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ABSTRACT

The present study was conducted to investigate the
effect of chicken manure at zero, 10 and 20 ton/fed.rates
and biofertilization (phosphate dissolving bacteria PDB
(Bacillus megaterium var. phosphaticum inoculation)) on
growth, chemical composition, yield and sugar quality of
two sugar beet varieties ('Lados and 'T

WS 1436'). The experiment was carried out at South
Tahrir Region — El-Behira during the two successive
growing winter seasons of 2006/2007 and 2007/2008. The
experimental design used was a split split plot with four
replicates. All data showed that Lados gave the highly
significant difference compared to TWS 1436 in all growth
attributes and sugar beet quality parameters except for
purity%, Na% and extractable sucrose%. Also, the results
showed that with increasing chicken manure rates from
control to 10 and 20 ton/fed. , the means of growth
attributes and sugar beet quality parameters tended to
increase significantly at the different sample datesin both
seasons, except T.S.S% and A.C. which were reduced
significantly in both seasons. All growth attributes values
at the different sample dates in both seasons were
increased significantly by inoculation with phosphate
dissolving bacteria. On the other hand, there was no
significant difference in extractable sucrose%, A.C. and oc-
amino-N between both varieties with and without PDB
inoculation. In contrast, K, Na and T.S.S. percentages
were decreased significantly with inoculation by PDB. In
each plant varieties, the response of sugar beet plants
without PDB to the increasing of chicken manure (OM)
application was vigorous and highly significant. On the
other hand, the sugar beet plantsinoculated with the PDB
had a dight difference and not significant at different OM
rates in both varieties. In general, the bacteria have a
significant effect when an organic matter level was very
low. It can be concluded that inoculation with phosphate
dissolving bacteria singly or application of chicken manure
singly or combination of them had significantly increased
all sugar beet growth attributes and quality parameters
under the same conditions of this experiment. Also, Lados
variety produced higher sugar beet growth attributes and
quality parameters compared to the other variety TWS
1436
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INTRODUCTION

Sugar beet (Beta vulgaris L.) is the second main
source of sugar production after sugar cane not only in
the world but also in Egypt. Sugar beet has a wide
adaptability to grow in sdine, akaine, and new
reclaimed cal careous soils. Also, it makes the soil in good
condition for the benefit of the following crops especially
by enhancing the aeration of the soil.

Many authors studied the difference between sugar
beet varieties. Abd el-Wahab et al., (2005) found in the
first season that the studied cultivars amost did not differ
significantly from each other in root characteristics
(length, diameter and weight) and juice quality (TSS%,
sucrose% and purity %). In the second season only, Top
and Kawemira cultivars recorded the highest root and
sugar yield/fed.. While, Farida cultivar in the first season
and Kawemira in the second one gave the highest top
yield/fed. On the other hand, Omar (2007) reported that
sugar beet varieties had no significant effect on root and
sugar yields in both seasons. In contrast, sugar beet
varieties had a significant effect on TSS% and «c- amino
—N in both seasons.

Many investigators used the organic matter to fertilize
sugar beet. Negm et al., (2003) found that the application
of organic manure, dlightly increased cation exchange
capacity, and reduced soil pH. They found also that the
available N, P and K in the soil increased after the
application of organic manure and reduced gradually by
time to harvest. Also, Marinhovic et al., (2004) found
that the application of organic fertilizer increased the
yield from 1.41 to 2.13 ton/ha.. Similarly, Hassan (2005)
indicated that the application of the organic fertilizers
induced increases in the root yield, sugar yield, sucrose
content, purity % and the concentrations of NPK and
micronutrients (Fe, Mn and Zn) in roots.

The use of biofertilizers in agricultural production,
particularly in developing countries, till limited to
minimize the high doses of chemical fertilizers in which
enormous amounts of heavy metals and other
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environmental pollutants as well as to lower the
agricultural  production costs. The biofertilizers
(microbia inoculants) are microbial preparations of
rhizosphere microorganisms that posses definite roles,
i.e. contribute the transformation of one or more of the
plant nutrient elements and stimulate, to a great extent,
plant growth by producing growth regulators (Gomaa,
1995).

