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ABSTRACT

Experiments were conducted to evaluate the effect of biofertilizer, matured
compost, mineral-N and their combinations on sugar beet varieties (Beta vulganis L.).
Ten sugar beet varieties growing on clay loam soil were employed. Seven treatmenls1
control, bio-fertilizer (BF), 20.0 tons feddan ! of compost (OM), 60 kg N feddan™
mineral-N, and BF with haif of OM and/or of N feddan™". Root weight, yield, total
soluble solids % (TSS%) sucrose % as well as morphological parameters of root and
leaves were determined. The compost composition and soil properties were analyzed.
The results indicated that the studied characters of sugar beet were increased
significantly by 'the use of the BF, OM, N and their combinations. The integration of
the three types of fertilizers showed positive effects on root yield and quality under the
studied conditions. Comparing the combinations of the fertilizer types with BF, OM
and N alone, the first surpassed the second in root yield by 37.70, 31.04 and 24.99%
but only 7.18, 6.65 and 5.47% in sucrose %, respectively. Results revealed that the
highest mean value of sucrose % (17.63) and TSS % (22.09) was obtained by bio-
fertilizer plus mineral-N, while the highest root yield (24.36 tons/ feddan ) was
obtained by the combination of BF, OM and mineral-N.

The results indicated that the varieties varied signiﬁcanﬂ¥ due to the treatments. The
highest root weight was 2042.69 and 1821.68 gplant” obtained for Cawmera and
Pamela, respectively. The two varieties showed the same trend, but Pamela
surpassed Cawmera in root vyield (tons/feddan ) under the studied conditions.
However, Cawmera was superior compared with Pamela for sucrose % and TSS %.
Deprase-poly variety had the highest values of sucrose % and TSS %. Des-poly
variety produced the lowest values of root weight and yield whereas; Hi-poly produced
the lowest sucrose % and TSS%.

The present investigation indicated that all interactions for the all studied characters of
sugar beet were significant among fertilization x cultivars x seasons except the root
weight (g/plant). The interaction among seasons x fert. treatments was not significant
for root yield, leaves fresh weight and leaf blade width (cm), while the other characters
of leaves and roots, TSS% and sucrose% were proven to be significant.

The results, however, recommend that the best means of maintaining the soil
fertility would be achieved through periodic addition of bio-fertilizer in combination with
proper compost plus mineral-N fertilizer.

Keywords:Compost, biofertilizer, mineral-N, sucrose, sugar beet cultivars and TSS%.

INTRODUCTION

Sugar beet, as the second important sugar crop in Egypt after sugar
cane, is growing in more than 54790 hectar which produced total crop beet
of 2601270 tons yielding 317470 tons sugar in 1999 (Ministry of Agric., Sugar
Crops Council, Cairo, Egypt 1999). In 2002 -2003, it has been grown in
190,000 feddan and reached to more than 200,000 feddan. In 2003-2004, it
produced about half million tons of sugar (Farag, 2003). Its importance to
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agriculture is not confined only to sugar production, but also because it can
be grown on a wide range of soils with medium to slightly heavy texture.

Moreover, in most sugar beet growing regions, nitrogen is the most
important fertilizer element for normal growth and high yield of root and sugar
as well. Several investigations, have oriented to optimize using of nitrogen
through a better understanding of crops requirement under varying conditions
of soil and climate in order to maximize sugar yields and quality as well as
declining environmental pollution (Balba, 1988, El Etreiby, 1992, Abou El-
Soud et al. 1995, Salama and Badawi, 1996 and Ghura et al., 2000). Jarvis et
al., (1997) reported that an additional 30-60 Kg N ha™ + 6 tons ha™ poultry
manure applied in the autumn gave higher root yield and root sugar content
and reduced root impurities. They also showed that there was a clear sugar
yield response up to alevel of 120 kg N ha™" with inorganic nitrogen without
poultry manure.

