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INTRODUCTION

It is hardly coneivable that, the
animals feed which differs in their
mineral contents to such extent are
all providing equal opportunity for
the utilization of both mincrals and
plant nutrients in the process of
transformation. On the other hand,
the very high mineral contentents
that presents danger to the opti-
mum feed conversion of the ani-
mal, fulfil the economic efficiency
or profimhlhty (Bokori and Tol-

gyesi, 1981)

Several studies have been con-
ducted to determine the chemical
compsition of sugar beet tops and
its silages (Choneim, 1964, Len-
non and Tagle, 1974, Salo and
Sormumen, 1974, Ewcedah, 1986
and Bendary et al., 1992), also
mineral content of sugar beet tops
are very high which may lead
some farm animals to health and
production problems.

The aim of the presented work
was to determine some mineral
balances for mature Friesian calves
after being fed on different varities
of sugar beet tops.  Also, mineral

x

contents of some varieties of sugar
beet tops were investigated.

MATERIAL AND
METHODS

This work was carried out at
Karada Animal Experimental Sta-
tion. Ministry of Agriculture. Five
metabolism trials were conducted
with 15 mature Friesian calves
weight 322 to 388 kg (3 in each
treatment) to determine some min-
eral balances.

Animal were fed the following
different dietary treatments:

TI: Sun dried sugar beet tops.

T2: Shade-dried sugar beet tops.

T3: Sugar beet Tops silage with
out additives.

T4: Sugar beet Tops silage with
urea (0.5%) and El-Mufeed*
(5.0%) on fresh basis.

T5: Sugar beet tops silage with
poultry litter (5.0%) and El-
Mufeed (5.0%) on fresh ba
Sis.

Al kinds of silages were treated
by adding 0.5 kg/ton limestone on
fresh basis. Sugar beet tops (dried

El-Mufeed is composed of 91% molasses 2.5% urea, 1.5% inorganic phosphorus, trace

minerals and vitamin A which are dissolved in 5% water (Etman, et al. 1989)
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or silage) fed two weeks gradually
before starting the metabolism
trials, to enable the rumenal mi-
crobes to be adjusted,

The metabolism trial consists of
15 and 7 days for preliminary and
collection periods, respectively.
Animals were fed ad lib from 8
a.mto S p.m and the residuals were
weighed to calculate the daily
feed intake . Water was offered to
the animals twice daily. Fecal sam-
ple were collected twice daily in
collection pages. Urine was col-
lected daily using rubber funnels
during melsbolism trials. At the
end of the collection period a com-
posed feeds, feces and urine sam-
ples were prepared and preserved
o determine minerals content.

The mincrals content of differ-
ent verieties of sugar beet tops
were investipated also by planted
eleven varieties of sugar beet tops
in three replicates under similar
condiion.

Chemical analysis for represen-
tative samples of fresh and dried
tops, silages, feces and urine per-
formed as follws: Calcium. Zinc
and iron were delermined by
Alomic Absorption 238-Parken-
Elmer. While sodium and potas-
sium were determined by Flame
Photometer PFP7. However. total
phosphorus was determined colori-
mitry using Molybden-blue reac-
uon. Total ash and oxalate were
performed using AOAC (1980).

Data obtained were analysed
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statistically according to Snedecor
and Cochran (1982).

RESULTS AND
DISCUSSION

The ash and mineral content of
the studied varieties of sugar beet
tops are shown in table (1), which
indicates that ash content on DM
basis were relatively high, since
they ranged between 20.44 to
31.44%. The lowest value was
found in variety No. 9 (Kws-695),
while the highest value was found
in the variety No. 4 (Maribo Moroc
Poly). The ash content in the
present study were within the range
of values reported by Ghoneim,
1964, Eweedah, 1986 and Ben-
dary, 1992. In this connection,
Ghoneim 1964, pointed out that
the high ash content of the beet
tops may be due to contamination
with mud. Frank (1978) observed
that the high ash content in the sug-
ar beet tops silage (24% ash on
DM basis) had no effect on feed
utilization. Total oxalate ranged
between 3.30 to 4.89% on DM ba-
sis. Simialr results were reported
by Lennon and Tagle (1574) esti-
mated total oxalate in leaves of
sugar beet by 4.9%.

