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ABSTRACT

Two sets of fodder beet (Beta vulgaris L.) genotypes were
evaluated for their productivity and chemical composition in the
Sultanate of Oman over different locations and .years. The pooled
analysis indicated that genotypes of first set were significantly
different in fresh fodder yield between the two locations having both
soil and irrigation water quality difference, while that of second set of
genotyes indicated the absence of any influence in performance over
years (74.47 to 76.98 t/ha). The yield levels of fodder beet genotypes
at a location having sandy soil with irrigation water of over 5000
umhos/ cm (114.99 t/ha) weremore than those at another location
whose land was also sandy but with irrigation water of about 2000
pmhos/ ¢cm (86,91 t/ha). The studies on nutrient composition of
fodder beet genotypes revealed that fodder beet tubers were rich in
starch (NFE = 73.0 to 81.0% of DM ) forming a good source of
carbohydrates. The leaves on the other hand, had more crude protein
(8.8 to 17.2% of DM) and ash (25.0-33.2% of DM) as compared to
the tubers.
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INTRODUCTION .

The Sultanate of Oman, being the second largest country in
the Arabian Peninsula, has 101346 ha of agricultural arid land of
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which 61530 ha is currently under cultivation (Ministry of
Agriculture and Fisheries, 1995). Annual rainfall varies from less
than 50 mm to little more than 300 mm in North Oman mountains,
with a mean daily evapotranspiration of 10 to 12 mm, depending
upon temperature and humidity conditions (Ministry of Water
‘Resources, 1995). The area under cultivation increased by about 28%
from 1980 to 1993. As a result, the total agricultural production
increased from 300,000 tons to over a million tons during the same
period. The total production comprised 66% fodders, 22% fruits,
10% vegetables and 2% cereals (Ministry of Agriculture and
Fisheries, 1995). The fodder demand in the Sultanate is mostly met
by the local production of Rhodes grass, Alfalfa and some annual
forage cereals and legumes. Recently, the situation in both water and
soil is changing towards salinity due to either lack of rains or
excessive pumping of ground water over the years. This would
expectedly affect the future fodder production in the country since
major fodder crops like Rhodes grass and Alfalfa are respectively
moderately salt tolerant and sensitive (Maas and Hoffman, 1977).
That’s why it’s important for alternative crops like fodder beets
which are known for their tolerance to high salinity conditions to be
cultivated either in salt affected soils or with brackish water of over 7
ds/m (Shalaby et al., 1989 and Rozema et al., 1991),

Fodder beet is popular in many countries like New Zealand,
Denmark, Germany, USA, Australia, Syria and Egypt since it can
yield more than 80 t/ha of fresh fodder under favorable conditions
(Shalaby ef al., 1989) and an average of about 40-50 t/ha in 60-80
days (Chatterjee and Das, 1989). Kiely ef al. (1991) stated that fodder
beets, managed properly, could produce 20 t/ha of dry matter in one
harvest as compared to 13 to 15 t/ha from 4 cuts of grass. The studies
on the nutritive value of fodder beet were attempted by few authors.
The fodder beet was found to have 9.69 times higher nutritive value
as compared to feed barley (Paska, 1994). The nutrient composition
of fodder beet varies between cultivars, growing conditions and tops
and roots of the plant. Fodder beet could be utilized as a whole (Kiely
et al, 1991) or chopped (Darwish ef al,, 1989) to feed the animals.

The fodder beet was recently introduced into the Sultanate of
Oman to test its performance under the prevailing harsh soil and
water conditions (Ministry of Agriculture and Fisheries, 1994). The
present investigation was carried for four years between 1993/94 and
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1997/98 in two locations, with prime objectives to evaluate the
performance of fodder beet genotypes for their productivity and
fodder quality, and to rationalize the possibilities of cultivating
fodder beet in salinity affected waste lands of the Sultanate.

MATERIALS AND METHODS

A set of three fodder beet (Befa vulgaris L.) genotypes
(Peramono, Petra and Anissa) was evaluated during the winter
seasons of 1994/95 and 1995/96 at the Agriculture Research Center
(ARC) and Livestock Research Center (LRC) in Rumais, Sultanate of
Oman. Another set of two genotypes of foddder beet from Europe
(Jamon and Wintergold) was evaluated during the winter seasons of
1996/97 and 1997/98 at LRC. The values of some physical and
chemical characteristics of the experimental soils at ARC and LRC
are presented in Table 1 (Chapman and Pratt, 1961). The trials were
laid in Randomized Complete Block Design (RCBD) during
November, Each entry was planted in plots of seven rows 3.00 m
long at a spacing of 50 x 20cm. The seed rate used was 4 kg/ha. The
crop was fertilized with 80 kg N, 60 kg P,0Os and 60 kg K,0/ha in the
form of urea, triple super phosphate and potassium sulphate
respectively. The entire quantities of potassium and phosphatic
fertilizers along with half the nitrogen fertilizer were applied before
sowing while the remaining nitrogen was applied one month after
sowing. The crop was sprinkler rrigated till harvest 2 to 3 times a
week with water of over 5000 pmhos/cm accounting to a total of 255
mm in 1994/95 and 240.5 mm in 1995/96 at ARC while the crop was
irrigated with water of about 2000 pmhos/cm at LRC accounting a
total of 248.4 mm in 1994/95, 234 mm in 1995/96, 254.5mm in
1996/97 and 242.6 mm in 1997/98 . The entries were harvested
between 70 and 85 days after sowing.