Under continuous cropping or in the newly reclaimed lands, the soils
have short supplied of some elements especially nitrogen. The Egyptian soils
are known to be low in.organic matter less than 2% (Balba 1988).
Consequently, to conserve this rather low level of organic matter Egyptian
soils should additionally received about 82 million tons annually (Riad, 1982).
Moreover, no mineral fertilizers are able to substitute a loss of humus, which
is caused by the slow biological activity of organic matter (Pera et al., 1983).
In addition to the poliution of water sources and nature caused by heavy
application of N- mineral fertilizers in form nitrate,(EL Etreiby, 1986). For a
new source of organic manure and meanwhile from an environmental point of
view, recycling of treated municipal wastes are being managed for fertilization
to meet the agricultural demand. Decreasing the enormous consumption of
chemical fertilizers add minimizing health and environmental risks both are
prospectively fulfiled (Abcu-Bakr and Omar, 1993, Omar and Abou-Bakr,
1995, Attalah et al., 1997 and Attalah and El-Etreiby, 2002).

Recently, biofertilization and matured compost (municipal waste) play
a maijor role in crop production. The well-known fact that they are as organic
matter improves the physical, chemical, and biological characteristics of the
soil, (Crossman and Hill, 1987, Mortley and Hill, 1990, Favilli et al.,1993,
Hassanein and Hassouna, 2000, Hassanein and EI-Shebiny, 2000, Abu El-
Fotoh et al, 2000, Zalat and Nemeat Alla, 2001 and El-Araby, 2002).
Moreover, it is being a source of plant nutrients which are reflected on
increasing its productivity, (Feller and Ganry, 1980, El Etreiby, 1992, Abou-
Bakr and El Maghraby,1994, Abou-El-Soud et al., 1995, Attallah et al., 1997
and Abu El-Fotoh et al.,2000). Moreover, Its use reduces the dependence on
mineral fertilizers and contributes in pollution-free atmosphere, which is the
greatest need of the day.

The objective of this study is to provide further details on the effects
of bio-fertilizer, city garbage compost and N- mineral fertilizer on characters
of some sugar beet varieties.
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MATERIALS AND METHODS

Two field experiments were conducted during two successive
seasons of 2000/2001 and 2001/2002 1998/99 at Sabahia Agric. Res.
Station Farm, Alex., Sugar Crops Research Institute. The soil used is clay
loam in texture (42.5% clay, 32.5% silt and 25% sand) with field capacity
23.6% and chemical properties are presented in Table (2).

Ten sugar beet varieties (Beta vulgaris L) namely: (1) Des-poly, (2)
Lola, (3) FD9222, (4) Pamela, (5) Hi-poly, (6) Kowterma, (7) Kewenter-poly,
(8) Cawmera, (9) Deprase-poly and (10) FD 920220 were planted in plots on
October 16 and 5 in seasons 2000/2001 and 2001/2002, respectively. Each
plot had diameter 5m x 6m with 10 ridges 60 cm apart and 20cm between
hills. After 4 weeks, the seediings were thinned to one plant per hill. The
Aszoprillum lipoferum strain is used as bio-fertilizer (BF) and all procedures of
inoculation, production, microbial biomass were done according to Favilli et
al. (1975); Day and Dobereiner ,(1976) and Okon et al., (1977). The
biofertilizer (BF) was applied in four doses, after two weeks, one month, two
months and four months, respectively. Mineral-N in the form of urea (46 % N)
and matured compost (OM) of Alex. city garbage and each experiment.

Included seven treatments as follows:
{1) Control,

(2) Biofertilizer (Bf),

(3) Mineral -N, (N), (60kg N/fed.),

(4) Matured compost (OM), (20 tons/fed.),
(5) Bf + N, (1/2 mineral =N),

(6) Bf+ OM, (1/2 OM) and

(7) Bf +N +OM (1/2 mineral -N+1/2 OM)

The compost was added two weeks before sowing and mineral-N
was added in two equal doses, after thinning and 4 weeks later. The plots
were fertilized with the recommended doses of P and K fertilizers for sugar
beet. Prior to planting, P-fertilizer was applied uniformly in the form of super
phosphate (15% P,0s) at the rate of 20 kg Pffed. The K fertilizer as
potassium sulfate (48%) was added after thinning. The recommended
agronomic practices for sugar beet were applied throughout the growing
seasons. Plots were harvested after 190 days from sowing. A random sample
of ten plants from each plot was taken to measure the leaf and root
characters as leaf blade (cm) length, leaf blade width (cm), leaf petiole length,
leaves No. /plant, leaves fresh and dry weight (g), root length and diameter
(cm). Yield of sugar beet in terms of fresh weight of root (gm/plant), root yield
(tons/fed.), sucrose % and total soluble solids percentage (TSS %) were
determined.