Values which were obtained in
the present study for the macro and
micro minerals contents of sugar
beet tops especially Ca, P, Fe and
Zn were within the range of values
reported by Kalashnikova anad
Kleimenoba 1985. But Na and K
contents obtained herein were
higher than those recorded by

Uet.Med.J.,Giza.40, 2.(1992)
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Table (1): Minerals of different varieties of fresh suger beet tops.

composition of DM

DM §{ Ash § Oxalste Macro elements Micro-elements
Varicty E/kg mg kg

® § % § % |lcaipPpinaiK |Fe iZn iMa

1- Kewemira 1048 §26,17 § 433 |728 §241 §3.92 § 378 | 189 { 117} 24
2. Ras pely 10.10 §30.14 § 489 |730 §1.92 §515 § 401 | 1514 61§ 24
3- pleno 1076 §2290 § 407 |672 §1.14 §424 § 381 | 29 §47% 23
4- Maribo Moroc | 980 3144 § 389 |800 §1.71 420 § 409 | 147§ s« i 23

S Supeapoly 1199 §2432 § 451 612 §1.63§359 § 420 | o387 2
6- Tobel 11.16 $2557 § 464 620 1.2 46 § 35.1 110 § 683 25
7- Carespoly-3 1001 §3028 § 449 |780 §193i465 §394 | 290 12908 25
8-Maghnbel 1033 §27.05 § 4.11 1648 1191 348 § 331 | 104 33F 56
& Kws-695 1147 $2044 § 330 |g41 §2003384 §300 | 68 §30F 18
10- Kawetrema (1070 $26.69 § 437 |s92 $250 490 § 38.1 81 §28% 19
11- Desprespoly | 8.75 §22.77 435 |sg4 i221 468 324 G5 358 37

tzble (2) : Mincrals of dried sugar bect tops and their silages fed to friesian

calves
composition of DM
' Mecro-elements  |Micro - elements
Trestments Ash |Oxulate
‘ e gkg =glkg
%
S % Cal| p|Na| K | Fe Za

Sun dried sugar beet
Lops (T1) 7921 [23.99] 4.81 }4.59[3.06|322|32.8] 1646 | &.9
Shade-diredsuga:
beex tops (T2) 73.18 |23.34| 4.75 |447|2.74 |2.87 354 168.0 83.9

Su;gar aetwpssijage
without additives (T3) | 2521 [29.12| 420 |7.44[3.73 335|339 1695 | 914
Sugar beet tops silage
r!mureaandE.l-

dufeed (T4) 31.64 |2845| 5.18 |645(2.95[3.10|34.8| 1696 | 8835
Sugar beet tops silage

! u:ruumyhu:rmd
Ei- ufeed (T5) 30.70 [31.07| 4.18 |825(3.86(3.39|322| 1414 | 781

of sugar beet tops were planted un-
Ghonein, 1964), Kalashnikova  der similar conditions, so the dif-
Kleimenoba 1982 and Kleimenov ferences in the chemical composi-

e 81 1987 due 1o the different va- tion was related to the different
rieties, agriculture system, soil and  varieties and must be taken in con-
environmental conditions. sideration when sugar beet tops

: were used in feeding and ration
Since all of the eleven varieties  formulatian.

Uet.Med.J.,Giza.40, 2.(1992) !

CamsScanner = LWgd 4> guuaall


https://v3.camscanner.com/user/download

Bandary

The mineral content of the dif
ferent varities of the sugar beet
tops which used in feeding trials il-
lustrated in (Table 2). It was ob-
served that expect for Na, K, Fe
and Zn were voluntarily with held
from the sugar beet tops. The rest
of the tested elements Ca. and P,
had much higher concentraiton in
silages especially the Sth treatment
owing to adding poultry litter along
with limertone and El-Mufecd.

The low Ca content of dried
bect tops and expected Ca percent-
age in silages compared with Ca
content in fresh tops of studied va-
rieties may be due the losses of
D.M. during drying and preparing
silage especially in green leaves
which rich in Ca Salo, 1978 and
Eweedah, 1286 found that the loss-
es in DM of sugar beet tops silage
withou additives or with addition
of urea and molasses was 14-20%.

