . The
dried feces sampies from each animal were mixed and saved for chemical
analysis.

Rumen fluid sampling.

Three animals from each group {the same animgls of the digestibility
trial ) were used to obtain the rumen fluid after two months from the beginning
of the experiment at 0 and 4 hr. of the moming feeding. About 200 mi of
rumenal fluid was collected from each animal by aspiration through a stomach
tube. The ruminal fhiid was sirained through four layers of cheese cloth, pH
was measured immediately by digital pH-meter, and two m toliween and 2m|
parafiin ol were added o each sample and then stored at ~20°C t#l analysis.
Blood samples

were taken from the same three animals of the digestibility trial at the
same day of the beginning of the digestibility trial hefore moming feeding
from the jugular vein and left 3 hr at room temperature to coaguiate, then
centrifuged at 4000 r.p.m. for 15 minutes, then blood serum was separated
and stared at - 18 C for chemical analysis.

Methods of analysis

The concendrate feed mixture, fresh fodder beet , sitage of fodder beet |
rice straw amd feces samples were analyzed accortding to A 0.AC., [1995)
maethods,
Rumen fluid :

PH values were determined by using electronic digital pH meter |
concentration of ammonia was determined by applying Conway method
{1857}, folai nitrogen and non-protein nittogen were determined by the
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modified semi-microkjeldahl digestion method according to A.O.A.C. (1995),
true-protein nitrogen was calculated by subtracting the non-protein nitrogen
content from total nitrogen content and ruminal total volatile fatty acids were
determined by steam distillation as described by Wamer (1964).

Biochemical analysis of blood serum.

Tetal protein was determined as described by Armstrong and Carr
{1964). Albumin was determined as described by Doumas et al, (1971).
Globulin was calculated by subtraction, and A/G ratio was calculated by
dividing .Urea was determined by the method of Curtius and Marce (1972).
Glucose was determined calorimetrically according to the method of Siest et
al., (1981). Serum transaminases (GPT) activity and (GOT) were determined
calorimetrically according to the method of Reitman and Frankei (1957).
Statistical analysis:

The data were analyzed according to statistical analysis system SAS
(1998) and Duncan (1955). The following model was used tc describe the
data of rumen parameters.

Yijk = u +Ri +eijk+Pj+(RP}ij+ eijk, where
Ri = is the effect due to tested ration i. Pj=1is the effect due to time .

While the data of digestibility trials blood parameters ADG and FC
used the following model

Yii= u+ Ri+eij Ri=isthe effect due to tested ration i.

RESULTS AND DISCUSSION

The data presented in {Table 4) clearly indicate that animals received
fresh fodder beet ration (FB) recorded the highest values in DM ,OM , CP ,
EE and NFE digestibility followed by fodder beet silage ration (FBS) treated
animals. FB treated group had significant (F<0.05) increase in OMD, CPD
and NFED, whiie FBS treated group had the highest vaiues in CFD{F<0.05 ).
Consequently, fodder beet ration had the highest TDN value (62.97%)
followed by fodder beet silage ration (61.92%) then the controi ration (59.14
% } . Gabra et al. {1992) revealed that the replacing of concentrates by fodder
beet silage significantly increased all nutrients digestibility. Mahmoud et al.
{1992) reported that the feeding of fodder beet roots silage for lactating cows
increased afl nutrients digestibility. FB exhibited more efficiency for increasing
nutrients digestibility. This might be due to that fodder beet ration (FB) had
the highest values of NFE and the lowest CF value. During ensiling fodder
beet silage contained an amount of poor quality roughages such as bean
straw or rice straw to be mixed with the ensiled roots to reduce its humidity.
That might affect nutrients digestibility of silage to be lower than FB. On the
contrary, FBS had higher value of CF % . Several investigators showed an
improvement in CF digestibility due to ensiling due to its positive effect on
hemicelluloses digestibility (Gabra ef al., 1987 and Dewar et al., 1989) .