Measurements of leaf top length (cm), tuber length (cm),
tuber diameter (cm), leaf top weight/ plant (kg), tuber weight/ plant
(kg) and fresh fodder yield / plot (kg) were recorded at the time of
harvest. Samples of the crop were analyzed for nutrient composition
(AOAC, 1984). The data were subjected to statistical analyses
according to the methods of Gomez and Gomez (1984) using the
MSTAT computer program.
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Table 1, Physical and chemical characteristics of the experimental
soils at Agricultural Research Center (ARC) and Livestock Research

Center (LRC)

Characteristics ARC LRC
Physical
Coarse sand (%) 6.9 21.7
Fine sand (%) 76.8 63.0
Silt (%) 4.9 3.9
Clay (%) 11.4 114
Texture sand sand
Chemical
Ec (L:5)ds 10.00 2.00
pH (1:5) 7.90 7.70
Soluble Cations (meq./100g)
Na 144.30 15.90
K 1.50 0.17
Soluble Anions (meq./100g)
Cl 115,00 19.50
N (%) 0.05 0.04
P (meq./100g) 13.84 1.76
RESULTS AND DISCUSSION

The combined two year mean data of the first set of genotypes
with respect to growth and yield attributes for the two locations and
that of second set for one location, along with the ANOVA
components of pooled analysis for fresh fodder yield, are given

respectively in Tables 2, 3, 4 and 5.
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Table 2. Growth and yield atiributes of three fodder beet genotypes
over two years at Agricultural Research Center (ARC) and Livestock

Research Center (LRC)
ARC LRC
Attributes Pera- Pefra Anissa Pera- Petra Anissa
mono mono

Leaf top length 429 422 364 472 47.6 435
(cm)

Tuber length 47.5 25.6 232 263 267 276
(cm)
Tuber diameter 10.5 11.6 10.3 10.3 103 10.9
(cm)

Leaf top weight 0.95 0.85 0.55 0.73 063 038l
/ plant (kg)
Tuber wt/plant 1.09 1.31 0.90 .14 072 090

(kg)

Yield fresh 130.95 1189 12198 96.88 883 9794
fodder (t/ha)

Tuber color Red Red White  Red Red White

The result of each location revealed that fodder beet
genotypes were not significantly different (P > 0.05) for all growth
and yield attributes considered for evaluation. With respect to the
first set of genotypes, at ARC, Peramono produced the highest mean
fresh fodder yield of 130.95 t/ha followed by Anissa (121.98) and
Petra (118.96 t/ha). At LRC, Anissa produced the highest fresh
fodder yield of 97.94 t/ha followed by Peramono (96.88 t/ha) and
Petra (88.25 t/ha). With respect to growth attributes, at ARC the leaf
top length varied between 36.4 cm (Anissa) and 42.9 cm (Peramono);
tuber length between 23.2 cm (Anissa) and 47.5 cm (Peramono);
tuber diameter between 10.3 ¢cm (Anissa) and 11.6 cm (Petra); leaf
top weight/plant between 0.55 kg (Anissa) and 0.95 kg (Peramono)
and the tuber weight/plant varied between 0.90 kg (Anissa) and 1.31
kg (Petra). At LRC, the leaf top length varied between 43.5 cm
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(Anissa) and 47.2 cm (Peramono); tuber length between 26.3 cm
(Peramono) and 27.6 cm (Anissa); tuber diameter between 10.3 cm
(Peramono) and 10.9 cm (Anissa); leaf top weight/plant between 0.63
kg (Petra) and 0.81 kg (Anissa); and the tuber weight/plant varied
between 0.72 kg (Petra) and 1.14 kg (Peramono) (Table 2).

