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THE NUTRITIVE VALUE OF FODDER BEET
UNDER THE U.A.R. CONDITIONS,

By

A. ABou Eir-Hassaw?, 8. Br-8amvan!, A. Rapwax?
aND G STino?

Fodder beet oultivated in newly reclaimed eres in U.A.R. dirested
the attention to thig study. Some seed pre-sowing using G.A. and
C.0.0. treatments were porformed to increase its yield by raising
its stand pereent. Tt was found that thero was o pignificant dif-
ferences awong the tratments, which might be due to the hetra-
ginity of the soil or to the lack of experience in this czop production.

The chemical composition and the digeatibility trials were carried
out on hoth dried tops aad dried roots to determine their feeding
vatues, The ratie befwesn tops and roots was 1:8, Tho yield was
2.283 tons of tops conteining 18.18%, DM, and 20.0 tons of roots
conbaining 14.99%, DM, considering the stand 9, of plant 46.3, )

Tho roots eontained g coneiderable amonuts of O.P. from (16.18J
18.56%,) and N.K.E, ranging from (45.4-50.42% ) on D.M. basis
rogpectively,

The feoding valuo of the foddar hest tope as fed was 45.529, &,V.
aud 57,229, T.O.N., and the feeding vaine of the roots as fed was
#0270, LV, and 85.11% TN, The roots contained o narrow
nutritive ratio being I : ¢ which conid be recomamended for feeding
tac lactating and growing smimals, .

This seope of atudy direets the attention to more fnvestigations
to be carried out on fodder beet tops and roots which might help in
introductng auch foragn erop to be cultivatedin the UAR and conld
help in solving the Problem of feed shortage during the summer period.

*

In UAR. there is a shortage of green fodder for livestock during summer
monihs, Therefore, any erop which might help in solving this problem,
ought to be sought for investigation. '

In fact, fodder beet could play an important role for feeding livestock under
these conditions. Jt can be cultivated in newly reclaimed areas and rela-
tively poor soils,

Lot of questions at least in U.A.R. regarding this crop, are still to be
answered.  This might throw light on the utlization of fodder beet roots
and tops (Foliage) as a recommended source of feed-stuff for feeding ani-
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Regarding its nutritive analysis, digestion coeficients and feeding value
for both roots and tops. Ghoneim, 1967, reported the following data after
{Kellner and Backer, 1962) :

Dry | Crude | peper | Crude Fs:ﬁj:g
Tiem matter 1;:';';. extract | fibre NFE | Ash
8 | DCP

DM GP B.E. | C¥

Analysis of roots%,| 80.00) 8.30! 5.00: 6.9 | 52.00] 7.00; b4 6.4
Digestibilie 9, — 65 68 68 95 — — —_

Analysis of tops%| 16.00| 2.2 | 0.8 2.5 6.0 4.5 6.5 1.6

Digestibilities ¢, | — | 71 | 60 | 80 | 8 | — | — | —

Therefore, the calculated feeding values for both roots and tops were
67.5% SV and 6.75 DCP and 40.6% SV and 10% DCP on moisture free basis
respectively. '

Evans, 1960 reported that the summative analysis of both roots and
tops ware as follows : '

Ttem DM cpP EE CF NFE | Ash
Analysis of roote 9, . . . . . . 22.20) 1.00f{ 0.1] 1.10]18.80 1.20
Analysis of roots 9% . . . . . 16,80 1.80F 0.3 1.40] 7.50{ 3.8
In this work, the following criteria was investigated : — Some Seed

pre-sowing treatments were performed in an attempt to inerease its yield
by raising its stand percent. Additionally the relationship between these
treatments and the chemiecal analysis of roots were presented. For com-
pletion, digestibility trials with sheep were carried out using either dried
roots or dried tops to determine their feeding values, The yield from
each roots and tops were estimated in tormage. Moreover, the ratio bet-
ween the yvield of roots to that of tops was obtained.