Marrge and Bard (2001) studied the effect of
phosphorine on sugar beet yield. They cleared that
application of phosphorine significantly increased root
and top and sugar yields/fed. Also, Badr (2004)
mentioned that seed inoculation of sugar beet with
biofertilizer significantly increased top and root yields
as well as sugar yields. On the other hand, Nemeat-Alla
(2004) found that seed inoculation of sugar beet with
Ceredline or with Phosphorine or with both
biofertilizers significantly affected root yield, but had
no significant effect on root yield/plant, TSS% and
impuritiesin root juice in the two seasons.

The present study was designed to study the effect
of chicken manure as organic fertilizer and inoculation
with phosphorine (phosphate dissolving bacteria) on
growth, yield, chemical composition and quality of two
sugar beet varieties.

MATERIALSAND METHODS

Two field experiments were carried out in South
Tahrir Region-El-Behira governorate during two
successive growing winter seasons of 2006/2007 and
2007/2008. Before planting, soil samples (0 -30 cm)
were randomly taken from the experimenta site and
analyzed for some physical and chemical properties
according to the methods reported by Black (1965). The
obtained values are givenin Table 1.
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The experimental design was a split split plot with
four replicates. Two sugar beet cultivars (‘Lados and
"TWS 1436") were used in the main plots. Three rates of
chicken manure as zero, 10 and 20 ton/fed. were assigned
in the sub-plot and the inoculation of phosphate
dissolving bacteria  (Bacillus megaterium  var.
phosphaticum) was arranged in the sub-sub plots.

Chicken manure produced by General Organization
of Agriculture Equalization Fund (GOAEF) over sight
Ministry of Agriculture, Egypt was used in this study. Its
main chemical characteristics are presented in Table 2.

Phosphate dissolving bacteria (PDB) included
Bacillus megaterium var. Phosphaticum obtained from
Hanover University, Germany was added at the rate of 50
mi/plant (200g powder/100 L water) after transplanting.

Super phosphate fertilizer (15.5% P,Os) at the rate of
100 kg P,Os/fed. and potassium sulphate (48% K,0) at
the rate of 50 kg K,O/fed. were applied during tillage
operation. Nitrogen fertilizer in the form of ammonium
nitrate (33.5% N) was added in side dressing at the rate
of 90 kg/fed. in two equal parts, one half after thinning
(before the first irrigation) and the other half before the
second irrigation.

The seeds of sugar beet varieties were obtained from
Sugar Crops Research Institute, Agricultural research
center, Giza. Seeds ball were hand sown as the usual dry
sowing on one side of the ridge in hills 25 cm a part at
therate of 4 — 5 seed ball per hill on 2 and 13 October of
2006/2007 and 2007/2008 seasons respectively. The
experimental basic unit area was 10.5 m* and included 6
ridges, each of which 50 cm width and 3 meter length.
Sugar beet plants were thinned two times to let one
plant/hill. Plant samples were taken at 125, 150 and 170
days from sowing in both seasons to study the growth
attributes.

Table 1. The main physical and chemical properties of the soil (of the two seasons)

Silt Clay Sail EC_1 OM CcaCO; Total Av.P Av.Fe Av.Zn  Av.Mn
Year  Sand% dsm Av. Cu mg/kg
% % texture 1) % % N% mgkg mgkg mgkg mg/kg
2006/2007 936 52 12 Sandy 7.8 262 032 46 003 55 36 11 0.3 2.7
2007/2008 921 58 21 Sandy 76 215 028 43 004 6.1 31 17 0.2 24
Table 2. Chemical composition of the used chicken manure
. EC dS/m
OM% OC% C/Nratio pH TotalN%  Av.Pmgkg Av.K mgkg

1.2
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51.50 29.35 13.65 6.45

2.06

215 124 115

Samples of sugar beet plants were analyzed by wet
digestion with H,SO, — H,O, (Lowther 1980) to
determine Na and K by flame photometer and P using
vanadomolybdophosphoric method (Jackson, 1967).The
growth analysis was cal culated as following:

1- Crop Growth Rate (CGR) in g/day= (w2-w1)/(t2-t1).
According to Radfords, (1967) where w1l and w2
refer to the day weight of plant at time t1 (150 days)
and t2 (170 days) respectively.2- Relative Growth
Rate (RGR) in g/g/week= (In w2 —In wl)/ (t2 —t1)
according to Watson, (1958).