It may be of interest to note that the incorporation of fodder beet rocts
in the tested rations serves three purposes.(a) it reduces the fiber content
compared with control {b) improves digestion coefficients and nutritive value
{and c¢) provides more readily avaliable energy which improves protein
utifization ( Mahmoud et al, 1992 and Bendary et al,1993 ).Also,
Salewski(1991) reported that fodder beet is highly digestible and energy-rich
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forage. Its nutritive and physiological effects are simitar in part to those of

conceritrates. In ruminant rations, especially hay or grass silage-based diets,

sugars slowly released by rumen fermentation activate microorganisms that

degrade organic matter in preserved grass. Digestibility of the total diet is

thereby increased, increasing transit time and stimulating feed intake,

Table (4): Effect of tested rations on nutrients digestibility of growing
buffalo calves.

ftems Troatments

_l_)_igest % Control {C} T4 {FB} T2 {FBS) + SE
DM 62.6 65.1 63.9 : 1.12
OM 65.3 b 70.6 a 68.1 ab 1.03
cP 66.1 b 723 a 703 b 0.83
CF 51.9 b 536 ab 549 a 1.31
EE 68.7 70.3 69.9 1.36
NFE 716 b 7611 a 74.8 ab 0.86
TDN 59.14 62.97 61.92
DP 7.07 7.25 6.87

a,b,c Means per each row per each item are different (P<0.05).

Results of Table (5) clearly showed nearly similar values of pH for
control and FB group , while FBS group showed lowest pH vaiue at zero
hr. At 4hr post feeding, FB and FBS groups had almost similar lower values
of pH than control group. In all treatments, values of pH significantly
decreased (P<0.05) at 4hr post feeding than at zero hr. The reduction in pH
may be a reflection of the significant increase in lactic acid production and
increase TVFA’'s concentration in the rumen. This assumption is in
agreement with the conclusion of Roddy and Roddy {1985) who stated that
the pH values were inversely reiated to TVFA's concentration in the rumen.

Regarding to TVFA's concentration the presented data (Table 5)
indicated that FBS and FB groups had slightly higher TVFA's values at
zero hr {8. 62 and 8.53 ) than control group (8.46 Meg/100ml ) while FB
group recorded the highest TVFA's value at 4hr post feeding (11.91
Meqg/100ml.} followed by FBS group (11.84 Meg/100ml.) then control group (
10.13 Meg/100ml.). These increases with FB and FBS treatments might be
due to that the inclusion of fodder beet to buffalo calves diet increase
available carbohydrate to the rumen bacteria and improve energy and protein
supply consequently enhance microbial protein synthesis. Zitnan (1993)
concluded that the highest level of rumen fermentation {Rumen volatile fatty
acid concentration (VFA) and propionate was highest) occurred in fattening
caives replaced half of the energy from barley in its diet by fodder beet
.Feeding fodder beet increased ME intake and tended to decrease the ratio
lipogenic / glucogenic VFA, by increased propionate and butyrate at the
expense of acetate (Eriksson 2003).

Resuits conceming totat nitrogen (TN) and its fractions (NHs, NPN &
TPN) (Table 5) indicated that FB and FBS groups had slightly higher TN
values than control group (89 and 88.6 vs 84.7 Mg/100ml.) however , the
differences between them was not significantly, whereas, fodder beet
treatments decreased NPN compared with control group (35.9 and 37.2 vs
39.8 Mg/100ml.) and decreased NH3-N (17.2 and 17.2 vs 18.4 Mg/100ml) for
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FB and FBS groups compare with control group. Results also, indicated that
fodder beet groups (FB and FBS) recorded the highest (P<0.05) values of
true protein nitrogen (TPN) concentration (53.2 and 51.5 Mg/100mI)
compared to control group (44.9 Mg/100ml). The beneficial effects of these
results might be attributed to increased content of including protein in the
microbial mass by the aid of the high-energy content and high nutritive value
of fodder beet (TDN) which led to a reduction in NHs loss via rumen wall and
to enhance microbial protein synthesis which consequently increased ruminai
TN and TPN concentration .These increases with FB treatment might be due
to the increases in digestible protein amount available for animals fed FB
ration. The mechanisms of fhis effect may indeed lie in a rumen microbial
response to the feeding of fodder beet by improving protein synthesis and the
quantity of microbial protein and undegraded dietary protein passing into the
small intestine (Fisher ef ai.,1994).Also, Eriksson et al.(2004) concluded that
the capacity of fodder beets to facilitate faster microbial growth than
barfey/oats grain will be exploited.