U.A.R. J. Anim. Prod., 11, No. 2 {1971).
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Experimental and Methods

A variety of fooder beet was imported from D.D.R.* and planted in the
Plant Research of the Faculity of Agriculture, Cairo University, on decem-
ber the 5th 1966. The soil was silt leam.

The experiment was contained of 9 treatments. Each treatment con-
taincd two rows of 25 plants each. The rows were 1 meter a part and the
plants 50 em. The treatment were arranged in the field in three replicates
using eomplete randomize black design.

These treatments were :

1. Control checks (seeds were planteld dry).

2. Seeds were soaked in tap water for 24 hours before planting,

3. Beeds were stratified in humidified peat moss at 45° F for 30 days
before planting.

4. Seeds were soaked for 24 hours in gibbrellic acid (G.A.) solution of
1000 ppm.

5. Seeds were soaked for 24 hours in gibbrellic acid solution of 500 ppm.

6. Seeds were soaked for 24 hours in gibbrellic acid solution of 250 Ppm.

7. Seeds were soaked for 24 houts in C.C.C.* solution of 2500 ppm,

8. Seeds were soaked for 24 hours in C.C.C. solution of 1000 ppm.

9. Seeds were soaked for 24 hours C.C.C. solution of 500 ppm.

On march the 7th 1967 each plant received equal amounts of fertiliy-
sation. The fertilisers consisted of 50 Kge. of ammonium sulphate 100
Kgs. of Saper Phosphate and 50 Xgs. of Potasium Sulphate per feddan.

Plants reached the proper stage of maturity on July the 30th 1967,
They were picked and transfered to the Animal Production Department
where nutritional and chemical studies were conducted. The vield was
expressed as roots and tops weights, .

Data were analysed statistically and the signﬁiﬁcantl differences were
redorded according to Senedecor, 1956.

Sampling roots for Chemical enalysis :

A representative sample was-taken from each replicate to form a coms
posite sample for the treatment in question. The roots were cut into
longitudinal sections which were grated and well mixed for sampling.

3. Deutch Democratic Rapublic.
4. (2-Chloroethyl)-Trimsthlysmmonium Chloride.

UA.R. J. Anim. Prod, 11, No, 2 (1971).
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For moisture determination 30 grams were taken. For preparing a
dry sample of the roois to he kept for munmative analysis, 200 grams of the
tresh materialwere dried at 76°C. Tt was milled to a fine material which
was kept in glass-stoppered jars.

Digestion trials :

Three digestion trials were performed to determine the feeding value
of each dried roots and dried tops. Clover hay was applied as a basal
ration using duplicate sheep.

Sampling the feed and the faeces :

The roots were harvested and immediately sliced: mixed and spread
in a thin layer of ca. 20 em. to be dried in open air. The roots were
turned over every two days. After being dried, they were heaped in suit-
able place. The necessary amount for digestion trial was taken, The same
procedure was followed with, the tops, except the necessary amount fox the
digestion trial was chopped into ca. 2 inchs and thoroughly mixed. A
representive sample from each of the feed and faeces was laken daily for
drying to be user for chemical analysis,

Feeding ;

When clover hay was used alome 1300 ¢, from it was consumed daily by
each ram. The air dried roots and tops (400 g.) from each was consumed
daily by each ram along with 500 g. air dried elover hay as a basal ration.
Animals were fed twice daily and water was affered ed 6ib. Each of the
preliminary period and the collection period lasted for 10 days.

Analytical methods :

The ordinary conventional method of the (A.0.A.C., 1955) werve used
for the chemical analyses of feed and faeces with slight modifications
(Abou-Hussein, 1958),

For caleulating the starch value, deduction of ernde fibre was accord-
ing to Kellner, 1926, being 0.29 and 0.58 kg. 8V for each 1% crude fikre
with the roots and tops respectively, :

Results and Discussion
Effect of different treatments on stand percentage and the yield of the
different parts of the plant :

Data indicated in Table 1 revealed that the highest stand percent was
obtained by seaking pre-treatments, whereas, the lowest pPercentage was
noticed by the G.A. solution at 500 ppm.

