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ABSTRACT

The present investigation was carried out at Agriculture Research Station
and Animal Production Research Institute Gemmieza, Gharbia Governorate during
1998/1999 and 1999/2000 seasons to study the response of fodder beet (Beta
vulgaris) to potassium fertilizer rates (0, 25, 50 and 75 kgKO:/fed) and its utilization in
feeding sheep. The obtained data revealed that growth characters of fodder beet
plants (root length), dry forage yields and forage quality (crude protein, curde fiber,
and ash vields/fed) increased with increasing of potassium fertilizer up to 50 kg/fed.
While, root diameter and fresh forage yields increased at the rate of 25 kgK,O/fed.

As a results of potassium fertilizer up to 50 kg/fed dry matter intake (DM)
and digestible crude protein (DCP) and chemical composition of crude protein (CF),
ether extract (EE) and ash% were higher when compared with those of other
treatments. Total dry matter intake by sheep was significantly higher at 75 kg K,O/fed
compared with other treatments level. Fresh beet roots treated with highest level of K
fertilizer are more palatability by sheep. Increasing the leve! of K fertilizer upto
25 Kgifed improved DM, OM, CP and CF digestibility. Nutritive value and feed units
intake [(TDN) and (SE)] increased at the rate of 25 kg K;O/fed.
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INTRODUCTION

During summer season, animai need green forage in which the green
fodder is scarce. Fodder beet, as a2 new winter forage crop in Egypt, comes
mature at the end of berseem season. Then it could be kept during summer
season to fill some of the gap in green forage for livestock feeding. The root
yield as well as the above ground parts are used either for feeding animal
directly or for making silage. Fodder beet area is increasing in the last few
years in Egypt.

Fodder beet recommended as a good source of energy (roots) and
protein (leaves) for animal feeding (Knabe etal., 1986 and Schwarz et al..
1992). In addition, it was found to be suitable for wide range of soil (Rammah
et al, 1984 and Zaki, 1995). The fodder beet is harvested within a very
limited of time, therefor it is essential to find out the suitable way to conserve
it to narrow to gab of feeding during summer and early autumn where the
storage in feedstuffs is usually at its peak.

Potassium is considered to be an essential element which is
responsible for many functions of enzymes needed for the vital processes
and growth. Balba (1968) stated that K is essential for translocation of
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carbohydrates in plants. Tirue and Pascaru (1975) reported that fodder beet
root yields were increased by increasing K-fertilizer application. Turkina
(1975) found that application of 120 kg/ha each of N. P,0Os and KO
increased root yield by 16.37%. Chochola (1978) reported that K increased
root weight of sugar beet by favouring transport of metabolites to the storage
organ. Bucher et al. (1982) and Orlovius (1984) found that K fertilizer
increased root weight of fodder beet by improving transport of metabolites to
the storage organs. Ali et al. (1984) found that K fertilization has a vital role in
fodder beet production, and the application of 75 kg K,O/fed at planting is
quite enough for best production. Taha et al. (1994) demonstrated that the
average amount of potassium removed by the crop was nearly twice that of
nitrogen and eight times that of phosphorous.

The objectives of this study was to investigate the effect of different
levels of potassium fertilization on the productivity and quality of fodder beat
and to determine the feed intake and nutrients digestibility, using fodder beet
roots in sheep diets.