Table 3. Statistical parameters and polled analysis for fresh fodder
yield (t/ha) in two cropping seasons at Agricultural Research Center
(ARC) and Livestock Research Center (LRC)

ARC LRC

Year 1994/95  1995/96  1994/95  1995/96

F-Test NS NS NS NS

S. E of means (+) 6.99 18.70 4.62 16.72

CV(%) 18.96 22.56 17.34 25.78
Pooled analysis

Genotypes NS NS

Locations *E *

Replications in Locations NS NS

Genotypes X Locations NS NS

S.E. (+) 4.57 10.79

NS: Not Significant, **: (P<0,01), *: (P<0.05)

On the other hand, with respect to the second set of genotypes
at LRC, Jamon produced the highest fresh fodder yield of 76.98 t/ha
as compared to Wintergold (74.47 t/ha). The leaf top length varied
between 49.7 ¢em (Jamon) and 53.8 cm (Wintergold); tuber length
between 21.0 em (Jamon) and 22.2 em (Wintergold); tuber diameter
between 5.7 em (Wintergold) and 6.7 cm (J amon); leaf top weight/
plant between 0.98 kg (Wintergold) and 1.06 kg (Jamon) and the
tuber weight/ plant varied between 0.55 kg (Jamon) and 0.56 kg
(Wintergold) (Table 4). The results of pooled analysis for the fresh
fodder yield data over two locations indicated that the genotypes
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performed differently between the locations in both years, 1994/95
(P < 0.01) and 1995/96 (P < 0.05) (Table 3).

Table 4. Mean of growth and yield attributes of fodder beet
genotypes over two seasons at Livestock Research Center (LRC)

(Fenotype Jamon  Wintergold
Leaf top length (cm) 497 53.8
Tuber length (cm) 21.0 22.2
Tuber diameter (cm) 6.7 5.7
Leaf top weight / plant (kg) 1.06 0.98
Tuber weight/plant (kg) 0.55 0.56
Fresh fodder yield (t/ha) 76.98 74.47
Tuber color Safron-red

The fresh fodder yield levels of three fodder beet genotypes at
ARC were more than those at LRC in both years due to higher leaf
top weight/ plant and tuber weight/ plant at ARC, However, higher
yield levels could also be attributed to soil and water quality
differences between the two sites, ARC being more affected by both
soil and water salinity than LRC. Such an observation was also made
by Rozema et al.(1991) where fodder beet was found to grow even
better in salt affected arable land than in non-saline control plots. The
studies on nutrient composition of these fodder beet genotypes
revealed that fodder beet tubers were rich in Nitrogen Free Extract
(NFE 73.0 to 81.0%) and low in crude fiber (CF =5.8 to 7.8%).
Crude protein (CP) content of the leaves (8.8 to 17.2%) was either
the same or higher than that of tubers (4.5 to 9.8%) atd Rhodes grass
(8.8%) but the leaves had more ash (25.0 to 33.2%) as compared to
tubers (6.0 to 10.6%).

26




Table 5. Statistical parameters and pooled analysis for fresh fodder
yield (t/ha) in two cropping seasons at Livestock Rescarch Center

Year 1996/97  1997/98
F-Test NS NS

S. Em (1) 7.87 15.88
CV(%) 28.92 31.69

Pooled analysis

Genotypes NS
Years NS
Replications in Locations NS
Genotypes X Locations NS
S.E. () 14,38

NS: Not Significant

However, dry matter (DM) content was lower in the leaves
(6.7 to 10.1%) than in tubers (9.8 to 15.5%) and Rhodes grass
(19.8%) (Table 6). Similar observations on the CP and NFE (starch)
with respect to leaf (ops and tubers were reported by Mazuela and
Pilar (1991), Sidak and Miroshnichenko (1993) and Bruzdziak ef al.
(1994). Thus, fodder beets have been productive in the winter season
in yielding an average fresh fodder yield of 114.99 t/ha irrespective
of genotypes at ARC which has the problem of both soil and water
salinity, and 86.91 t/ha at LRC having better soil and water quality as
compared to the former. Thus, fodder beet somewhat shown to be a
more productive crop for a saline agro-ecosystem and can be safely
introduced in the salinity affected lands of the arid region where
important food and fodder crops prove unproductive.

27




Table 6. Chemical composition of fodder beet (leaves and tubers) as
compared to Rhodes grass (% Dry Matter basis)

Genotype DM CP CF EE Ash NFE

Peramono

Leaves 85 114 108 2.5 25.0 50.3

Tubers 10,0 9.8 63 03 10.6 73.0
Petra

Leaves 1.1 158 101 24 28.0 4377

Tubets 155 4.5 58 0.2 8.5 §1.0
Anissa

Leaves g4 120 103 24 254 499

Tubers 14.0 8.0 58 0.3 7.8 78.1
Winter old

Leaves 7.1 172 152 2.3 25.0 40.3

Tubers .8 4.6 7.8 0.3 6.0 80.5
Jamon

Leaves 6.7 88 145 25 33.2 41.1

Tubers 122 64 73 0.2 7.0 79.1
Rhodes grass

198 88 340 1.8 12.6 42.8

CP = Crude protein, CF = Crude fiber, EE = Ether extraci, NFE = Nitrogen fiee
exiract
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