U.AR. J. Anim, Prod., 11, No. 2 (1671).
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Regarding the weight of the whole plant, it is postulated that the G.A.
at 506 ppm. produced the heaviest plants, while the lowest concenteration
(250 ppmu.) of this regulator produced least weight.

TABLE 1.Ermcer or DIFFERENT TREATMENTS ON THRE STAND PERCENTAGE
AND THE YIRLD OF THE DITFERENT PARTS OF THE PLAKT

! 1
Tops | Roots [ Whole plant | Tops 5o

|

Trﬁﬁrjtents !_Pefzfgfgge||F;V_m7 —:K)—‘ ;fg_f . || Wjo__|__ - ‘ %ﬁz
| e I
1| 42,31 478 | 8.1 | 5448 “ 91.9 J[ 5926 | 100.0 |1:11.4
9 ‘ 58.33[ 697 | 11.7 | 5272 | 88.3 | 5969 | 100.0 |1: 7.7
3 I 42.95| 633 | 10.1 |] 5658 [ 80.9 | 6291 | 100.0 | 1: 8.9
4 45.51) 610 [ 10.2 | 5439 | 89.8 | 6049 | 100.0 | 1: 8.9
5 25.69 575} 7.5 | 7649 | 93.5 | 7624 | 100.0 |1:192.3
6 48.901 536 | 11.1 | 4998 | 85.9 | 4824 | 100.0 [ 1: 8.0
7 4711 1 | 9.8 |564-8 99.2 | 6259( 100.0 | 1: 9.3
8 | 44.80] 642 | 10.4 | 5508 | 89.5 | 6150 | 100.0 ’ 1: 8.6
9 12.30) 566 | 8.9 | 5808 | 91.1 6374 | 100.0 {1:10.3

|

Average 46,43 594 } 9.6 | 6569 l 90.4 |' 6163 i 100.0.‘} 1: 9.4

Moreover, it is evident that C.C.C. freatments at ' concentration of
1000 ppm. resulted in the heaviest tops whereas, the control checks had
the lowest weight of tops.

Considering the top/root ratio, the G.A. at 500 ppm. produced the
widest ratio heing 1 : 12.3 while, the narrowest ratio acheived by the water
soaking pre-treatment was 1 : 7.7,

Despite the noticeable variation between the different values “of tops
and roots, the analysis of variance indicated no siguificance. /

The insignificance of the resulis might be referred to the hetroginity
of the seil or 1o the lack of experience in this erop production.

VAR J Anim, Prod., 11, No. 2 {1971).
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Tt is worth to indicate that the average value of the different treatments
were 46439 for the stand percent, 594 g., 5569 g. for the tope and roots
respectivety. The average ratio between tops and roots was 1 : 9,

The yield of tops and roots per feddan :

Considering that the plants were plamed 50 cm. a part on rows 1 metre
a part, the total plants per feddan was about 8000 plants. The yield
in tons per feddan could be caleulated as follows :

463 1
6163 X 8000 < X = 22.83 tons.

1000 10 < 100 1000
Since the ratio between tops and roots was 1 : 9, the yied of the tops
according to the above estimation would be 2.283 tons containing an average
of 18.13% dry matter (Table 2). For the roots: the yield would be 20.0
tons containing an average of 14.99% dry matter (Table I},

It s worthy mentioned in this connection that this plant did not flower
under U.A.R. conditions, despite the different treatments used.

Therefore, further investigations are required for forecing this plant to
flower and more information on cultivated practices and plant beheavior.

