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NUTRITIONAL STUDIES ON USING SUGAR BEET TOPS IN
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SUMMARY

To study the effect of feeding dairy cows on dried sugar beet tops and its silage
upon their performances a 16 - week feeding experiment was carried out using five
lactating Friesian cows in swing - over design . Rations contained (on DM basis),
65.0 % concentrate mixture , 17.5 % berseem hay and 17.5 % rice straw (control ) ;
60.0 % concentrate mixture and 40.0 % dried sugar beet tops ( 1st tested ration ) ;
55.0 % concentrate mixture and 45.0 % sugar beet tops silage ( 2nd tested ration ) .

Results revealed that feeding dried sugar beet tops or its silage increased milk and
FCM yleld . Cows fed both tested rations produced more fat | CP, lactose , SNF and
TS yield , than cows fed contral ration .

Cows fed dried sugar beet tops gave the best production efficiency , followed by
cows fed silage and control rations . Also, cows fed dried sugar beet tops and its
silage were the most economic milk procedures compared with cows fed control
ration . Using dried sugar beet tops and its silage along with concentrate mixture
reduced concentrate mixture consumption by 13.04% and 22.5% in the 1st and 2nd
tested rations . respectively , compared with control ration |
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INTRODUCTION

The continuous increase in sugar demands leads to a marked increase in sugar
beet cultivation. About 45.000 Feddans are cultivated in 1991 with sugar beet in Kafr
El-Sheikh province which form about 90% of that cultivated in the republic (Central
Agency for Public Mobilization and Statistics, 1950/1 991). Therefore, sugar beet tops
are produced in large quantities as green residue at the harvesting time in this
province, 17 tons of sugar beet are produced in each Feddan and 12.5 tons of green
tops are left in (Improvement of Sugar Beet Production and Utilization, 1990).
However, this residue is not safe to be used as such . and feeding considerable of the
fresh tops is not advisable . On the other hand, because its high moisture content
and the perishable nature, the fresh tops is difficult to dry and ferment quickly
causing fly - breeding nuisance and always present potential air and water pollution
problems,
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It was clear from the previous studies ( Ghoneim , 1964 : Kosar and Proksova
1975, Brabander of &/ ., 1983 ; Koljajic et al ., 1983 Bendary et a/ ., 1992 a, b, ¢, d
and Baker , 1995 that sugar beet tops ( dried or silage ) is highly palatable roughage.
lts feeding value was distinctly high and can be used successfully for feeding
ruminants.

Drying or insilage of sugar beet tops may be help for solving some of the problems
of animal feeding and minimize such problems of disposal and pollution at least in
Kafr El-Sheikh province . It may offer a significant reduction in feed coast and
minimize the requirements for expensive concentrate mixture,

Therefore the present work aimed to study the effect of feeding dairy cows on dried
sugar beet tops and its silage on cows performance .

MATERIALS AND METHODS

This study was conducted during 1995 at Karda Experimental Research Station ,
Animal Prod. Research Institute to study the effect feeding dried sugar beet tops or
its silage along with concentrates on the performance of lactating Friesian cows .

Five Friesian cows , 450 - 550 Kg. weight, in the 2nd to 4th lactation, were used
after 6 weeks of calving in a swing - over trial as described by Abou - Hussein (1958).
The experiment extended for 16 weeks including four periods . Each period consisted
of 15 days (transition period ) followed by 13 days experimental period . Rations were
fed for successive durations while the control ration was fed first followed by the
tested rations (1and 2) and then the control ration again .

The cows were individually fed according to NRC (1988 ) allowances for dairy
cattle . The control ration ( initial and final ) composed of concentrate mixture , rice
straw and berseem hay at the level of 65 17.5 and 17.5 % of daily DM intake ,
respectively. The 1st tested ration had concentrate mixture and dried sugar beet tops
to supply 60 and 40 % of the daily DM intake respectively. The 2nd tested ration
contained 55.0 % concentrate mixture and 45.0 % sugar beet tops silage. :

Feeding allowance was adjusted every week according to body weight and milk
production. Concentrate mixture consisted of undecortecated cotton seed cake
30.8% , wheat bran 30.0% , soybean cake 4.0%, ground corn 17.2% , rice bran
10.0% , molasses 5.0% , limestone 2.0% and salt 1.0%. 3

Five metabolism trials were carried out, two of them before starting the feeding
experiment to determine digestibility coefficients and nutritive values of dried sugar
beet tops and its silage, using B calves (3 in each group ) weighing 300 - 350 Kg .
The other 3 metabolism trials were carried out for the experimental rations during the
feeding experiment . The cows were managed alike. Acid insoluble ash was used as
a natural marker ( Van Keulen and Young, 1977 ). Fecal samples were collected
from rectum twice daily for 7 days during the collection period. Rice straw was
offered twice daily at 8.0 a.m. and 12.0 noon, while berseem hay was fed once daily
at 11.0 a.m. and concentrate mixture at 9.0 a.m. and 4.0 p.m. Dried sugar beet tops
and its silage were offered at the same time as the rice straw. Water was offered to
the cows three times daily .