CALCIUM:

Results in Table 3 indicated that
Ca intake was higher in animals
fed on silages (T3, T4 and T5) than
those fed dried beet tops (T1 and
T2) owing to the addition of lime-
stone during ensiled fresh sugar
bect tops. On the other hand adding
poultry litter along with limestone
(T5) increased significantly Ca in-
take compared with animals fed
other different dietary. May be due
to the high Ca content in poultry
litter.

The differences in Ca concen-

92
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tration in feces were highly signifi

cant, but the differences between
urinary Ca contents were not sig-
nificant a5 affected by the different
levels of tlul.uy Ca, A lurge
amount of Ca way secreted into the
intestinal lumen und mostly lost in
feces: small namounts of Cn were
also excreted in sweat, For uny one
individual urine Ca remains reln-
tively constant while fecal Ca var-
ics widely in response 1o diet,

sppesting that Ca levels are wcll
controlled atthe level of absorption
(Martin ct al., 1981),

Apparent Ca absorption was
6.55 g/day (32.53%), 4.96 glday
(27.45%); 8.88 glday (31.57%),
6.30 g/day (2.56%) and 16.63 g/
day ('36 48%) were fed to experi-
anwl animals T'1; T2; T3; T4 and
T5, respectively.

The analysis of variance in
Table (3) showed that Ca absorp-
tion and retention in calves fed on
silages with poultry litter were
higher than those fed on other die-
tary treatment. May be due to that
poultry litter contained some nutri-
ents had positive effect of Ca meta-
bolism and resulted higher Ca re-
tention.

PHOSPHORUS

Statistical analysis (Table 3)
showed significant differences be-
tween concentrations of P in feces
as affected by the different dietary
Animals given silages with lime-
stone along with poultry litter
showed the highest P fed intake

Vet.Med.J.,6iz0.40, 2.(1992)
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Table (3): Mean daily mtake fecal and urinary execretion and body retention
of macro elements by Frisian calves fed different forms of sugar beat tops.

DM Mineral Exearetion \ppar ent Net
Intake | Intake glday gbsorpLion retention
Kgduily | g/day | Feas Urine ‘7Tyg |g/day % of intake| gJday % of intake
Caldum bBC aA ah aA aA abA b gbA ab
T1] 439 2013 1358 016 1374 | 655 32.53 6.39 31.74
A rA BA aA ahA eA aB ah eh
T2| 405 18.13 13.17 0.4 1331 496 2745 482 26.70
aA bl bH tA b bA ah bA ab
T3| 5.78 28.13 1925 0.6 1941 |8.88 31.57 872 30.98
o cB o A cl |abA a abA ab
T41 475 30.66 2436 010 2445 |6.30 20.56 621 2024
db dC dC abl dD cB b cB b
T51 552 4550 2887 052 2939 |16.63 36.48 16.11 35.34
SE| 0.0435 | 03412 04740 00229 04888 P4750 15526 0.4836 15913

Phospborus

bBC bl abA aAll abA ah ah

T1 | 439 1341 7.89 057 846 | 553 41.20 4.95 36.93
aAB ah ah aAH ahA aA aA

T2 | 405 11.09 6.98 055 755 | 411 3728 356 3233
A bB bA ah bA aA uh

T3 | 5.78 14.10 9.03 047 950 | 5.07 35.98 4.60 3265
oC bB bA aAb bA aA ah

T4 | 475 14.02 9.35 057 991 | 468 33.35 4.11 29.30
dD oC cB bH cB b bB

T5 | 552 21.30 12.34 0.70 13.04 | 895 1.76 826 3850
SE |00435 | 0.1620 | 02376 00152 0232102990  1.8469 028%4 1.8024

Pazesium
bBC bB a a bBC bAB cAB
T1 | 439 144.0 8.10 31.7 398 | 1359 9438 1042 7237
aAB bl b b bAB aA aA
T2 | 405 1433 152 412 574 | 1281 89.43 859 60.06
aA aA 8 ab aA A sbAB
T3 | 5.78 1282 13.9 33.7 476 | 1142 89.14 805 62.82
oC oC a ab | CD bBC bcAB
T4 | 475 165.1 15.2 352 503 | 1499 90.80 114.8 69.51
dD dC ab | dD cC cB

