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EFFECT OF BIOFERTILIZER, CITY GARBAGE COMPOST,
MINERAL-N AND THEIR  COMBINATIONS ON
PRODUCTIVITY OF SUGAR BEET CULTIVARS

Attallah, M.Z.
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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 vuigans L.).
Ten sugar beet varieties growing on clay loam scil were employed. Seven treatments
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. Resulls revealed that the
highest mean value of sucrose % (17.63) and TSS % (22.09) was obtained by bic-
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 signiﬁcantl¥ due to the treatments. The
highest rool weight was 2042.69 and 1821.68 g plant” obtained for Cawmera and
Pamela, respectively. The two varieties showed the same trend, but Pamela
surpassed Cawmera in root vyield (tonsfeddan ) 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 resuits, 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,
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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 hailf 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, 1288, El Etreiby, 1992, Abou El-
Soud et al. 1995, Salama and Badawi, 1996 and Ghura et al., 2000). Jams ef

, (1997) reported that an additional 30-60 Kg N ha' + 6tons ha™ poultry
manure applied in the autumn gave higher root yield and root sugar content
and reduced roct impurities. They also showed that there was a clear sugar
yield response up to a level 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 ef al., 1983).
In addition to the pollution of water sources and nature caused by heavy
application of N- mineral fertilizers in form nitrate,(EL Etreiby, 1988). For a
new source of organic manure and meanwhiie 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 major 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, Favili ef al,1993,
Hassanein and Hassouna, 2000, Hassanein and El-Shebiny, 2000, Abu El-
Fotoh ef 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 E! Maghraby,1994, Abou-El-Soud ef al.,1995, Attallah et al., 1997
and Abu El-Fotoh et af.,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-fertitizer, 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 seedlings were thinned to one plant per hill. The
Aszopriflum 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 Nffed.},

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

(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 peticle 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).S0il, 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 OC % was determined as described by Walklely and
Black {Chapman and Prait, 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| % |tmgkg)| (%) | P |content %] dSim | %
Season | 16.46| 1.45 | 14:1 [ 23.0 | 1800 | 1.62 | 7.03 27.0 24 |{78.0
Season i 17.93) 1.64 [ 15:1 | 36.0 | 2453 [ 1.08 | 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 minerai- 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 Organle  Organic COrganic Organic
EC Total EC Total
Treatments pH dSim N% car;on m:;tar pH das/m N% cai;;)on miltter
] (]
Control 787 483 005 0.60 1.23  7.83 431 0.07 0.60 1.48
BF 776 436 0.06 0.60 1.38 769 401 0.18 1.00 1.49
Q.M. 765 301 008 0.85 177 764 298 GA7 1.06 2.01
N 766 439 0.08 0.80 139 761 343 0.18 1.03 1.40
BF +0O.M. 758 281 009 0.90 178 693 238 0186 1.06 1.98
BF +N 759 291 009 0.80 169 7.28 271 014 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 appreciabie 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 TS$S%, 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 1042 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 to that OM permits good soil
aeration and nutrients and BF and urea permits sufficient mineral-N for sugar
beet plants (Favilli et &/,1993, Aftallah et al, 1997, Hassanein and
Hassouna, 2000, Hassanein and EIl-Shebiny, 2000, Abu El-Fotoh et al., 2000
and Zaiat 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 vield
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-
fertifizer in the presence of organic manure and nitrogen fertilizer) could help
in increasing nutrient availability. Similar findings have been reported by
Favilli ef af. (1993} and Abo El-Fautoh et a/. (2000).