3- Net Assimilation Rate (NAR) in g/m?%day = [(w2 —
wl)(In A2 — In AD)]/ [(t2 — t1)(A2- Al1)] according
to Radfords, (1967) where A1 and A2 refers to leaf
area (m?) at time t1 (150 days) and t2 (170 days)
respectively. Also, the following quality parameters
were estimated.

1- Sucrose percentage (%)

2- Potassium (k") concentration (mmol/100gm root
fresh weight).

3- Sodium (Na") concentration ( mmol/100gm root
fresh weight).

4- g—amino-N (mmol/100gmroot fresh weight).

5- White extractable sugar (B%) = sucrose (%) - D%.

6- Purity % = B% / sucrose%.

7- Total soluble solids (T.S.S) = sucrose% / purity%.

8- Alkaline coefficient (A.C)=(k* + Na") / (a-amino-
N) was calculated according to Harvey and Dutton
(1993).

All quality parameters were estimated in Delta sugar
Company limited laboratories at EL-Hamoul , Kafr EL-
Sheikh.

The collected data (average of the two seasons) were
subjected to ANOVA for a split split plot design
according to Gomez and Gomez (1984).

RESULTSAND DISCUSSION
I) Growth Attributes:

The data in table (3) showed that Lados variety
produced higher significant values compared to TWS
1436 variety especialy at the second and third sample
dates in root fresh weight, top fresh weight, top dry
weight and leaf area index. On the other hand, Lados
gave significantly higher values than the values of TWS
1436 for root diameter and root length at the first and
second sample dates. In contrast, Omar (2007) reported

that varieties did not exhibit any significant differences
among them. On the other hand, there was no significant
difference in CGR, RGR and NAR between the two
sugar beet varieties during the two seasons.

The results showed that with increasing chicken
manure rates application , the means of growth attributes
tended to increase significantly at the different sample
dates in both seasons. The increase in growth attributes
with increasing chicken manure may be due to improving
soil physical and chemica properties. Means of CGR
were increased significantly with increasing chicken
manure rates up to 20 ton/fed.. In contrast, there was no
sgnificant difference in RGR and NAR vaues with
increasing chicken manure rates.

All growth attributes values (table 3) at the different
sample dates in both seasons were increased significantly
by inoculation with phosphate dissolving bacteria. On the
other hand, there was no significant difference in RGR and
NAR values by inoculation with bacteria. The beneficia
effect of inoculation with phosphate dissolving bacteria
was mainly due to increasing the release of P in the soil
which is reflected in increasing P activity and the growth
promoting substances produced by the bacteria. This may
lead to the activation of cell division and cdll enlargement
and findly increasing the growth parameters (Patil, 1985).
The observed results are in consistent in this respect with
those obtained by Gonzalez et al., (1995) .

The interaction between the three factors under study
(sugar beet varieties, chicken manure and phosphate
dissolving bacteria) failed to exert any significant effect on
most of growth attributes at al sample dates in both
seasons. Only, the interaction effect between chicken
manure and sugar beet varieties (OM x Var.) were
significant on top fresh weight at 125 days, top dry weight
at 150 days and root length at 150 days and highly
significant on root dry weight at 150 days and on leaf area
index at 125 and 150 days. On the other hand, the
interaction effect between biofertilization and sugar beet
varieties (Bio x Var.) was significant on leaf areaindex at
125 and 150 days and highly significant on root length at
125 days. Also, the interaction effect between chicken
manure and biofertilizer (OM x Bio) was significant on
root fresh weight at 170 days, top fresh weight at 170 days,
root dry weight at 150 and 170 days, root diameter a 170
days and leaf areaindex at 170 days and highly significant
on top fresh weight at 150 days, top dry weight at 170 days
and root length at 150 days.