a
TS5 | 552 1779 12.1 336 456 | 1658 931l 132.3 74.12
SE |00435 | 14230 | 1.1340 09780 1.7650| 1.9540 0.7975 2429 11871

odium .
bBC cB 2A sA | vB b bBC cB
T1 | 439 | 14.15 046 1144 1190 |13.70 9677 226 15.79
RAll rA aAB abAl | =A sb aA oA
T2 | 405 11.62 074 1247 1321 1089  93.71 158 13.66
A bA abA sbAB | rAB b aAB bA
T3 | 5% 12,65 102 1190 1292 [1163 991%™ 027 2.15
o cB wAB sAB | bB b bBC cB
T4 | 475 14.72 087 1173 1259 |13.86 W11 2.13 14.47
dD) de bb bB | o 8 o 8
5 | 552 18.7 187 1258 1444 |1685  BISI 427 22.62
[ SE |oo#3s [01446 [04262 02314 02100 j02455 08673 | 02509 14683

*hA & B values followed by different litters in the same column are significantly dillereat (P< 0.05 & 0.0!
repectively,

03
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Table (4) Mean daily intake fecal and urinary exeeretion and body reeation
of micro dlements by Frisian cafves fed differet forms of sugar be tops.

DM | Mineral | Execrction Apparent e
Intake | Inteke glday absorplion resstion
Kgdelly mgfay | Feces Urine Toa) [2gkeny % of intake| mgKay % of imtake
Zink o | A [ A b3 A [ BB pp tB B
T1| 439 | 340 | 247 4700 3009 J1093 300 | 61 178
aAB | A [ A B ah | BB bB bB b8
T2| 405 | 3402 | 2091 3070 2398 (13L1 35 | 04 294
A | A [ A A A [DB bB BB BB
T3 578 | 3453 [ 2062 2440 2307 (1391 43 146 232
o bls B eAB BB | 24 tA tA a5
T4| 475 | 4205 | 4816 370 5143 |6L1 145 | 98 223
D | BB [ BB 2bAB bB | A  aA A a4
TS| 550 | 4308 | 4609 355 S164 | SO0 1S | 56 197
SE 0035 | 34120 | 122040 16685 119062 14113 30917 | 110750 2970
e
bBC | bBC | beAB beABC
TI 1439 | ™5 | 393 326 3620 | 3032 $44 | 305 438
B | abAB | #bAB ebAB
405 | 6308 | 2636 3591 395 [ 972 S84 | I3 Sa2
7 I I T 1A
T3 [ 578 | 6406 | 2528 3240 2852 | %719 605 | 355 583
€[ D | d i |-
T4 | 475 | 855 | 4006 3459 4352 | 448 503 | 303  48¢
6D | oD | odBC odBC
T5 | 552 | 7602 | 3151 38m 4138 | 40501 516 | 3664 487
SE [0.0435 [ 63260 { 90740 10614 92655 | 116139 13921 | 112880 13541
15 A & B vatues followed by different fitersin the same cofuma are sigedicantly differeat (P< 0.05 & 0.1
respectively,
%4
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apparent availability was attributed
Lo a relatively constant K loss in
the feces regardless of K intake. At
low K intakes, the endogenous Fe-
cal K would represent a much larg-
er percentage of the K consumed
than a much a high intakes. (Poe et
al., 1985).

Potassium retention increased
from 80.5 to 1323 g/day by in-
creasing K intake (from 1282 to

177.9 gl/day) when calves were fed
different forms of sugar beet tops.

Other researches (Newton et al.,
1972; Green et al., 1983 a,b.c and
poe et-al. 1984) indicated that K re-
tention increased when animals
were supplemented with additional
K. Potassium retained expressed as
a percentage of intake was not af-
fected by treatments.