The experiment was arranged in a complete randomized design with
three replicates. Statistical analysis was carried out over the two seasons
according to Dagnelie (1975).Soil, Compost and Plant Analysis:

Soil samples were taken, the soil paste extract was analyzed for pH,
EC and soluble cations, (Jackson, 1973). The compost constituents were
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determined as described by Chapman and Pratt, (1961). Nitrogen was
determined by micro-Kjieldahl, P was determined according to Murphy and
Riley (1962) and total CC % was determined as described by Walklely and
Black (Chapman and Pratt, 1961). The data presented in Table (1) shows the
chemical constituents of Alex. city garbage compost, as it was ready to be
applied to the soil.

Table 1: Chemical composition of the organic matter used during the
two seasons 2000/2001 and 2001/2002.

City garbage compost |O.C.| T.N.|C/N |[O.M.| P K H Water | E.C. |Ash
(matured) % | % |ratio] % |(mg/ka)| (%) | P [content%| dSim | %
Season | 16.46| 1.45 | 14:1 | 23.0 | 1800 | 1.62 | 7.03 27.0 2.4 76.0
Season li 17.93| 1.64 | 15:1 | 36.0 | 2453 | 1.98 | 6.98 23.0 1.7 81.0

RESULTS AND DISCUSSION

Soil Properties:

Table (2) contains data pertaining to soil chemical properties of the
soil samples were taken at sugar beet harvest. The soil pH was slightly
decreased to 7.64 and 6.3 and 6.96 for compost alone, in combination with
biofertilizer and with mineral-N fertilizer, respectively. This may be due to
acidic effect of the organic matter decomposition, (El Etreiby, 1986). The EC
value of the untreated soil was about 4.31 dSm-1 for the surface layer (0-30
cm), decreased to be 2.98, 2.63 and 2.11 dSm-1 for the previous treatments,
respectively. This decrease may be attributed to the improvement in soil
aggregates, which leads to a good drainage of soluble salts. This result
agreed with that reported by Abou-Bakr and El-Maghraby, (1994) and Attallah
et al., (1997). The applied bio-fertilizer and compost alone increased total N
in soil to 0.18 and 0.17 %, while with mineral- N to 0.18% compared with 0.07
at control. The corresponding values of total C % were 1.00, 1.06% and 1.03
for the previous treatments, respectively. Therefore, the organic matter level
in soil was increased. The values of total N and total C % for the combination
of the bio-fertilizer (BF), matured compost (OM) and mineral-N(N) were
relatively high than the first one.

Table 2: Chemical properties of soil surface layer (6-30 cm) affected by
Biofertilizer, organic manure and nitrogen fertilizer during
2000/2001 and 2001/2002 seasons.

2000/2001 season 2001/2002 season
Constituent Organic Organic Organic Organic
EC Total EC Total
Treatments pH dS/m N % car'zon mil.tter pH dSim N% ca:}::on m:zter
Control 7.87 483 0.05 0.60 123 7.83 431 0.07 0.60 1.48
BF 7.76 436 0.06 0.60 138 769 4.01 0.18 1.00 1.49
O.M. 7.65 3.01 0.08 0.85 1.77 764 298 0.17 1.06 2.01
N 766 439 0.08 0.80 139 761 343 0.18 1.03 1.40
BF +O.M. 7.58 2.81 0.09 0.90 1.78 693 236 0.16 1.06 1.98
BF+N 7.59 291 0.09 0.80 169 728 271 0.14 1.02 1.86
BF+OM. +N 703 233 0.09 1.43 193 696 2.11 0.18 1.08 2.25