I1) Yield and chemical composition:
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1- Shoot Yield and P concentration:

At harvest, the shoot yield (ton/fed) as affected by
the different treatments presented in (Fig. 1). In each
variety, the response of sugar beet plants without PDB
to the increasing of chicken manure (OM) application
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was vigorous and highly significant. These results are in
agreement with those of Hepper and Warner (1983) and
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Soedarjo and Habte (1993). In the same line,
Buraczynska (2004) concluded that the use of organic
fertilizers led to a significant increase in shoot and root
yields. The beneficial effects of organic matter might be
explained by the presence of growth — promoting
substance. In fact, various growth promoting
compounds such as vitamins, amino acids, auxins and
gibberellins are formed as organic matter decays. In
contrast, Omar (2007) found that, top yield was not
significantly affected by farmyard manure. On the other
hand, the sugar beet plants inoculated with the PDB
dightly affected at the different OM rates in both
varieties. At low rate of OM at each plant variety, top
yield of plant inoculated with PDB was significantly
increased than the other plant without PDB. The top
yield of sugar beet inoculated with PDB increased by
36% and 47% than the other plant without PDB in
Lados and TWS 1436 respectively at low rate of OM.
Phosphate dissolving from different P forms through
producing chelating beet was increased by the addition of
biofertilizers. In contrast, a high OM rate, there was no
significant difference between P concentrations in the plants
of the two varieties. That could be attributed to release

amount of nutrients especialy P from the OM decays which
attained to the role of PDB becomes negligible or limited.

The shoot P concentration of plants with and without
PDB increased significantly with increasing OM ratesin
both varieties. The P concentration in shoot of plants
without PDB at higher OM rates was about 2.0 and 2.3-
fold higher than that at the lower OM rates of Lados and
TWS 1436 varieties respectively. However, when the
sugar beet inoculated with PDB, the P concentration in
shoots of Lados and TWS 1436 varieties at higher OM
rates was about 1.4 and 1.5-fold respectively higher than
those at the lower OM rates (Fig. 2)

The shoot P concentration at which Lados and TWS
1436 varieties inoculated with PDB achieved more than
80% of its maximum yield amounted to 1.482 and 1.252
mg P/g d.m. In contrast, Lados and TWS 1436 varieties
without PDB attained its highest yield at the relatively
higher shoot P concentration of 1.821 and 1.624 mg P/g
d.m. respectively. The shoot P concentrations of Lados
and TWS 1436 varieties inoculated with PDB attained
its maximum yield were low being only about 0.8
(in both varieties) of that observed for plant without

7

Top Yield (ton/fed)
O B N W N O O

TWS 1436

Figure 1. Top yield (ton/fed) of sugar beet varieties (Lados and TWS 1436) (average of two
seasons 2006/2007 and 2007/2008 respectively) as affected by inoculation with (PDB) and
chicken manure (OM) application. (NB = plants without PDB; B = plants with PDB;
different letters indicate significant difference; capital letters between inoculations; small

letter s between OM rates, P < 0.05)
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P conc. (mg P/ g shoot d.m.)

Lados

0 10 20
TWS 1436

Figure 2. Shoot P concentration (mg P/g d.m.) of sugar beet varieties (Ladosand TWS 1436)
(average of two seasons 2006/2007 and 2007/2008 respectively) as affected by inoculation
with (PDB) and chicken manure (OM) application. (d.m. = dry matter; NB = plants without
PDB; B = plants with PDB; different letters indicate significant difference; capital letters
between inoculations; small letter s between OM rates, P <0.05

inoculation. Therefore, based on the P use efficiency
definition, plant inoculated with PDB had higher P use
efficiencythan the plants without PDB.