Results in Tables (5) and (6) show that all interactions for the all
studied characters of sugar beet were significant among fertifizer x cuitivars x
seasons except the root weight (g/plant). However, the interaction among
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Table(3):The effect of Biofertilizer, organic and for inorganicnitrogen on some characters of ten sugar beet

varieties.
Leaf blade Leaf blade Leaf petiol Leaves Leaves Root Root Root .
factor length width length L“;:“ fresh weight  dry length diameter weight ?1?:;!}‘:::1? T.8.8. Suco}'ose
(em) _ (cm) _(cm) : weight(g) (cm) _ (cm) (@) _ :
eason | 16.29 16.00 19.22 40.87 474.81 112.90 29.27 28.89 1659.21 2047 20.328 16.24
ISeason |l 16.80 16.89 20.39 41.18 477.26 114.65 29.78 20.36 1698.69 20.55 21.05 16.79
1.5D0.05 N.S. N.S. N.S. N.S, N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S.
Control 11.76 11.92 10.96 36.65 250.77 67.04 20.91 2356 258.58 16.54 19.32 15.41
gl; 12.96 13.68 19.57 40.71 436.11 104.68 22.82 25.48 922 .51 17.69 20.11 16.01
13.28 14.56 2007  40.83 448.90 109.03 2792 2552 118132 1859 2018 16.09
N 13.84 13.24 20.42 41.16 457.45 111.62 28.53 26.03 998.99 19.49 20.414 16.27
BF + CM 18.89 18.48 21.34 42.65 541.86 127.44 31.93 323 278730 23.00 21.36 17.02
BF +N 21.39 19.14 2255 4217 570.26 12953 3344 33.59 2633.33 2389 2209 17.63
BF + OM+ N 23.66 24 .51 23.76 42.99 606.84 143.22 35.12 37.39 297156 2436 21.51 17.16
SD0.05 0.68% 06322 64964 0.8773  8.1450 35390 0.1821 0.2543 36310 0.8731 0.2238  0.1820
IControl 11.77 11.29 10.96  33.66 250.77 67.05 20.92 2356 25858 1654 1933 1542
Des-poly 16.59 14.61 19.26 39.48 441.40 113.78 26.93 26.99 1383.19 1864 2017 16.06
ola 14.44 15.50 18.66 43 509.99 116.85 29.84 30.00 143496 18.78 20.49 16.34
D222 17.20 17.01 18.70 36.92 439.32 124 .84 28.52 29.47 167534 20.34 20.37 16.23
Pamela 16.62 14.96 19.36 36.32 454.96 118.18 29.94 29.15 1821.68 21.79 20.24 16.13
Hi-poly 15.96 16.61 18.36 4475 425 94 110.67 31.08 28.72 17566.39 20.87 20.10 16.04
Kaweterma 16.77 16.43 20.43 41.22 956.90 110.47 30.75 29.83 168151 2050 20.89 16.66
Kawenter-poly 16.89 17.93 20.53 47.08 508.11 107.14 29.86 2966 1626.08 21.13 21.38 17.04
awmera 15.89 17.96 20.43 48.67 514,92 11717 268.96 2934 204269 2106 21.09 16.2
eprase-poly 17.46 16.16 21.50 39.65 514 .54 112.48 29.49 29.84 169569 20.74 21.24 18.95
FDS520220 16.60 17.27 20.32 40.83 454 98 102.13 29.08 29.96 1773.06 21.23 21.13 18.5
LSD.005 0.799 0.6576 05403 0.9764 7.0570 3.7666  0.1736 0.2058 303.88 04588 0.1611  0.1298

N.S. = Not significant
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Table 4: The effect of B.F., O.M,,N,BF+OM,BF+0OM+N on leaf and root characters of ten sugar beet varieties as combng in the seasons 2000/2001 and 2001/2002