MATERIALS AND METHODS

The present investigation was carried out at Agriculture Research
Station and Animal production Research Institute Gemmieza, Gharbia
Governorate during 1998/1999 and 1999/2000 seasons to study the
response of fodder beet (Befa vulgaris) to four potassium fertilizer rates (0,
25, 50 and 75 kgK,O/fed) and its utilization in feeding sheep. A randomized
complete block design with four replications was used. The plot area was
12.37 m® (3.30 < 3.75m) included 9 rows for the distances 35 cm between
rows. Calcium super phosphate (15.5% P,0s) was applied at the rate of
150 kg/fed during seedbed preparation. Nitrogen fertilizer as a urea (46% N)
at the rate of 200 kg/fed and potassium sulphate (48% K;O) at the rate of 0,
25, 50 and 75 Kg/fed were splited into two equal portions. The first portion
was applied after thinning (30 days after sowing in the two seasons). After
60 days from thinning, the other portion of nitrogen and potassium fertilization
were applied. Fodder beet seeds (voroshenger cv.) were sown at a rate of
3 kg/fed on November 20,27 in the first and the second seasons, respectively
in hills 25cm a part. The plants were thinned to one plant per hill 30 days
after sowing. Other cultural practices were carried out atusual for fodder
beet. Fodder beet was harvested, on June 24 and 15 in the 1*and 2™
seasons, respectively. At harvest, the following characters were recorded:

| Growth and forage yield
1- Root length (cm)
2- Root diameter (cm)

3- Fresh forage yield included laves and roots (ton/fed)
4- Dry forage yield included laves and roots (ton/fed)

Il Forage quality

The following characters were estimated on the roots:
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1- CP % and yield /fed
2- CF % and yield /fed
3- Ash% and yield/fed

In order to study the some parameters of the nutritive values,
digestion coefficient and feed intake, four digestibility trials were carried out
using twelve adult Oseamy rams which were divided into 4 groups each of
3rams with an average body weight of 64.5 kg to evaluate the experimental
rations which consists of concentrate feed mixture (CFM) at the rate 1.5% of
their live body weight (LBW) and fodder beet root ad-iibitum under for levels
of K fertilizer (0, 25, 50 and 75 kg K,O/fed). The digestibility trial lasted 21
days, the first 14 days were used as preliminary period along with 7 days
collection period. The rams were put individually in metabolic cage during the
experiments in quantities 10% more than what needed for maintenance. The
rams were fed twice daily at 8 a.m and 4 p.m. Water was offered after fedding
in free amount. Chemical composition of feedstuffs and feces were carried
out according to A.O.A.C. (1980). In this concern the characters were
studied.

The obtained data were statistically analyzed according tc Senedecar and
Cochran (1967) and means were tested for differences using Duncan's
Multiple Range Test (Duncan; 1955).

RESULTS AND DISCUSSION

i- Effect of potassium fertilizer rate on:
A- Growth parameters and forage yield

Data presented in Table (1) show thatin both seascns, varying the
rate of potassium fertilizer significantly affected ail growth and yield
characters studied. Root length tended to increase as K fertilizer rate
increased up to 50 kg K;O/ffed while, root diameter responded significantly
and positively with increasing K fertifizer rate up to 25 kg K;O/fed. In addition,
increasing potassium fertilizer increased fresh forage yield up to 25 kgN/fed
and dry forage yield up to 50 kgN/fed in both seasons. The results indicate
that potassium application at the rate of 25kg K,Offed resulted in a
significant increase in fresh forage yield by 23.69% and 28.08% over the
control treatment in the first and second seasons, respectively. Also, results
indicate that potassium fertilization at the rate of 50 kg K,O/fed resuited in an
increase in the dry forage yield by 38.65% and 37.30% over the control
treatment in the first and second seasons, respectively. This increase in the
forage yield may be due to the increase in root length and diameter. Such
increase in fresh yield could be due mainly to favourable effect of K element
on the vegetative growth of plants through enhancing the photosynthesis
process and consequently the accumulation of dry matter in roots.

The role of potassium as a macronutrient element in plant nutrition
can not be ignored. Though its role in protein, carbohydrates
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Table (1): Growth and forage yield of fodder beet as affected by
potassium fertilizer levels during 1998/99 and 1999/2000
seasons.