Table (5):Effect of tested rations on rumen parameters of growing
Buffalo calves.

i TVFA TN | NPN | TPN | NH3-N
Rations PH  eqi00mi, ma/100ml.
ch | 69 846 727 339 38.8 14.8
4h 6.51 10.13 96.7 45.6 51.1 21.9
Overail m. 6.71 9.3 84.7 39.8 | 449 b 18.4
)FT oh 6.88 853 743 306 437 14.7
4h 6.39 11.91 103.7 41.1 62.6 196 |
Overall m. 6.64 10.22 89 359 | 532 a 17.2 |
FBS ¢h 6.8 8. 62 75.1 311 440 13.9
4h 6.41 11.84 102.2 43.3 58.9 20.4
Cverall m. 6.61 10.23 88.6 37.2 | 515 a 17.2
SE +0.03 +0.16 096 | +064 +0.76 +0.48
Ohr | 686a| 854 b (74 b| 31.87b {4217 b | 1447 b
dhr | 644b | 1129 a /1009 a; 43.33a | 57.53 a| 2063 a
SE +0.02 30.15 +0.75 | +0.55 +0.64 +0.38

a,b,c Means per each row per each item are diffarent (P<0.05).

Regarding to the sampling time , in general, data indicated that values of
TVFA's, TN, NH;, NPN and TPN significantly increased (P<0.05) at 4hr
post feeding than at zero hr .

Data of blood serum parameters (Table 6) showed that FB treated group
had highest vatues of serum TP, Albumin and A /G ratio , then FBS group
had higher values of serum TP, albumin and A /G ratio than those of control ,
however , a significantly {P<0.05) higher values were detected for only the
serum Albumin and A /G ratio ,. These results might be due to the higher
digestible protein and high energy intake for fodder beet and fodder beet
silage treated animals than control group conseguently , due to the higher
microbial protein synthesis which increased ruminal TPN concentration,
which led to more absorbed amino acids . Alert et al.(1994) investigated
protein and amino acids flow in the digestive tract from various carbohydrate
sources using 2 bulls { from 285-398 and 285-408 kg ), fitted with duodenal
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re-entrant cannulae, and they were given 10 diets containing 60%
concentrates . they concluded that amino acid synthesis was highest when
cattle were given fodder beet or sugar beet pulp and lowest in dried sugar
beet pulp.

Regarding the effect of feeding fodder beet on serum glucose, FB
treatment achieved the highest (p>0.05) value, followed by FBS treatment
then the control group. This increase in serum glucose might be due to the
higher NFE content, low fiber content and to the parailel increase in nutrients
digestibility and TDN of the rations containing FB or FBS. This may be ied to
an increase in propionic acid production and thus increased glucose
synthesis. Feeding fodder beet increased ME intake and tended to decrease
the ratio lipogenic / glucogenic VFA, by increased propionate and butyrate at
the expense of acetate (Eriksson, 2003). In the present study, the treatment
with fodder beet either fresh or silage did not affect the transaminase
enzymes concentration in growing buffalo calves.

Table (6): Overall mean of blood serum constituents in tested buffalo

calvas.
Items Treatments

Control (C} T1 {FB) T2 {FBS} + SE
ftotal protein (gm / 100 ml) 6.73 6.97 6.76 0.09
Albumin (gm / 100 ml) 352 b 3.87 a 3.76a 0.06
Globulin (gm / 100 ml) 3.21 3.1 3.00 0.075
A | G ratio 110 b 1.25 a 1.25 a 0.031
Glucose(mg / 100 mi) 61.6 64.2 83.90 0.89
IGPT(units/ 100mi). 26 25.10 27.90 0.82
IGOT(units/ 100 mi). 118.50 116.3 121.90 1.8

a,b,c Means per each row per each item are different (P<0.05).

Animal performance:

Experimental animal performance expressed as DM1, CPl, absolute
gain, average daily gain , Feed conversion and economic efficiency are
shown in Table (7). Recording highest value of absolute and daily gain, FB
ranked the first (63.72 and 0.708 kg) (p<.05) foliowed by FBS (61.11 and
0.879 kg). The lowest values were recorded for control group (56.88 and
0.632 kg). These results are in harmony with those of O'-Kiely and Moloney
(1990). They concluded that whole crop fodder beet silage and its effluent
have a high nutritive value for finishing cattle and increased daily weight gain
from 0.91 t01.17. Also, Zitnan{1993) reported that fattening caives repiaced
half of the energy from barley in its diet by fodder beet had higher daily gain
{973 gm} compared with contral (untreated calves) (885gm) . Moreover, O'-
Kiely and Moloney( 1999) showed that feeding ‘Friesian stéers whole-crop
fodder beet ( WCFB) silage increased live weight gain from 761 to 983
(P<0.01) g daily. These increases in the absolute gain and average daily
gain  with fodder beet treatments may be attributed to results previously
obtained in digestibility trials (Table 4} which showed that all nutrients were
more digested with fodder beet treatments Consequently, fodder beet ration
had the highest TDN value (62.97%) foflowed by fodder beet silage ration
(61.92%) then the control ration (59.14 % ) {Table 4). Also, FB and FBS
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freatments which showed the beneficial effects of rumen parameters
especially values of rumenal true protein nitrogen (TPN) that recorded the
highest (P<0.05)) concentration (53.2 and 51.5 mg/100ml) with FB and FBS
treatments compared to controt group (44.9 mg/100ml) (Table 5). Moreover,
they had the same trend with the resulls previously obtained of serum
albumin and A/G ratio (Table 6 ).