SODIUM:

Sodium balance of Friesian
calves fed different forms of sugar
beet tops (dried and silages) repre-
sented in Table (2). The means dai-
ly intake of Na were similar for
diets Ist and 4th (14.15 and 14.42
g/animal) also nearly similar for
diet 2 nd 3 rd (11.62 and 12.65 g/
animal), but increased significantly
with the 5th treatment (18.71 g/
animal) may be due to that poultry
litter contanined high percentage of
Na.

The experimental calves were in
a positive balance for Nain T1, T4
and T35 but the 2nd and 3rd treat-
ments recorded a negative Na bal-
ance. The negative values obtained

Vet.Med.J.,6iza.40, 2.(1992)

However, the concentration of P in
urine was not statistically signifi-
cant. Feces is the main path for P
excretion, though it is also excreted
urine in small quantities in the her-
bivores (Ranjhan, 1980).

It was observed that P absorp-
tion and retention had the same
trend of Ca due to the close meta-
bolic interrelationship among
them (Georgievskii et al., 1982).
Also the highest values of P reten-
tion with calves in the Sth. treat-
ment cleared the benefit effect of
adding poultry litter during ensiled
fresh sugar beet tops.

POTASSIUM

Potassium absorption and bal-
ance showed presented in Table
(3). Potassium intake was in-
creased from 128.2 to 177.9 g/d
with different dietary treatments,
however, fecal K execretion did
not alter significantly (p > 0.05).
Apparent K absorption increased
from 114.2 to 165.8 g/day with in-
creasing K consumed. Greene et
al. (1983a), reported a small in-
crease in fecal K excretion and a
linear increase in K absorption by
feeding increased amounts of K.
Newton et al. (1972) found that
feeding lambs 4.9 vs 6% K resulted
in no change in fecal K, but a high-
er quantity of K absorbed and re-
taind and larger amounts of K ex-
creted in urine. Greene et al. (1983
b.c) also reported increased in ap-
parent K availability for lambs and
steers when increasing levels of
KHCO; were fed. This increase is

"y
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for retention of Na are difficult to
explain but, may be that these
calves consumed quantities of Na
considered not adequate for main-
tenance but adequate for the clves
in the Ist, 4th and Sth groups. Ru-
minants require supplementation
with Na because plants are usually
low 1n this element (Ammerman
and Goodrich, 1983).

ZINC

The data for dietary intake, fecal
and vurinary excretion of Zn and
calculated values for apparent ab-
sorption and net retention of the
element are summarized in Table
(4). In this study, calves in all
Treatments feed rations contained
from 78.1 to 91.4 ppm (Tuble 3)
received daily 340.2 to 430.8 mg/
animal (Table, 4). Since this die-
tary Zn intake is greatly excess of
requirement. zinc requirements
have been listed as 40 ppm for all
classes of dairy cattle (NRC, 1978),
and 20 to 30 ppm for growing and
{inishing catle (NRC, 1976). The
maximum tolerable level of dietary
Zn has been set 500 ppm for cartle

and 300 ppm for sheep (NRC,
1980).

The average daily intake of Zn
were nearly similar for T1, T2 and
T3. However, absorption and re-
tention in the 2nd treatment had the
same trend and in a positive side.
On the contrary the calves in the
4th and Sth treatments showed a
negative Zn balance although they
consumed daily more Zn than other
calves in the different treatments.

96

May be due to the adverse effea of
high Ca intake on Zn availability,
the correlation between Ca intake
and Zn absorption was negatively
Cr=-.7). Suttle and Field (1970)
reported increased fecal excreiion
of Zn in sheep fed a high Ca diet.
Also, Georgievskii et al., 1982 re-
ported antagonistic cffect berween
high dietary e and Zn absorption
Rose ct al., 1982, found that high
that high dietary Fe decreased kid-
ney Zn concentration.

IRON

Iron balance data in Table (4)
indicated that Fe intake was 1n
grezt excess of requirement for all
treatments (640.6 to 805.5 mg/day
fer cach calve. due to the high Fe
conlent in suga beet tops (141.4 to
169.0 ppm) as shown in Table (2).
Dietary requirements are listed as
50 ppm for most classes of dairy
cattle (NRC 1978) Iron toxicity is
seldom a problem in domestic ani-
amls and maximum tolerable die-

levels for the element are giv-
en as 1000 ppm for cattle and S00
ppm for sheep (NRC 1980).