Effect of the different treatments on the moisture content of the fresh
roofs

Results in Table 2 indicated that a slight difference in the moisture
content was cbtained among the different treatments in hoth roots and
tops. The roots conteined a higher percentage of dry matter (18.13%)
and the tops contained 14.99%. This result agrees with those found in the
Hierature (Evans, 1962 and Ghoneim, 1967),

Effect of the differens treatments on the nutrients content
of the dried reots :

As the roots are the main part of the plant to be used for feeding animals,
a special attention was divected to its chemijcal composition. Results in
(Table 3) showed that the roots in general had a considerable amounts of
CF ranging from 16.18-18.56% on D.M. basis. The lower value was found
in treatment 9, while the highest figure was obtained with trealment 2.
(Table 3). In this connection Ghoneim, 1967, reported a lower figure heing
10.49. This difference might be due to the variety of the fodder or the -
kind of treatment. The higher CP content of this fodder would rank it
as an additional source rich in protein for feeding animals. Concerning
the other constituents, it was also chserved that this fodder contained a
higher percentage of N.F.E. and ash. Their ranges were successively
(45.40-50.42%) in tr. 9 and, Tr. 5 and (17.59-21.61%) in Tr. 3 and Tr. O,
These results are not in aceordance with those recorded by Ghoneim. 1967
and Evans, 1960.

UAR. J. Anim. Prod., 11, No. 2 (1971).
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TABLE 2.—Errecr oF THE DIFFERENT TREATMENT ON
THE MOISTURE CONTENT OF THE TrESHE ROOTS

Fresh tops Freah roots
Na, of . _
troatment | oo e | Dry mattar] Moisture | Dry mattaz
% I] % % %

1 41,80 | 18.20 | 85.50 | 14.50

2 .10 | 17.90 | 85.30 | 14.62

3 e1.66 | 18.3¢ | 8622 | 13.78

4 @07 | 17.08 | 8460 | 15.40

5 g.95 | 18.05 | 86.09 | 13.91

6 42,66 | 17.34 | 83.85 | 16.15

o | s1ss | 8.6 | 8438 | 15.8

8 §2.40 | 17.60 | 85.35 | 14.65

9 g1.81 | 1909 | 83.94 1 16.06

Total . . 736.80 | 163.20 765.09 | 134.91

Average .| 81.87 18.13 85.01 14.99

Regarding the C.F. content of the roots, it was found that their values
were within the ranges recorded by the different authors in the literature
on rice bran ox wheat bran as a carbohydrated concentrates (Hassan, 1968).

The same findings were noticed with the E.E. content. Nevertheless,
among the different treatments there was no pronounced effect on the
chemical composition of the roots. This result is expected because the
difference between treatment was based on botonical procedures not on
putritional methods.

U.AR. . Anim. Prod., 11, Neo, 2 (1971).
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TABLE 2.—EfFECr OF THE DIFFERENT TREATMENT ON THE NUTRIENTS
CONTENT OF THE DRIED ROOTS

Chemical analysis on dry matter baais

No. of DM
Tr. %

Cp EE o NFE Ash

% % % % %

1 90,72 16.28 | 1.07 13.28 | 50.23 19.14

2 87.97 18.56 | 1.01 12.14 | 48.08 20.91

3 90.38 17.36 | 1.41 14.31 | 50.23 17.59

4 88.34 16.22 | 1.47 13.10 [ 48.03 . 21.18

5 86.02 16.79 | 1.52 11.29 | 50.42 20.08

6 86.08 17.55 | 1.14 12.11 | 49.59 19.63

7 92.83 18.04 | 0.96 14.15 | 45.70 21.15

8 89.42 17.45 | 1.14 13.41 | 49.15 18.85

9 90.15 16.18 | 1.1 15.69 | 45.51 21.61

Average .| 89.02 17.51 | 1.12 13.27 | 48.55 20.05

Digestion coefficints and feeding value of dried tops and dried roots :

Regarding the digestion coefficients and feeding value (using sheep)
with either the tops or the roots of the fodder heet the results are presented
‘in table 4. Clover hay of the Trifolium alexondrinum was used as the basal
ration in hoth cases. Composite samples from the tops of the different
treatments and also the roois of the plant material were used to find out
the feeding value of each component. . :