Feed conversion. Feed conversion (FC) is expressed as amount of DM fed
(kilograms or CP grams) to produce one-kilogram live body weight (Table
7).Data ciearly indicate that fodder beet treated group showed more efficient
feed conversion values of DM and CP ( 7.37 kg and 814.5 gm / kg {L.BW ,
respectively) , followed by fodder beet silage treated animals which had more
improvement in DM and CP efficient values (7.66 kg and 835.8 gm / kg LBW ,
respectively) than control group (8.23kg and 9731 gm / kg LBW ,
respectively).

Table {7): Effect of tested rations an performance of growing Buffalo

calves.
tem Control (C)| T1(FB) T2 {FBS}
Duration days 90 90 90
No of animals 4 4 4
Initial Wt {kg). 122 119 124
Finat Wt (kg).. 178.9 182.72 185.11
5. Gain(kg).. 5688 b 68372 a 6111 ab

Daily gain (kg).. 0632 b 0.708 a 0.679 ab
DMI (Kg) 5.2 522 5.2

Pl (gm) 615 576.7 567.5

eed conversion .
DMI (Kg)/ {Kg)gain 8.23 7.37 7.56
CPI (gm)/ (Kg)gain 973.1 814.5 835.8
ICost of total feed consumed ( LE) 671.4 569.8 558.8
Price of Total gain (LE) 863.2 955.8 916.65

et rovenue, L..E 181.8 3986 356.9
Retative revenue % 57.1% 1% 537 %

The cost of feeding was estimated according to the market prices,
during period of experiment . The prices were: concentrate feed mixture 1600
(L.E.} / ton , fodder beet roots 80 {L.E.) ton , fodder beet silage 140 (L.E.)/
ton and rice straw 150 (L.E.) / ton. The common price of one-kilogram live
body weight of finishing buffalo calves was 15 (L.E.).

it could be concluded that repltacing 25 % of concentrate feed mixture
with fodder beet in the ration of growing Buffalo caives improved DM
conversion by 11.7 % and CP conversion by 19.5 % compared to control
group. Whereas feeding fodder beet silage recorded more efficient values of
DM conversion by 7.4 % and CP conversion by 16.4 % compared to control
animais .

These improvement resulted from repiacing CFM by either feeding
fodder beet or fodder beet silage might be attributed to their effect on live
body weight gain afthough they consumed approximately the same quantity
of DM and lower quantity of CP{5786.7 and 567.5 gm)} for calves group fed FB
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and FBS , respectively compared to control group {615 gm) .Also ,due to their
positive effects on the digestibility and metabolism of buffalo calves which led
to an improvement in efficiency of feed ulilization .Fodder beet treatment
recorded the highest live body weight gain (63.72 kg) and the lowest feed
cost (559.8 L.E ) followed by fodder beet silage treated animals, (61.11 kg
LBWG ) and the same lowest feed cost (559.8 L.E) , while , the control group
recorded the lowest live body weight gain (56.88kg) and the highest feed cost
(671.4 L.E ).Consequently, fodder beet group had the highest net revenue
and relative revenue % (396 L.E and 71 %) followed by fodder beet silage
ration {356.9 L.E and 63.7 %) then the control ration (181.8 L.E and 27.1 %) .

It could be concluded that replacing 25 % of concentrate feed mixture
with fodder beet in the ration of growing Buffalo calves improved the
performance of growing buffalo  calves , improved feed conversion,
increased average daily gain,reduced Cost of feed consumed, consequently,
increased the net revenue.
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