‘Z'W ‘yereny

Leaf blade LeafMade Leafpetlol Leaves Leaves fresh Leaves dry Rootiength Root diameter Root Root yield 155 Sucrose
length {(cm) width (cm} length {cm)  No. weight (g) weight (g} {cm) [cm) weight (g) (Ton/Fed) T %
972 9.5 15.15 35.69 235,10 73.75 19.86 24.21 253.73 16.25 18.54 14.78
9.12 10.48 10.62 45 09 249.32 64.61 19.77 23.01 263.81 15.15 19.75 15.75
13.29 13,65 9 48 32.17 237.73 75,78 21.39 2324 250.23 16.00 19.42 15.48
13.43 8./2 10.30 30.04 296.30 7590 2218 2502 294 16 18.80 18.71 14.98
13.71 12.66 8.82 38.55 240.29 66.10 19.12 22,76 229,34 14.65 16.92 13.48
7.64 12.06 13.08 32.56 228.18 59.69 20.89 23.36 237.38 15.18 19.65 15.68
12.75 14.57 11.86 44.49 246.15 74,96 21.28 2439 286.84 18.35 20.44 16.30
12.50 13.35 12.31 37.83 253.10 64.63 21.84 22.84 255.33 18.33 20,52 16.35
13.60 8.16 B8.54 32.11 254.68 62.97 21.94 23.55 244.99 15.68 19.98 15.90
11.88 9.84 9.49 38.01 266.81 §2.10 20.89 23.27 297.04 19.03 19.31 15.43
11.69 11.84 18.38 41.68 29.48 105.24 22.90 24.18 B75.93 16.68 19.00 15.10
11.66 13.23 17.80 39,52 455.92 108.53 22.81 2491 924 34 17.55 20.18 16.08
12.42 12.99 18.88 36.33 38B.36 118.17 26.34 25.890 989.90 18.80 19.76 15.75
13.16 12.27 19.00 39.96 389.71 111.77 28.20 24.44 917.43 17.45 18.33 14.40
12,74 14.38 19.60 41.56 433 69 102.56 31.21 24.27 B94.33 17.00 19.73 15.73
1.78 15.72 19.77 43,37 482 12 111.12 28.26 24.92 92532 17.58 20.84 16.60
14.23 15.84 20.21 46.06 49192 107 73 26.99 26.14 980.91 18.28 20.85 16.60
13.61 15.48 19,84 40.85 49336 93,89 25.43 27.08 963.62 18.33 20.63 16.45
13.65 13.52 21.63 38.68 43416 83577 2226 26.05 885.45 18.35 20.84 16.71
13.68 11.66 20.60 39.32 362.38 92.01 29.63 26.96 887 .91 16.85 20.95 16.68
12.55 13.07 19.24 41.69 434.83 116.27 27.49 24.41 855.93 16.70 18.65 15.68
12.41 13,96 19.18 40.49 45309 119.46 27.87 25.94 928.03 18.08 19,85 15.85
13.03 14.16 19.77 35.00 39518 121.76 26.39 26.70 994 .31 19.40 19.92 15.88
13.97 12.97 19.80 40.62 397.37 114,44 28.39 25.41 1058.25 20.40 19.33 15.43
10.85 14.03 20.31 41.46 446.48 110.69 31.84 24.73 4 18.13 20.15 18.13
13.80 15.07 19.24 41.40 490.53 121.07 28.22 25.16 951.75 18.58 20.62 16.40
14.84 15.56 19.17 46.48 501.15 104 .67 28.04 2507 971.48 18.55 20.83 16.58
14.15 16.48 20.97 42.39 508.75 91.66 27.93 25.61 328830 18.83 20.52 16.36
14.18 14.25 22.54 39.75 457 4G 8343 2812 25.66 963.61 18.70 2105 16.83
13.42 15.67 20.72 39.08 40479 94,51 29.55 25.57 951.99 18.58 19.85 15.83
14.06 12.5 1.41 39.36 360,72 118.84 26.21 2574 846 .43 16.50 19.31 15.40
11.64 12.32 19.20 45.78 511,77 112.82 29.31 24 96 B95.55 17.53 19.44 15.50
15.58 14.76 18.79 37.98 388.70 123.95 27.15 26.62 1002.18 19.55 20.02 15.95
11.70 10.38 19.90 36.76 365.34 120.03 27.21 25.56 1046.95 20.46 19.79 15.93
12.06 14.02 18.59 47.45 37565 108.48 30.47 26.27 1009.12 19.68 20.13
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Table {4) continued :