EPotassium Root length Root diameter | Fresh forage Dry forage yield|

fertilizer (cm) (cm) yield tonifed ton/fed |

KgK:O/fed | 98/99 99/2000, 98/99 |99/2000/ 98/99 [99/2000| 98/99 99!20@

‘ 0 [22.05¢ | 28.38c | 10.00b | 10.43c | 47.20c | 49.93c | 6.83b | 6.30c |

[ 25 24 55b | 32.50b | 11.60a | 15.48a | 58.38a | 63.95a | 9.35a | 7.25bC |

50 27.85a | 37.56a | 11.58a | 12.38b | 58.10a | 58.95b | 9.47a | 8.65a
75 23.40b | 31.25b | 10.05b | 11.68b | 52.65b | 57.51b | 9.08a | 7.75ab
Mean 2446 | 32.42 | 10.81 | 12.49 | 54.08 | 57.51 8.68 7.49

a,b.c Means with different superscripts at the same column are significantly (P < 0.05)

different.

Table (2): Quality characters (cp, cf and ash percentages and there
yields of fodder beet (roots) as affected by potassium fertilizer

levels during 1998/99 and 1999/2000 seasons.

. Traits| Crude protein yield | Crude fiber Ash yield
' | yield
'KgK:0/fed % Kglfed | % | Kglfed % | Kglifed
1998/1999
0 10.0 [683 b| 1252 (87629 b| 828 |56552 b
25 11.03 |1031.31 a|] 11.49 [1074.32 a| 9.02 |84337 a
50 13.10 |124057 a| 11.72 [1109.88 a| 1049 |993.40 a
75 1150 |1044.20 a| 1163 [1056.00 al 9.57 [868.96 a
1999/2000
0 1050 | 6615 b| 1226 [77238 b| 9.09 |57267 b
25 11.06 180185 a| 1274 [93365a| 905 |656.13 a
50 12.01 |1116.72 a] 1121 [969.67 a| 9.80 847.7 a
i 75 1160 |87575 a| 11.78 [91295a] 991 |[768.03 a

a,b,c Means with different superscripts at the same column are significantly
(P < 0.05) different.

synthesis as well as translocation of charbohydrates is well known.
Supporting results were obtained by Tyamin (1981) and Marie (1984) who
reported that potassium application increased the yields of tops and rocts of
fodder beet. Abdel-Aal (1990) found that increasing potassium fertilizer up to
72 kg K,O/fed increased significantly root diameter, total weight/plant and
total vyield/fed (top + roots). Moreover, Basha (1998) found that adding
potassium fertilizer at rate of 48 Kg K,O/fed to fodder beet increased, root
diameter and fresh and dry forage yield/fed up to 75 kg K;O/fed.

B- Forage quality:

The analysis of variance showed that potassium fertilizer treatments
had a significant effect on crude protein, crude fiber and ash yields/fed as
shown in Table (2) The obtained data indicated that crude protein, crude fiber
and ash yields increased with increasing potassium application from 0 kgifed
to 50 kg K.Offed. The increases percentage for the plants fertilized with 25,
50 and 75 kg K/fed over the control reached 50.99, 81.64 and 52.88% in the
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first season and 2122, 68.82 and 32.39% in the second season for crude
protein, 22.59, 26.66 and 20.51% in the first season and 20.88, 25.54 and
18 20% in the second season for crude fiber, and 49.13, 75.66 and 53.66% in
the first season and 14.57, 48.03 and 34.11% in the second season for ash
yield, respectively.

It could be suggested that the increase in crude protein, crude fiber
and ash yields may be due to the increase in dry forage yield and an increase
in their percentages. These results are similar to those found by El-Khawaga
and Zeiton (1993) who found that application of potassium fertilizer up to
80kg K,Offed significantly affected, crude protein percentage and ash
percentage. Also, El-Seifi (1997) revealed that potassium fertilizer, especially
at 15 kg K,Offed increased thicknes, fresh weight and dry weight of snap
bean pods. His results indicated also that potassium is necessary to improve
the pods quality.

2- Nutritional evaluation and utilization of fodder beet roots
A- Chemical composition:

Chemical composition of feedstuffs and experimental rations are
presented in Table (4). Highest values of crude protein (CP), ether extract
(EE) and ash% were obtained when plants supplied with 50 kg K,;O/fed. Most
nutrient of fodder beet root were at same trend obtained by Mehany (1991)
and Zaki (1995).