Representative samples of feedstuffs and feces were analyzed according to
AO.AC. (1980).

Efficiency of feed utilization was calculated for the experimental rations as the
amount of 4% FCM produced by 1 kg DM, TDN , SV and DCP . Feed conversion was
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calculated as the amount of DM, TDN , SV, and DCP in kg required to produce 1 kg
4 % FCM ( El-Saadany , 1991 ).

individual morning and evening milk yields were recorded daily and the 4 % FCM
for each cow was calculated from daily milk yield and the percentage of milk fat, the
formula of Gaines , 1923 was used: 4% FCM yield = 0.4 milk yield + 15 fat yield.
Composite milk samples from consecutive evening and morning samples were taken
through the 13 experimental day of each period , mixed in proportion to yield and
analyzed for fat , crude protein ( CP ), solids not fat (SNF) and total solids by Milko
Scan, Model 133 B ( A/SN . Foss Electric , 69 Slangerupgade Dk 3400 Hillerd ,
Denmark ) .

Statistical analysis was carried out according to Snedecor and Cochran (1982).
Differences among treatment means were tested by the multiple range test of Duncan
(1955).

RESULTS AND DISCUSSION

Composition of feedstuffs in this trial ( Table 1 ) indicates that dried sugar beet tops
and its silage contained low CF , nearly similar CP , EE, NFE and high ash content
compared with berseem hay . Ghoneim , (1964) reported that dried beet tops could
be used as a replacement of hay . The nutrient contents and nutritive values of dried
sugar beet tops and its silage (Table 1and 2) were within the range obtained by
Eweedah (1986) , Bendary et al. (1992 a,b,d) and Baker(1995). It is clear that sugar
beet tops contains relatively high level of both CP and NFE along with a low content
of CF. Therefore, the chemical composition of dried sugar beet tops and its silage
points to a high potential nutritive values of experimental rations .

Table 1. Chemical analysis of feed ingredients of the experimental rations.

Item Composition of DM %
DM oM CP EE CF NFE  Ash
Cone. mixture 8990 08110 1863 355 984 5908 890

Sugar beet tops silage 2013 6979 1243 277 08080 4469 30.21
Dried sugar beet tops 8871 71.94 1152 283 1183 4566 28.06
Berseem hay 89.22 86.88 1469 233 2366 4420 1312
Rice straw 88,81 8212 -"3.852 "-134 5424 4302 1788

The nutritive values obtained in the present study (Table 2) were relatively similar
with those obtained by Bendary et al. (1992) for friesian calves fattened on dried
sugar beet tops and its silage along with concentrate mixture

Milk chemical composition during the experimental period (Table 3 ) for both initial
and final conrtrol ration and the two tested rations didn't change greatly .

The adjusted data of milk yield and its components to the initial period (Table 5)
indicated that , using dried sugar. beet tops or its silage in the 1st and 2nd tested
ration increased significantly average milk and FCM yiel. Also cows fed both tested
rations produced more fat, CP, lactose, SNF and TS yields than those fed control
ration .

Data of voluntary feed and dry matter intake are presented in Table (6) . Results
indicated that cows fed 1st tested ration gave the best production efficiency and feed
conversion , followed by the 2nd tested and control ration. The better efficiency with
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concentrate mixture and dried sugar beettops and its silage might be attributed to
the high digestibility for all nutrients ( Table 4 ) . On the other hand , those cows fed
dried sugar beet tops or its silage were the most economic milk producers compared
with cows fed control ration. Feeding dried sugar beet tops and its silage
considerably reduced the average daily concentrate mixture intake by 1.38 Kg and
238 Kg in the 1st and 2nd tested rations, respectively compared with control
ration , without any adverse effects on milk production and cows performances. This
means that using dried sugar beet tops and its silage along with concentrate mixture
reduced concentrate mixture consumption by 13.04 % and 22.5 % in the 1st and 2nd
tested rations , respectively compared with feeding berseem hay, rice straw and
concentrate mixture in the control ration.

This appeared to encourage using sugar beet tops ( dried or silage ) for dairy cattie
with appreciable reduction in feeding costs and without any heaithy troubles and high
milk production .

Table 2. Dry matter content, digestibility coefficients and nutritive values of rations
fed to the experimental cows.