actor Teat blade Leat biade Leaf Eet'ol’ Ceaves Leaves tresH Leaves g&y Hoot Tength Root diameter  Root . Root Pekf TSS
length {cm) width {cm} lengt cm) No. weightig) weight_i {cm) {cm) Welth _(g} {Tonl ed) i

aweterma 15.42 13.88 3a.57 501.15 10 30.31 26.15 20.44
awenter-poly 15.15 16.20 20 58 46,35 507 46 TO? 34 27.08 26.44 1058 35 20 65 21.01
awmera 13,97 18.09 20.54 38.88 502,55 115.00 27.3% 26.00 101573 19.80 21.21
prase-pol 15.18 11.81 2321 38.36 54244 111.53 22.11 26.19 1023.03 19.98 20.80
D920220 13.62 12.40 2273 40,16 468.18 92.31 27.04 25.41 1041.50 2030 21.76
es-poly 19.18 15.42 20.20 39.77 43570 126.42 2927 28.31 217525 22 .46 21,80
ola 18.93 14.64 219 44,78 651.40 133.68 33.53 31,64 2587 .50 20.76 21.73
D222 19.18 18.98 20.38 37.98 42596 143,85 33.16 33.41 2865.00 2292 21,16
amela 19.16 16.54 22.25 34 .81 441 .38 129.20 32.22 30.47 3482 .50 27 .86 21.01
i-poly 18.73 18.66 18.87 48.42 459.68 12474 32.96 31.46 2575.00 2156 21.54
weterma 21.19 17.73 22.38 42.80 596.68 116.25 33.96 35.56 2772.50 21.75 20.54
awenter-poly 18.40 18.65 21.92 48.63 575.18 115.46 31.20 32.09 3032.50 24268 21,30
awmera 15,18 20.08 2112 44.03 609,10 144.73 3022 31,75 272750 22.81 21.13
prase-poly 20.32 21.22 23.67 21.11 611.25 128.84 31.04 33.61 285000 22.80 21.58
D920220 18.65 22.16 21.46 43.07 513.17 111.77 2 35.08 2855.25 22.84 21.78
as-poly 22.44 14.59 21.11 38.2 564.15 125.48 29.03 30,59 2177 .50 2189 22.53
ola 21.55 18.96 2118 44.48 639.11 139.79 33.87 35.57 1955.00 21.32 21,26
D222 22.83 19.82 20.94 39.56 602.57 142.03 31.69 35.04 2000.75 2233 21.09
amela 22,71 19,44 22.70 35.73 591.42 13413 3386 32.44 3050.00 24.40 22.99
i-poly 21.34 19.64 22.85 48.13 486.51 12861 3484 33.76 2755.00 2384 21.53
waterma 20.58 15.14 22,97 44.28 568,39 120.25 34.97 35.42 2765.00 2408 22.59
wenter-poly 19.08 20.65 24.13 48.46 619.91 101.27 35.39 33,57 2742.50 24.16 22.13
awmera 20.40 20.67 22.64 36.62 €18.71 151.02 33.70 32.81 2865.00 25.36 22.07
prase-poly 21.80 20686 25.57 42.07 688.71 135,13 M 45 33.03 2871.50 25.51 22.19
D920220 20.52 21.88 21.55 43.64 525.25 1M7.30 32.75 3385 3145.00 25.18 22.63
es-poly 26.47 25.36 21.35 38.33 531.53 131.53 22.55 31.48 2497.50 19.88 20,20
ola 2278 24 94 21.40 4321 609,36 138,05 36.84 3447 2517.50 2197 21.25
D222 24.23 24.78 22408 38.44 836.71 148.35 33.51 35.35 2925.00 23.40 21,30
amela 22.20 24.38 21.81 38.35 B882.64 141.78 36.54 39.88 3902.50 23.22 21.44
i-poly 2222 22.93 22.62 47 60 536.28 133.54 323 37.85 3902.50 31.22 20.69
waterma 26.48 25.49 25.57 44 47 807.49 138.82 38.58 38.26 I17.50 24.94 21.58
awenter-poly 22.93 23.73 25.68 49.08 615,23 138.84 38.71 39.31 2350.00 23.69 23.10
Cawmera 21.45 23.51 2563 4434 618.84 159.59 383 39.44 324500 2596 2158
Deprasa-poly 23.48 23.48 25.34 43.49 613.17 153.89 36.50 38.68 3025.25 24.20 22.26
FD920220 24.45 28.51 25.61 42,53 814.18 154.85 37.59 39.34 3232.75 25.86 21.65
005 3.275 4.603 3372 8.1 B.458 X 3 051 19 NS, 3817 1713