Sugar beet Yield and Quality:
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On average variety, the root yield and sugar quality in Table (3) and
Fig.(1) showed significant and appreciable increase due to the treatments as
compared with the control. For evaluating the effect of (BF), (OM) and (N)
and their combinations on sugar yield, sucrose %and TSS%, significant
responses were obtained. The biofertilizer, matured compost and mineral-N
each one alone was adequate to sustain yields while their combination was
sufficient to meet the requirement of nitrogen. Comparing the combination of
the three fertilizer types with BF, OM and N alone, the first surpassed the
second in root yield by 37.70, 31.04 and 24.99% but only 7.18, 6.65 and
5.47% in sucrose %, respectively. Therefore, the combination of bio-fertilizer
with compost or mineral-N was more proven to be effective than each of any

one alone. As expected, combination biofertilizer with compost and
mineral-N with compost was more affective and produced the highest root
yield of sugar beet. The highest mean value of sucrose % (17.63) and TSS %
(22.09) was obtained by biofertilizer plus mineral-N, while the highest root
yield (24.36 tons/ fed.) was obtained by the combination of BF, OM and
mineral-N. Relative to the untreated soil, the root yield, leaves dry weight,
sucrose and TSS% were increased as affected by fertilization treatments as
demonstrated in Fig. (1). For mineral =N, the percentages were 10.42 and
10.45 %, respectively. However, the percentages were 15.71 and 15.73 %,
respectively for compost with mineral-N. Compost and/ or nitrogen
fertilization had marked positive effect on average of root and sugar yield as
demonstrated in Fig. (1). This may be due tothat OM permits good soil
aeration and nutrients and BF and urea permits sufficient mineral-N for sugar
beet plants (Favilli et al,1993, Attallah et al, 1997, Hassanein and
Hassouna, 2000, Hassanein and El-Shebiny, 2000, Abu El-Fotoh et al., 2000
and Zalat and Nemeat Alla,2001).

The results given in Table (3) and illustrated in Fig. (2) revealed that
the varieties varied significantly due to the treatments. The highest root
weight was 2042.69 and 1821. 68 g plant-1 obtained by Cawmera and
Pamela, respectively. The two varieties gave the same trend, but Pamela
surpassed Cawmera in root yield under the studied conditions. However,
Cawmera was found to be superior compared with Pamela for sucrose % and
TSS %. Deprase-poly variety had the highest values of sucrose % and TSS
%. Des-poly variety produced the lowest values of root weight and yield
whereas, Hi-poly produced the lowest sucrose % and TSS%.

The highest effect on the studied characters obtained from the
treatment with (BF+OM+N) is illustrated in Table (4). The result shows the
differences between the sex nutritive treatments and the control group in
these characters. From Table (4) the increase of all characters was
significantly higher by using the mentioned treatment (the addition of bio-
fertilizer in the presence of organic manure and nitrogen fertilizer) could help
in increasing nutrient availability. Similar findings have been reported by
Favilli et al. (1993) and Abo El-Fautoh et al. (2000).

Results in Tables (5) and (6) show that all interactions for the all
studied characters of sugar beet were significant among fertilizer x cultivars x
seasons except the root weight (g/plant). However, the interaction among
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seasons X fert. treatments was not significant for root yield, leaves fresh
weight and leaf blade width (cm), while the other characters of leaves and
root, TSS% and sucrose was found to be significant. This may be due to the
residual effect of treatments in the second season as it is mentioned earlier.

It may be concluded that the best means of maintaining the soil
fertility would be achieved through periodic addition of biofertilizer in
combination with proper compost plus mineral-N fertilizer. The results,
however, recommend that the integrated of the three types of fertilizers
showed positive effects on root yield and quality under the studied conditions.
The sugar beet varieties, Cawmera and Pamela displayed more productivity
and the most appropriate ones to cultivate under the experiment condition.

Table 6: Significancy of the interaction effect (Fertilizer X Variety X Year)
on the different studied characters.

Characters d.f. 88. M.S. F Value
Leaf blade length{cm) 54 2442727 4.5236 1.9828***
Leaf blade width (cm) 54 283.1796 5.2400 3.3925"**
Leaf petiol length (cm) 54 146.6391 2.155 2.6021***
Leaves No./plant 54 1120.3160 20.7466 6.0876**"
Leaves fresh weight (g) 54 104587.2177] 1936.8003 10.8772***
Leaves dry weight (g) 54 5387.1507 99.7621 1.9669*
Root length (cm) 54 124.4200 2.3041 21.3803*""
Root diameter (cm) 54 51.2951 0.9499 6.27203***
Root weight (g) 54 17623465.71| 326360.4761 N.S.
Root yield (Ton) 54 174.886 3.2386 4.3047**
T.5.5 (%) 54 39.2094 0.7261 7.82459***
Sucrose (%) 54 24.36005 0.4511 7.4858™
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