On the other hand, at al OM rates, the P concentrations
of Lados with and without PDB variety were higher
than those of the other variety TWS 1436 under the
same treatments (figure 2).

2- Root Yidld:

At harvest, the total root yield (ton/fed) under all
treatments were compared (fig. 3). At zero level of
organic matter, there was a significant difference
between the root yield of sugar beet plants with and
without PDB for the two sugar beet varieties. The root
yield of Lados and TWS 1436 inoculated with PDB
were higher by about 19.8% and 20.2% than Lados and
TWS 1436 without inoculation respectively. In the same
line, Marrage and Bard (2001) and Nemeat — Alla
(2004) found that inoculation of sugar beet with
phosphorine significantly affected root yield/fed. In
contrast, at the second and third levels of organic matter
(10 and 20 ton/fed), there was no significant difference
between root yield plants without PDB and that of the
other plants inoculated with PDB of the two sugar beet
varieties. In general, the PDB have a significant effect
on root yield when the organic matter level was very

low. On the other hand, root yield of sugar beet without
PDB was increased significantly with increasing organic
matter levels in Lados and TWS 1436 varieties. The
obtained results are in agreement with those of
Marinkovic et al., (2004), Hassan (2005), Elham (2006)
and Omar (2007) who indicated that the application of
the organic fertilizersinduced increases in the root yield.

The response of TWS 1436 root yield to increasing
the organic matter levels was higher than of the plants
of the other variety (Lados). On the other words, the
increases of Lados variety without PDB as a response
to organic matter levels were 19.4 and 22.6% when the
plants were subjected to 10 and 20 ton/fed respectively.
The corresponding increases of TWS 1436 variety
without PDB than the control were 16.9 and 23.1%
respectively. The obtained results are in agreement with
Marinkovic et al., (2004), Hassan (2005), Elham (2006)
and Omar (2007). In contrast, the root yield of sugar
beet plants inoculated with PDB was not affected
significantly with increasing organic matter levels in
both sugar beet varieties. On the other words,
increasing organic matter from control to 10 and 20
ton/fed caused an increase in root yield of sugar beet
inoculated with PDB by 2.2 and 4.9% only in the Lados
variety and 1.9 and 4.1% only in the TWS 1436 variety.
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The root yield of Lados variety was higher than the
TWS 1436 root yield at the different treatments.
3- Sugar Yidd:

The sugar yield (ton/fed) of plants inoculated with
PDB increased significantly compared to that of the
other plant without bacteria at the first two levels of
organic matter in both varieties (Lados and TWS 1436).
On the other hands, the inoculation with PDB caused an
increase in sugar yield by about 34% and 35.6% Lados
and TWS 1436 varieties respectively at the first level of
organic matter, and by about 19.7% and 19.1% in both
varieties respectively at the second level of organic

meatter (figure 4). In the same line, Marrge and Badr
(2001); Khalil (2001); Nour El Din et al., (2002); Badr
(2004); and Nemeat-Alla (2004) reported that the sugar
yield of plants inoculated with PDB increased
significantly compared to the other treatment without
PDB. In contrast, there was no significant difference
between sugar yield of plant with and without PDB in
both varieties. The sugar yield of plants with bacteria
increased only by 4.7% and 4.3% in Lados and TWS
1436 varieties respectively compared to the other plants
without PDB at the highest level of organic matter (fig.
4). The reason that the PDB induced increasing in sugar
yield especidly at low level of organic matter could be
due to modification of the structure of soil microbial
communities, production of exudates by bacteria and

changes in levels of available nutrients. On the other
hand, at high level of organic matter, the role of PDB
was limited and this could be due to the role of organic
metter in increasing soil microbes and release the
available nutrients (the same role of the bacteria which
lead to decrease the effect of PDB at high level of
organic matter). The data cleared that in both varieties
(Lados and TWS 1436), the sugar yield of sugar beet
plant without PDB was increased significantly with
increasing organic matter levels (figure 4).