N.S. = Not significant
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Table 5: The interaction between years and fertilizers and its effects on ten sugar beet varieties.

Leaf Leaf Leaf Lfeav:s La:vas Root Root

blade blade petiol res ry Root Root yield
Factor length width length Le::“ weight  weight "(Tgt)h dl?(r:nr:)ter weight (g) (Ton/Fed) T.nS/.S. Sut.:’;ose

cm) __{cm) _ (cm) : ( . v

Year X Fertilizer 2000/2001

Control 11.56 11.02 1.1 37.21 251.09 66.82 20.55 23.30 257.48 16.47 19.04 15.19
BF 12.72 13.03 18.67 40.46 429.45 99.70 24.80 24.80 912.21 17.33 19.55 15.56
oM 13.19 14.46 19.64 41.15 44857 105.69 28.09 25.30 937.35 18.19 19.54 15.56
N 13.58 13.20 19.82 40.66 46105 11043 27.56 25.95 987.66 19.28 20.07 16.00
BF + OM 18.75 17.72  20.35 41.61 53649 126.96 31.78 3212 2781.55 22.64 2113 16.82
BF+N 21.29 18.33 21.32 42.09 590.67 131.66 33.23 33.42 2715.55 24,64 22.01 17.56

BF + OM + N 22.92 24.20 23.70 42.90 606.36 143.44 35.98 37.37 3022.55 24.73 21.31 17.01
Year X Fertilizer 2001/2002

Control 11.97 1156 10.81 30.10 250.44 67.26 21.28 23.82 259.68 16.61 19.61 15.64
BF 1320 1432 2047 40.95 44277 10266 27.96 2617 932.82 18.04 2067 16.46
OM 13.37 1466  20.51 40.52 44935 1129 28.96 2574 1425.27 19.00 20.82 16.63
N 1410 1367 21.03 41.67 453.86  112.81 28.28 26.11 1010.33 18.70 2074 16.55
BF + OM 19.03 1924 2234 43.70 54723 12797 32.08 32.50 2793.05 2338 21.60 17.23
BF +N 21.50 1996 23.78 42.25 589.84 127.41 33.66 33.76 2551.00 23.15 22.18 17.68

BF+OM<+ N 24.4% 1482 2382 43.08 607.33 144,54 36.27 34 .40 2920.55 24.00 21 71 17.32
LSDO.05 N.S. N.S. 0.702 1.241 N.S. 5.005 0.258 0.360 N.S. 0.331  0.1396
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seasons X fert. treatments was not significant for root yieid, 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
residuat effect of treatments in the second season as it is menticned 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 dispiayed 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. S.S. M.S. F Value
Leaf blade length{cm) 54 244.2727 4.56236 1.9828**
Leaf blade width (cm) 54 283.1796 5.2400 3.3925*
Leaf petiol length (crm) 54 146.6391 2.155 2.6021**
Leaves No./plant 54 1120.3160 20.7466 6.0876*"
Leaves fresh weight (g) 54 104587.21771 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 51.2851 0.9499 8.27203*
Root weight (g} 54 17623465.71| 326360.4761 N.S.
Root yield (Ton) 54 174.886 3.2386 4.3047+
T.8.5 (%) 54 39.2094 0.7261 7.82459**
Sucrose (%) 54 24.36005 0.4511 7.4858
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