The digestion coefficients of the nutrients of the tops were 5939, 98,
79, 89.74 and 75.45% for CP, EE, CF and NFE respectively. These recults
are comparable with those found in peanut hay especially with the digestion
-coefficints of CP and NFE which were 55.24 and 74.289% respectively {(Abou-
Raya et ¢l 1969). The results reported by Ghoneim, 1967 concerning hoth

U.A.R. 4. Anim. Prod., 11, No. 2 (1871).
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nutrients are higher than those found in this work. They were 71 and 809,
for the CP and the NFE respectively. The digestion coellicients of the
EE (98.799%) and the CF (89.74%) in this work were higher than those
reported by Ghoneim. 1967, which where 60 and 809% respectively.

TABLE 4 —Tag ANALYSIS, DIGESTION COFFICINNTS AND FEEDING VALUS
OF DRIED TOPS AND DRIED ROOTS

Analysis, degestion posfhcients on DM ( Freding value

Ftom DM basis as fed
ce EE - cr NFE Ash V'S TDN
Dry roots
Apalysis . . . . |91.50 (17.71 | 1.00 14.71 145.65 (21,93 |50.97 |55.11
Digestion Coeff. . 165.22 1100,0 |61.22 [83.82
Digestible nut, . 11,44 1 1.00 | 9.00 (38.9¢
Dry tops :
Avalysis . . .. 189,80 [15.57 | 3.52 [20.82 (37 40 22.39 45.52 [57.22
Digestion Coeff. . 59.39 (98.79 (89.74 |75.45
Digestible. nut. 19.44' .97 |18.68 (28.82 |

The digestion coefficients of the nutrents in the roots were 65,22, 100,
00. 61.22 and 83.82% for CP EL, CF and NFE respectively. Regarding the
digestion coefficients of CP and NFE the results in this work were within
the ranges recorded by Hassan, 1968 for rice and wheat brans, while thepe
was some differences with the other nutirents, :

The digestible nutrients in the tops were 9.44, 3.77. 18.68 and 28.897
for CP, EE, CF and NFE repectively, The feeding value of the tops -ag
fed was 45.52% SV and 57.22% TDN. To obtain the SV figures the cruda
fibre deduction was used afterKellner, 1926 being 0.38 and 0,29 Kgs. 8V,
per 1 % CF in tops and roots respectively.

When comparing these resulis with those vecorded with cover hay (by Gho-
neim 1967), and the air dried gweet potatoe foliage (K Moghazy, 1965), it
can be siad that the SV of the fodder beet tops had a higher feeding value
than the both wentioned roughages. This conclusion could recommend
the application of the fodder beet tops for feeding animals,

GAR. V. dném. Prog, 11, No. o (1971).
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The roots had higher digestible values in CP and NFE than the tops
being 11.44% and 38.26% while they contain lower EE and CF values
than. the tops being successively 1% and 9.00%. The feeding value of the
roots as fed was 50.27% SV and 55.11% TDN,

The feeding value of fodder beed roots expressed as SV approaches those
of the undecorticcated cotton seed cake and rice bran (Ghonein, 1967.) The
same findings are quite simelar to those reported by Ghonein, 1967 with
same findings are quite simelar to those reported by Ghonein 1976 with
fodder beet roots. He advised applications as dried material than can be
added to the rations of the lactating and fattening animals,

Moreover, the roots contain a narrow nutritive ratio heing 1 : 4 which
could be snitable for feeding the lactating and growing animals,

This scope of research directs the attention to more investigations to
be carried out on fodder beet tops and roots and the requirements of the
different animals from each ingredient.

The introduction of such feed-stuff to be cultivated in the UAR will
help in solving problem of feed-stuff shortage in this country specially during
the summer period.
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Frgure 1.—Showing a complete plant which eoculd reach
a height of 80 cm.
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