These results are similar with those obtained by
Stumpe et al., (2000), Khalil (2001), Hassan (2005),
and Omar (2007). Increasing organic matter from
control (zero ton/fed) to 10 and 20 ton/fed caused an
increase in sugar yield by about 13.5% and 34.9% in
the first variety (Lados) and 14.4% and 33% in the
second variety (TWS 1436). It could be concluded that
increasing sugar yield as a response to the increase in
organic matter may be attributed to the positive effect
of organic matter on both root yield and purity %. On
the other hand, there was no significant difference
between sugar yield of plant inoculated with PDB in
both varieties at the different levels of organic matter
(fig. 4).

Concerning the varieties, there was small difference
among them and the Lados was higher than TWS 1436
at al treatmentsin sugar yield of plants (fig. 4).

25

20

15 -+

Root Yield (ton/fed)

0] 10 20
Lados

TWS 1436

Figure 3. Root yield (ton/fed) of sugar beet varieties (Lados and TWS 1436) (aver age of two
seasons 2006/2007 and 2007/2008 respectively) as affected by inoculation with (PDB) and
chicken manure (OM) application. (NB = plants without PDB; B = plants with PDB;
different letters indicate significant difference; capital letters between inoculations; small

letter s between OM rates, P < 0.05)
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5

Sugar Yield (ton/fed)

Lados

0l
wZ2

TWS 1436

Figure 4. Sugar yield (ton/fed) of sugar beet varieties (Ladosand TWS 1436) (aver age of two
seasons 2006/2007 and 2007/2008 respectively) as affected by inoculation with (PDB) and
chicken manure (OM) application. (NB = plants without PDB; B = plants with PDB;
different letters indicate significant difference; capital letters between inoculations; small

letters between OM rates, P < 0.05)
4- Harvest index:

The harvest index of Lados variety was significantly
higher than the other sugar beet variety TWS 1436
(Tabled). In contrast, Omar (2007) reported that
TWS1436 gave the highest harvest index over the two
seasons of the study, while Lados gave the lowest one.
The harvest index increased sgnificantly by increasing
organic matter levels and thisincrease was mainly attributed
to the increase in root yield by increesing the amount of
organic matter. This result was in the same line with Omar
(2007).

There was no significant difference between plants
with and without PDB in harvest index of sugar beet
(Table 4). A dight increase in harvest index of plants
inoculated by PDB compared to the other plants without
bacteria was observed.

[11) Quality parameters:
Effect of varieties:

The data in table (4) cleared that; sucrose % of Lados
variety increased significantly compared to the other
variety TWS 1436. In contrast, Omar (2007) found that no

consderable differences were observed in sucrose %
among varieties. On the other hand, no dSgnificant

difference in purity%, Na% and extractable sucrose% were
observed between the sugar beet varieties. Also, a dight
positive effect of Lados on purity% and extractable
sucrose% compared to the other variety TWS 1436 was
noticed. Similarly, Omar (2007) reported that no
significant differences were observed among varieties in
the firsg season, however in the second season, the
differences reached the significance levdl. In contrast, K%
and oc-amino-N, of Lados variety decreased significantly
compared to the values of TWS 1436. In the same ling,
Omar (2007) showed that, varieties had a negative
significant effect on the soluble non sugar. The soluble non
sugar (K, Na, and o«c-amino-N) in the roots are regarded as
impurities because they interfere with sugar extraction.
Also, the data in table (4) showed that, T.S.S5.% and A.C.
of Lados decreased significantly compared to those of
TWS 1436 variety. In contrast, Omar (2007) reported that
no consderable differences in T.S.S. % and A.C. were
found among varieties across the two seasons of the study.