Sugar beet tops Treatments
ltems Control* Test rations

Dried Silage 1 2
Dry matter % 88.71 29.13 89.59 89 47 46 .81
Digestibility coefficients %: b i ¥
Organic matter T2:99 66.36 64.47b 66.14 5 70.44a
Crude protein 59.46 54 59 55.21b 63.11a 67.BQa
Ether extract 88.41 71.50 42.04 63.68 60.91
Crude fibber 59.43 46.15 8217 49 67 46.96
Nitrogen free extract 75.31 73.76 68.91 73.37 76.22
Nutritive values % as fed:
TDN. 47.84 14.21 52.37 53.40 28.09
8V. 41.84 12.66 47.98 47.93 25.74
DCP. 6.08 1,97 7.56 8.93 5.05
On DM basis:
TDN. 53.93 48.78 58.46 59.68 60.00
SV, 47.03 43.46 53.56 53.67 54.99
DCP. 6.85 6.76 8.44 998 10.79

“- Concentrate mixture + berseem hay + rice straw, 1- Concentrate mixture + dried sugar beet tops,
2- Concentrate mixture + sugar beet tops silage. 4
a,b, candd: Means having unlike superscripts differ significantly (p < 0.05).

Table 3. Milk chemical composition during the experimental period as affected by
tested rations.

Milk composition Initial Tested ration Final
gm/Kg milk control 1 2 control
Fat 35.4 346 40.0 34.0
Crude protein ( CP ) 28.28 28.30 2874 27.96
Lactose 50.72 50.72 51.50 49.86
Solid Not Fat ( SNF ) 85.0 84.24 85.76 8428

Total Solid (TS ) 120.4 118.84 126.76 118.28
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Table 4. Average daily milk yield and its components as affected by feeding
experimental rations .

ltem Milk FCM Fat Protein Lactose SNF 5
o (Kg) (Kg) (gm) (gm) (gm) (Kg)  (Kg)
Actual

Initial control 16.70 1555 591.2 4723 8460 142  2.01
Tested ration 1 1650 1516 5709 567.0 8369 139 196
Tested ration 2 14.0 1408 5602 3982 7211 096 1.76
Final control 114 1038 3876 3187 5684 096 134
After adjustment to initial period b
Initial control 16.708 15558 591.2¢ 47258 8470 1420 201
Tested ration 1 18267 16.90" 63878 5182° 9209 1542 2182
Tested ration 2 17.54A 17558 700.7A 55512 907.4 1518 2202
Final control 16.708 15558 5912¢ 47258 8470 1420 201b

A, B.C Means of the same column with different superscripts differ significantly (P < 0.01 ) .
a.,b. ¢4 Means of the same column with different superscripts differ significantly ( P < 0.05 ).

Table 5: Average daily feed intake and feed utilization efficiency of milk production
as affected by feeding experimental rations.

Treatments
Item Initial Tested ration Final
ration 1 2 ration

Average actual 4 % FCM, Kg / day 15.56 15.16 14.08 10.38
Average adjusted 4 % FCM, Kg/ day 15558 16,958 1755°A 1556
Average daily feed intake ( Kg / day );

Concentrate mixtures 10.58 9.20 8.20 7.0
Sugar beet tops silage - - 20.0
Dried sugar beet tops - 6.00 -
Berseem hay 3.00 - - 2
Rice straw 3.00 - -- 3
Total 16.68 156.20 28.20 12
As DM 14.85 13.60 13.20 10.75
As TDN 8.68 8.12 7.92 6.28
As SV 7.96 7.29 7.26 5.76
As DCP 1.25 1.36 1.42 0.91
Average 4 % FCM production efficiency:
Kg 4% FCM / Kg DM 1.05 1.3 1.07 0.97
Kg 4% FCM / Kg TDN 1.7gb 1.878 1.780 1.65
Kg 4% FCM / Kg S.V 1.95P 2.082 1.94P 1.8
Kg 4% FCM / Kg DCP 12.442 11,150 9.9¢ 11.4
Average feed conversion to 4% FCM:
Kg DM intake / 1Kg 4%FCM . 0.95 0.90 0.94 1.04
Kg TDN intake / 1Kg 4%FCM 0.56° 0.54b 0.56b 0.612
Kg SV intake / 1Kg 4%FCM 0.51b 0.48¢ 0.52P 0.552
_Kg DCP intake / 1Kg 4%FCM 008 0.09 0.10 0.09
A BC

héeans of the same row with different superscripts differ significantly (P <0.01).

3.b.¢.d: Means of the same row with different superscripts differ significantly ( P < 0.05 ) .
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