The results indicated that in-
creasing Fe intake by feeding ex-
perimental dietary rations leads to
significant increase in Fe excretion
in feces, on the contrary Fe excre-
tion in urine was not significant as
affected by different levels of die-
tary iron. Ingested Fe excreted in
feces varied with chemical form,
but ranged from 84 to 28% for
sheep (Ammerman e al., 1967)
with and average of 76% for cattle

Uet.Med.J.,6ize.40, 2.(1992)
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(Hansard e al., 1966). 0.04% and

i 0.09%, being excreted in urine.

- Fecal Fe therefore represents that
unabsorbed from feeds, desqua-
mated mucosal cells and that from
the bile (Hansard, 1983). Howev-
er, no differences between treat-
ments if Fe absorption and reten-
uon. Undecwood, 1971, Stated that
into mucosal cells is converted into
ferritin and when the cells become
physiologically saturated with fer-
ritin, further absorption is impeded
until the iron is released from ferri-
tin and transfered to plasma.

The study of the relationship be-
tween the mineral intake from the
different forms of sugar beet tops
and of the fecal samples had shown
that in the case of four elements
(Ca,P,Feand Zn) there was a sig-
nificant correlation. The closest
correlations between intake and
excretion were highly significant
with the following minerals: Ca
(r=0.94), P (r=0.89), Fe (r=0.83)
and Zn (r=0.94). There was no cor-
relation between the intake and ex-
cretion of alkaline metal (Na and
K). This explained by the fact that
Na and K are excreted through the
kidneys and major route of excre-
tion of other elements under inves-
tigauon occurs through feces.

From this study it could be con-
cluded that sugar beet tops had
high ash and minerals content, also
the differences in the chemical
composition is related to the varie-
ty differences, and must be taken
1n consideration when sugar beet
tops were used in feeding and ra-

Vet.Med.J,,Gize.40, 2.(1992)
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tion formulation.

This work was supported by the
project (Improvement sugar beet
production and utilization FRCU
no. 842080. Fac. Agric., Cairo

University.

SUMMAR Y

Five metabolism trials were conducted
with 15 mature friesian calves (3 in each
treatment) to determine some mineral bal-
ances after being fed on different forms of
sugar beet tops. The animals were fed:
sun dried sugar beet tops (T1) , shade-
dried sugar beet tops (T2), sugar beet tops
silage without additives (T3), sugar beet
tops silage with urea plus El-mufeed (T4)
and sugar beet tops silage with poultry lit-
ter plus El-mufeed (TS). The mineral con-
tents of 11 varieties of fresh sugar beet
tops were investigated also. The results
could be summarized as follows:

The ash and some macro and micro
elements contents of the studied varieties
of sugar beet tops on DM basis were rela-
tively high. The ash content ranged be-
tween 2044 and 31.44% and oxalate
ranged between 3.30 and 4.89%, Ca, P:l
Na, K contents ranged between 5.84 and
8.0: 1.14 and 2.50; 3.48 and 5.15; 30.0
and 42.0 g/kg, also, Fe, Zn and Mn con-
centration ranged between 68 and 193; 28
and 117 and 19 and 56 ppm, respectively.

Calcium and P absorption and reten-
tion in the Sth treatment was higher than
those fed the other dietary treatments.

Potassium retention increased {rom
0.05 to 132.3 g/day by increasing K intake
(from 128.2 to 177.9 g/day) when calves
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were fed dittecent forms of sugar beetl
wops Sodinm was a positive balance tor
TS and TS but Ist, 2nd I treatments
recondedd 1 negative Na balance,

The average daily intake of Zn were
wmilar in T4, T2 and TA. Zine absorption
and retenuon ain those treatments, had the
same trend and i a positive side. On the
other hand the calves in the 4th and Sth
treatments showed a ngeative Za balance
although they consumed daily more Zn

than other calves

lIron intake was 1n great excess of re
quirement for all calves. The dilference
between treatments was significant (540.0
to 805.5 mg/day/animal) but the difffer
ences between Fe absorption and retention
were pot significant as affeced by its dil-
{erent levels in diet.
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