Effect of organic matter:

Table (4) showed that, sucrose %, purity% and
extractable sucrose% were increased significantly with
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increasing organic matter from O to 20 ton/fed.. Similarly,
Buraczynska et al., (2001) dated that organic manure
generaly increased the content of sucrose%. On the other
hand, Omar (2007) found that extractable sucrose and
purity% were dightly incressed as farmyard manure
increased to 15 and 25 m¥fed. in two seasons. This result

may be due to the reduction in both K and Na%. The
postive effect of organic matter on purity% may be
attributed to its effect on the impurities (K, Na and -
amino — N) where organic matter may decrease the
accumulation of these impurities in the juice of sugar beet
roots and since it is well known that increasing K and Na
in addition to oc- amino-N in the extracted juice negatively
affected the extracted sugar.

The increase of organic matter from 0 to 20 ton/fed.
led to significant reduce of soluble non sugar %, T.S.S.%
and A.C. (table 4). Similarly, Omar (2007) indicated that
soluble non sugar % was decreased as farmyard manure
increased in the two seasons. These results are agreed
with that obtained by Convertini et al., (1999) who stated
that organic fertilizer led to a decrease of soluble non
sugar % in sugar beet. Also, Buroczynska et al., (2001)
reveded that organic manures generaly decreased A.C.
of juice of roots. In contrast, Omar (2007) reported that
there was no specific trend in A.C. as farmyard manure
increased in the two seasons of study. On the other hand,
Omar (2007) reported that T.S.S. % had no specific trend
as farmyard manure increased in the first season.
However, in the second season, T.S.S. tended to decrease
dightly by 2 and 3% with increasing farmyard manure to
15 and 25 m¥fed. respectively. The dight reduction in
T.S.S. may be due to the reduction in both K and Na%.

Effect of biofertilization:

Sucrose and purity percentages of sugar beet plant
inoculated with PDB were increased significantly than those
of the other plants without inoculation. Similarly, Afify et al,
(1994) reported that, inoculation of sugar beet seed with
Bacillus megaterium recorded the highest sucrose for 5
seasons. Also, Abo El-Fotoh et al., (2000) showed that
inoculation of sugar beet with phosphorine with half
recommended dose of minera NPK fertilizer gave the
highest sucrose and purity percentages compared with
contral treatment. The same results were obtained by Nour
El-Din et al., (2003). On the other hand, there was no
significant difference in extractable sucrose%, A.C. and oc-
amino-N between both plants with and without bacteria. In
contragt, K, Na and T.S.S. percentages were decreased
sgnificantly with inoculation by PDB (table 4). In contragt,
Mokadem et al., (1999) found that inoculation of sugar cane
with phosphate dissolving bacteria leads to increase T.S.S.
% compared with the uninoculation plants. Similarly, Ali
(2003) investigated the effect of Bacillus megaterium on

quality of sugar beet roots. The obtained data cleared that the
percentage of T.S.S. % was sgnificantly increased when
plantsinoculated. On the other hand, Badr (2004) found that
there was no evidence for significant differencesin T.S.S. %
due to inoculation of sugar beet seeds with phosphate
dissolving bacteria.

Effect of interactions:

The interaction between organic matter and sugar beet
varieties (OM x var.) had a highly significant effect on
sucrose %, oc- amino-N, extractable sucrose% and A.C..
On the other hand, it had no significant effect on harvest
index, purity%, Na% and T.SS. % (table 4). The
interaction between biofertilization and varieties (Bio x
var.) had no significant effect on al parameters in table 4,
except K% and A.C. which had highly significant effect.
The interaction between biofertilization and organic matter
(Bio x OM) had no significant effect on al data presented
in table 4 except, Na% which had a significant effect. On
the other hand, the interaction between biofertilization,
organic matter and varieties had no significant effect on
harvest index%, sucrose%, purity%o, extractable sucrose%o
and T.S.S. %. In contragt, it had highly significant effect on
A.C., and had sgnificant effect on K%, Na% and oc-
amino-N.

From these results, it can be concluded that
inoculation with phosphate dissolving bacteria only or in
addition to chicken manure significantly increased all
sugar beet growth attributes and quality parameters
under the same conditions. Also, Lados variety gave
higher sugar beet growth attributes and quality
parameters compared to TWS 1436 variety.
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