B- Forage yield:

As a result of potassium fertilization, yields of fresh forage, dry mater
(DM), total digestible nutrients (TDN) and digestible crude protein (DCP) were
significantly (P < 0.05) higher when compared with corresponding values of
control treatment Table (3). The highest values (P < 0.05) of fresh forage,
(DM), (TDN) and (DCP) were obtained by 25 kg KO and 50 kg K;C/fed
fertilizers.

Table (3): Fresh and dry matter fodder beet yield (ton/fed) as affected
by pctassium fertilizer levels

E Mom Potassium fertilizer levels kg/fed

! 0.0 25 50 75
Fresh (ton/fed) 47 20c +0.70 58.38a+0.63 [58.10a=0.94 52.65b = 0.53
DM (ton/fed) 6.83b=0.10 [9.35a:0.10 ©947a:015 ©.08a:009
TDN (ton/fed) 5.00c £ 0.08 iG.BBa +0.07 ©6.73a+0.11 6.35b £ 0.07
DCP(gm/fed)  069d=001 0.97b+001 [1.07a=002 0.92c = 0.01

ab,c Means with different superscripts at the same row are significantly (P < 0.05)

different.
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Table (4): Chemical composition of concentrate feed mixture, fodder
beet with different levels of potassium fertilizer and
experimental rotions (on DM basis).

ke oM Nutrients in DM %

oM CP | CF | EE [ NFE | Ash
Concentrate feed mixture (CFM)
dderhaat ront 90.46| 9050 |16.50{12.46| 3.85 |57.699.50
0.0 kg K;O/fed 1447| 91.72 |10.00/12.52| 1.24 |67.96|8.28
25 kg K.O/fed 16.01| 90.98 |11.03|11.49| 2.12 |66.34 | 9.02
50 kg K2O/fed 16.29| 89.51 |[13.10{11.72| 2.73 |61.96|10.49
75 kg K20/fed 17.24] 9143 |11.50|11.63| 2.25 |65.05]|9.57
Calculated chemical composition of On DM basis
xperimental rations
.0 kg K:Offed 30.83| 89.80 |[14.10|12.48]| 2.89 |61.48|9.05|
25 kg K2O/fed 32.14| 90.70 |14.38|12.09| 3.18 [61.04|9.31
150 kg K2Olfed 3352| 90.13 [1563(11.92| 3.43 |59.29(9.73
75 kg Kz0/fed 33.77! 90.87 [|14.53[12.13| 3.13 [60.45!9.76|

The ingredients of feed mixture were 34% undecortecated cotton
seed cake, 35% wheat bran, 16% yellow corn, 10% rice bran, 3% molasses
1% limestone and 1% salt.

C- Digestion coefficients:

Total dry matter (DM) intake by sheep as (g/head/day), (g/kg W°™)
and (kgi‘loo kg BW) were shown in Table (5) the total DM intake as g per
kgW® ™ or kg per 100 kg body weight (BW) was significantly (P < 0.05) higher
at 75 kg K,O/fed than those of others treatments. These results indicated that
roots of fodder beet treated with the highest level of potassium fertilizer are
more palatability by sheep. Moreover, the daily DM intake from the
experimental rations were higher than maintenance allowances (2% BW) for
sheep which is recommended by NRC (1975) due to the high palatability of
fodder beet roots and to cover their nutritional recuirements.

The digestion coefficient of all nutrients were not differ significantly
hetween four levels of potassium fertilization. It could be cbserved that the
DM, CM, CP, and CF digestibility of group supplied with 25 kg K;O/fed were
slightly higher than other groups. Increasing the level of K fertilizer up to
50 kg/fed improved CP and EE digestibility. Similar results were obtainad by
Shalaby {1989) and Zaki(1995). But decrease DM and OM digestibility may
be to increasing DMI. While, increasing CP digestibility due to increasing
content DCP gm/fed.
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Table (5): Feed intake and digestion coefficients of fodder beet rations

fed by rams
I Potassium
ltoms e =t N 1 0
DM intake (g/h/d):
M ' 897 935 953 980
B 519 592 559 586
otal DM intake (g/h/d) 1416 = 145.91 | 1527 +31.14 [1512 + 154.37 | 1566 + 32.79
otal DM intake (g/kgW"’®) 64.10b+2.096747b=0.18 6558 b+ 1.48|70.26 a = 0.48
‘f‘\;j_')DM b 10k 22394005 | 23902001 | 231c£002 | 24722001 |
igestion coefficients %
ry matter (DM) 7423 +415 | 7456+1.24 | 7315+234 | 71.80+1.73
rganic matter (OM) 75.40+4.43 | 77.27+1.11 | 7470+221 | 7367+ 1.44
rude protein (CP) 71.35+346 | 7227113 | 7216+1.25 | 69.05+2.19 |
rude fiber (CF) 4824 +4.07 | 49.89+2.11 | 46.18+3.02 | 42.69+2.87
Ether extract (EE) 85.72+2.40 | 86.77+£0.29 | 86.92+0.81 | 8559 +0.87
itrogen free extract (NFE) 83.95:1.34 | 83.37+140 | 80.44 +2.47 | 80.23+1.15

a,b,c Means with different superscripts at the same column are significantly (P < 0.05)
different.

D- Nutritive value and feed units intake:

Nutritive value and daily feed units intake of sheep fed the
experimental rations contain four levels of potassium fertilizer are presented
in Table (6). On DM basis, the total digestible nutrients (TDN) and SE tested
ration increased at the rate of 25kg K,Offed, but DCP increased by
increasing the level of potassium fertilizer up to 50 kg K,O/fed and due to
increasing digestion coefficient and increasing CP content in ration. This
could be associated with the highest CP digestibility value as a result of the
increase of nitrogen in fodder beet root. El-Khawaga and Zeiton (1993) found
that crude protein content in roots was significantly increased with increasing
potassium up to 80 kg K,;O/fed.

Table (6): Nutritive value and feed units intake of fodder beet rations fed

by rams
Potassium fertilizer levels kgifed
Homs N T A A > &
Nutritive value (DM basis)
TDN % 7328257 [7352+1.02 [71.14+1.92 169.91+1.30
ISE % 6665252 66.94+1.04 64.60+1.80 [63.37+1.31
DCP % 10.07+054 [10.39+0.16 [11.27+0.05 [10.10=0.33
[Feed units intake:
EZNQWd 1037.64= 1122.65 £ 37.57(1075.64=133.20(1094.79 = 6.72 |
140.03 !

Ng/kgW' > 46.04 =255 49.61:0.82 46.81:225 4764=086
SEg/h/d 3.76 = 129.70{1022.17 = 35.89/976.75 = 121.78/992.37 = 6.20
SE g/kgW' ™ 187+242 M517=082 4250-208 |4318:076 |
DCPg/h/d 142.59 - 21.67 |158.66 =440 [170.40 = 16.20 [158.17 +3.52 |
DCPg/KgW’ ™ 6.33+046 7.01=0.12 7.42-0.13 6.88 =0.19 i
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Basha (1998) reported that adding K fertilizer at rate of 48 kg K,O/fed
increased protein content. The feed units intake by sheep as TDN, SE and
DCP per gh/d or kgW®”™ were not significantly different among all
experimental rations, but the improved DCP intake was obtained by
increasing potassium fertilizer that may be due to improve DCP nutrient and
CP digestibility. These results are in agreement with those obtained by Zaki
(1995).

In conclusion, the results of the present study showed that potassium
fertilizer levels up to 50 kg K,O/fed could successfully improved CP content
for ruminant rations, and can be replace nearly one third of concentrate feed
mixture in ration.

Further study needed to investigate the effect of feeding fodder beet
root fertilizer with 25 kg KO or 50 kg K;O/fed levels on milk production and
growth performance.
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